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BASICS : HISTOLOGY AND
PHYSIOLOGY OF BONES

Introduction 00:00:09
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Commonly asked questions :
Osteon = Ostoid + Mineral.
Collagen | = Bone 5 Meniseus.
Collagen It = Hyaline cartlage (The articulor cartlage
liningy the joint surface).

Composition of bone :

* iater content is more in children,

* Inorganic is predominant part.

* gone s a combination of protein and mireral.

* Collagen in bone is type |, meniscus is |,
WD annulus Rbrosis L.

* Type & i seenin articular hyaline cartiage; and
nucleus pulposus of the intervertebral disc.

Osteoclasts 00:10:01

* mulitinucleated giont cells, formed hﬂ aggregoiﬁm of

monoeytes : Macrophages of bone.

* They hove ruflled borders (ruward bendings of the cell

membrone) 1o increase the surfoce area. of contact.

* Strength of bore is derived both from osteoblast and

osteoclast.

* Oeteoclost : Rich in TRAP (Tartarate Resistant feid

Phosphatase) and Carbonic anhydrase.

" Osteoblost : Rich in ALP (Rikaline Prosphatase).
* Osteoclosts remodel dependir‘g on the nch\.riiﬂ of a limb. £x

‘A hemipiegic individual will have a low bone dens‘rkﬁ.
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(11 Basics: Histology

and Physiology of
bones
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Stem cell Forms bone madribd) \oneclicstch
Bone markers.
gone Tormadion markers :
- Prm!’:ugeu .
* Osteocalcin,
* Osteonectin
* &P ( Aikaline pmspl-nmse) when o. bone breaks down
the osteoblosts will act to resl.jn‘cheais. As o. result of this
there will be elevoted levels ot ALP
Ereakdown markers :
. Hﬁdmxfj pml‘une.
. Hgdmxg lysine.
* Noard C ’rebpep’ride.
* TRAEP (Tortrote resistont acid phosphatase).
Bone Yormation markers are elevated even when there is
bone resorption = Bone turnover,
Parts of a long bone 00:15:14
The pa_ri that articulades with another bone & called the g
orticulot art, :
S :
EPW}*H"'E"
¥ Weta{hﬂﬂ,ﬁ.

. Dbph\jsis.
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In children there ic a mrﬁhagim Brnuﬂh pla&a hetuween

EPlphl:j&if, and me’mphﬂsis..
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inner cellular Iuﬂer
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outer Rbrous layer. | T
* Cambium : 6&1’.}5 ——— 1 Vel ko marrow
osteoblasts - S
(osteoprogenitor cells).
* Fibrous sheath :
Nudrition and grousth.
~ Absent on sesamoid  metoprytt
bones. (Eg : Pokella)
- Rbsent on articular %
surfaces.
* Children * Growth plote
between epiphysis § metaphysis.
* Periosteum : Anchored to bone by Sharpeys fbres.
. medud'tarﬂ confity ¢ Lies within the bone. Contains the
marrow, lined by endosteum,
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Nutrition of bone 00:20:59
m&ﬁenﬂf #C!rﬂ-mn d Wa pin arrangenent of nm‘.-.-tn!.h!jf.m! artery
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hair pin loop fashion in the g
rnetaph\js'us.
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elood Sow s magish making that area o very vasculor

ervironment.

Less delence cells in mE‘]-'ﬂFthSlS - |ncreased risk of

infection.
meko.phﬁsis. hos o very az-i:c.i healina pc*anml.

00:21:48

Zypasopbone. -

Imenadure bone/uoven bone — Improperly arranged eollagen
ond s wWeok.
exampie : Callus,
madure bore/Lamellar bone !
* Spongy Carcellows,
Found predﬂminmﬂﬂ in the epiphusis and metaphysis.
* Compact — Cortical, cienaehj pacred
Found predon mmﬂt!g found in the diaphusis.

Clinical F.Laﬁirtﬂﬂf‘.te :

" Spongy bore : more surface area, more bone cells—
more msn:ularmj » Betier healing § more risk of
intection.

’ me{ap'l'ujs.em Yracture = Hign x.ra-;r:u_lo.rdﬁ * Heals well

= Ladil) 90 into malunion

. EPiPhth'-s Sracture — Intraarticular Fracture,
osteoarthritis = 2OmM (r:mge of movement) decreased,

* Diaphyseal fracture — Vaseularity is lesser — Healing is
reduced = more risk of non-union.

H=ra. fj
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01 Basics:Histology 7
and Physiology of
bones

Bones are white - Radio demefhdiopaque,
Soft tissue —> Radiolucent.
Immature bone = growth plate is visible. The phﬂs.eol plode is

black, as the cartilage lacks mineral, hence radiolucent.

Layers of growih plate

Interstitiol Growth/erowth in 'renﬂ’th t
Phjseal plote helps bone grow in iens’ch
Direction of the growtn is from epiphysis to metaphysis.
Loyers :

* Germinal layer : most important.

cells toke rest.

Proliferative layer : Cells multiply, -
- ngejﬁnphlc layer : Celis start to grow in
size to accommodate caleium (Weakest layen).
Coleification loyer. '
* Ossification loyer.

Growth in thickness/ Appositional growth :

Osteo progenitor osteoblost cells present under the
endosteurn and per iosteum grow mnlribu{'-.rg 1o the
thickness of the bone,

BClive Space
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BASICS FRACTURE & HEALING

Fracture (#) 00:00:10

Breach or a break in the continuity of cortex of bone,
Dﬂaf‘ﬁSE :
Clinico.lhﬁ :
Pathognomic sign : Abnormal mobility > Crepitus.
most consistent sign : Tenderness.
E&dblog‘tcad\‘lj t X-roy.

Causes of froctures :
Froctures

| =

J |
Troumao. 1n515ni?1mn’c trouma.
l |

Paﬁwoiogicﬂﬁra&ure Shress fracture
(olbnormal bone)

Troumadic frocture potterns :

VVYYY

I Tronsverse frocture : Fracture line is transverse to the
long axis of the bone. Direct Yorce of action from opposite
directions of the bone (tensiory.

a. Oblique fracture : Compressive force.

Orthopaedics * v4.0 » Marrow 6.0 » 2022
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3. Spiral fracture : Twisting force to the bone,
Buttertly fragment : Bending Yorce.
Comminuded fracture (direct trauma. or crush '11:‘.jurx_.j) ;
Multiple fragments.
S. Segmental fracture : Separating o fragment in middle.

¢
e
Trantwerse
s Tracture
' Transverse Practure
v
e
| Oblice
\l\<' fracture
}
Oklique Frocture cpiral Tracture
4 t
B—Dh'ﬁq.l&: fraciure D— Transverse $racture
¥ x
4 Cormpression arsion
2 @— sSpirol fracture
Eu,d-ier-‘t‘u:j frocture &

b, Avulsion Prachire:
Pulled tendon cause avulsion of a part of bone.
Breoking of a piece of bone, attached to strong muscle
#mgmem+
example : Olecranon (riceps)

Orthopaedics = v4.0 = Marrow 6.0 = 2022

()2 Basics : Fractlra
& Healing
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Fractures with insignificant trauma 00:08:42
Frocture without insgni%m’c froumao.

Abnormal bone Normol bone

|

Pathological Srocture S’cres.; frocture

Padhological Fracture :
Bone is rendered weoks due to o disease process.
Coauses
f ~ Locolized Generalized
Infection Rickets
lschemio. Osteomolaciol
Lesions Ostecgenesis impertecta
0554: Osteopetrosis
Rodiodion Osteoporosis (most common)
| (Fragjlity fracture)
Pogets disease
metostasic
Seurvy

Clinical Seotures : Pain belore the fracture.

Investigations : X-roy (lesion in the bone).

adeds aanay

managemen’c : ﬂccording ‘o mirels criteria.:

Orthopaedics * v4.0 * Marrow 6.0 * 2022
I




mirel’s eriteria

I} score > 8 ¢ Prophylactic internal Rixation.

most common locadion :
Osteoporosis : Spine > Hip > Colles fracture.
mMetastasis : Proximal femur (neck of Femur or
subtrochanteric region) § spine.
Investigation for metastasis : FDgG PET-CT scan.

Padhological fracture (bonana. fracture pattern) :
Subtrochanteric fracture, seen in paget’s disease.
|

Treatment of Paﬂwmglmj frocture :
* Internal fixation.
* Treat the umleriaina couse.

Stress froctures :
Pain oMer frocture.
Also Known os $a’ci5ue fracture.

Frocture ic due to a.bnﬁrmo.]frepeﬁﬁve loading of a. normal
boneSeen in dancers, athletes, military reeruits ete,

= |
Basics Frac VI
& Healing

_ (score > 8 suggests prophylactic fixation)

Score: || a 3 -
| Site upper lmb | Lower limb !Peri%ro{:kmﬁerio.

? Pain  |mid  moderate Functional

Lesion Blastic mixed Logm o
Size <1/3 /3 %0 a/3 >a/3

Active space

Commonly seen in the lower limb bones (point tenderness) »

upper limb bones.
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History of a. sudden increase in mtem'@f frequency.

Investigodions X-roy are positive 3 to 2 weeks later.

Investigation of choice for stress : mel.

* Picks up soft tissue edemo.

* Aiso the 10C For occult fracture.

most common bone affected in the bodlj : Tibia.

most eommon bone affected in the oot : metatarsal
(march fracture) : 3™ > 3 metatarsal neck > shafit.

Ilnvasﬂe,adcion of choice for rultiple stress frocture : Bone

scan.

Jones fracture 00:20:06

Fracture ot the me’mphﬂseo.l diaphﬁaealjmﬁun ot the
5" metatarsal ot the level of the 4™ to ™ intermetotarcal

articulation.
Froctures of Sth metotorsal

Arbiculation of the 44h § Sth metatarcals

-

Zore 3 { Stress Practure)
2one a (True jones frocture)
Zone | (Pseudn jones Sracture)

OeCur ot zone 4.
Occurs ot the watershed area of the bone in terms of

vmnarihj.
Ex*cremelﬂ h‘gh chance of non union,

Orthopaedics * v4.0 » Marrow 6.0 = 2022



|

shin splints :
Medial periostitis of the tibio. (anteromedial aspect).
I hon runners or trekters,
medial Tibial Stress Syndrome (MTSS).
clinical features : Pain on the anteromedial ospect of the leg
X roy ¢ Normal.

Difterentiol diagnosis :

Popliteal entrapment s]jndmme :

Pain in the posterior agpect of the leg without any frocture
on X ra

It is o congenital anamoly where popliteal artery passes
’chrou‘gh the gastroenemius musele which is “5“'9‘“5
hupertrophied in athletes, this causes compression of the
popliteal artery causing ischemio clis.+al\5,

Bunner's fracture :
Occur of the lower end of the Rbula.

Treotment of stress fracture :
* Restk,
* Immobilication,

Fracture healing 00:25:22

Frocture ?Em!ing
|

Primarﬂ Secondarg'

Orthopaedics * v4.0 * Marrow 6.0 = 2022
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Primrtl,

Semnc!ar_l.j

Direct hea!ing

h_b_callus seen

Result 95} obsolute stability

Result of relative s%abihhj

E’_igid

micro movement at the
$rocture site

5ecmdnr5 frocture heojina :
.  Hemodoma Formadion :

eleeding of fracture site, it has chemotactic Factors

thok agoregote fibroblasts.

3. gronulokion tissue Formation (inflammadion) :
Growth factors released by the tissue mature the

fibroblasts into osteoblasts.
3, Callus Yormadion :

Ostecblasts produce osteoid (eallus) : Relatively less

rnineral,
4, Consolidodion :

Makes soft callug into rigud one due +o calcium

deposition.
!rregular mﬂagen : Woven bone.
S. 8one rernt}delling :

Regular collagen Jamellar bone) replaces the woven

bone. ()

eoeds Aoy
T
|
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02 Basics: Fracm

& Healing

The fracture environment is acidic before caleium depositing

§ alkaline ofter caleium deposition.

First stage of fracture healing : Hematoma.

Last stage of fracture healing : Bone remodelling,

First stage of fracture healing visible radiologically : Callus.
Collus viﬂibilihj needs atleast 3 weeks.

First stage of the clinical union : Consolidation.

Chronologjical order :
Hemaotomo: A 1o 3 doﬂs.
Gronuwlotion : 4 4o 2 weeks.
Collus : & t0 3 months.
Consolidotion: d 10 3 Yeors.
EE'.modelﬁf‘ﬁ *7 3 years.

Implant removal :

There is no need o remove implants unless there is infection
or tissue irritotion.

\deally removed oter a yeors.

Collus :

e
Froctures affecting fracture healing :
.. Potient : Age, nudrition, tobacco, aleohol
Type of fracture : Open, contamination, interposition.

Tissue @ ischemio.

& o

Treatment ! Inadequate reduction, improper immobilization

Active space
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Non union 00:35:48

No callus 7 b months : De1aﬂed. union.

No callus > @ months : Kon union.

Diaphyseal bore m&5 undergo Non union.

me’raphﬂsem fractures Lmdergo malunion.

Lower 1/3 tibia. fracture is the most common site Sor non
union.

Types of non union

Tﬂpea of Non Union

U\
RN

rypertrophic Cligotrophic Atrophic

HﬂPer{mPhic Atrophic ‘

Fracture line is still visible | Fracture line is <till visible |

Fracture ends are smooth § | Fracture ends are smooth §

sclerotic ] sclerotic |

A 1L nt'idgir*a the No callous :

Frocture _ |

Biclogy is good eiclogy of the bone is
abnormal

Immobilization/mechanics
a@}_e.cl:ed

Immokilization moy he gnod

Treatment : Immobilization ' Treatment :

Autologous bone Sra_%rg.
Treat the underia‘nnﬁ cause,

-t e
. ll.jPlLQJ non union

Orthopaedics » v4.0 » Marrow 6.0 » 2022
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“ R!

gone Bra% :
most common souree ¢ lliae crest (cancellous bone),

Lumbar-
Vertebra

Characteristics of ideal bone graft !
. Osteogenesis : Groft itself forms bone with the help ot
osteok’
d. Osteoconduction : When Sraﬁt allows for the growth ot
bone on it as a. scafSold on its surface.
exarnples include :
Coleium phosphode.
Coleium sulfade.
PMMA.
3, Osteoinduction :
Something that stimulotes the host to form bone.
These are recombinant growth
foctors.
Exomple
Bone n‘rorphogenlc proteins.
used to coat the implants used
in Fracture Rixation.

Active space
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Malunion _ 00:44:52

ﬁnBLer.x{ed

MedLaminry

Healina in an amfromical\ﬂ obnormal Pﬁsiﬁon.
Treotment Ds*re;o#omﬂ,

Pt peesd .0 mrescaiey

Abnormal oudcomes ¢

_Malunion |  Nonunion
Clavicle (most common. Lower 1/2™ of tibia. (most
Supracondylar humerus, CoMmMon).
Colles. Loteral mndﬂ‘re hurmerus.
Inter trochanteric (extro. Seaphoid.

cap‘smnr) fenmur. | Neck of femur
(intracapsular) femur.
| Neck of talus.

aoeds eAnoy

search @Marrow_edition_6Notes in Telegram to Get more Notes

search & Inbox @GroupDiscountBot in telegram To get highest
Discount on any Medical apps
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Basics : Fractl
& Healing

management of frocture :

I Displacement :
Relationship of movement of the
bone distal 1o the frocture site.
They displace due to the pull of
muscular Yorce,

4. Reduction:
eringing the $rocture Fragment back to the normal
anatomy by application of Force to counter the pull of

muscle.

B

3, Troction:
Application of foree to counter the musculor Force

cousing the dieplocement (applied with counter
froction).

4. Poakion
To keep the fracture in reduced position £l it heals.

Trochon

A \
\
; Ny
mManuol Skin Skeletal
| | sSHn traction Skeletol traction
Indication | mMild 1o moderate | moderate to severe force.
. |Yorce. [ E— R
weight S to & Ko IS %o I g,
‘used _ | B -
Applied Buck's troction. | Steinmonn pin or %
with Denham ping or K Wire or é
|Crutchfield's tong.

Orthopaedics * v4.0 » Marrow 6.0 * 2022
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Manual reduction § traction : \

e —a -
Courter traction Trachon
$- T
£ i 'Q'-_ -
farrar Qexon to correct
e clorsal bl
7 S 1: N
g’iﬂh‘ﬂ.ﬁ{'ﬂn' N il S—
Lerar deviation to correct
thue rpudaad 4
.appacation of upper tibia pin traction 00:56:42

Orill, & % lignocaine. Bohler stirrups.
Artery foreeps.
Blade No Il
>
2
E Denham { steinmann pins :
= Denham pins :

Smooth pin with serrations in center.
used in cancellous bone/ osteoporotic bone.
Calconeal traction.

Orthopaedics = v4.0 » Marrow 6.0 » 2022



Steinmann pins
Smooth.
used in normal young heaiihij adult bones.
Tibial/femoral traction.

r

5{'61::-5. :

* Preparation of the site.

* Localisation of locadion of insertion of skeletal traction pin.

* Local anesthetic is injected 4.5 em below § behind the
tubercle.

* using surgical blade Mo I, stab incision is made.

* Dilating using artery foreeps, to confirm that there is no
presence of soft tissue along the way,

* Pin is inserted into drill and the bone is drilled from loteral
1o medial side.

* Removal of drill § application of dressing,

o S mounted over the traction pin.
. Emg ot the bohler stirrups is attached to skeletal troction

rope ottoched with mEuB]rrts

Splints to reduce pain 01:08:52

Purpose ot splinting $rocture :
To support frocture to minimise pain.

Fother of eritish orthpedies : H O Thomas.
Fother of Orthopedics : Nikolas andrey,
Fother of modern Orthopedies ¢ Sir Robert jones

. Bohler Braun splinf ;
A thin steel rod penei-ra'cea the <hin bone to which the stirrup

ic ottoched.

Orthopaedics * v4.0 * Marrow 6.0 * 2022
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22 Orthopaedics 02

Used in lower limb frocture.
The meiah’f acting {’r'nrw.ah pmleﬂ :
* Pulley & : Pulls up the lower frogments of the femur
with bodlj weigk& providing the counter traction
* Pulley A : Holds the tibia. in proper position.
* pulley C To prevent Foot drop.
Sliding traction device, ideal in ward situation.

“3

‘I"‘.a‘;i 'F_ _ﬂfi-

“aades \
3

— b iy -

4 \
a. Thomas solint :
Invented by Hugh Owen Thomoas, considered as father of
eritish orthopaedics.
Fother of orthopaedies is Nicolas Andry
Fother of modern orthopaedics Sir Robert Jones
Originally invented for T& knee.

soeds aAnoy
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(1, Basics : Fracting (7,
& Healing =

Measuring for a. Thomas splint :
Fixed traction device, two rods § one ring ;ideal in mobile
sttuotion.

I,

measure the oblique circumference of the thigh
immediotely below the gluteal fold of buttock and ischial
tuberosity. This may be too paintul on the aftected

leg ;50 measure the unaffected leg § add S+o b em to
accomodate for swelling,

This measurement should correspond with the internal
circumterence of Thomas's splint ring,

Measure the distance from the groin o the heel fadd 5
to as em fo allow plantar flexion of the foot.

This distance should, correspond to the medial (inner side
bor of the splinb).

Russel Araction ¢
eonservative management ot Inter
trochanteric frocture of fermur.

Definitive management of fracture 01:08:36

Eedultctlon

| 1
Closed Open
Feel for fracture § Reduction of Frocture
reduction under X roy #mgmerﬁs carried under

direct visualisation

Aclive space
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eaeds eandy

e = bl

Closed reduchon

[ i Fa

.

'
=y
e

|

0 g 425
a3 '_ - y 5
Dpen reduction
Fixodion
|
| |
external fixation (POP)  Internal fixation

Two h_.}pes. ot Froctures :

L Intra. articular fractures :

Open reduction + Internal Ficotion with plates.
4. extro. articulor froctures :
Closed reduction + POP

!

Lower limb :

Lipper liml
Open reduction + Internal Closed reduction + Internal
fxation with plates. Qixation with rods/nails.

Orthopaedics » v4.0 « Marrow 6.0 « 2022



Basics: F P | e
02 asics : Fractura ! Leajesdt

& Healing
Closed reduction with internal fixation using Wcmmedu!\aruj
m%erloehmB nadl :
Pre operative Post cp&ra’cwa
2
4
<
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26 Orthopaedics 02 Ledvh
chaft of radius/shaft of ulna Practure
exctro. articular frocture : Open reduction with
internal fixation.
!
Potellar frocture :
s’crong distroctive forces converted into compressive Force bﬂ
tension band wir g
Treotrment
Open reduction + internal fixation with tension band
'J,J'w’lﬂ:l!.
I
2
'E
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Olecranon frocture :
Open reduction + internal fixation with tension band wiring,

Active space
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OPEN FRACTURES, AMPUTATIONS

AND POLYTRAUMA
Open fracture  00:00:13
Open fracture is sobt Simple and, compound frocture

Hesue ir}jurﬁ
associoted with o L] | ,'
break in the skin and |

underlying soft tissues. .I'. ||
gnwironment il fe ﬂw'if H | \ |
eommunicates directly || " |
with the Sracture and '. \| | _ -\Jl
tts hematoma. |\ /\ |

I Ccﬂ-pzm\d.\'n-.-a-glre || [
Stoph aureus is the | F i
most common organism | g T
thot causes infection )I ,-“‘I_“;ﬁx g {__'ql;», ( g

in the musculoskeletol

559%Em.

Infection of the bone and r‘r‘red;mm’ﬂ cavity : Osteomyelitis.
Infection of the joint : Septic arthritis.

-

Gustilo-Anderson classification of open fracture :

Type | : wWound < | em long (considered as a closed fracture).
Type I\ : Wound I-10 em long but without significant soft
tissues stripping, gross eontamination, or high enerqy

¥rocture paﬂems.
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03 Open Framum%"

Amputations and
Tﬂpe WA: wound > 10 em !una or lesser skin lesions with royauma
gross contamination and or h‘ush energy Practure patterns.
Bone coverage adequate.
Fracture occurred in o contaminated area : Farm, firearm,
sewoge.
Tupe N & : extensive soft tissue stripping that typically needs
some tupe of soft tissue Slap For coverage.
Periosteal stripping,
Type N C ¢ Large wound with major arterial artery.
Associated with vascular injury,

| | . " .._..'I | !;l
| :l | ||.ij .I | | \ | &
T:.jpet T!.jpe I B Tﬁpe Mo

Management ot open fracture : Emergency,
wWound :

trnnd enertrum ontibiotics.
Debridement.
wash the wound with normal saline or :
Sterile normal salire.
Povidone iodine.
Hydrogen peroxide.
Wound closure :
Delayed for second look it :
I¥ more than & hours (golden period o wound) : Delay
primary closure.
Associoted neurovascular injury.
Edges connot be approximated.
when you are not satishied with the debridement.
Frocture : Stabilisadion with external fixation.
And its modifications.
management of open fracture : Emergency,

Active space
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&rade | : Manage like closed Yracture.
grade 4, 2a.! I¥ clean (<bhr) like closed, otherwise like open.

arode 3b, 3¢ : External fxation.

external fixator : Sehanz pins with external rods.
main purpose is to stabilise the fractures.
Varieties of external fixators : uniplanar, multiplanar, single
rod, double rod.

aaeds anijoy
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Illizarov ring fixator 00:09:48

Instead of rods and pins, there are rings and pins.

Distraction askeuaems.ls/ collotoxs :

In the case of an open fracture, it a. bone piece is missing it
can be reploced by growing o. new bore.

This is done by first cutting the bone (corticotomy) and
placing the frame.

Once this is done, distraction is applied ot the corticotomy site
ot the rate of Imm/day (physiological fimit) . As o result there
ot which new bone formation takes place. This is called
distraction osteogenesic.

Detraction osteo qenesis

S—
-
|
i =y
hea = S
[A] {B]
|
! _-| R o '_ =i
- = = s
L] e Hl
) |
P lr.
- I;‘_'.—.'-.__..
| el 1T
® (0]
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3 | A v
ﬁ ll'

Lises :
Open fractures.
Open infected fractures.
Dstem5eﬁﬁ5.
peformity corr ection/malunion.
Limb iengtheninﬂ ;
Non=union.

Foenial e winn bone loss,

eail Sixator/Limb Reconstruction Sﬂsiem (Les):
Adjustable rod.
Combinodion of compression and external fcodion.

extermal Feater on night tha

complications of external fixador

Due to the heot Senem‘ced. bﬂ the drilling or direct infection,
there is necrosis around the pin inserting size as a result of
which the bone in that area. dies.

This i Known as ring sequestrum (m/c).
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To increase the stability of external Rxokors ¢
Increase the number of in uniplanar pins < rods < planes.
muktiplanar : Ring and pins (most stable).

In coses where the bone is damuae-:l oand contaminated :
Arnpudation : 1t is cutting of the limb through the bone.
Disarticuladion : Cuﬂ'rr‘ﬁ of the limb ot the joint.

Decision of amputation is based on the ollowing seoring
systems :
mess (mangled extremity Severity Score).
veloetty o¥ injury or soft tissue coveroge.
Isehemio. time (most important parameter).
Score doubles ifsf
Shock of blood pressure.
Roe of the patient.
I¥ the score is 77, amputodion is carried out.
Limb 5&1@&5& Irdex.
&cmgo. score.

Amputations 00:18:35

Crusn injury due to road traflic accident is the most common
couse in Indio.

Peripherol voscular diseases like diabetes mellitus most
cormmon in the world.

Frost bite, gas gengrene, malignant tumour.

Congenital deficiency of limb/abnormal fimb/neuromuscular
disease like polio that has rendered the limb functionless.
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e
Laave Fredn

RN o

Dead (crush/peripheral vascular disease).

Dangerous (gas gangrene/malignant tumor).

Dumb limb is attached o the body but has no purpose
instead, causes harm.

Qs Qorarene

most common indication 1S gas gangrene.

Tupes of aunpuctadion :
Closed : wWhen the skin is closed in the primary surgery,
Open or Guillotine : Where the skin is kept open and closed
in the second stage.
Infected/contaminated stumps.
Ampudtations For ischemic indications.

Principles for ampu*

Torniguet application :
Torniquet is a. tight constriction band that will decrease tne
blood Slow distally, helps to minimise the blood fow in the
surgery and achieve a blood less field,

Should be avoided in cases of ischemia. or peripneral vaseular

diseose.

methods of closure :

mﬂq}desis :
muscle is sutured with the bone.
Preferred over mljmphs'c Y.
It is contraindicated in PVD amputations.
In ischemic disease the vascularity of the muscles are
olready compromised theretore, attaching it to ancther
avoscular structure, the bone is not beneficial.

maop\as’tg ;
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03 Open Fmduma@

Amputations and
Polytrauma
muscle is sutured to muscles.
when the indicodion of amputodion is ischemio.

Fitinn Hhe hane

gone is cut Sem shorter than the soft tissue o be able to

close the wound.

Closure of the flop \

E:Hn'rretrical method : Suture line is on the ‘»\___

mid coronal plane. _ﬁ"’

Rdvmﬁtoﬂe  gasy, -

Disadvantage : When the prosthesis is applied,

it will be on the suture cousing pain and

wound dehiscence,

Skewed method : The posterior #l.ap s lenger

than the anterior flap.

it is approximated anterior to the mid eoronal plane.

Advantoge : Decreased the problems of application of limb

prosthesis and wound dehiscence.
i
z
g
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Terminology of amputation 00:27:48

Upper limb :

Fore quarter : Through shoulder girdle.

Shoulder disarticulation : At the glenchumeral joint.

Mis waa vny cans PAATLTION # 1ranshumeral,

Elbow dicarticuladion.

Forearm
mid forearm.
ﬁ‘u]-senbers functional : The radius ond wnar can be
used as a pincer.

wrist disarticulation.

Roy amputadion : Removing the full digit and axis.

HWEHBGI’E

Lower Yk ¢
Hind quarter : ﬂmuah hemi pelvis.
Hio disarticuledion.
mid.—’d'uiah ' Tronstemoral,
rinee disarticulotion.
Below knee amputation (contraindicated in o).
most common ¢ Transtibial amputation
Sﬂn*-es. ' Arkle.
Cropart : Intertarsol Jeint.
Lictrane : Tarso metatarsal joint.

aritti stokes mpm,&o&mn :
Done ot dictal femur,

Closed with patello. and its soft tissue.

aaeds Ay




Amputations of the foot :

midfoot :
Chopart : At the intertarsal joint between the
folonawicular and the caleaneocuboid.

f%ﬁ
-‘d____,ﬂ_;-:‘:"

Pirogog—'i’s

Lisfranc : Between the tarsal and metatarsal bones.

Symes : 0lo em alboove the dome of talus (wide base).
Sarmientos ¢ 13 em proximal 1o the ankle with both malleol.
(norrow base).

Boyd : Atter tolectomy fuse coleaneum to tibia.

Piroae?-ﬂ : After tolectemny coleaneus is cut and rotated then
fused to tibia.

Length of armputations stump/enerqy expenditure
relotionship :
Length of the stump should be kept as long as possible.
It is better for prosthetic ?«.Hirg.
it reduces energy expenditure.
Hip disarticulation require 100% more energy 4o perform
same, :
Kinee disarticulation require SO% more energy to perform
same action

Complications of amputadion :
Infection.

E:!eedina.

Flop necrosis : Too H3h+ Su{uring.
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Mtafmn NELromeo. ¢
On amputation, the proximal end gives out oxonal sprouts
which are naked and is

7
sensitive to any Kind of stimuli, /‘i
This is Known a5 o. Neuromao. j&%

This con be preuen’ced bﬂ Pmllin5
the nerve and then mﬁirg it

using o fresh sharp blade. On U@? g
doing so, even i neuroma for- \/_E’;g:mf

madion takes occurs, it lies deep M R
within the tissues.

Treotment : Best is excision.

Transeutaneous Eleetrical Nerve Stimulation (TeNS) and
inferential therapu,

Fhantom limb sensefion : Podient Yeels still attached 4o the
body (seen in SO-80%) and sensation disappears in a distal to
proximal $ashion (l'elesmpl.c. reliel),

Prosthesis 00:36:51

It is the artificial lirmb.
Forts :
Socket.
Cmneﬂﬁng rod,
Terminal device/Soot device :

-

Sach-rigid ¥eel : Solid ankle, cushioned heel.
Joipur foot : Flexible keel
Mmode bﬂ or. P 1 sethi
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Amputations and
Palytrauma
SAFE : Stationary Attachment Flexible endoskeleton, similar to
Jaipur foot.
¥eel is the connection between prosthesis and the terminal
device.
L The Jaipur $oot
|
e
| e
Comgressitle heel Lubbar core
Prostnesis SACH Jipur Root |
 Fppearance Does not lock normal | Lecks normal |
| Walking barefoot | Mot possible | Possible
| mobility Restricted Allowed
| Dorsiflexion | Absent Present i
inversion/ fesent Present
Eversion .
SqaMing  |Nokpossile |Possble
(Cost HWoh =~ [uow
Amputodion in children :
Sove as much as possible,
Disarticulation is preferred over amputation os it does not
disturb growth of bene by protecting the growth plate,
multiple revisions of stump is required.
Children adapt well to prosthesis.
Reimplantation of limb :
Only in clean wound, with low MESS seore.
Transportokion of the appendage.
Clean in sterile NS/RL. ' _
Wrap in sterile gouze piece soaked g ﬂ% %’
in NS or RL. e §
keep in o. plastic bog, seal i.

Then keep it in the ice box (this increased
the ischemia. fime to 12-34 hours).
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Then Keep in the box.
Order of reconstruction :
L Bone : The first structured to be reimplanted followed
b}j the rest.
extensor tendons.
Flexor tendons.
ﬂrterﬂ.
Nerve,
Vein
SKin.

& n & 0P

Polutrouma. :

A podient who has 2 organ 555+ems. involved in the injuries.
Chest urhurﬂ

Abdominal injury.

Fracture.

CAB (chest compression, airway, breathing) protocol is for eLS
ond ACLS, whereas BAC is Yor ATLS (raumo).

Pandﬁﬁﬁdeuihlnapo!gfrmmo.poﬁen’c:

mortality rate
L A
/ ' \
[\ \
at 1hr days to weeks

H= 0Xis  Time,

5 oxis ¢ mcr’mh'(g rote.

Spot deoth : massive head or vasculor injury,
Prevented }:.5 creating more alareness.

Can be prevented, occurs in the first hour of trauma.

(301den hour).

Couses included haemothorox, pneumothorax, coardiac

+mnpomde.
Con be preven’ted bﬂ ATLS.
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()3 Open Fractures, H h
Amputations and

Polytrauma
Oecurs dn.ﬂs to weeks later.

Couse =5ep'3‘rs.

ATLS 00:46:11

Simultaneous diagmsﬁc ond therapeutic activities
intended to iden’ci?l.j ond treaf limb and life threatening
injuries beginning with the most imrmediate.

it i for non-cardioe arrest padient; he is a trauma. patient.
To prevent death in the golden hour of troumo.
Hoemothorox
Pneumothorost
Cardiac tamponade.

Order of evaluotion :

Rirway with restriction of cervical spine motion.

Cervical spine con be stabilised '55 o. Philadelphia. collar.
ereathing : Encure there is expansion of the chest.
Cireulotion : Stop the bleeding (internal or external.

Pelvis and femur Srocture are the most common couse of
bieeding in poiﬂtrmm patients.

Pelvic frocture monogement :

Pelvis is a Slot bone (cancellous), it has many vessels. In the
event of o.fracture, the plexus around the pelvis ruptures
ond couse bleeding along with the cancellous bone.

Active space

Pelvic binders : To tamponade the bload loss (15-a L of blocd
is less, ie., 4-8 units),

IVF : RL > NS, theoretically can control ocidosis with release of
Pamw&ed ond bicarbonate from loctate.
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external fxation to the pelvis in compression rmode.

Extermal Reabion of pais

Claivps ure ool
b e

Disabihhj evaluation :

Glasgow Coma. score

Eue op-eninﬂ_

Spontaneous

Open to verbal command

Open 4o pain

No eye opening

verbal response "
| Oriented

Confused

Inappropriote words

Incomprehensible sounds.

No verbal response |
motor respense

Follows eommand b
Localises to pain [S
Withdrowals from pain. B

B |

@ | | |

—-

Flexes 1o Pﬂ.i-f‘ln. ) B

TJ|U1

extends to pain. _
o nmerr-.-r:rd._ [

| Totol ceore! | 3-iS.

exposure (undress) and environment (temperature

control).

Transportation of the patient to the hospital from the
pch:}’cmmm site !

Ploce the patient on a stretcher with log rolling technique to
prevent on incomplete injury from progressing to a complete
injury,

soeds aanay
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()3 OpenFractures, 43
Amputations and
Polytrauma

Log roll technique * Turning the patient without twisting the
spine and slide the streteher; placing him in the supine
position.

Other fractures are not of immediate concerns except for
fractures thot con couse further contamination or bleeding.
(Remur fracture : 1-15 L of blood is lost).

In such cases, femur fractures are stabilised temporarily.

Log Roll technique

Damage control orthopaedies (DCO) :
It is that modality of management where you thinkg it the
potient first rather than the frocture.
Limited Surgiml intervention in a. patient who is ﬂrosahj
injured, to control haemorrhage and contamination.
garly temporary fixation is done by external Rxodion,
Potient is shifted to 1Cu for optimisation.
Definitive treatment.
example : Fok embolism syndrome, chest injury, coagulopathy,
hﬂpoﬁwermia, severe ocidosis.

Crush syndrome - 00:51:14

Limb is cnmpressed for a. prohonged period.

Hypoper fusion and MYONecrosis ot the crushed limb.
when the limb is released from the compressicn, toxic
metokolites get released to cause reperfusion injury,
Result in o sas’remh: reaction due to tissue necrosis.

Active space
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Free mﬂoalcbin can lead to acute tubular necrosis.
Mmyonecrosis lead to metakbolic acidosis with
hnjperha!aemh and hypocoleaemia.

Management of crush syndrome : Encouroging high urine

Slow, along with alklisation of urine with sodium bicarbonate

Yo prevent precipitation of haemoglobin in the renal tubules.

Guestions
For a case of non-union of a. long bone fracture, which drug
helps improve the chances of union ?

a. Caleium phosphote

b. Caleium Sulpi‘n’fe

c. PmMmMA

d. Bone morphogenic proteins,
Bone morphogenic proteins are osteoinductive in nature.
whereas ealeium phosphate, caleium sulphate and PMMA are
all osteoconductive, they act as a. scaphoid over which the
bone will grow.

which of the %Immlng is amajor mineral of the bone madrix ?
o. Colcium chioride.
Calcium hﬁdmxtjapa’rﬁe_

b.
c. Caoloium P}j\"ﬂ!ﬂl‘ﬂﬁfﬂ"ﬂl’c&.
d. Calcium carbonate.

which of the following is . diagnostic sign of the fracture ?
o. Abnormal mobility at Practure site.
b. Pain ok the Fracture site.
c. Tenderness.
d. Swelling,

Al are true Yor pothological fractures except
o. Osteoporosis ond secundmn_.j deposits are commonest
couse.
b, el ariboria rredicts rigk,
c. Internal Mxation is the treatment of choice.
d. Anaemio is o COMMON Cause.
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Al are true obout frocture healhg excep'f
o. Nudrition afects hi-mlhg.
b. Stoble Rxation promotes healing,

¢ Compression af fracture sites couses non-union.

d. Hormonol stadus moy ofSect healing,

The correct order of pricrities in the initial management of o

patient with head injury is ?

m =
F { { <

| L
(13 Open Fractures, 45
Amputations and
Polytrauma

o. Rirway, brea!ching, circulation treatment of extracrani-

ol injuries.

b. Treatment of extrocranial injuries, Arway, breathing,

circulagion.

¢ Circulation, Airwoyy, breathing, treatment of extracro-~

mial hﬂunes.

d. Airway, circuladion, breathing, treatment of extracra-

riad kzjuries.

IN 6N UNCONSCIoUS se».rerelﬁ injured patient of multiple froe-

tures and an open bleeding wound on 4he right thigh, the frst

thing to be done is ?
o, Secure &lﬂml,j.
b. 8lood transfusion and treat shock.
¢ Tourniquet and splinting,
d §Cs Snorina.

A vaseulor repair is warronted in which fﬁpe of Gustilo
fAnderson ifjjw"l:}?

c. MC
B |
c N
d we

Tarsometatarsol amputadion is also Known as 7
o. Choparts amputation.
b. Listranc's amputation.
C Pirogo?—'i‘s. amputadtion.
d Same‘s ampudadion.
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myodesis is employed for amputations For oll of the Following
indications except ?

o. Troumo.

b, Tumor.

¢. Chidren

d. lschemio.

Pain due to post amputation neuroma. is best treated b}j,
o. Infrored therapy
b. Interference therapy
¢.  Utrasound ﬂ-rerapH
d Eurg‘rml excision

All of the following statement about SACH Foot are except?
o. ‘efcH stands For “solid ankle cushioned heel”
b. Forms the base of a lower limb prostnesis
¢ May wear out with time.
d. wooden Kkeel absorbs the impact of heel strike.

Following on RTA, o potient develops Type la compound tibial
fracture arrange the following external fixadion devices in
terms of stabilty (owest to highest)
L Wizarov
unip!amr with shgla rod.
uniplanar with double rod,
Biplanar.
1,3,3,4.
4,3),3.
3,l4,3.
3,34,

P T op oo

Following a. femur shatt fracture, your consultant asks you
to provide Tibial skeletal traction. which of the Following wil
You request from the nurse to do the same?

L. Thomas splint.

4. h-wire.

3, Steinman's pin.

4. Denhom's pin.
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5. Bohler's stirrup,
. @ohler brown splint / frome.
o. 34,
b. 35,
e 3.
d 4,6
Upper tibial pin fraction :
. Steinman's pin or Denham’s pin.
a. ol
3. Artery forceps.
4. dlade noll
S. Local anesthetic.
b. Bohler’s stirrup.
The pin is placed &5 em behind and below the tibial
qubemsi’cﬂ.
enter from the lateral side and gp towards the mediol
side.

which of the Following is true about an open fracture ?
L Tibia. and phalanges are most involved,
a. u,smh}j_. no m-exisﬁrg injuries.
3. Compartment Sﬂndrwe does not occur in open
froctures.
4. early debridement should be done.
| ond 4.
I and 4.
3. and 4.
3. ond 3.
Compartment 55ndrnrne. + 7 30mmHa,
Pitfolls :
.. The incidence of compartment syndrome associated
with high and low energy injuries is nearly equal.
d. Compartment syndrome can occur in open fractures,
3. Have o high index of suspicion and be particularly
vigilant in patients with an altered level of conseious-
ness.
Normal pressure : < I0mmMiHg,
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METABOLIC BONE DISEASES : PART 1

Constituents of the bone 00:01:33
gone (osteor)
Drgo.nic:foa*eoid waker Inorganic
30-35% Children O-05%
| P L T
! . Tl Lq.x.u.nfd
Cells Protein madrix J J
S—=I0T DO-054,
» t:nhaaenl
* DOsteoccaolein
* Dsteonectin
Osteoblost Osteoclast Dsteoéﬂie
L * multinucleated mature/resting/
Os.i'?aid . momcﬂhc a%rean&es\ spent osteoblast
f— mineral  » ocytic * most abundant
eone/ osteon * Least in number * Longest lite span
* Reabsorb and remodel
Osteoblast
' Builder
* Zich in ALP
Physiology of the bone 00:03:09

Caleium homeostasis is requloted by

= BTH,
* Caoletonin
= Vitamin D,
Trigaer ngerﬂ: effect
Hﬂperca.!cemia Inereose caletonin | Decrease Ca™”
' and Pho-spha‘re
X Hﬂpoca.lcemaa. Inerease PTH Restores serum
Ca back 4o the
B _ _ normal
Hﬂpocalcemim" Inerease Vitkamin D | Restore Ca’ and
H&jpopmgpha’cermaf phosp'lru{e back
' Haper PTH to the normal
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Semndo.rﬂ h‘querparo,’chﬂroidism :
Hypocalcemia is the trgger for PTH secretion

ﬂwﬂperpa.m&hﬂm‘udiﬂwﬂ.

PTH restores the serum Ca™ back to normal.

This results in inhibition of the secretion of PTH due to the
negative feedback mechanism

Primary h‘ljperparmﬂwﬂroldiam ;

This is due 1o the disease in the PTH gland which results in
secretion of excessive armounts of PTH.

it has no ’criggers.

Serum Ca™"is inereased beyond the normal levels.

mechonism of ackion of PTH :

b ooy =
Metabolic Barge
Disease : Parf -1

Decrease in Ca’ e
Negative #eac_ibo_.ﬂ-s * 3 By
P j Inerease in PTH “ Negative feedback ™\
J hJEBtI}.HUB l !
Hidnf:js feedbock ﬁidf',ﬂs EmTe
Pctivation of | o \ Albsorption of Coc* Osteoblasts
Hfjdmxﬁim exeretion of phosphate «L
20 . 2An L
m Lyrmne
| Aetivate form of l
\ vitamin D 05*9‘3]"-’“5"5
Absorption of Cadt Resorption of
and phosphote bone (increase
Srom &IT in ALP)

PTH receptors are present on the osteoblasts.

Denosumalb : RANK Ilgcnd inhibitor.

eone resorption leads to activation of osteoblasts and couses
resynthesis of bone (elevation of serum ALP).

Lob %ndings in cernndaru huner_mmkhqjmidiam :
* Co'" : Decreosed/normaol.
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* PTH: Increased,
* hosphate : Decreased.
* ALP : Increased (bone turnover).

Lab findings in primary hyper parathyroidism :
* PTH ! Increased.
* Ca™:Increased beyond the normal levels (works without
any negative feedbaack).
* Phosphate : Decreased (due to continued excretion of
phophate from the hidndekls).
* ALP: Incrensed (excessive breakdown of the bone).

Metabolic bone disorders 00:18:19

Weak bone : Presents with bone pain.

Pathologieal fractures (pathology in the bone).
Rodiclogical Features.

Lab parameters disturbed,

Clinical features are due to disturbed lab parameters.

metobolic disorders of the bone
P — Huyperparadnyroidism

— Minerals

VbR J‘ - Rickets

> J OSteomalacio

s Madrix Prmuho.gm — Osfeagenes.‘ns. imper#ec’m
(collogery Vitarmin C——————— Seurvy

Cﬂl‘mﬁ&ﬁ

Osteoblasts ey
- relis —[ A Poae-t’s. diceose

Osteoclos
Decreased
Function _DStEOPeh’ 0si5

mMass
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Disease : Parf -4

Rickets 00:26:23

Rickets occurs before skeletal maturity (in childrer).
Osteomalacio occurs after skeletal madurity (n adults).
Causes:
* Decrease in Vitamin D ¢ Hﬂpoeaicem'-.a,
L. Nudritional (m/c),
&. Malabsorption.
3. Lack of sunlight exposure (sunsereens > SPF 20).
4. Liver and Hidnen:j diseases.
5. ';ruﬁs.
* Decreose in calcium
* Decrease in phosphate.

Termlmlugies :

Osteoid maturation time * Time taken by the osteoid to
become osteon

Hypocaleemia. increases the osteoid maturotion time.
mineral apposition time : Speed of which the minerol gets
deposited on the osteoid,

Hypocalcemia. deereases the mineral opposition time.

Lab findings :

* Ca™: Decreased/normal.

* PTH: Increased (secondary hyperparathyroidismy.,
* Phosphode : Decreased,

* ALP ! Increased (bone turnover).

Skeletal manifestations 00:31:31

Skl ¢

* Croniotabes/, ping pong skull : Softening of the sikull
(earliest change).

* Frontal bos&ingr

* Delayed closure of fontonelie.

Chest :

* Rachitic rosary : Costochondral junction swellings (blunt and
non—tender).

Active space
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* Pigeon chest/pectus carinatum : Prominent sternum.

* Harrison suleus @ under the ribs where the dio@wragm
inserts.

Bending ot long bone : Once the child starts bea.rinS weight

(not seen in infants).

10 important clinical features in rickets

Delaged closure __,,:l —= Wide sutures
ot Tontanelles | — 3
Fronttal "~ L croniotabes
boss.irﬂ
Dental — Rachitic rosary
Pectus — | y_4 \_E— Harrison’s suleus

Swelling in wrisk —— \\ I___ﬂ— Bowing of legs

and arkle joints = v

Terms related to joints :

®* Coxo.: HiP.

* genw Mnee.,

* Cubitus : elbow.

The type of deformity is based on the part distal to a joint.
* Distol partis awoyy from the midiine : Volgus.

* Distol part is towards the midline : Varus.

HiP =
Hnee -+
s-1 < ) > <
Ankle

.

GenL. varus Genu Ua!gus
(Bow knees) (knotk Knees)

Proximal port of the Femur :
Normal ang‘re between the neck and the shaft of the femur

is 135° - 130° (neck shalt cmaie:" mikuliczs o.nale).
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Eemur neck-shoSt onole Coxo vora. Normal C.nmm!g&
(2120%) (ao°-13s®) (13s®)

Clinical ﬂndings :

In ¥inee !

* gilateral §enu voloum (knock knees).
* gilateral genu varum (bow knees).
* wind swept deformity (Varus on one side and valgus on the
other side).
. mMCC overall : Rickets.
a. MCL in children : Rickets.
3. MCL in adults ¢ Rheumadtoid arthritis.

wind swept
deformity
‘ Biteral | Gilateral | Wind Swept

Genu Vorum | Genu Ualﬂwn Da?ormi{kj
| (Bow L,egs) (Knock Knees)

mee in Rickets>  |\diopatnic > | Rickets
Children Idiopathic Rickets |

_' [ |

mCL in odults | Osteoarthritic  Rheumatoid Kneurmodoid
' 7 Rhewnodoid | Arthritis > Arthritis
Arthritis Ostecarthritis

Orthopaedics * v4.0 = Marrow 6.0 » 2022
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Radiologic Features of rickets :
Bowing of long bones.
Joints : Swollen (hypertrophic layer of
the Srowth plate keeps on exponding
without the mineralization.

Cupping of metaphusis.

5[:)1&31[\5 ok me’(s.aphﬂsls.

Fraying ot metaphysis.

widening of the epiphyseal plates.

E:muihg of LeSs

Octeoclasts cannot act on 1mprt>p-er!5 ossified bone.
most of the deformities are reversible on treatment with

vitarnin D.
Radiological feotures of rickets
' |
.J Cupping ot metaphysis
| |
|
III II II
;r' f AR, " Sptcxﬂing of me’mphtjs.is.
() . |
h,l o U-.'lidﬂnina of
HEEJ] I.__\H--q—__ _,.' epiphgseal plates

pouds BAoY
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_E_I_e_ql_in_g rickets

00:45:33

Denge mineralization of Bn:ﬂ.u’ch plate :

Healha rickets.
whiteline of Fronkel : Thick bond of
coleification on the me’caphﬂsis,

Gest method to ossess the hemmg of
rickets is xv-m{.j 7 serum ALR

Trea "7 7 Twyinrickets 00:46:55

* mermaid splint and vitamin D ’chemp‘j.

* Surgery for deformity correction.
. Young * Wait for remodelling,
3. Older child : Osteotomy after the bone activity is
reduced which is assessed by bone turnover (normal
Serum ALP).

Osteomalacia 00:49:44

Oecurs afMer ckeletal mct.+ur'rt1j.
Femole 7 male.

Young people.
Presentafion : Pchﬂaﬁ‘ﬂrﬂdgxa, bone pains, proximal mﬂcpa’chﬁ.

peformities/’ X—TOWYS |

milkman's fractures/looser zone/pseudo
froctures

ArA cortical infarctions.

Pulsations from the arteries around the
bone can couse stress froctures which
heal by the callus which is deficient in

mineral.

; Loozer's zpne
These appear as transverse bands of rarefoction uﬁncﬁm are

perpendicular fo long axis of bone.
MC sites : Neck of femur, clavicle, ribs, scapula, pubic ramus.

Orthopaedics » v4.0 » Marrow 6.0 = 2022
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Looser's zones are olso seen in ¢

. Hﬂpaihﬂmidlﬁ-rﬂ.

* Paget’s disense.

* Fibrous dysplasio.

* Osteogenesis imnpertecto.

* Renal osieadﬁs{mphﬂ.

* ¥ linked h}jpophﬂsha{ewc rickets.

Other deformities in osteomolacio. :

* Triradiate Peh.r'ls.

* Treloil pewis..
* Protrusio acetobuli
* Champagne glass pelvis (aleo ceen in o.ghcndroplosia).

h - "‘3; ..-_'_.‘I || \ e
Trefoil pelvis Protrusio acetabuli  Champagne glass
{:etvis
Treatment of rickets and osteomalcia 00:53:27

STOSS regimen which is given as either :

* 3 lakh - b lakn U deep Im or oral (stak Jover 1 — S daEJS).
. Du'lhj s ak-Shk U For 4-b Weeks.

* ueekly : SOK-LOK IU for B-12 weeks.

Turmors thot induce osteomaleio,
* Fibrosorcomao.

* Octeoblastorna.

* (Osteosarcomao.

* Non- D%Li‘:‘!j'mg Moroma.

Orthopaedics » v4.0 » Marrow 6.0 » 2022



Scurvy 00:54:29

Collagen r1~.f:-mr'|4:1::J defect because of vitamin C de%clermj
Labom%erg values are normal os mineralication is normal.

Problem is in endothelium/skin/ qums.

Clinical manifestations of seurvy

Bone Blood vessels
D]&E}h&j&ia ; E‘r'lE‘Edir.B qums.
* Ground glass appearance. Costochondral junction :
* Pencil thin cortex. * Scorbutic rosary.
memp'r*.ijsis : * Tender and sharp.
* whiteline of Frankel. gone
* Scorbudic 2one. Subperiosteal hemorrhage.

(Trummerteld zone)

* Pelkan's spur.

Zplphkjsis :

* Wimber ger ring sign
(eclerotic rim around the
e.p'uphtﬁsis).

/D of whiteline of Frenkel :
* Heoling rickets.

* Congenital sﬂphilis.

* Plumbism.

* Leukemio.

Conditions which con Preserd wirth P*;f:udﬁf;-amkﬁ]a (due to

pain on moverment) :

Orthopaedics » v4.0 » Marrow 6.0 » 2022
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* Seurvy (due *o subperiosteal hamrrhage).
. Dgteamﬂeli’cis.
. Sepﬁc arthrihs,

Barton's disease 00:57:42

Due to de?aclenmj of vitamin C. and D.

Presents with overlapping rickets and seurvy features,
Barton's fracture : Intrarticular frocture ok the distal end of
tne radius.

Hyperparathyroidism 00:58:13

Frimaru ht.mrmm{hqumdis.m : Bdenoma. o the PTH 5'||:1nci
UnC counse).

Secondary hﬁperpam’chﬁfmdlsm : Hypocaleemia (vitamin D
deficiency, liver Failure, renal failure.

Primar Y h‘ﬁp erpara{*nljrald.'LSm
Excessive secretion of PTH

Increased bone resnrp’cion

Skull Teeth Phalanges gone
Salt and, Resorption of  Subperiosteal  Brown fumor
pepper/ lamina. Joose  resorptionmore
pepper pot  teeth) on radial side
(patinognomonic)
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There is no feedbock 4o the PTH seecretion 'Iea.dmg to:
' exeessive bone breakdoun.
* exeess occumulation of S Coa'.

manifestations due 1o increased S. Ca® : (mnemonic : Bones,
stones, groans, fatigue, psychiatric overtones) :

Painful bones Painful bone condition fe.ms.s.lmng peteitis fbrosa,
o |eystiea) S
Reral stones Kidney stones (can ultimately lead to renal
faiure

Ademinal groans sastrointestinal S}jmp{mm nausea, vomiting,
eonstipation

Psychiatrie moons eMects on nervous system letharqu, fatigue,
memory l0ss, psuchosis, depression

Loboradory ’ﬁndings. :

* PTH: Increosed.

* Calcium : iIncreased.

* Phosphote : Decreased.
* ALP:Incrensed,

Brown tumor :

Aecumulation of blood, in the cavities
formed due to bone reorption

where hemogiobin Brears aowi 1iTto
hemosiderin (brown colored Suid).

AKA osteitis Rbrosa eystico.

AKA Von RECJ"-.HHBHQUEEH disease of the

bone.

Treatment of primnj therpo\m’cthidism : Eurgim.i exeision
ot the adenoma.

Renal osteodystrophy 01:03:57

<een in renal Tailure potients which leads to :
Dei‘mc]encg of vitamin D HHF{)mlr:emia.
Renal falure leads 1o exeess exeretion of caltium.,

g
8
H
|7
<

P’nof..Phn&e levels ore 'n'ma'n.
Hypocolcemia triggers PTH CSecondarEj haperpara{hﬁroidism)
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leading to excessive breakdown of the bone (increased ALP)
o release free caleium which Beﬂs excreted out from the

Hidneﬂg.

Laboratory %ncl‘mﬂs :

* Calcium : Decreased,
* PTH : Increased,

o PhOSP'IWdEHT"lU’EﬂSEd.
* ALP: Increased.

Radiologjical feonture : Rugger jersy spine (destruction of the
bone just under the endpa}tes)
= TN _'i

Labnraiorﬂ %ndings summory *

‘ Prirmr5 ‘ S.ecnn-:inrﬂ Renal

) . . . | osteodustrophyy
cown | T | e |
e S M
Prosphate ¥ | 4 | 1T
ALP T i T | T

RIEDS *ANDY
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METABOLIC BONE DISEASE : PART 2

Osteoporosis 00:00:31

volume/ mass/ density of bone decreases.
Guantitotive defect.
Porous bore disease
Normal bone quality,

Osleoporosis

£
o #¥
i

r g :

Wk R W rormal

Qualitodive versus quantitative defect :

paliotras v Guankee

Tualtalve Qekets osleorralaza
ARt Ortecwrdiaiea

¥ CasiilAnd e
s proper srrarplaa e
L b
g wrpar hech mitwocd ol beched
B Dl coal + Maerals
ER = TEg (LR P

PR e

e it Ay 6F eited § mareral
sawrral cutecad Y mareraie

Osteoblast : Bone Formation

Osteoclast : Bore rescrp’cm
In Young age, the balance shifts towards osteoblast § In old
age shiftts towards osteoclast.

Aclive space

gone mass (otol mass of skeletal calciumn in
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Estrogen is protective aso.ins’c osteoporosis.
At SO-6O years,the female’s graph shows dip due to bone loss
due to menopause.
m/e couse : ﬂge
m/c risk factor : menopause.
Peok bone mass *

mMaximum at ~ 20 years. Declines with age.

Determined by multiple factors :

genetics /nudrition/exercise/ otivity

Risk factors:
modifiable :
Sedentary life style, aleohol / smoking,
Non modifiable
Age, race, osian, female.
Osteoporosis
i
! i
1° a
| Drugs.
[ ' il Steroids
|- postmenopousal  Ii-Senile (MC) Heparin
Hormones u-sh‘rﬂ‘s
Imrnobilization
weightiessness / space
Rheumatoid arthritis

Normal : LL bone 7 UL bone density.

Locolised osteoporosis : In hemi.P!eBiaf bedridden patients :
upper limb (UL 7 lower limb (BW)
Proximal 7 distal.

mornrestations ¢

Fermole » male.

EiderB wornen usually.

Pain in lower back ¢ Earliest

symptom (before fracture).

Since, osteoporotic bones affect weight bearing y
microscopic fractures ——> eventually macroseopic fractures.
me § earliest fracture site : Vertebral fractures.

eoeds eAnldy
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Laboroiorﬂ 1nu€3ﬁ5a!cion~:~. : Normal .

m/c complication :

Fragjlity fracture - Spine,neck of femur/hip, Colles fracture.
Spine fracture — De%rm‘rl-a  kyphosis.

Hﬂpmgs is due to vetrebral compression.
Height reduces and potient kends forward.

Codfish / fsh mouth vertebrae :

sclb viebrehrne § end plotes compresses around
inter-verteoral ase.

evident ofter 20% loss of bone.

Sereening options :
* Quontitative CT Scan ¢
Expensive § more radiation exposure.
. 5171513 photon emission o.bsarp’tir::r*me’crl.j :
Do not give generalised picture.
* DEXA Scon — 100
Dual energy Xroy a.bsc}rp’dome’mj.
was invented to measure body fat.
DEXA Sean results are compared between two populadion.
2-Score :
Same sex § roce oY some age.
Mot used For diognosis of osteoporosis.

example : In elder\.gj, even reference will have low densrtﬂ,

Orthopaedics = v4.0 « Marrow 6.0 » 2022
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T-5core:
Same sex § Race of young reference (30 years).
male/Semale.

Used for diagnosis of osteoporosis.
T Score ¢ WHO classification. normal bone density

Stoandord deviation

0 4o (-D : Normal

(-D to (-a.9) : Osteopenia.

< (-a:9) : Osteoporosis

< (-a.5) with frocture :
Severe os’ceoPorosis

30 e e '
"o | aﬁ’reapo‘roms
cs%eopen'm.

Osteoporosis sereening bU MOF (Nodional Osteoporosis
Foundation) :

woman age S or older.

Man age 70 or older.

I¥ break a bone ofter age So.

woman of menopausal age with risk factors,
Postmenopousal Wuinu unaer age s win risk factors
Man age S0-69 with risk factors.

Labor&’cﬂrfj inﬁeﬁgaﬁons like c&!chuanTprmgp\'u{ef ALP :

Normal.
Treatment of Osteoporosis 00:22:02
* medical
Decrease Bone Increase gone Does eoth

~ Resorption Formadion -
Bisphosphonate | Teriparatide ((PTH) | Strontium Ranelate
Denosumob Abaloparaide (PTHrp) | Mot used now
SERe = Falowiens | Romosusimidk

HRT — For Post |
| menopawsal |
Syndrome
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| Supplements | owage )
| Calcium B  Boo-lacoma/day
Vit D 400-800 10/doyy -
itk 300-400 1u/doy
Caleitonin =
Bisphosphanates :
Drug of choice.
Inhibit bone resorption.

Risedronode : Onee o. week dosage..
lbandronate : Onee a. month dosage.
2olendronate
Once o. year dos.age.
good compi‘mnce.
Complicodion :
3-5 years of intake of bisphosphanates leads to
Atypical fracture ocurring in hip Gn ~S%) .

AL

subtrochanteric
Fracture ot loderal
cortex
<,
Prevention of a’cﬂpiml fracture :

Drug holiday : Patient asked to stop intake after 2-5 yeors
of use for Few months - | year.

Alternate drugs preseribed.

Loker bisphosphonodes con be given.

Teriparatide !
Synthetic parathormone (acts as anakolic dru.g).
Parathormone acts on ostecclast and lotter releases
Receptor activator of nuclear factor kappa-6 ligand
(RANKL) causing bone resorption.
But in small doses, RANKL is not released but increases
osteoblost.

Aclive space
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E;F"""  Leaw Feedb
Romosuzumab :
Antisclerostin .
Sclerostin ¢ Osteoblast inhibitor,
Increases bone formaodion.

In severe oa&eepomsis, paﬁen*c is storted on anokolic dru55
(Teriparatide) to increase bone density and later put on
Elsphﬂsphmtes.

De%nnir'cﬂ correction :
Hfjphosls correction :
Vertrebral co mpression stable Taﬂlcr broce.
Vertrebrol compression unstable :

3 woys ¢ uertebmpiashj or Hl:jpnopia,stﬂ.

VEﬁemelqs{H ¢

Insert needle into fracture
Put bone cement polymetnyimethoerylote (PrMMA),
Hold bone fragment together.

Pre-operative Intra. operative Fost-operotive
Ballocn Htjphoiﬁas.tfj :
Restore vetrebral height

Bolloon 'r'reips in res&or'mg mllapsed vetrebroe and with
needle bone cement inserted.
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Locking plcfre :
Instruments for %:dna in osteoporotic <ottt bones.

Plote with threaded holes § screw which lock on bore .
weight of serew Falling on plate prevents cutting of bore.

Paget's disease 00:34:14

fAlso colled as Osteitis deformans.
Abnormal activity ot osteoclosts.
S{raﬂes :
L,ljcic.

Mixed,

! b'ﬁ
Blastic. .
mole > femole |I

mainly in elderly patient (Sth decade). |
m/¢ couse : Idiopathic '
m/e manifestokion : Pain
Associndion
SRSTMI gene mutation.
Paramuyxovirus.
Pelvis > tibio.
Pathobaﬂ :
Increased osteoclastic activity,

l

Increase the bone resurpﬁom

I

L

Increased bone formodion by osteoblast.
l
Inereased bone turnover hence increase in ALP
(may be upto 20 times).
S.coleium § phosphate : Normal
GQuaolitative defect that is
Immature, weak, vascular woven bone (poor bone

quolity)

Actlive space
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Clinical manilestations of Pagei*‘s disease
ma.ﬂ oelur sinaie or in combination
by N enlarged head, headache
TS Deafness due to
| Sl ¢ 5 compression of nerve in
ncre‘af cardiac _ ; ;ﬁf | 1‘.\ ba ny SR
w#pul - due ! HEJ F-hasis
vaseularity G ay | commonly in back
progress to high- ' = or hips; radicular
' involerment
Inereased warnth ] / i it
ond tenderness ,
over bones, - oy
inereosed limb
volurme
mw
Clinical features :
Pain : m/c mmplmnt
Bone ! .
warm to touch( due to vaseular) 'y
Thickened.
weak bone,
Banona. frocture.

Cronial foramen stenosis :
a™;s" ;1" 8" nerve (leads %o hearing loss)
Hearing loss occurs due to
Cronial foramen stenosis of 8th nerve.
Otosclerosis.
ThicHEnina of skull :
Frequent change in hat sizes.

poRds eanay
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Diaanosis :
Cllnca.!15
Biopsy of bone : Mosaic pattern.
Qﬂkdﬂbﬂi&&l'lﬂ :
* Lyfic phose :
Ds-teﬁpomsls ::‘chums,cripm
Floame shaped / Blade of grass appearance

* Mixed phose :
Picture Frame vertebroe
Wor y vertebroe
Cotton wool skull

Picture frame vertehroe

N:}rlj vertebroe ton wool skull

Active space

* Blostic Prose
Tom O Shanter Skull /Diploic swelling (thickening of skul))
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Con*-pllcnﬁans :
th output cardiac failure due to h‘sSh vuscuhrihj of bones :

.m/¢ couse of death.

Bonano. fracture.

Cranial nerve compression — 4,5,7, 8.

High risk of osteosarcoma.

Treatment :

Suppress osteoclasts with bisphosphonates.

Long cm{'mg eg 2olendronate.

Pain can be managed with Calettonin (Galmon > Poreine).

Osteogenesis imperfecta 00:44:20

aka brittle bone disease,
COLAI ene delect
AR / Tupe I\ :
St born
Lethal form of the disease.
Ao / Type | / Classical :
Wealk bone leads to recurrent pathological fracture.
Fractures even with trivial force
Labs hvesﬁaaﬁon : Normal
multiple fractures in ditferent stages of healing
Dbphﬂsecd
Rule out battered bab5 sgnd.mme

Battered E:abtj Sandrﬂme : .
Atlects memw_ljseal part. b i
Inconsistent history 'aﬂ porents. : “
Features : 3

Blue sclera.

Dela{jed. dentition.

E:rulsina.

Deformed bones / Bent — use splints or braces.
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Treatment ¢

multidisciplinary opproach for fracture prevention with
bisphosphonates, fracture management when present, and
realignment csteotomies For long bone deformities.

Realignment osteotomy :

The bent part removed. and cut into ?ragmenis.

Rod called Duboin rod is inserted and bone is put in
?mgmen{*s ;

Aiso called as Seekh kebab/Scofield miller operation.

Caoleiarm PTH ﬁmﬁpmte AP

Rickets/om/ /N ]’ 1

Sec Hﬂp-e.f PTH

Renal VI 0

Osieadfj&trophtj )

D:-.‘teopo-ros.i.s K b N M

Primary Hyper 111 T | 1

£TH | '

Paﬂe’c’s. Nl | N TT| E

Disease ;
g

MCQs 00:50:07

Q. Osteomoalacia is associoted with which one of the %ilowing?
A. Decrease osteoid volume § osteoblastic activity
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B. Increase mineral opposition rate

C. Increase in ostecid maturation time § defective
osteoclastic resorption of uncalcified osteoid.

D. Defective proliferation of physis

Q. All of the following are the Biochemical changes seen in
Osteomalacio. except 7

A. Serum Ca® Increases

B. Serum Ca’' decreases

C. Serum Ca’ Normal

D. Serum ALP Increases

Q.A 30yr female has low serum calcium and Low serum
phosphote with elevated Serum parathormone. what is your
likely diognosis?

A, Vitamin D de?xciem}j.

®. Primary hyperparathyroicism.

C. Osteoperosis.

D. Paget’s diseace.

Q. During o reutine check-up, a L1Yyr old man is found to have
o. level of serum alkaline phospnatase three times the upper
limit of normal. Serum caleium, phosphorus and liver function
tests are normal. He is asymptomadic otherwise.The most
likely diagnosis is?

A. metostodic bone disease.

. Primary h}jperpam{hﬂroidism.

C. Paget’s disease of bone.

D. Osteomalaciol

Q. R Lsyr old female presented with fracture of Tia
vertebra.Her labs show increased alkaline phosphatase
and parathormone level along with low calcium and low
phosphades. Whak is your most likely diaamsls?

A. Osteoporosis.

®. Paget’s disease.

C. Primary h}jperpamﬁ-groidjsm.

D. Vitamin D de%cienc}j.

eauds aanoy

Q. A ayr old child with rickets foot deformity is on caleium
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supplements for treatmentudhen should the patient referred
for surgjeal correction ot the de?orrnmj?
A Wwhen vitamin D levels return o normal.
B When Brwﬂh pla&e healmg i seen radiographicmﬂ.
C. when bone specific alkaline phosphatase is normal.
D. Wwhnen serum calcium becomes normal

Q. A child comes to you with Rickets and hos genu. varum of
the right Kknee. vitamin D was given for 3 months, and growth
plotes healed on Xroy, But de#ormitﬂ has persisted. What will
be best time to refer this patient o the Orthopedic surgeon
for a corrective osteotorny?

A whnen serum Vitamin D levels become normal

& When serum Alkaline phosphatase levels become normal
C. When Femoro-tibiol angle > 15° on X-ray

D. Wnen serum coleium phosphorous levels become normal

Q. Al are True regarding scurvy except?

A vitamin C dﬂ%cier\cﬂ leading to defective collagen §
osteoid formation

B. Defective elastic Nores § bone mineralization.

C. Ring sign and metophyseal fractures.

D. Dense line between epiphusis § metaphygsis.

Q. which of the %llmuina is not a. feature of osteitis Rbrosa.
eystica?

A Frocture

e Tekanj

C. Increased serum caleium

D. Increased olkaline priospraose

Q. True regarding Poget’s disease is All except?
A Deafness is d/t otosclerosic

B. Heart failure is o. dreaded complication

C. Pain best relieved 'bﬂ NSAIDS
L.

elevated serum olkaline pl'vosPhai'ase i a. common lab
%nding.

Active space

Q. which of the following is seen in Osteoporosis ?
A Low Ca, High PO4, High Alkaline Phosphotase
B. Low Co, Low PO4, Low Alkaline Phosphatase
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A

C. Normal Ca, Normal P04, Normal Alkaline Phosphatase
D. Low Ca, Low PO4, Normal Alkaline Phosphatase

Q. The maximal change in bone mineral de:*-a‘rhj n o hemip'ieaic
patients abter | year of disease process is seen in?

A, Proximal Humerus of the paretic side

&. Proximal femur of the paretic side

C. Distol radius of the paretic side

D. Proximal Humerus of the Normal side.

Q. All are true about osteoporosis except 7

A. Coleitonin decreases bone pain

B. Bisphosphonates are workhorse for treatment

C. PTHis used in severe ostecporosis

D. T score is <-1.S in osteoporosis

Q. A Tayr old female is on treatment with alendronate for
Tyrs for osteoporosis. Now she complains of pain in right thigh.
whot is the next investigation to be performed?

A. DEXA scan

6. X-ray

C. Serum vit D levels

D. Serum alkaline phosphade levels

Q. Sereening for Osteoporosis should be started o the age of 4
B. SO Y
B S5 Yy
C. O Y
0 LSu

Q. which of the following is the 10C for the diagnosis of
Osteoporosis?

A. Bone scan

B. DEXR scan

C. Quontitative CT scan

0. Serum bi-:}che;nis%rl.j

Q. Which of the following is a. Bone forming d.rug?
A, Bﬁpm%umtes,

. Teripamhde
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Disease : Pa ;
C. Roloxifene
0. Caolcionin

Q. Which of the following is the est method to assess healing
in o. cose of Rickets?

A, Serum Vitamin D levels

. Serum Alkaline phosphotase levels
Cs: X roy

D. Serum caleium phosphorous levels

Q. What is the Diagnosis in the given
X-ray?

A. Scaphoid frocture

8. Colles fracture

C. Rickets

D. Osteoporosis

Q. A Sﬂ‘lj'E?.&f"'Gld child was hrough{' to the pediatrician with
complaints of bilateral knee pon. His bone mineral density is
normal. X-ray image of the joints is given below. what is the
most likely diagnosis? '
A. Rickets

& Seurvy

C. metophyseal dysplasia,
D. Pyknodysotosis

Q. wWhot will be the Next step in mnnaaemerrt when the 311'! in
the given image presents to you in your OPD ?

A USG KHnee

CT rinee

X-roy 5mm3rm
Mgl

g0 @

Q. A'SS year old Lemale
complains of lower backache,
The mdic:amphic image of her

Aclive space

lumbosa.cral spine is given below.
whiat is the probable d‘-.aﬂmsis?
A Osteoporosis

e. ﬂnﬁalosing spondghtis
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C. Osteomolacia
0. Renal osteodgskrophﬁ

Note :

CousSes ;

Ds’cenpomsis
Osteogenesis Imperfecta,
Osteomalacia

Q. Sereening for bone mineral density in women is done at
the age of ?

A. AtsO Years

B. At SS years

C. AtkO years

D. AtLS years

Q. which of the J?ohcuaina tests are not comn-ﬁnlﬂ used in
osteoporosis:

A DEXA A A B ondC

6. Bone scan & fand B

C. Quantitotive C.T C. 8 and C

D. Chemical cmalﬂsis

& )(—-mﬂ D. AC D, andE

Q. A LO-year-0ld woman with history of Colle’s fracture 8
months ago, attained menopause at the age of 53, comes
with a. T score of -a.S on DEXA Secan, she is currently
asymptomatic.uhat treatment that you will give her?

A, HReT/ Eﬁmgen

B. Caleium § vitamin D supplementadtion

C. Start flendronate STAT

D. Repeat DEXA scan in ancther 3months

Q. At * :nopausal female with previous

hagkorl:j 0? colles #ro.c{ure came with complaints of lower

backache. On evoluation, her T seore was -4.5. Which of the

%i'lmulnﬂ statements are Yolse about the management of her

condition?

A. Teriparatide should be started before supplementing with
bisphosphonates

&. Bisphosphonates are not given for more than a. year

Calcium requirement is 1300 mq per day

D. Oral vitamin D3 is given a]ong with oral calcium

o
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UPPER LIMB TRAUMA : CLAVICLE
AND SHOULDER

upper limb trauma. u_*;un!'.]j occurs due o %J.'Llna on an
outstretched hand.

Clavicle 00:02:34

Dn'.tj long bone arranged : :
horizontally in the body § il
ossifes in the membrone. e

First bone to ossify {gh : |
intrauterine week) 5 the last e ..
bone to complete ossification Laterol ._@fdf i
(a0-as yro. medial a/3rd

Dn15 10\'\5 bone that has 2 primary centres of ossification.
Curved S—ahaped bore.

mediol 8/3 is tubular while lateral 1/3™ is Slat leading to
x.rujnercgbih%g ot the junction.

me fracture occurs ot middle 1/3™ Gunetion of laterol 1/3 §
medial 3/3" or (unction of loteral a/s § medial 2/9).

mMC bone fracture ok the time of birth/ditficult birth/birth
extraction : Clavicle $racture. Dicplaciog forces i & chacie
mC Fracture in new bom : Clavicle. s l‘} Pram
MC fracture overall : Clavicle, Y

Factramem 1

Displacements of clavicle fracture :
u.ﬁeig'rﬂr o the limb.
Pectoralis muscle.

mMC complication of clavicle fracture
mMaljunion.

Other complications :

Neurovascular injury : Branchial
plexus, subclavian vessels.

Non-union (vergj rore).

Orthopaedics = v4.0 = Marrow 6.0 = 2022
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Treodment :

Conservative mnagemnt :

Figure of 8 bandage * erings the medial frogment down.
Arm S'llnaf arm pouch : erings the lateral ?raﬁmerﬁ up.

velpeau hrmdnge,

J ; A =t~/

Indications of surgery:

* Open clavicle fracture.

* mossive displacement
(enting of skin),

* Clavicle fracture (nvolving
acromicclavicular joint).

* Frocture with
neurovasculor injury

* Flooding shoulder :
frocture clavicle +

Ftaaécina shoulder

frocture Bhemid
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Shoulder joint 00:13:41

Front view

Eupms.paml-us.
P i, e S

Teres major

Head of humerous s 4 times Iarge,r than the ale;mi.d.
It is o. mobile_joint, therefore less stable joint.
mec. d‘nabmtedjoln’c.

Stobilizers : Dyname stabilsers Static stabilisers

D‘ljfmﬂiﬂ stobilizers : :nﬂim =

. Eﬂ*ﬁtﬂr mﬁ ml_.lﬂc,les, LTt

: Supraspinotus, .f:: _-(
m?msp'inﬂilﬁ:
tere minor, e
au_bmp{).hris.

a. Deltoid.

3. Long head of biceps.

Stotic stobilizers :

L Capsule.

a. Labrum (Rbrocartiagenous rim around glenoid).

3. Gleno humeral ligaments : Superior glenchumeral, middle
glenohumeral, inferior glenchumeral (most important).

Shoulder joint is weakest : uni!eriarl}j.
gut dislocation is me nnterior|5.

Shoulder dislocodtion :

most mobile § me dislocated joint (S0% of all joint dislocations).
mC disclocation : Anterior (90-98%) » Posterior > Inferior
(rare).

Orthopaedics * v4.0 » Marrow 6.0 » 2022

06

Upper Limb

Trauma : Claviete

& Shoulder

Active space




80 Orthopaedics

aaeds saoy

06

Anterior dislocation \ ﬂ‘_‘f = ‘.-"L;"‘- .

e FE T
Pregienﬂid.
<ub coracoid (me) Preglenoid Subcoracod
Intro. clovicular. Eag Eos

NS

Intrathoracic. -'|. . xJ}

ptttude of limb ¢ subclvculor  Intrathoracic
Arm bﬂ the side of the bodij.
Abducted § ex’cermnﬂ rotated.

Other feotures :

Difficutty in adduetion § internal

rotation.

Flottened shoulder contour.

Other injury : Axilary nerve injury (me u‘l

nerve).

Tests :

Hamilton's ruler test : Ruler over
loteral aspect of arm. Cheek for
touching of the acromion § lateral |
epicondﬁ!e of humerus. :

Dxam’ﬁ test: D‘l?—";icu.&tjj o touch
opposite shoulder.

t:ad'imm-j‘s test : measuring girth o
offected shoulder (axillo) § compared
with unafected. Increased, ﬂ‘nr’ch

indicates dislocation.
Enr}jont’s test Sl

i T L
! Increased

| - ! . oty

circumberence.
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Trauma : ClaviFhe

& Shoulder
Axillary nerve is quite well protected, H”T_ {__;;
however can be injured by : f
Proximal shoulder frocture. pr
Dislocodion of shoulder joint. e
Axillary nerve examination : W
Delttoid § teres minor.
Regimental badge area.: Poin,
paresthesio, tenderness.
Confirm with X-roy :
(s11
Lokerol/. c:xxﬂ'la,nj view, Cutaneous innervabon of upper hmb
Breror ascest Posteror acpeet
== TR
- - |
Tt
n; .I-.F' e erve 4 VY
modified Kocher’s technique : Team.
Traction is applied.
external rotation.
Adduection
medial rotation/internal rotadion.
Stimson’s technique *
Podient prone on table with affected
limb hongjing #realg over edge, Shmsons Techniope
10-15-lb weight is suspended from wrist. c- x j B
Gradual fraction overcomes muscle mr—— '-;‘ e g
ases achieves - e e - E

reduction in 20-3s minutes.
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Hippocratic technique : Reduction is
done by placing the foot in the axilla,
and using the oxdilla. as a fulerum,
Not preferred

Comglications:

Bonkart lesion :

mC lesion associated with dislocation.

Avulsion of the labrum from the anteroinferior glenoid rim.
Itis usually so™ tissue bankart or sometimes bony bankart.
As the alenoid lobrum is avulsed, it chips of$ a small piece of
bone wim , s is Known as bon bankart lesion (\.ferﬂ rare).
e-omj Bonkart lesion :

Bue to tear of anterior part of IgHL, the principle stabilizer of
shoulder joint against anterior shoulder dislocation

o
T
TR '.-__ 1 . -
P =\ 7

o ‘?:"E I i

E e | M— oy |

= . Dair l:.’.'l.l'1
—— i lesion I"._‘..

Bankart lesion

Hill Sach’s lesion :

A defect or excavadion on the postero-lateral surface of
humeral head due to repeated impact against the anterior
Sl‘emid rim.

Orthopaedics * v4.0 « Marrow 6.0 » 2022
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Barrart

eon i
Proshoror :
Aol

Prowan ey

T
 Ewtwrral
Entetan

e e
EareArt enoe

o
5 Sk

Peivbar o
M fid S

me complicoion of shoulder dislocation : Reccurent shoulder
dislocation,

me early complicotion of shoulder dislocodion : Axillary nerve
irjjur}j.

me late complication of shoulder dislocotion : Reccurent
shoulder dislocation.

me nerve injured in shoulder dislocation : Axillary nerve.

mC type of shoulder diclocation @ Anterior dislocation.

mMC cub type of shoulder dislocation : Subcoracoid.

wWealkest part of the shoulder joint : Inferior,

Rarest Jajpe of shoulder dislocation : Inferior dislocation.

Posterior dislocation :
Fosterior Dislocahon

mechanism of injury : High vottage hdia

electric shoak, ELCT, seizure, . W

fall on oudstretched hand, direct <

P, - v )

fraumao. o 1 "ﬁ/fﬂm,ﬂ
1\ -’|._ Il'll H

Attitude : Adducted § internally '

rototed.

Shoulder contour is not lost.
Inability to abduct or externally rotate.
Light bulb sign seen on X ray.
Lesions :

Reverse Bankart :
Postero-interior.

Reverse Hill Sach's :
Antero-medial.

Orthopaedics » v4.0 = Marrow 6.0 = 2022
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Inferior diclocation :
Luxatic erecta : | " Ehele

mechanism of

ii}jurij : Hujper Q/
obduction ir‘aju.rﬂ. .

Arm hﬂ the side of Sered

the heod. ==
Tests for shoulder inskabil'r’cﬂ :
Anterior :

I Fulerum test.

4. Crank test,

3. Apprehension test : Abduct § exdernal rotate shoulder.
Posterior : Jerk test
Inferior : Suleus test,

Suraerieg TUL SERALUET I STUDNITY ¢

Putli Plat operation :

Subscapularis § anterior capsule is double breasted, leading
to internal rotation of shoulder. Prevents external rotation and
therefore prevents dislocation of shoulder.

Bristow L&ifﬂ; J-F_:_”'H operation :
Coracoid is osteotomized § placed n front of humerus near
Blem‘nd which preven’cs dislocation m&lna 05 o. door s.’cogper,

Mmuado.ﬂs, arthnroscopic Bankarts and Hill sach surgeries are
preferred.



UPPER LIMB TRAUMA
ARM AND ELBOW

Proximal Humerus Fractures 00:00:08

Two necks of proximal humerus !

Anatomical neck is locoted just under the articular surface,

waaml neck goes ’chrough the greaier ond lesser haberosmj.
most common location of fracture of proximal hurnerus.

Hxilllanj nerve 1r:.jur5 ;
Fracture of proximal humerus ‘umrurmbB couses ux'uhanj
nerve injury due 1o it's pmxim‘n{—ﬂ_

.=
| ;;‘!?f/

normal

)4

X-ray shows frocture of
surgical neck of humerus

Dieloroted shoulder
Prodimal Fwmerus fracture :

* Seen in post menopousal, elderly osteoporotic females.

* Less dense other bones as density decreases in UL > Lu
ond proximoal 7 distel.

* me complication = Stifiness of shoulder

* mMC injured nerve ! ﬂxil.larﬂ nerve,

Orthopaedics # v4.0 » Marrow 6.0 = 2022
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Neers classification :

| : Undisplaced.

I\ : & parts fracture,
W ¢ 3 parts fracture.
IV 4 parts fracture

(worst pmgnﬂs.@.

Parts
.. Head of humerus.
a. Greater fuberositu,
Z, Lesser {'U.'E‘I'Effﬂ‘ii{‘lj.
| 4. Shoft of humerus.

Clossification of proximal Humerus Fractures

maramal

Cclarerend peplaced ractures

m
S.Urat_'ﬁ
ek o+ ) =

n | ., il |
Ereater | “\‘

tl.-be'ro'.'.-hj i . '\.

Frachure

dalscabon

M bcudar
SuFoce

Frochure ',- i { 20 .\\.

Disiocaben |

Rnterior [ \
G5 “} ‘

" \ {

1

Posherior

Treotment : Open reduction and internal Sixation.

LIMAR &0k
11653

Acq. Dald : 1040
gcs-

Shaft of Humerus Fractures

00:04:05

Shaft of humerus @ Part of the humerus distal to the surgjcal
heod of the humerus and proximal o mpmmndga,r regjon.

rnanogenﬁerrk :

Cﬂnserva’cwelﬂ with U Slab or "‘W"E,"ﬂg cast |
(Pa’c're:n{- needs to be erect in Pnnsms cast
as weiairﬁ o cast causes the reduction.

Not preferred).

gurgim! : Open reduction and internal
Sixakion/ORIF with Plotes.
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Upper limb ”“_w* o fandl

Trauma Arm &

Elbow
Cornphmﬁcn ' Radial Nerve lr)jurﬁ
As radiol nerve runs in close Pm:-cimi’:mj 4o shaft of humerus.
Open reduction § internal fixadion of fracture shoft of shaft.
Holetein Lewis frocture :
Fracture of the distal third of the humerus resulting in
entrapment o} the rodial nerve.
g
5
g
5]
<
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Humerus —_ |

Fazewn aof f
'. 1

prme fasen o8

comportment gt T -
Lateral | i | T et
rberruscular | | |

Laghim

\
q
Eadal rere \ r 'J‘

Nerve is least mobile as it passes  oblique fracture is typically

through lateral intermuscular anqulated laterally, and distal
septum in distal third of arm ?mamenlc is displaced
pmximn.!hj

M couse of radial nerve Y+ ruisten vewss fracture,
Nerve gets tethered before eCRL.
most common type of iNjury is neuroproxia, which is
phgs@icg‘um!, reversible conduction block.
Wrist drop, sensory loss, thumb drop, finger drop.
Treotment : —
Rx of # with no radial
nerve pa.laﬂ : Conservative
Cock up SPlin‘c
Static cock-up splint

T

Dunamic cock— lind e
J i s wrist c:lmp

Neuropraxio. : uw:dhﬂ recovers %115 in 3 months.

eoeds aanoy
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Upper limb
Trauma Am &

Elbow
Rx of # with radial nerve
palsﬁ - usunhﬂ Neuropraxio.
¥ not recovering I$ recover ng
bgj 3 montns '
DO nerve Wait § wakeh
conduction smdt.j
1 recovering I¥ not recovering
Wait § woteh Surgical exploration
Rx of Open # : ORIF with exploration of nerve.
Cose: R padien’t Preaenﬁeci with sha™ of humrerus 1 with ro
recovery ofMer b monthe.
Posterior approach to humerus, a vertical incision is made.
Radiol nerve passes from rmedial side and, goes lcd:emllﬂ.
g
:
O
o
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Atter releasing the radial nerve, humerus is internally fixed
by o plode : Open reduction § internal Hixation

Algorithm of management :

Conservakive management : Paster of Paris / POP,

I¥ Conservative management failed : ORIF.

explore § ORIF in :

latrogenic injury of nerve (while attempted reduction.

Open fracture with nerve injur Yy

Nerve injury not recovering even after wWait and wakeh period

Shaft of Humerus Fractures 00:17:33

3 bon5 poirv’c relations in elbow ¢

Olecranon

Olecranon

On 90° of flexion On extension
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e pmn*r ho_mj re'lo.’.-ionshap
Disturbed maintained
* medial r;or*.d.-j1-a Procture Su{:fmrdgli.ar humerus
* Lateral mndg‘.e fracture Fracture

* Olecraron frocture
. mtermr‘d'ljl&r Frocture
* Eloow dislocation

Lateral condylar humerus fractures 00:20:55

- 9

A

Frocture of o cﬂncltjie above the radial head.

Salter Harris's hﬂ}t_' WV Injur Y o¥ F-'I“ILJ'T:';‘D.J plate : Invotves all %

layers - metaphusis, physis and epiphusis.

Intra. articular # / Fracture of necessity : Necessitates
surgery, no role of conservative maragement.

3 Point bOnEj relationship is disturbed.

Froctures of necessity :

* Intra. articular $roacture

* Lateral (:r::nd51ar humerus
. Fr‘-ﬁn‘teggﬂf Golenz?i

* Neck of Femur

Complications : 11 ! \

|
chitiness of elbow. @'—:A \ xﬂ.ﬁ
Non-union, due to T \\ Y

* Pull of common extensor group ot j}-}

muscles.
* Intracapsular, hence washed by synovial fuid, which
prevents healin%

Orthopaedics * v4.0 » Marrow 6.0 = 2022
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* Hos compromls.ed m.r,mamj.

Cubitus vn.lgus : Due to more Bmm{h of medial mndﬂle
compared to lateral mrda!e. mediol side gets stretched with
time § beyond a. point results in ulnar nerve polsy.

Non-union—— Cubitus valgus.

Deformity —>Tardy ulnar nerve palsy (behind the medial
condyle in the eubital tunneD occurs mo
ofter the injury,

Tordy — Lote/ Lazy,

Carrying angle :

Normally on extension of elbows, arm and forearm are not in
o. straight line. It is in sligh!r Valgus :

mMales : 5°.

Females : 10 to IS

C&Frljml'._'l' ﬂr'a'-e ; I « | . |

\
7/ [\

s

Femaiea- " 4 i r\ Cubitus varus  Normal Valgus
A

Treadment : ORIF/ Open reduction
1 internal fixation.

eaeds eapay
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Upper limb
Trauma Arm &

Elbow
Supracondylar Humerus Fractures 00:29:38

mC Fraeture around the elbow in children.

mC fracture following a. fall on outstreatehed hand (F QOSH)
in o child,

mC mode of injury : FOOSH.

mC mechanism of injury : Hyper extension.

Reason :
Geometry of bone changes from 0,
triangular superiorly to a Ylat bone AN
mTerinriﬂ. '
There are a Yossae, olecranon § coronoid

fossa. ot the distal end of humerus.

Fossae make the bone thin and weak.

Hence , high risk of fracture.

The fracture passes through the clecranon fossa.
Salter Harris hjpe lor tg,pe I #/extra~articular,

i

Types: oy
L mC: extension tupe / \ \ L)
distal fragment # {) &
agment goes ¥ C,) o
posteriorly, due to pull of : P =3
triceps. r/\ A _/_,_,--”'
* Postero-mediol type / e
* Postero-lateral type.

Active space

extension f}jpe Flexion 4r5|:>e

d. Flexion +5pe /distal $ro.9rr~ren’t goes an’ternoriﬂ.
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Flexion h:}pe extension hjpe

Digplocements

* Proximal migrodion.

* medial tilt § mediol shitt (assessed bﬂ Bauman’s :m_c_uj'le)
* Internal rotation (visible on Xroy giving the Heh tall 'sign)
* Posterior tilt § posterior shikt,

Supra. mndﬂlar Humerus ¥ : gartland classification

= &

Type | Type |\ Type I

Type | : Undisplaced frocture. Not visible on X-Roy.

Type & : Incomplete /pariiol fracture.
Onij anterior cortex is broken, posterior cortex is
intact with it's periosteum.

Type 3 : Complete Practure/both anterior § posterior cortex

is injured/broken.

popds asnay

Type | Fotpad sign Type I
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Tﬂpe \ d.lagnos.ed b}j indirect signs..
Fatpad sign Fot pushed hn:j the
fracture haematoma appears as lucency
around the bone
Or Soll Sign.

T}jpe M
Baumann's angle (Helps in assessment of reduction)
ﬁnale between :
A line parallel to the iongi-tudinm oxis of the humeral shatt.
fnd a line adong the loteral e,ondkjiar 51*@’&1 plate.
used to assess the medial it
Mormal Baumann's angle Ralls between ~10° - 15°
As the Baumann’s angle increases the carrying angle
decreases, leading to cubitus varus.
Fish +ail 515”
Helps asses the internal rotation of the distal ¥ra5mm
In suprachondylar fracture, the distal fragment goes into
internal rotation, hence distal humerus looks like a fish tail in

AP vieuw
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Supracondylar humerus fracture - management :
mC frocture associated with :

* Voscular injury in child.

* Nerve injury in child.

* Compartment SHrdrorr,e in child.

* volkmonn'’s ischaemic contracture in ehild,

‘e‘;o.rla complications

* Brochial artery injury,

* Volkmann's ischemio.

* Compartment 55ndmme.

* Volkmann ischemic contracture.

* Nerve ir}jur}j : Anterior
Interosseous Nerve » median
nerve

7 Radial nerve.

Lake complications :

* (MC) malunion : Cubitus Varus deformity / @unstock
-h:j /Decrease in Carrying Angle

* myositis ossificans.

Treatment :

Type | is undisplaced fracture : POP

Type & incomplete / partial fracture : Reduce + POP or
Reduce + 1 LWires.

Type 3 complete frocture : Open Reduction
§ Internal Fixadion with K Wires.

In compound / open frocture/communited $racture : Dunlop
Traction for {fernpomrﬁ stabilizotion.

X-roy : Extension hjpe ot aupmchcnd}jlar hurmerus fracture.
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7 Upperlimb

" Loave Fasth

Trauma Am &

Elbow
This is type I\ frocture showing reduction and fixotion with K

wire.

MC injured vessel : Brachial artery

MC injured nerve : AN /Anterior a
interosseous nerve > Mmedian.
Injury of these structures occeur

due 1o proximal fragment. —Hi _”V ; .

- |

Cunlop traction

Compartment syndrome 00:49:30

As o. complication of suprachondylar humerus Sracture.

The proximol ?raan*en% injures the brachial artery,

Distal blood flow is compromised — Flexor group of muscles
are affected first.

The largest muscle of the Slexor group : Flexor digitorum
profundus has high metobolic requirement.

Hence it is the earliest musele to be affected in ischemia.

Fracture swelling leads +o decreased venous return/venous
congesﬂon

Ischemia. of muscles (FOP)— Inflammadion — Swelling of
muscle inside the fascial compartment — Compression of
copillaries providing blood to the muscles, this leads to vicious
cycle of further ischemia. and compression of vessels.

This leads to muscle neecrosis — Fibrosis — Contracture
of muscles.

Adlive space
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Clinical feotures :

Pain on passive stretch — most important eriteria for Dx.
Pulliness/, swelling, v

Pallor,

Paroesthesio.

Paralysis.

Pulselessness (very late in the disease process, hence least
important eriteria),

I¥ patient is unconscious, use manometer to measure the
pressure inside compartment.
Morma..'l‘lg £ 10 mm Hg

7 30 mm H5 — t:omparhnent s.l:lndrome.

Treatment is Fasninmmﬂ.

upon ?as::‘noton-ﬁ, the fascia is cut open, muscles will bulge
out, intracompartmental pressure falls down and «.rascularikﬂ
is resumed,

Orthopaedics * v4.0 « Marrow 6.0 » 2022
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(07 \Upperlimb @
Trauma Armn
Elbow

Cose scenaxio

Patient with tence swelling in right lower limb, ﬁlcnow'ung
proximal tibial fracture which was neglected, presented with
tense swelling in the leg, and pain on passive stretch. Patient
also shows blisters which are perforoted over skin of leg (due
to superficial skin being necrosed by compartment pressure).

This i a. case of acute compartment
sgr'drome of lower limkb.

it is treated by decompression of all

4 comportments : Anterior, lateral,
posterior superficial and posterior deep

compartments.
A long medial longitudinal incision is made [
to reach the posterior superficial and
deep compartments.

To access the lateral and anterior part
of the leg, incision is made over the lateral part of the leg,

Skin, superficial fascio. and deep fascia are incised,

Low blood pressure following a. trauma. :

Differential pressure/AP : DifSerence between diastolic
pressure and comportment pressure.

¥ obsolute pressure » 20mmiHg or AP < 20 menk
of compartment syndrome,

volkmann's ischemic controcture :
* lechemio.
* Fibrosis of forearm muscle.

Active space
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<lgt
Turn buckle <plint

Treatment :

mild contracture : Passive stre{-ching using a. turn buckle
QP'Ii.n’c (Volkmonn's S-PHﬂ‘E]

Moderate contracture : Muscle sliding (Max page) operation
Severe contracture : Bone shnr’cEn'unB

MC couse of compartment syndrome overall : # Tibial
di&thSi&
MC couse of comparitment syndrome in children : SCH #
mMC cause of Volkmann ischemia in children : SCH #
UTINED COUSes | Burms.,

Soft tissue injury,

Tiﬂh‘k POp.

Pink pulseless hand

* Apink pulseless limb is one that remains
pink and well perfused without a. palpable pulse Following
SCH # or after closed reduction.

* Because of anastomosis around the elbow the vascularity
is not eritically compromised.

* Termporary Kinking of vessel

* Wil be relieved it fracture reduced and stobilized.

Orthopaedics » vd.0 « Marrow 6.0 = 2022



Supracondylar Humerus Fracture management 01:07:30

Supracondylar humerus fracture presenting witnout pulse

emergency Closed reduction g pin stabilization

Return of palpable radial pulse
| ———
| )
Jes o
| [ | )
Routine Piky | Pink §
!Pcs’c—opamﬂve % ///1'[ Perfused unper %ed
core | 7 ‘
l,_«-'"f W _
Positive Rodial | Absent Radiol immediate
!oI'TrerU Doppler. artery Doppler. arterial i
Pulse oximeter Poor pulse exploraion
waveforms with oximeter signals.
Spoaz9s. median nerve
‘No medion nerve injury o&
injury ak presentadtion.
!presen’caﬁcn ) o

i In-padrié;& observation With close -
monitoring for vasculor stodus § signs i
of compartment syndrome |

Malunion/Cubitus varus deformity 01:07:30

me complication of SCH #

pue to medial tilt § internal rotation displacement.
Gunstock, de!i!ormih:j

elbow functiory Normal (since exitra articular #)

Rx : modified French osteotormy (ateral closing wedge
oafeotcmﬁb.

Corrying angle * decreased.

Bowman's angle ¢ increased.

Orthopaedics « vd.0 « Marrow 6.0 » 2022
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Malunion/Cubitus varus deformity 01:10:33

Due to massage of fracture.
* MC muscle involved ! Brachialis
* mMC joint involved : Elbow > Hip
* Restriction of elbow movement or
range of movement :
Decreases.

Massage couses disldgement of fracture hematoma which
lands in & muscle. It starts the process of healing : Hematoma.
— Inflamnmadion — Callus formation — Consolidotion.
This leads 4o bone formadion inside a. muscle is krown as
myositis ossificans.

IV Srmnnm Fst L

* fAetive phase : Only NSAIDS (indomethacind )

* Latent phase : Active physiotherapy (Not Passive)

* I} elbow movements not restored : Excise the mas
5urgica&\5.

Pain on passive stretch : Compartment 55ndmme.
History of massage : Myositis ossificans.
Femur # + dﬁ‘—'ﬂlmﬂ’c}j in breaﬂwina : Fot emboliem,

Fractures distal to SCH | 01:13:03

Frocture olecranon of ulna. :

Triceps attached to the olecranon process of ulna causes
distraction of fracture fragment and prevents it from healing,
Treatment by : Open reduction and internal reduction by
Tension band wiring fixation.

Orthopaedics * v4.0 * Marrow 6.0 = 2022



07 Urperiimb (v
Trauma Armm —

Elbow
.' {
[ e Hummerus
Cloraran 'JI 3
I"'I'YF'*.H /-':
73-4)
bl
/ ._,f'f
olecranon _,.f'r * y
VPraciure ; Ijl' \|.'- . |
APPSR ||| . deee—
e |l \1 \ RS
uina. A
Tension band wiring
Side swipe lqjurgjf babﬂ cor ir:.jur}j :
usualiﬂ cavsed in children Siﬁing in o cor with elkow picmed
outside the window ond Sefs hit 55 another vehicle pas.a‘nng
b':j the side.
Results in periarticulor Sroctures ie:
* Frocture of Distal humerus.
* Frocture of Proximal Radius § Uina.
elbows sponning external fixodor
Knee spanning external Swotor :
§
8
£
O
<

Joint spanning external fixators used in periarteular fractures

Orthopaedics » v4.0 » Marrow 6.0 » 2022
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Elbow dislocation 01:15:19

mC dislocakion in children.
uno-numeraljoint s dislocated,

mC type is posterior/posterolateral
dislocadion.

Attitude following dislocation : Flexion
ot elbow.

3 bonlj point relation in elbow :

Reversed,

E:Hnicad\tj bomchring sign - triceps become prominent like
bou}@.ﬁiﬁg.

MC nerve injured : Uinar nerve.

X-roy | Coronoid process behind the humerus.

Terrible Triad of elbow (Hotchkiss)
. Posterior elbow dislocation

d. Coronoid #

3. Rodiol head #

Pulled elbow :

In children below 3 to 5 years of age, radiol head is not
completely occified.

Radial head is locoted within the annular ligament.

Radial head in children below 3 to S years is smaller
compared to annular ligament (hence unstable).

On applying oxial fraction on extended and pronated hand,
distol subluxation of radial head out of annular ligament
oecurs,

C,nmmﬂn15 seen in children when their parents or bo.h5 sitters
[itts them.

eoeds Aoy
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Upper limb
Trauma Arm &
e _— Elbow
Ossification center Age —=,
, ' P gf/"
Capr{'ehum | f %‘ L_‘))
2odial head, 3 A
Internal epicondyle | S eadius read \ [ 7
dislocnh ¢
(mediaD = Cﬁ
Trochlea. i AR
Clecroanon 9
‘External epicondyle |1
(oteraD
Rrnular
|.5a.meﬂf —_—

mnemonic Yor ossification centers : CRITOE

Attitude elbow can be fNlexed/extended with pronation.
Classical presentation : Child playing with hs Father, s.uddem-.j
starts crl:jing, puils away the elbow and does not allow

anyone to touch it.
Reduction : usun\'|5 self limiting subluxation.
Flex the elbow § supinate.

3 polnl: bon3 relotion remains the same.

-
mechanism ol 5
b
u ﬂ},.f_':* -
- ‘ r 4 u
= f'\l
A L
Reduction

Orthopaedics * v4.0 » Marrow 6.0 = 2022
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UPPER LIMB TRAUMA : FOREARM,
WRIST AND HAND

Forearm 00:00:16

gones > Radius and wino.

Rodius rototes over ulna. and helps in supination and pronation.
Joints —* Proximal and distal radioulnar joints.

Rodius and ulna. are connected to each other b}_,j interosseous

membrane.
s [Q R (7]
D Trochlear Yy | Head of
Head of — i noteh *'I {. racus
radus , Y ororod |I W
eok, of process {1 | —necw of
rochus || | radus
Mﬂ] [ \_p"ﬂ'n.mq'_ﬂ .II
tuberosit || f’ 1 radoulnar || |
4] |'|| llll jaint | |l |
\ | |'I\
1 _ll._n_lr"teru‘-',':r:cm‘, l |
| 1 membrare ||’ ‘
‘ . AN
“uea —t/1
! | |
Rodius —L Y ubnar nofch |
| of rods Y | ;

_ i I,r'll wad of — [\ Rodus
C::;ﬂﬂi Ll ulra . |
rodiounar 1

J}ln{ ‘ ix;l:]}r:. Ffu.cgi‘t \ f ;
Stulowd process,
o‘fﬁludmfs.
Forearm froctures :

Both bone forearm Fracture (shoft of radius § uno)

POP posi’c'mn in Yorearm
froctures

eoeds anoy

Management = Closed reduction and POP application
OR open reduction internal fixation (ORIF)
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POP position in forearm fractures :

* upper I/3™ Fracture : Supination (supinator) .

* middle I/2™ Sracture : mid Prone.

* Distal I/3 fracture : Pronadion (pronator quadrodus).

Monteggia fracture 00:03:04

Upper 1/3 uina. diaphﬁsia with radiol head dislocation

| Type Radial head dl_SLOCQﬁOﬂ _ Fracture

‘Typel: |Anteriorly Fracture ulna. diaphusis

| bO% ) S _ with anterior angulo&cion. _
Tﬂpe a: | Posterior/ Frocture ulna
15% Posteroloterol dio.ph55.15 with posterior

. - - angulation.

|Type 3: | Lokerol/Anterolateral | Fracture ulna

‘ 0% metaphysis.

| TBPE 4 : | Anterior : Frocture melmad third,

' S% ' ulno. and rodius.

A
3 S —

(r

BADO classification mo’reaaia fracture
n"ha.naae:nen{' :
ORIF with plates (Uina, radial head usually falls into place)
Cannot be managed conservatively (fracture of nec.essrhj)
MC nerve injured —> Posterior interosseous nerve (Finger drop

Orthopaedics = v4.0 » Marrow 6.0 » 2022
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Upper Limb

Trauma : Forearm,

Wrist and Hand
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§ thumb drop without any sensory defieit)

MC nerve injured in shoulder dislocation = Rxillary nerve,
mC nerve injured in Supmcnndtjhar hurrerus fracture —=
Anterior interosseous nerve > median nerve

)i

mu}%egaia frocture fixation

Galleazzi/Pied mont/Reverse Monteggia fracture 00:06:34

“Dislocotion or subluxation of the distal
radio—ulnar joint (DRULD in association with
o. fracture of the radius ot the junction of
the middle and distal third”

IF DRuy s asruprea:

Dorsal migration of ulna. = Plano ke Y sign.

Triangular Fibrocartilage Complex (TFec)
con 38# iqjured
Rx => ORIF with plates (Radius)

e

essex-Lopresti fracture :

Axial loading of the forearm bones Communited diglaced ‘:}7
5 of radiol head )

Following fall on an outstretched .

|'
hand leads to
* pRadial head $rocture.
" ) Disruption of e
DRUY SB{S dEfuP*Ed. interossecus memlnmn%
* Foreorm bones loose their I|
' ) . &Ablum*..om"'dn:kjmmr, .
alignment leading to o tear in o Eii

the interosseous membrane.

Orthopaedics » v4.0 » Marrow 6.0 » 2022
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Trauma : Forelrm,
Wrist and Hand

ex > Radial head excision in adults but not in children as it
couses growth disturbances (imib-length discrepancies)

Mis‘rrlr chick fracture :
minimally displaced oblique fracture of ulno.
without associsted frocture of the radius

Selt deferce 1qjur5.
mode of injury = Direct trauma. to Forearm

while in o. defensive stance.

i

Rx —> Closed reduction POP application or ORIF Mgk sach

: frocture
with plotes
Distal end of radius fractures/Metaphyseal 00:11:35
peseribed by Abraham Colle’s
* Colle’s frocture.
* smith's fracture.

Borton’s Frocture.
Chouffeur's Frocture.

Colle’s Smith's Mften‘; Chauffeur's
Anatomy of distal end of radius :
Distal end of radius faces towards
* Palmar/volar side (ateral

viewy).

* Unar side (AP view).
Dictal end of radius froacture
= Identify ¥ the fracture
5 extra—articular or intro-
articular,
I¥ extro—~articular fracture = Look for the position of distal
fragment (dorsal/ventral)
Intro—articular $racture = darton’s.

Active space
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Name Frocture Distal %aﬁmn’t displacement

Colle's extro—articular Dorsally |

Smith's extro—articular U‘Entmuﬁ |

Barton's Intro—articular |Dorsal / ventrol + Carpol
g | Sublusation
ChoufSeur’s | Intro—articular | 1solated Radial Styloid

Colle’s fracture 00:15:35

Frocture distal end of radius ot cortico-cancelious junction
extra—articular fracture,

Comnnon in elderlﬁ post-menopawusal women.

MOl —* Fall on cutstretched hand, wrist in extension

mith fracture = wrist in Slexion) o
Displacement of distal ngmen‘t : — %

* Dorsal filk-/elils E—
* Loterol tit/shif. —
’ . ﬂ’._l"'\; T u - # oy

. Irrpac.’non (most 1rr‘porta.n4r). = —— <

Siapinatir. Dinner fork dei‘—ﬂrmi{B
Treaitment :
. Colle’s cast = @elow elbow cast, position :

* Pronation ———

* Ulnar derivation 'I \
* Palmar flexion of wrist — L\\;‘} |

. . W .\__}\)
AR Hand ShaKmS BOSE. Colie’s/Hand sm}ﬁina cos

e

eoeds ealay
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" Trauma:Forearm,
Wrist and Hand
a. Closed reduction-internal Sixation (CRIF) with ri-wires

2, ORIF with Pla‘ces

Technique of reduction of Colle’s fracture :

W | = e

ﬂ | & r'_'. _- e - 1
% = M8 "|‘ o
:N‘:"'# NSO -;:adund{r edion i
e s Forearm is prona o [
awe’co reduce the immpaction
Palrmar Slexion o correct the

> h._’dursﬂl ik

g O (R -
-_qj/,l

Unar devistion 4o correct the
radial 4ilt

Y m—

e
L-J\ r_ Fevivn, T KN ;‘.]_ ¢
Sy . Py
POP application = Costis n!umfjs. o,ppliecl below the elbow to
prevent stifiness at the elbow.

Complications of Colle’s fracture :

* mC —> Stitness of %naers.

* a™mc > malunion leading to dinner fork deformity,

* Corrolex reaional pain sundrome / Sudeck's dystrophy —>
Sympodhetic overacuvity around the wrist.

* Rupture of extensor poliicis longus tendon.

* Corpal tunnel sﬂndrmne cousing medion nerve compression.

* Nonunion is ex’crewz-elﬂ rare.

Active space
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Reverse Colle's}_’Smith's fracture _ - 00:24:11
oxtro. articular, :
Distal end ot radius = volar E‘i‘
' t. =
dﬁplacemen v .
Mol = Fall on outstretehed hand, Q%\m\ﬁ
with wrist in Slexion. ' '\ T
Garden spade de%rmi{B Sarden spade deformity
Bx = POP or ORIF with plakes.
N | ’ 7 L
Sarden 9pu.,:ie“-.:i1?or'r.ni{-5 \:fs Dinner Yorl de%rmi’cg
Barton’s frocture :
A\
\J|
Dorsal Barton's Sracture
_— g { L
volar Bartor's Sracture volar Barton's fracture

Distal end of the rodius s the r:mhj bone which articulates
with the carpal bones.
There is a lip/rim around the distal end of the radius which
Biues s r:oncm.ﬁhj.
In Barton's fracture, there is disruption of this rim leading to
subluxation of the carpal bones dorsally/ventrally,
Fracture distal end of radius with intra. articular extension

1 with carpal subluxation.

é Rx —> ORIF.

]

Chauffer's fracture :
Frocture distal end of radius with
isolated radial frocture.

Orthopaedics * v4.0 * Marrow 6.0 « 2022
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Chauffer = French word Yor drivers Ll s
AKA Hutchinson's/backfire frocture—=>
This fracture gets that name because it
was MC in Chaufter's who used to get
accidental injury of the radiostyloid joint
b}j the handle which was used to start
the engjine. Chauffer’s frocture

Cirpal bones 00:27:45

mnemonic —> She Looks Teo Preﬂﬂ Try To Coteh Her,
Seaphoid, Lunate, Triquitrum, Pisiform,
Trapezium, Trapezoid, Capitate, Hamate
Largest &one > Capitate.

Smallest > Pisiform.

mC fractured = Secaphoid.,

mMC dislocoted — Lunote.

mc nerve iq}ured in Lunote dilocation =

medioan nerve.
1** 4o 05.5'1?5 —> Copitate (oround & months).
Last to 055.15\15-9-: Pisiform (around 1a-13 }jem).

Frocture scaphoid :

Scophoid is divided into 3 parts :

* Distol pole/ tubercle.

* waist (MC Frocture).

* Proximal pole.

me carpal bone froctured = Seaphoid
mMO! —> Fall on outstretched hond,

mC in odolescents/! young adults
Clirwi{:ai'lij :

Poin/tenderness/fuliness in anatomical

snudt box TU'E!VEE' &
X"r&.‘Lj : J ; {

AP/Loteral/Oblique wrist view (best)
MR\ : ¥ $rocture is not visualized on X-ray > Pou”: !
(“P Yo 3 40 3 weeks) Proximal pole

Active space
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Umuo.ritg o% Scaphoid — Distal to proximal.

Fracture ok waist of scaphoid = Proximal pole undergoes
Avascular neerosis (AVRD.

Non—union of the scophoid fracture is a. complication.

N Fain § terderness n

T beod rapphy anatomical snuts box
 Frorm it b

Ermuaral | ]

teubal Pole

=4 SEnphed
Frachure M el ssssfsdas __1'
of tcapkad

< = THumb

Bttt W -

s of Brecmas @, wrist o |y oSeaphoid lrl" F
Fole of scaprea (FWEIITI"I LIP) L‘rjcfﬂf_‘ml'L ﬁ.\ - :'“

It is managed conservatively with a. scaphoid cast, even if
the fracture is not visible on X ray, just based on the clinical
history and, %nd‘unas s0 as to prevent the comgplications of i,

Types of Scaphoid fracture :

A. Frocture of distal I/2™(mMe in children)

8. Fracture of waist of scaphoid (MC site of fracture)

C. Fracture of proximal I/3™ > Highest chance of non-union
7 AVN because it is farthest away from the blood supply,

mMC complication of waist of

g id frocture =

pole)
Treatment ¢ | | :
* Undisplaced frocture Glass ‘rmldina | 7 ‘;-{;'f
Y { o
cast = Dorsiflexion and radiol Ill,_J. = '
deviation of wrist. Seaphoid cast (glass holding cast)

* Displaced fracture =
ORIF with Herbert screw
(Headless screw with
differential H-ureading)

/ Herbert screw

Orthopaedics « v4.0 « Marrow 6.0 » 2022
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)2 Upper Limb Errye
Trauma : Fore®f,
Wrist and Hand

ﬁm{omfj :

Distal end of radius articulotes with seaphoid and lunate
bones.

Distal end of ulna. does not articulate with any carpal bones
Radius, Lunate and Copitate usuahtj are in one alignment.

Scaphoid-lunate dissociation 00:36:30

Scaphcw-l_um&e \iaamen% =

Injury leads to increased gop between
scapnoid § lunote.

This is Known as scapho lunate disSuemmr. -
normal gep > < amm.

Gop i 7 3-4 mm.

This finding is indicative of carpal instability,
Described as Terry Thormas Sign.

It leads to carpal disloeation it left untreated
Types of corpal dislocation :

* Lunate dilocation.

* Perilunate dislocation (MC).

| l | -
metacarpol — C, J l [
Copitate .| j f f
Lubae "E) QD_— Lieme [ 7— Lunaote
( ? \ dislocates =" in postion
\ \
Kormal Lunate dislocation Perilunate dislocation
Lunade Periunote (M)
Isolated lunate dislocation Radius § lunate in alignment
= = :
Copitate § Radius in Carpal bones dislocated :
alignment dorsall 3/ ventrally z
SPmed cotlee cup sign | Tavenrnier's maneuver used
| Sor reduction

Orthopaedics = v4.0 * Marrow 6.0 = 2022
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Fractures in the hand - 00:39:19

Fino&oawa :

metacarpophalon-J aBE
9e iji e 1n*c~e.fphu!arﬁea1 Jjoints
Carpornetacarpal
_joints
midwpo.! joints ad P"J (orisd)
Jnlni-

The I* metacarpal (humb) articulodes with Trapezium
Trapezicﬁrmem::arpaumn’c,

Fracture base of I* metacarpal (Bemet § Rolando)

pennet’s fracture Rolando's Frocture

G

5 bt
|

= / ._,f'
& |

Bennett’s Rolando's

| Intro—articular fracture ot bose of I* metacarpal jont.
| Trapezio rne%acarpaljmm.
Abductor pol'ncis !ongus COLSES O pul!.

Partial fracture Complete comminuted
frocture, T or Y-shaped.

fracture | Undisplaced fracture (orﬂij o
smal ?mgmem’c is pulled hﬂ
Abducter Poihms l0n5us,)

eIE~" aAloY
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Upper Limb RETi
Trauma : Foredms,
Wrist and Hand

‘ L B
l -
sennet’s fracture Polondo's fracture

poxer’s fracture :
Frocture neck/exdra—articular frocture of the <

lame's position : Position of sofe
immobilisation for metacarpal fractures 3 ,
Fracture of neck

n 2 -
__of metacarpal
R

—

— |
B
- Ay

P -
— —
= (\”‘
wrist is slightly extended, MCP joints in \:

full extension, |P joints extended and
trurnb i abduction

ﬂr*a’c(:ﬂnﬂ :

pones — Distal, middle, proxiral phalanx.
Joints —> n'\e’cacarpophalcmqeoj\jom# (MCP), Proximal

Achive space
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interpahlangeal joints (PIP), Distal interphalangeal joints (DIF)
Tendon which inserts to the base of the distal phalanx on the
dorsal side > extensor Digitorum Communis (€DC).

Tendon which inserts to the base of the distal phalanx on the

volar side —> Flexorsor Digitorum Profundus.

. maliet finger : Avulsion
mallet ?ungerf Baseball finger Y (# m] SRk
MOl = Hyperflexion injury ot the DIP ; ‘"‘h""_l“"
Joint when it is in active extension. Poi s

EDC gets teared in the substance/

pholanx on the dorsal side.

Clinicol features

* Inability to actively extend the DIP
(passive extension is intact)

* Flexion deformity of DIP joint

Rx 2> maollet S-plin’ff stax splint.

In maliet finger only I finger is involved,

while in RA multiple %ﬂgers-. are involved,

Jersey ’?‘lr'ger

———

Jersey Hinger :

mol = H‘Ljperex’censbn njury o} the el i;nPf

DIP joint when it is in active Sexion. .

FOP gets teared in the substance/ e

can get avulsed at the base of the

distal phalanx on the volar side.

Clinical features :

* Inability to mﬁxﬁelg flex the DIP (pa.s.s.we
flexion is intact).

* extension de#“—orm‘r’&g ot DIP joint.

Ry —> Frug splint.

—

aauds BARSY

t.. M1
mallet wnger mc in’
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08 UpperLimb
Trauma : Fore
Wrist and Hand

QR 30—53ar-nid female Fell on an cutstretched hand while
riding a. bike. She complains of wrist pain § tenderness in
anatomical snuf§ box. She has restriction of wrist movement,
attached is the X-ray image. What is your diagnosis ?

A Transverse scaphoid
frocture with periunate
dislocation.

Scaphoid fracture,

C. Smith fracture.

D. Hamadie ¥rocture.

=

Q. A ll year old boy came to OPD with cle%lormvclj in his le®
elbow. What is the most likely injury to cause this de?om-\mj
A Supra-condylar Frocture elbow.
®. Olecranon fracture elbow.

C. Rodiol heod frocture.

©. tlbow dislocation

Q. What type of fracture is shown in the X-ray ?

A Neers type & proximal humerus.

B. Garden'’s type & proximal humerus.

C. Scholzker's type & proximol
humerus.

D. Gustilo *ajpe a proximal humerus.

Q. What is the diagnosis of this fracture?
A, rr'\ﬂn{eggh frocture type I
B. Side swipe frocture.

C. Gpleozzi frocture.

D. montegajo. frocture type |

Active space
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Q. A patient with hi.starH of recurrent posterior dislocation
u?hmmwﬂm@uﬂhﬁhmﬁoﬁiﬁewoﬁﬂw

humerus will you expect the lesion of humerus to be on 7

A Anterc medial.
6. Anterior.
C. Postero lateral.
©. Posterior.

Q. which proximal humerus fracture has highest chances of
AVN ?

A. One port.

®. Two port.

C. Three part.

D. 4 part.

Q. A patient with closed spiral fracture of humerus shaft

come o eMD with wrist drop. Fracture was reduced and

splinted bﬂ a.junior doctor on duhj. wrist drop still persists on |

weeK follow up. what should be next line of management ?

A Only wait § watch.

B. 5u.r5icaj‘-5 explore immedia’ceitj.

C. wait for -2 months for recovery, do EM& and if required
do surgery then

D. Remove the cast do NCS and post For surgicol exploration.

Q. True about supracondylar humerus fracture is?

A. Distal fragment is most commonly dislocated anteriorly,

B. Cubitus valgus malunion is more common than cubitus
Varus. ,

C. Causes weakness of elbow fexion.

D. Nerve injury manitestations are transitory,

Q. First sign of Volkmann's ischaemia. is ?
A. Paroesthesio.

B. Pain on passive extension of %naers.
C. Pain on active extension of fingers.
. Swelling of fingers.

Q. most prominent part on examination of elbow in posterior
dislocation of elbow is ?
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Upper Limb

Trauma * ForeArm,

Wrist and Hand
A. Radial head.

B, Coronoid

C. Lateral cmdm_a,!e.

D. Olecrenon.

Q- Myositis ossihcans occurs most commonly around which
Joint 2

A Frnee.

8. elbow.

C. Hip.

D. Wrist.

Q. A 3yr old boy comes with pain ot eloow after being
Sud.dem}j_jerlﬂed ot the Yorearm. He is erying 1 holds the
forearm in pronation and refuses o move the limb, what is
the appropriote management at this stage ?

A exomine the child under GpR.

B. tlevote the limb and observe.

C. ﬂppiﬂ Dunlop traction.

D. Flex the elbow and supinate.

Q. PIN is injured in 7

A. Posterior dislocation of elbow.

B. Reverse mn%eagia fracture.

C. monteagia. Fracture.

D. Supra. condylar humerus fracture.

Q. colle’s Practure is associated with All except?

A. Common fracture in postmenopawusal elderly,

®. Postero lokeral displacement of distal fragment.
C. Impaction and S'I"nr‘cEning.

D. Postero medial displacement of distal fragment.

Q. Postion of wrist in Colles cast is ?
A Dorsal deviation § supinaion.

8. Dorsal deviation and pronation.
C. Polmar deviation and supination.
D. Polmar deviation and pronation.

Aclive space

Q. Bartons Frocture is ?
A. Froture distal end rodius.
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B. extro articular fracture distal end radius.
C. Introarticular fracture distal end radius,
D. Intra. articular fracture distal end radius with carpal
subluxation.

Q. One of the common froctures that occur in Boxer's while
punching their opponent with a. closed fst ?

A nmn’cegaia frocture.

&. Goleozzi fracture,

C. Smiths fracture,

D. &ennet fracture.

Q. Symptoms of Sudeck's dystrophy are all except ?
A Pain.

B. Sweahng

C. Stitfness.

D. Increocsed Bone dET“.Gl‘{Ej.

Q. Ideal treatment Yor the fracture in the xXray,
R excision § resuturing oF triceps.

B. Closed reduction POP

C. Prthrodesis.

D. TBll

Q. Fish tal cle?ormn-ﬂ S seen in which of the %Ilmumg
fracture ?

A. Distal end of radius.

8. Distal end of humerus.
C. Distal end of tibia.

D. Distal end of femur.”

i =

Q. An old lady fell and injured

herself. She took traditional 4reatment. Atter one year she

presented with a de?m'mﬂg and pain ot the wrist. What is the

likely diagnosis ?

A. mMalunited extra articular fraocture of wrist with dorsal
displacement,

B. malunited extra articular fracture of wrist with volar
displacement.

C. mMalunited intra. articular fracture of wrist.

extensor Jcenosgnov&is.

aoeds 8aoy ]

o
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Wrist and Hand
Q. An old lady slipped and fell at home. She was diagnosed
with a Colles ¥racture and mmged. with a. POP eost. what is
the correct sequence of reduction?
A Traction, Ulnar deviation, Palmar flexion, POR
&. Traction, Palmar flexion, Ulnar deviation, POP
C. Traction, POP, Palmar Slexion, Uinar deviation.

D. Palmar flexion, Unar deviation, Traction, POR

Q. Madeh the name of the frocture with the site

(R Jone's fracture 1. 5" metotarsal
8. Bennet’s Sracture a. 3™ metatarsal

¢ march fracture | 31" metacarpal
D. Boxer ?mcﬁl._re_ |4 g™ me&aca.rpal— o |

A AR-LB-3C—4,D-3
B. A-LB-4C—-3D-4&
C. A-LB-3C—3D-4
D. A-L6E-3C—30D—4

Q. A 45—year-old patient with o. Tibial fracture on cast
presents o emergenen denariment Luith complaints of
ntense pain. Cast was removed and on examination Passive
Sexion was painful, dorsalis pedis ond, posterior Tibial pulses
ore polpable § loss of sensation over the first web spoce was
noted. wWiat is the next step in management?

A mMmeosure anterior compartrment pressure.

&. Duplex imaging /venous /Color doppler.

C. Eza.ppia cost,
D

. Gve nmdaes,ica.

Q. udnich of the Following %ndinas appear late in compartment
“syndrome?

A Pollor.

B. selessness.

o Pﬂ!ﬂlijSi";.

D. Poin on passive streteh,

Active space
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LOWER LIMB TRAUMA : PART 1

Pelvis with both hips.
Parts :
* Sacroilioe joint.
- Hemipehris,
* Obturator foramen,
* Alleumn.
* Jschium.
* Pubis.
* Superior and inferior pubic rami.
* Opening Known as obturator foramen,
* Acetobulum : Cavity that accommodates the head of
the femur to form the hip joint.
It has two walls the anterior and posterior wall,
Head of the femur articuloting with the head of the
ocetobulum.
* Acetobulum is deep.

Hemipeis ¢—— ~ \ S — lleum
(_/i:////j‘ ) )
(= |
\ = < |
Sacroiliac joint ) v i AB (/
Obturator Ry 7 f /‘;:'"
foramen i < Sup. pubic ramus
lechium ¢————@ “!:——a\ Inf. puhm. romus
Pubic SHI"L’\P'I"I‘IjSiS.

Ports of the femur :
* Heod 5 sligh‘cllj anteverted

* neck of the Yemur.
* greoter trochanter and lesser.
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Head of Fermur

greoter trochanter

meck of Femur

Lesser trochanter

Shalt of femur

normal Pelvis and Hip ey

llewrm
Sacrolac ot
Head of femur Pubie symphusss
Neck, of Femur Ckturator Foramen
Shatt of Fermur Vs
Shenton's line

I, First landmarls : Shenton's line or arch is normally is a

continuous arch.

The line starts from the inferior margin of the superior
pubic ramus.

T ards the medial part of the head of the
femur and then Proceeds down.

This arch is colled Shenton's line.
I¥ there is any podho!oac_.j then this line is discontinuous.
This includes any kind of pact’noio% thot aHects the hip

Orthopaedics * v4.0 » Marrow 6.0 » 2022
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Jjoint afects this normal continuous line !
* Neck of Yemur fracture,
* Hip dislocations.
* Proximal fermur fractures.
* Osteocarthritis
* Avasculor necrosis.
8. Head should be located inside the acetabulum, it not this
indicates a dislocation.
I} there is an obvious fracture line it is de%nite@ a
Srocture.
3. The tip of the greater trochanter usually
coincides with the centre of the acetabulum.
I¥ the tip of the greater trochanter has
proximally migrated it causes limb shortening. whereas,
it the tip migrates distally, the limb is lengthened.
4, Neck shat+ angje :
The angle between the neck and shaft of the femur,
normadhj it is between 125 t0 120 " it s shc_n'h%li.j more in
children and reduces as the child grows.
I¥ the neck choft angle:
* Increases coxa *_-':u.lc_nlum :Limb is lengt’nenad.

* Decreases coxo vara  Limb s shortened,

Coxa vara 00:07:37

* greater trochanter is Proximmiq:j migro.’ced.
. Tﬂenr:iﬂ!«L%r*ﬂrm.m‘gJ 30&.

* Limitation of abduction and internal rotation with axis

deviation.
Mc-rrrm! Coxa. valga.
- 130°) (1359

T
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Trauma : Part -1

Lesser trochanter

In AP View, it the limb is ex-termhﬁ rotated the lesser
trochanter becomes more prominent in the X-rau,

if the limb is internally rotated the lesser trochanter
disappears the head of the acetabulum.

Shertan
Do

Right side * Normal.,
* Shenton's line is present,
* Inside the acetabulum.
* Neck shaft angle is maintained.
* Tipof the greoter trochanter coincides with the
centre of the acetabulum.
Left side : Abnormal.
* shenton's line is broken.
* The head of the femur is not inside the
acetabulum.
Inference :
* Dislocation without obvious Fracture.

Aclive space

* T of the Breaier trochanter: Proximally
migmted - Limb smr’cening.
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* Thigh looks adducted,

* Neck shaft angle is maintained (only disturbed when
there i a congenital ancrmxlg like coxa Vara. or a
fracture)

* Loack of visibility of the lesser trochanter
Inference * Limb is in internal rotakion.

Right side :
* Shenton’s side is maintained.
* Head of femur is inside the acetobulum
Le® side : Abnormal.
* Shenton's line not malintained,
* Head of the femur is not inside the acetabulum.
* Tip of the greater trochanter is not coinciding with
the acetahilim
* Limb is lengthened
* Full visibility of the lesser trochanter suggests the
limb ig externally rotated .

Pelvic fracture 00:12:04

Couses :

High veiocﬁﬁ RTA.

Following fall from height : Jumpers fracture.
Frocture of sacrum occurs mostiy.

U shaped or H shaped fracture,
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u-shaped fracture H-Shaped Fracture

Pelvie ring ¢
The stability of the pelvie ring is essential for the stability
of the pelvis.
Any Fracture that disturbs this pelvie ring is called an
unstable fracture.
The fractures that does not affect the pelvie ring are
colled stakle frocture.
The pelvic ring comprises of !

* The sacroiliac joint.

* Sacrum.

* fhum,

* Superior pubic ramus.

* Pubic Sam[:hasis.

* lliopectineol line.

L5 Pelvic ring

Orthopaedics * v4.0 * Marrow 6.0 » 2022
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Tiles classification :
Stoble : InJur3 other than the Pehﬁc rim,
unstable : Injury to pelvic rim/ ring.

7\

Stable froctures/Type A fractures according to tiles

classification :
Pelvie ring not injured.
Froctures of :
L liwmn
3. lschium
3. RslS
4 ANS
duverney fracture.

Unstable fractures/ Type B fractures

00:15:25

injury to the pelvie ring.
Young's and Burgess classification
Based on type of injury :
* Anteroposterior compression.
* Lateral compression.
* Complex force.

Antero posterior compression (APC) :

tg=l¥anwnisiean1n3n5a.ins{ﬂreunl'.and.nca.rhi’cs.ﬁ-’rum

the front it. Can lead to APC fracture.
Open book fracture/Pubic diastasis.

Pelvis opens up ond there is Pubic diastasis.

Qing is ir}jured.
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Trauma : Part

apc/ antero posterior compression
Open book fracture / Pubic diastasis

Laterol compression force :

This occurs when o person Be’cs. o
lateral blow on one side, while
Ieanins aﬂmns’c o wall on the
opposite side (laterally.

. ma.laajgne’s frocture : |
Fracture of ipsilateral superior and
inferior pubic ramus with ipsilateral
sacroiliac joint disruption.

* pucket handle frocture :
Ipsilateral sacroiliac disruption.
Contralateral superior and
inferior pubic ramus fracture,

Lateral cnmpressiun
force

Active space
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n'*.algmgne Fracture Bucket handle Yracture

4
.(_--"": _!t ﬁ\l '[/ ( Fjl
NQESDLY N OEHW
\'L 24.1:}-'{1 Q 4'1; J

Straddle Srocture /. complex $oree :
Bilateral superior and inferior pubie ramus fracture

Straddle fracture

Management of pelvis fracture :

Flot benes are most cancellous hence J‘jﬂeﬂ bleed more.
Venous plexus around the pelvis leads to massive bleeding,
c:ompiimﬁan :

Bleeding is the most dongerous complication and can die of
ho.emrrhaﬂio. shock.

Soft tissue Injury ¢ Urethral injury,

Polytraumo. management :
LS to 4 L blood loss or 4-8 units,
(average human has SL).
Advanced trauma. life support (ATLS) :
Simultaneous diagnostic and therapeutic activities intended
to identify and treat ife and limb threatening injuries
beﬂinﬂing with the most immediate.
I} the patient is not in cardiac arrest, in order to prevent
the patient from deteriorating because ot injuries.

* Airway with restriction of cervical spine motion.
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Trauma : Part <%

. Esreo&hing : Chest expansion.
* Circulation, stop the bleeding (very important)
. Disabili’cﬁ or nemnbgica! status

* exposure (undress) and environment (temperature
controD

How to stop bleeding in pelvic frocture?

.. Pelvic tamponade with pelvic binder which is wrapped
around the pelvis,

a. IVF- BL ¥ NS 4o restore the volume (1dea]'13 blood should
be giver.

3, ﬁpplﬂ external fixation in r.ompreamon mode

Active space

K %b{emm Rxakion

Clornps are not
’cnaPﬂened
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Acetabular fracture 00:25:19

Parts :
* Acetabulum.
* Bnterior wall.
* Posterior wall.
* Anterior and posterior column.
* lliopectineal part.
There are a walls and a eolumns supporting the
acetobulum.
Fracture of acetabulum is clossified using JUDET

classificakion:
* Anterior wall
* Anterior column
* Posterior wall (most common)
* Posterior column.
* Bi-columnar : X-ray shows SPUR sign.

Brter o Ghatea) e

Bt Suplban Sone

Frdind lac Spee

lsehal fulberoidy
T W _I'\l'l--.' TS

Judet views :
ll'mopec’c ineal line is the mdi.ngmphic landmark Yor the

onterior column.

ioischial line is the mdlcamphlc landmark for the poskeﬁnr

eduds eanoy

eolurnn,
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Trauma : Part |5 RRATA Pl

lhopectineal line  «—

lioischial line  «—

Judet views

Reguirement of normal qait :

Normal abductors of the hip (muscle and nerve)
Trochanter of the normal level.

Coxa. vora. reduces the Ieng‘ch of the muscles hence
weakness.

Pnﬂmioﬂﬂ causing positive tredelenburg test is caused 1::-5 '
*  Sluteus medium palsy,

*  gluteus minimus paJSH.

* Superior Slutead nerve Pa.ISIj.

*  Coxo varo.

Trendelenburg gait 00:35:40

Trencie1enber5

1 lliar crest
@‘\

E'acmﬂ lardrmorts 4o
dugnos.e the problem
in pelvic stobilisotion

Active space
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Corcnal plane test.

Aim of he test is to assess the abduction of the hip.
Gluteus medius and Minimus musecles are the primary
abductors of the hip.

Both muscles receive their intervention from the superior
Slu’cea! nerve.

when the leg supports the weight of the body on the
lesioned side, there is dipping of the pelvis towards the
contralateral normal side.

Becouse the pelvis cannot be maintained in a level plane
bﬂ the lesioned albductors, the patient lurches towards the
pat’noiosicnj side 10 'nring it back up.

And leans the torso towards the lesioned side o maintain
balance.

This type of gait is known as Trendelenburg gait.

TTEMEEHBEFB test
wormal

Pelvie ‘ i
‘ ‘ stabilsation
%

T " B
L)

FnrnlEjSis of gluteus medius and minimus muscle

No pelvic ctabilication on afected limb

0

\'I

| Sign positive when made to stand on affected limb
a Pelvic sags on healthy side
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Tredelenburg test steps 00:36:44

I. Patient should be s’mndina.
a. Examiner stand in front/ behind.
3, Both ASIS/PSIS are exposed Qoandmorks).

4, Patient is acked 1o stand on the normal side with
offected side foot of§ the ground (afSected hip is kept
extended).

S. The ASIS/PSIS on affected side should move upwards or
atleast 5*“5 ot the same level.

. Then ask the patient to stand on the ofected side
keeping the normal side foot of the ground (with normal

Inference : The test is positive it pela/Pels of the normal
side goes down while the meighk
bearing on the ofected side for 20 seconds.

| Abduction of hip assessment
| Abductors are Sh.d:eus medius and minimus.
Superior gluteal nerve.

On nerve and muscle damage :
Potient will be unokle to abduct.
unable to tilt pewis bock to neutral therefore ainﬁing

Positive Trend.emnburg fest.

I¥ the right side affected, the left hip tilts down.
This recults in Trend.e!enburg 5&& :

uses the trunk 4o litt the healthﬂ side up hﬂ lurehing
towards the fn’c'mlogicnl side.

uhddling goit : Due 1o bilateral Yailure of abductors,

Active space
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Thomas test 00:45:11

Thomas test (or as it called Hugh Owen Thomas well leg
raising test) to measure flexure contracture of hip.

-

/R

Thomoas Test

50.5&{:1! plcme test,

whenever there is a pelum controcture the lumbosacral
spine compensates for this contracture }::5 gping into

lordosis.

In flexion contracture of hip, there is a. deformity of the hip
ond pelvis is tited. As o result ot which the lumbar spine
compensated ond couses emagemfed lordosis.

Hipjuint Fnee joint nnh're_jain’c

! F

.lr f
| i J
I i L]

Potient is hjing down
(Loteral view)

Flexure contracture
of the hip

eoeds aagoy

» Lordoesis
//\‘_ . .

Lumbar s.Pine ’crﬂing to
compensate for the tit
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Trauma : Parl

The aim of the test is to remove the lumbar lordosis to
reveal the Fexure contracture of the hip.

S{feps :
. Patient lies supine over hard couch and both limbs parallel
1o each other.

a. 1¥ an emggern.’ced lumbar lordosis is seen, the examiner
can insinuate his hand between the spine and couch.

3. heeping the hand under exaggerated lordotic spine, the
unaffected hip is gradually Rexed keeping the knee in
fSlexion 4l lumbar lordosis is obliterated.

4. Once taken out, the hand cannot be insinuated again
S. At the same time, the affected hip goes for flexion

L. Make sure the opposite isehium has not litted of§ the
couch.

7. Now as the patient to hold the unofSected Slexed Knee
ond measure the flexion of affected hip on horizontal
plane.

Thompson test 00:56:18

Soueezing calf produces plantar Slexion
of Yoot when heel cord is intact

Squeezing colf produces no motion of
foot in injured leg

Active space
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Rsses the integrity of tendo achilles.

Also Known as Symonds Thompson test,

Normally on squeezing the gastro-soleus complex, there is
plantar flexion,

In disruption of the Tendo achilles this does not happen.

Dislocation of hip 01:00:10

Hip is a. very stable joint.

Dislocation of the hip means that the head of the femur
escapes the acetabulum.

Supported by a strong liofemoral ligaments

Recurrent dislocotions ore very rare,

Simple or complex dislocations.

T_tjpes $
l. Pure :
* Anterior,

* Posterior.

a. Fracture dislocations :
* Posterior.
* Central (3 through acetabulum.

* Anterior.
Posterior dislocotion of h'ip :

most common hjpe.

mechanism of injury often by impact of knee with
doshboard, which drives the Yemoral head backwards, out
of the acetabulum.

Typical d.e%rrni’ﬂj :

Injured limb adducted internally rotated and flexed at the
hip_ond knee, with knee reshna on opposite {hlg]h.
Disiocoted ¥emoral head lies posterior and superior to
ocetabulum.

Femur adducted and internally rotated.

Hip is flexed. Limb shortening present.
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Seiatic nerve may be stretched.

I
09 Lower Limb .
Trauma : me

AP view ! Shows superior position of femoral head and no

apparent fracture of the acetabulum.

Posterior h'tp dislocation

mecharem of nuny
often Isi.J -m[uH Ltk
dathbaard, wheh
drres tne Tamoral
head baskuards, ot
of the acetabulum

} Debented Fermoral
nead fies posterior
v e and tuperior 1o
! oeetabulum,
| 1

Fermur adducted

(O

s - rotaded; g Deved,
Souabic nerve may

x ro,!j :
Ei&\'r’c side : Normal.

Le¥ side : Shenton's line is broken.

Heod of the femur ic cutside the acetabulum.

Thie}h is adducted.

No \ﬁsib'l.l'd'ﬂ of the lesser trochanter suggegting itis

intermnﬁ rototed.

Orthopaedics * v4.0 » Marrow 6.0 » 2022

Typeal deforrnduy
Injured lerin
edducted,
l‘ﬂlh’\'nlluj_ ritated
ond Bawed ab the
g and kree, with
knee resting on

opposite thigh

AP raciograph shous
supariar postionot
Femoral headand no
| opparent Tracture of
the acetabulum
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Anterior dislocation :
Cecurs in deceleration injuries.
Fall from height

Attitude :
* Flexion at the hip.
* Abduction.
* external rotation with limb 1en5'chemn3.

Flexion abduction external rotation

Xroy :

Left side.

Shenton's line is broken.

Head o} the Femur is cutside the acetabulum.

Lesser trochanter is ?ullﬂ visible : Externally rototed.
Tip of the greater trochanter is distally migrated - limb
lengthening,

Fracture dislocations 01:08:32

eoeds BADY

nnﬂ ottitude con be presen’t other thon the pure dislocadion

ottitude.
Post dislocation, if the head of the femur is palpable in the

* Gluteol region : Posterior frocture dislocation

Orthopaedics * v4.0 « Marrow 6.0 » 2022



0c Lower Limb
Trauma : Part- 1

* Femoral HianglefﬂMericr triangle of the thigh:
Bnterior dislocation.

* Inside the pelvis : Centrol frocture diclocation Ghis
can be palpated by per rectol examinodion).

XRAY i
Eght side ¢

shenton's line is

disturbed.

fcetabulum is fractured

and head of femur

has moved inside.
This is o. central Frocture
dislocation,
Dwtlocadion mai Pt rhucke
Posterior Dash- " Flexion
dislocoion. .bl.j;o.rd < e
T
e internal
rototicn.
RArteriar Decel- *  Flexion
bloeation | eration | « pdetion
Y | e gternal
fall
retation
From
'|’*|E15H.
! _
mmamnh

Limi

Limk
Iena*h

short-

-'-_'I"..F‘lﬂ

Limi
length-

ening
p

This is an emergency condition.
* Reduction with in b-13 hours.
* Dislocated for 7 b-13 hrs : Increased risk of avascular

NECrosis.

* Closed reduction.

.wm.

Head

F«alizuHe
wn the

auteal
e |

e 3‘0‘“ .

Head

palpakle

L

the
Yermoral
i -;inrale

':'Eﬂ g

Compiex “._I"*rﬂ
mechanism.
Oeloco- | Palpation

tion

Pasterar | Head

fracture | palpable

daloca=-  m

ton the
uJ-u*‘flﬂJ
;eam

Prterior | Head

fracture | palpakle

disloca- i

toen the
Temoral
':r-arr_:a"-é
region

Certral Head

Fracture  palpable

disloca- | onper

ton rectal
Exan-
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* Closed reduction under anaesthesio.
. Open reduction.

Reduction manoeuvres :

Allies.
Eige'lmu‘s.
Stimson
tast Baltimore.
Allis rmaneuver
o
igelow manewver WY
30 i \ J <
Ve AW A
_,.*_x-’fq- s . -
o Stabilize the hip ot ASIS
i } }
3 ! ), ]
» <) . .
R (S
«0) I o n
||~'.L '.’_.E,- [ - ]
o
¢ d Apply traction fo leg, internal
and external rotation of hip
—_— 2 ;.h" '
B )
& '
ol
Y . '\'
\ ( . \ :
¢ N \ |
. ot
s, T . Slowly inerease leg traction
- > and flex the hip to 90
: degre:es.
; .
E &\ »
G -:‘-...

Extension ?oliowtns reduction
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9 LowerLimb - euch
Trauma : me

Stimson maneuwver

gast Baltimore Li™ manoeuvres

vosculor sign of Naroth :

* Inability to palpote the femoral artery while the
popliteal, dorsalis pedis and posterior tibial artery wil
be polpokle.

* This sign is seen in any condition where the head ot
the ferrur is ot in place.

TSI Y S v of head.,

* Developmental dysplasia. of hip.

* Diseose process that destroys the head

Active space

Cornplications :

most eommon avascular neerosis (b-1ahre).
Scioic nerve injury (posterior dislocatior.
Femoral nerve injury (anterior dislocatior.
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Blood supply picture - 01:16:04

The head of the Femur receives its blood supply from
Pro?undn femoris a.r’:er!j.

Prefnradnr
brareh of
L1 al"!!"lj

Prnlarda
Fernes

Merclos] co Cramiles
B il u.rhnj

rateral cecurdes
Bt e MM\J

The profunda. femoris artery gives rise ‘o two branches :
the medial circumflex artery and lateral circumfiex artery,
The predominant source of supply is the medial circumtiex
artery and it runs behind the intertrochanteric region.
when neck of femur Fracture occurs the fracture disrupts
the blood supply, whereas intertrochanteric fracture does
not affect the blood supply,

The chances of AVN and non—w iun s more win neck of
femur fracture.

And the chances of malunion is more with intertrochanteric
fracture.

The intertrochanteric line is also the anatomical landmark
o¥ the insertion of the capsule of hip joint,

Ay frocture proximal to the intertrochanteric line is
considered to be intracapsular fracture (Eﬂ t NOF)

Fmg frocture distal to the capsular attachment is called an
extrocopsular fracture (E"S' Intertrochanteric #)

Proximal fractures of the Pemur.
ek of Pemur

* Neck of Yermur Sracture A% .
ntertrochanteric

* Inter trochanteric \ fracture.

fracture that runs
between the 5reo&er
and lesser trochanter,
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()9 LowerLimb
Trauma : Paﬂm
Although these two sites lie close to each other, they have
similar presentation but mgemen’c and outcome is

diferent.
Neck of femur fracture chenton’s line in fracture
(m’:mcapsular) of neck of Ternur

Left side !
Shenton's line disrupted.

Diagnosis : Intracapsular neck of Rermur Srocture.
|

Frocture NOF - Ex{'m.c&PSuJa.r

'E'.l[jlr'ﬁ Side !
Shenton’s line is broken.

U e Sintertrochanteric exdra caqr.ulm' Yracture.

Active space
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| Netk of femur fracture/ | intertrochartteric fracture/ |
Intracapsulor Extracapsulor
: ﬁé& | c0-0 years 080 years R
Sex = Female » male ?e;nle_? male
Trawma Trivial fall ] moderate to severe fall
?ﬁj:'\ _ mild pain moderate to severe pain
| Location | Pain in Scarpals Pain in trochanteric region |
triangle/Femoral
triangle.
| smen‘nn& | Shﬂrfening £ r;ﬂ;_ __shﬁr_t;n'-ng ERRT

Dei!armﬂﬂf External rotation < 45°  External rotation 245°
‘“Hﬂl‘t‘uﬂiﬂ | (mps-u]e limits ) _ |
I complication = AV (45%) 7 Non-union mal-union/ Coxa, vara/

- (z0%) Decrease in neck shaft
| angle, trendelenburg gait. |

external rotation of lower imb

Femoral ’crianglef Scarpa’s traingle

Femoral %f "a% Femoral
' | friangle

triangle

aseds ealoy
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(0 Lowerlimb gny4e
Trauma : Part (2 L .

external rotation of limb is limted in neck of femur Fracture
as it is limited by capsule.

whereas in intertrochanteric fracture there will be marked
external rotation ( almost 207

Couses of non-union of neck of femur fracture.

1. Synoviol fluid inhibit healing.

a. Perosteum around neck of femur lacks cambium layer
that has osteoprogenitor osteoblasts (function is to
synthesis the bone).

3. Decreased voseulority,

Neak of Semur Srocture :

Anotomical classification

Anatomical elassificotion :

I Sub capital (worst prognosis).

a. Trans cervical,

3. Basi cervical (best prognosis).

Significance : More proximal the fracture, even worse
prognosis.

Pauwels clossification :
more the angle, more vertical and unstable is the fracture.
Pouwels angle : The angle subtended by the frocture line
with the horizontal plane.

* Type:20°

* Tupe 30-50°

* Type Ii: »s0°

Active space
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aarden’s classification

Based on the distuption of the trabecular alignment.
Stage | : undisplaced incomplete, including valgus impacted
froctures.

Stage |l : undisplaced complete (only in this type
trobecular alignment between head, neck § acetabulum is
maintained).

Stage Nl : Complete fracture, incompletely displaced.
Stage v : Complete frocture, completely displaced.

Pouwsels classification of Fracture
neck of femur

geference line

Type | Type | Type Wi

aarden classification of fracture
neck of Femur

eetuesn nead ord
neck broken and

displaced

\
Feetabular ard head *

Al three sets of
troberuwae out of frabeculae n a-b-arma‘*.
a.liann'\en't between head and neck

Stoge I not aligned Stage v
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09 LowerLimb gummmyse
/ Trauma:FartEa“ﬂ‘*

n‘m.m\gEmEnt of neck of fernur Sracture :

Rge of the podient
! —_— e —— : —
ng. L5 | | Flse 7S yeors:
years ‘ ‘ Replacement
L — - L
. __'l Y N . A !
<3 weeks | 73 weeks Hemi ' Total
| CRIF with MRl || Previously Previously
| earnulated normal hip : i abnormal hip
mce“ous *  Austin Moore | = (Osteo
cerews. * Thomson arthritis
* Bipolar |
[ e
‘ Non-viakle ‘ Viable head ]
i i J ' J
— ] |
Fix + vaseularisation: | | Fecr osteotomy like | IF elderly patient presents
~ meyers " Me Murroy it his’mrj of Fall and hip
' Bakshi * Pauwells pain with no ahmrrna.!th an |
* Fibuaor voscular X-ray get an M to rule !
E'rrﬂ-’t out occult neck of femur
fracture,

* Compromised blood suppla :
Reduction of Fracture with vasculor Sm%

* Osteonecrosis of Femoral head Hemiarthroplasty,

| L TEI'\d.EnEﬂ of non-union ¢ Ds’cac{amﬂ,

Young podient : Fresh frocture closed reduction internal
fixotion with cannulated cancellous serews.
E'.lderiﬂ potient : Hmiaxt’rropio.ﬁ’ty

Active space
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Hemmrihrﬂplas’cﬂ

Prosthesis used :
* Bipolar : Preferred as it has & arﬁcula,’cing sites,

' Austin Moore

’ T'm:»mpscrn.

Eﬂpﬂi&r Austin moore T'nompSDn

I¥ potient hos pre—exlstmg 'ni.P condition like osteoarthritis;
total hip replauenwn{' i Pfe?efred.
Here the head of the femur as well as the acetabulum is

rep'laced,
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(09 Lowerlimb &

Trauma : Part **;’m*
Total Hi|::- Eeplacemnt
l .

vascularisation procedure
me5er’5= Quadratus femoris muscle
Remove bone From insertion

of muscle, and muscle + bone

ic attached 1o neck,

Bokshi's : Tensor fascia Lada,

Remove the bone from the insertion of
the muscle with the bone and place it on the neck.

¥ the viakility is good and the neck of femur is not uniting
cstectomy is done

Ostectomu.

Pouwels OE#EGEOMB :
Converts the vertical Frox Puﬂem 1o o horizontal
pottern—chonge the orientation ot the Frox.

memurroy ma%eotornﬂ '

mediolisotion GE‘:ECF’COI‘r“j.

Armchoir effect.

Tronsposing the shoft medially, so that the weight of the
'r.aodtj s tronsmitted directly into the sho bypassing the
frocture line.

(Weight bearing oxis bypass the fracture) show in the

m'nge.

Aclive space
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Pauels osteoi:}mtj - orientation change

AT ml'n Osteolomy

s A

Lewe of
(O s B e i T ey

Deial I‘r;P'nu-nt
depldased mrechaliy
ard abducted

. R 4S year old male with history of fall. X-roy showed
Fracture neck of Femur. History is more than 3 weeks old.
Best management plan will be
a. H‘ET‘!‘I].M"Eh'I"’DP‘&StH
b. Total hip replacement
¢. Fixadion with cancellous serew

d, memurra nj‘s D::.’ceommﬂ

¥ on elderly potient comes with history of fall and pain in
the hip. Diagnasi*;?

Neck of Yermur Yracture.

even the patient is able to walk @ It can be valgus impae ted
‘llj{JE.

¥ x-ray is normal : Fracture neck of femur until proven

otherwse with mel,

r‘nnmaernen{ o} intertrochanteric Yracture ¢

* Prevent malunion.
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()9 LowerLimb ¢ U Lidae
Trauma : Part = —

* Reduce eM iciently,
* Neck shoft ongle must be maintained.
* Frocture can be fixed with proximal fermnoral nail.

An older device used is the dljnmﬂic h‘np serew ¢ sﬁd'ung
COMPression mechanism is used.

Complications of neck of femur extracapsular malunion :
Coxa vara leading o Trendelenburg limp (Sreaier
trochanter has m‘ngm’ced, gluteus medius and minumus is
shortened)

Conservative mmmaemEn’c :
For old patients, cases where surgery is contraindicated, or
patients with eomorbidities, of extreme ages.
* Russel fraction
* Derotation boot for inoperable cases : The boot which
&pplﬂ on the patients limb with a rod.
The rod prevents external rotation ’cherebﬂ, preventing
malunion (not ideal).

ACUve Space
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LOWER LIMB TRAUMA : PART 2

Femur shaft fracture 00:00:08

Frocture shoft of fermur in adults :
_‘ r B -- - » T —.

Frocture shalt of fermur in child :
Triradiote mr’cﬂage has rnot fused in the
head of the Yermur,

Displacement of fractured ends in femoral
shaft fracture
In proximal Sfragment :

Flexion.

Abduction.

external rotodion.

* Plexors
(llio-psoas)

Abduction and
external rotaion

Orthopaedics ¢ v4.0 = Marrow 6.0 = 2022




R
10 orw e g
winguist § hansen classification :
me complication : Stifness of knee joint.
Deluﬂedf NON uNion.
Shock : I-15 L of blood loss.

hmj words in other clinical scenario :

massoge history : muyoeytis ossificans.
Pain on passive s’cr‘e{chlna #chowing o frocture : Compartment

SHndmme. .
Femur fracture/difSicutty in breathing : o
Fot embolism syndrome. | diameter
LT asem
Thomas splint N

Long bone froctures in lower limb
parﬁmﬂarlfj femur Fracture can be
tempomriiﬂ stobilized bﬁj Thomas 5phn+.

LEr*fj-l'h L 0Ecm

Cther sPhn’c :
Bohler and broun sPI‘nr&.

management of shaft of femur fracture :
< lm : Poadlik Harness.
m — S yrs ¢ Hip spica. cast (not in children <a Urs.f 3 kg).
Hip spica. is hip immobilization with spine.
S =10 yrs : Flexible nails (plates if unstable),
ender’s naild, titanium elastic nail system (TeNs).
710 yrs : Closed reduction and internal fixadion with
in‘rmmeduﬂarﬂ interiocking nails.

Active space

Pandis Harness
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Gallow's traction :

For children <3urs § < 13Kgs.
Both the lower limbs are
hm‘sging. l
For ’cempomrﬂ stabilisation. & §
elastic/Rexible nails :

Titanium elastic Nail system (TENS).

‘mfm.mdulianj in’terln(ﬁhmg nail Yermur :

!

Kuntshner nadl :
s an old nail.
I¥s straight nail and fermur s o. curved bone.

By Puﬁing o. straight nall in a. curved born we get
three-point fixation.

It is used For isthimus fractures of the femur.

Not used in semental/comminuted $racture.

The cross section of the nail is clover leaf like in
shape.

Eﬂﬁb?ﬂwenad! or the slot of the nail is faced
anterclaterall Y
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10 LowerLimb guwyse
Trauma : Part <2

Fat embolism sundrome : Atter 48 hours after the fracture.
not seen in children.

Clinical scenario Long bone Fracture in an adult. 34 o0 48
hours later.

Presents with the classical riad of fat embolism syndrome :
Respiratory symptoms : Dyspnea. or ta.d".l.jpnea,

Neurological symptoms : Confusion or disorientadion.
Petechial rash : In axilla, nee, periumblical area, conjunctiva.
of lower lid, front and beck of chest, shoulder.

Ditterential diagnosis ARDS/ Aeute res.pimtnrﬂ distress
sgndrmxe.

Gurd’s criteria. :
curd’s major criterio. (4) :

nxillar5 or subconjunctival petechia.

Pa0, below L0 mm Ha.

CNS depression.

Pu]m{ma.ra oedemo.
&urd’s minor criterio. (8 :

Tm:h:.j-::urdh_

Fever.

Anemio.

Thmmbocij{openia.

Fot Slobu.les in sputum.

Fat globules in urine (Gurd Test) : Lipuria. : Earliest.

Increasing SR

Retinal emboli,
I mayor + 4 minor = fat embolism.
Prevention : Immobilise § T the fracture early,
Treodment : Supportive O, + IPPV/Intermittent
positive-pressure ventilation.

Damage control orthopaedics in patient presenting with fak
embolism syndrome :

* external fixation.

* Stabilisation in ICLL

* pefinitive care (later after stabilisatiory.

Active space
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Patellar fracture 00:11:08

X-Tay for knee joint lateral view

Tronsverse Yrocture of
Fa.’ceha Lkl pmximnl.

fragment displacing \
proximally § distal

i'raﬂmen'c s'rw_.jin&

Quﬂdﬁcﬂps muscle tendon
attaches to the patella
pmxtnulia.

Hence in case of patellar
fracture, proximal ?mgmen’c is pulled away,
These distractive forces octing

on the patelia, prevents it's healing,

"Tibia,

~Flewla,

Potellor fracture diagnosis :

X-roy knee joint :

AP view, lateral view

And Skyline View. ¢ oy e
Treatment of
patellar fractures :
Convert the
distroctive forces
into compressive
forces

Open reduction
internal fixation with
tension band wiring,
use K Wwires + Stain less steel wire.

Ny FEmun

. Transverse
Pateliar Frach

= Tikhia

Fimila =

Orthopaedics * v4.0 » Marrow 6.0 = 2022
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10 LowerLimb m
Trauma : Part

Humerus
Oleorarnon
process
P ‘4 -_Ei\
\
| T
A
/N
Olecranon _?‘.J'r | \.ﬁ
fracture \
Tiprion hand 1 ‘ Radwe
!J.'I'I'IEI. ]
una — \
Tension Band wiring

Tension band wiring * Also used in olecranon Frocture.
Sometimes, pateliar fracture i undisplaced with no extension
lao. can be mananed conservotively by : Cylinder cast/tube

cost

Here, the cast is applied lise o cylinder or o tube to the whole
lenght of the leg upto ankle.

Bumper fracture 00:14:00

uﬁmapedes’crimwgetsh&onkhemediajsideo’?&elea by
't’nebumpero? a.cor in on aecident

Active space
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Frocture of lateral condyle ot tibia. :
Force : Axial loading and valgus force
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Irtra. articular : # of neceasiig.
Rx : Open reduction + internal Sixation,
with Plates
\ |
Pl Terce Volgus,
/ | Torce /
{ y
o 1\
'S 7 | g i
i:k" t /’ \1{ —ﬂ Fracture
-.II I."',I' 1 i
| '.
'I_‘il?i_a shaft fracture 00:15:08
Conservatdive nm&grnen{ ! Podello. endon bearing cost,
N/
pelinitive treatment :
2
E' Closed reduction Internal fixation
E with in‘rrmnedul‘l&ruﬂ interl.ﬂchma

nal.
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1) LowerLimb
Trauma : Part =%

Runner's fracture 00:15:08

ctress Tracture of the Rbula

Brkle ona’mmﬂ :

= ﬁl}j VIS -
RP view : mortis viel ¢ .
. Tibia e = '
——> Fibula ¢
.medial mallechus

_ - Loderol malleolus

-3 Tallus <

Lateral view :

5 Tibia
Fibula

SPosterior malleolks

" Talus

. Caltaneus

Active space
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Lateral malieolus Fracture :

aimalleclar frocture/ pc»H’:".—. frocture :
medial + Lateral malleolor fracture.

i
Trimallolar $rocture/Cotton’s Tracture : medial + Lateral +

Pasterior malleolar Frocture.

pouds ALYy
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anterior Inferior tibio

fbular ligament : ]
It attaches to bony —f——Tihia
ridaes. '
on fibula. : Lefort Fevter or =inferior
mﬂ ctofSe Thofkular igament
tubercle.
On tibia  Tillawx chapuf
tubercle.
upon forces acting on onkle,
fnterior inferior tibio fbular
ligament gets tom in is substance.
et ovulsed From
Tibial tubercle : Tillawux chaput fracture.
Fibular tubercle : Lefort ungs{'o.ﬂe Procture.
EID:‘!5:|‘.'IB

Ankle Sprain

Sprain usually occurs due 1o inversion of the foot and cause

stretching of laderal ligaments.

most comenon ligament injured in body : Anterior tolofbular

Iisomen{'.

Rarely eversion of foot can cause stretching of medial

IBMrﬁS.

Ottowa. arkle rules

An anKle X-ray series is only required it there is any pain in

the malleclar zone and

pone tenderness ot the lateral malleoclus or medial malleolus.
Or

An inability to bear weight both immediately and in the

emergency department for four steps.

Orthopaedics * v4.0 » Marrow 6.0 » 2022

10

Lower Limb 7 18
Trauma ; Part ¥
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Pilon/Plafond/Ceiling fracture 00:21:38

Ceiling of ankle joint is ot the distal end of the tibia.
Fracture is coaused due to axial lmdins/r.u fall $rom height.
The talus Forces into the distol end of +ibia. cousing fracture.

Communited Tracture of distal end of tibio.

Coleoneum froctures :

Usually occurs due to Fall from
'ﬁe'ight

mMost commonly fractured
tarsal bone : Calcaneum.

most commonly disiocated
torsal bone : Talus.

In coleoneum fractures :

Bohler’s angle is reduced.

Gissane's angle is increased,

Tangent from the
pastenior tacet
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1() Lower Limb i T

Trauma : Part :

Lover's fracture : gilateral calcaneum Fracture with vertebral
compression. fracture.

Caused due to fall $rom height and land on feet.

Jmper‘s fracture ' Saeral U or H Shaped fractures seen in
wk:iie_]umperg.

(1=

=
e

U shaped frocture H shaped frocture

Talus fracture 00:23:33

Blood supply of talus :

Dorsalis pedis.

Sinus tarsi aﬁer}j * Goes retrograde.

Hence fracture neck of the talus results in avascular necrosis
of the body of the talus.

Active space
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Dorsabis peds

ar*.eruj
- E:C»d-Lj of taks i
avasiular necross

Fracture neck
ol talus

Ss fars Heod ok
artery falus

Aviator frocture : Fracture of the neck of the talus,
Aviators/pilots who use parachute for emergency escape
lornd with o siani%mn% foree resulting in fracture of the neck
of the talus.

most common complication : Subtalar arthritis/avaseular
necrosic of body of talus (me) for dio.gnos.'us.).

Holukin's Sign on X-roy :
Subchondral 1uc.er~.c5
Suﬂges.{s. Uiabil'rt!j of talus.
¥ bood supply of the bone
is good a live bone looks
lucent on X=To,

Dead bone is a. dense bone/
white on X=rou,

Becouse there is no blood,
hﬂperemn, turnover or
resorption of the bone.

eoeds aanay
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Trauma : Part

Hawkin's Sign was useful previouslﬂ when MR\ was not
available. On repeated X=rous, vnbi!i’c:j of talus was detected
by looking For subehondral lucency /Howkin's sign.
Hawkin's classification of talar neck froctures :
Tﬁpe I: undisfﬂu,ced.
Tﬁpe Il : Subtaolar dislocation.
TBPE Il : Subtalar and tibiotalar dislocotion.
Type IV Subtalay, tibictalar, and tolonavieular dislocation.

Z 1 ( |

"’4{_\\( )
l'.\\',_../ >

Type | Type I
undispaleed fracture Subtolor dislocation
F | J !
( (
i {_'\\::(, (Y \ \.,, !
| G > -
TEjPE m TijF,e W
Subtalar § tibictalar subtalar, tibiotalar
dislocation 5 tavonavicular dislocodion
Chopar{’s fracture : Intertorsal fracture between talus ond
navicular, caleaneun and cuboid,
lisfranc’s frocture : Tarsometatarsal Frocture betueen tarsal
and metatorsal bones.
g
g
£
b
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Chopaﬁ’s fracture : Fracture of intertarsal joint.

Listrane Frocture

Increased gop between I* and 3™
metotarsal.

Fleck sign #

Injury to lisfranc ligament :

Holds I* and 8™ metatarsal bones together.

Robert Jones fracture :

Fracture at the metaphyseal—diaphyseal junction of the
s metotarsel ot the level of the 45" intermetatarsal
articulation.

Articulation of 4th and Sth metotarsals

i

20ne 3 (Siress fracture)

zone a (True jones fracture)
2one | (Pseudo jones fracture)

sed blood supply, it is in watershed 2one.
Fracture in this area. usually results in non-union.
Peroneus brevis tendon attaches to the bose of 5™
metatorsal causing avulsion frocture.

Orthopaedics * v4.0 * Marrow 6.0 = 2022



Q. The most serious complication of a. pelvis fracture is ?
A. Neurogenic shock.

B. Hﬁpovo\emn shock.

C. Rupture of urinary bladder.

D. malunion.

Answuer : B, Hypovolemic shoek.

Pelvic fracture results in loss of 1.5 4o aL of blood (4 4o 8
units).

Q. Jumpers fracture § open book injuries are seen in ?

A Forearm

B. Pelvis

C. Femur

D. Humerus

Answer : B, Pelvis.

Sacral U or H Shaped fractures seen in suicide jumpers.
Q. Al of the 5F<:ol'lr:>~|.l.\ir~f_:| areas ore {‘.OmwnnB involved sites in
pelvic fracture except ?

A Pubic rami

6. Aloe of leum

C. Acetobula

D. lschial fuberosities

Answer : D. Ischial tuberosities : Occurs rarelg.

Q. Mnbbodwpplﬂmﬁweheado?%mmmesﬁmm?
R Loferol circumfiex femoral artery

8. medial circumbiex femorol artery

C. Artery of ligamentum teres

D. Popliteal artery

Answer : B. Mediol circumfiex femoral artery

Q. True about Pauwels angle is oll except '3

A Between frocture line of Femoral neck and horizontal
plane

®. Increased angle
indicates more chances of
displacement

C. &rade | is 30°

D. Increase in cmale

Orthopaedics © v4.0 * Marrow 6.0 = 2022
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ndicates impaction and good prognosis

Answer : D. Increase in angle indicates impaction and good
prognosis,

more the angle, more Vertical § unstable is the fracture.

Q. which of the following describes grade a fracture neck
femur ?

A. Incomplete fracture, medial trobeculae intact

8. Complete fracture with undisplaced neck

C. Complete fracture with ischemic head

©. mModerate displacement of neck, vascularity damaged
Answer : 6. Complete fracture with undisploced neck,

Q. Fracture neck of femur causes which of the following ?
A. Flexicn ad hip and lateral rotation

8. Flexion at hip abduction

C. Smrtening ond loteral rotokion

D. Shortening ond {lexion

Answer : C. Si'ror{‘ening and loderal rotakion

QALOYr old man Fell in bathroom and was unable o stand.
Ecchﬂms‘ns noted on r‘ngh’r buttock region with external

rotation of the lower limb § foot touching the bed. what is the

most probable diagnosis ?

R &xtro. capsular fracture neck of femur

B. Anterior dislocation of hip

C. Introcapsular fracture neck of femur

D. Posterior dislocation of hip

Ansiuer : A. extra capsular fracture neck of femur.

Q. An old lady had a history of Fall in bathroom and couldn't

move. Her leS was in external rotation. There was tendemess

Orthopaedics * v4.0 » Marrow 6.0 = 2022



hs.cnrpastrionaleandlimb moverent could not be done due
to pain. No hip fracture was noted on x-ray. what is the next
step in her management ?

A mMRI of hip

B. Repeoak x-roy hip after lweek

C. Hip Joint aspiration

D. &ive analgesic and ask her to review after | week

Answer : A. MR of hip.

Q. All of the Following can occur as complications of fracture
of neak of femur except ?

A Shortening

B. Non-union

C. mMal-union

D. Avascular necrosis

Answer : C. Mal-union.

Q. Treadment of choice for a. | week old fracture neck femur
of LS yrs age i 7

A Hemi-replacement arthroplasty

6. Closed reduction and, internal fixation by cannulated
cancellous serews

C. Chsed reduction and internal fixation by Austin more pins
D. Total hip replocement

Answer : A Hemi-replacement arthroplasty,

Q. Femoral neck fracture of 4 weeks duration in an young
odult should be best treated by which one of the following ?
A Total hip replacement

8. Prosthetic replocement of femoral head

C. Reduction of frocture ond "' '~ maere Buakion

O. upper femoral displacement osteotomy

Answer : D. Upper femoral displacement osteotomy

Q. A LS yeor old lady presents with a | week old Practure
neck femur, she is o. known case of Bilaterol osteoarthritis of
hip. What is the best treatment option for her ?

A. Hemi-replocement nrﬁu’oﬁnskﬂ

B. Closed reduction and internal fixation by cannulated
cancellous screws

Orthopaedics * v4.0 » Marrow 6.0 » 2022
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C. Closed reduction and internal fixation bnj Austin more pins
D Total h‘up re-phcemen{
Answer : D. Total h‘np replocement.

Q me murragj‘s. osteotomy is done For ?

A. malunited intertrochanteric fracture of femur

®. Nonunion franscervical neck, fracture of femur

C. Nonunion lateral condyle fracture of humerus

D molunited supracondylar fracture of humerus

Answer : B. Nonunion transcervical neck fracture of Fermur,

Malunited supracondylor $rocture
Malunion : Gunstock dﬂ%rmi'tﬂ.
modified french osteotomy is done.

Q. Al are true regoarding dislocation o hip except :

A. Posterior dislocation of hip (PDH) is commonest.

8. In PDH the limb is in flexion, adduction and medial
(internal rotation

C. Sciakic palsy ond vascular sign of Narath are noticed in
PDH.

. PDH is commonly managed 'o5 open reduction under GA

Answer : D. PDH is r:ommﬂnh:j managed bﬁ open reduction

under G

Q. Trendelenburg test or sign is positive due to injury of ?

A. Superior Blu*ceal nerve

B. Inferior guteal nerve

C. Obturator nerve

D. Tibial nerve

Answer : A. Superior gluteal nerve. it supplies gluteus medius
minimus which is the principal albductor of thigh

Q. A 30yr old man met with a. road traffic accident and
sustained femoral shaft Fracture. Two days loter he becomes
mildly contused, develops fever, restlessness, tachypnoea §
petechial rash. His chest x-Toy shows widespread snow storm
mottling throughout the lung, The most likely diagnosis is?

A. Chest contusion with haemothorax

®. Sepsis syndrome

eseds eApDy
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& PLL'IIT‘OTWH thromboembolism
D. Fot embolism
Answer : D, Fat embolism

Q. The classical examgple of muscular violence is 7
A Fracture of fbula

8. Fracture of patella

C. Fracture of clavicle

D. All of these

Answer : . Fracture of patella.

Treatment : Tension band wiring,

Q. Transverse fracture of the patella with displacement of
fragments is best treated by ?

A Closed reduction with cgl‘rnr:ler cast

. Open reduction with serew fixation of fragments

C. Closed reduction § internal fixation with Kirsehner wire
D. Open reduction § internal fixation with Kirschner wire by
tension band technique

Answer : D. Open reduction § internal fixoc..... -

wire by tension band technigue.

Q. what is the usuol Mechanism of injury of lateral condyle of
proxirmal tibia. ?

R Strain of volgus Knee

&. Stroin of varus knee

C. Stroin of Valgus Knee with axial loading

D. Rotational injury,

Answer @ C. Strain of valgus Knee with axial loading

mediol collaterol ligarment is torn due to valqus force.

Q. The most cormmonly ofected component of the lateral
colloterol ligarnent complex in an ankle sprain is ?

A. middle component

B. Anterior component

C. Posterior component

D. Deeper component
Answer : B, Anterior component.

Orthopaedics » v4.0 « Marrow 6.0 » 2022
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Q. True about eponymous fractures are all except ?

A. monteggia fracture is fracture of the proximal third ot
ulna. with radial head dislocation

o, Galeazzi fracture is fracture of the distal third of the
radius with dislocation of the distal radio ulnar joint

C. Colles Sracture is Sracture ak cortico-cancellous junction of
the distal end of radius with dorsal tilt

O. Potts fracture trimalleclar onkle fracture.

&. Bennets fracture is oblique intra. articular fracture of the

base of the Ist metacarpal.
Answer : 0. Potts Sracture trimalleolar ankle fracture.

Q. Wwhich of the following is a. folse staternent ?
A, Cotton's Fracture is trimalieclor

8. Pott’s frocture involve both mallecli

. Lisfranc's is tarsometatarsal diclocation

D. Jeferson's is Ca Fracture.

Answer : D. Jefferson's is €A fracture,

Q. Pilon fracture is ?

A. Bimalleslar

& trimalleclor

C. Distal Fermur introarticulor

0. Distol tibia intro. articular

Answer ' D. Distal tibia. indra. articulor

Q. The ottitude of the limb in Posterior

dislocation of the hip joint is ?

A. Rbduetion, Flexion and external rotation

&. Abduction, extension and Internal rotation

C. Adduction, extension and Internal rotation

0. Adduction, Flexion and Internal rotation

Answer : 0. Adduetion, Flexion ana internal rotaxon.

Q In the figure given below, the abnormality can be explained
by weakness of

A Side a gluteus Mmedius

8. Side 4 gluteus maximus

C. Side | guteus medius

D. Side | Slu’ceus moxXimus
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Answer ¢ C. Side | gluteus medius.
Side a or sound side is sinking. Hence side | ©
the positive pathological side with weakness
of Gluteus medius. Patient lurches towards
side I

Q. what is the likely diagnosis of the injury
Yo the left lower limb ?

A. Posterior dislocation of hip
8. Anterior dislocation of hip
C. Fracture shaft of femur
D. Frocture neck of Femur
Answer :

A. Posterior dislocation of hip.
Attitude of leq : Flexion, adduetion and internal rotation.

Q. A padient was brmght 1o the hospi’mj with cnrnp!udn’cs

of pain around the left hip joint %Iiawing a. road trafSic
occident. On examinadion, the afSected limb was Slexed,
adducted and medially rotated with obvious shortening, what
is the most likely diagnosis ?

A. Anterior dislocation of hip

&. Posterior dislocoation

C. Transcervical fracture

0. Intertrochanteric fracture

Answer : &. Posterior dislocation.

QA Eﬂﬂear-*cld boq:j was brw.sh’c to the eR %1\0Luin3 o. motor
vehicle collision cowpia;tnlr'ﬁ of pain over the hip. The x=roy is

given below. What is the next step of maﬂemaﬁ‘c?
A. Closed reduction and

’f‘ I
Answer : A. Closed reduction and
assessment of hip stabilitu,

assessment of hip stability
Shenton’s line is broken near n iext siae, snowing adduction

B. CT and 3D reconstruction
c Hiah weiah{ skeletal froction
ond internal rototion. Hence it is posterior dislocadion of hip.

D. Open reduction and Posterior
pillar of acetabulum reconstruction.

Aclive space
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Q. which of the position of hip is being tested in the picture
given below ¢

A. Internal rotation
&. external rotation ‘{j’ﬂ

¢ Abduction : 7‘ 13
D. Fexion o S
Answer : B. external rotation L
examiner after flexing the knee is turning <

the leg in meaning he's testing for external

rotation.

4

1_;, ' ,.

S

Internal rotaton Fvternal rovdabion

3 i®
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SPORTS INJURIES

Sports injuries are us:mllﬂ !m—ve]ocihj injuries.
Can be strain (tendor or sprain ligament).
mC injured tendon in the body —>
Supraspinatous 77 Tendo achilles.
e injury = Ankle sprain.
mC injured |15mn’c - fAnterior talofibular liBMWEn%.

Knee 00:01:26

L‘.gamen’cs around knee joint |

* medial collateral ligament /tibial collateral ligament
(S-’cm"l'inﬂ Srom medial mndg'le
of femur § attaching to
medial condye o tibioD,

mcL is adherent to medial
meniceus (more prone fo

ir}jw’gp.

* Lateral collateral

B Femur
ligament/foular acL— Ry

collateral \gmn-t AP \7\ |'| (coliateral)
( |

(starting from loeral martions ‘:‘{

epicondyle of femur § G | -

oftaching to head of \
Fibula

Rbulo).

- MEnIStus

]‘ :

Lateral meniscus is free.
it f
Tendon of popliteus o J } E
passes between loteral I : » :
3 \ [ Wl S
colloteral Inela:ren’c ond |_j i e | g

lateral meniscus. AL !“..-_,-l,|‘w-
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Both the menisci are attached to  Superior asPec; of right tibia
tibia. by coronary ligament,

Eyldwdar ¥

ACL- = oo on
* ACL otlaches to the lateral m (¢ L
cnnd@e. ! -
Attaches to anterior tibial bt . PCL
spine. F

* PCL atloches o the medial mndaie.
Attaches just behind articulor surface of tibio.
Cruciote I'»ants. eross eoch other.,

Colloteral ore ex’cmcapsﬂar structures.
Menisei are intracapsular § intrasynovial structures.
Crucintes are in’cmmPQLdo.r but extra. s.i.jnw;al.

Collaterals 00:08:42

* mMCL = mC hsomen’c injured
oaround knee.
" LELs

Functions :

* Coronal plane stabiliser.

* Prevent leg from going into
vorus ond volgus de?ormi’ca.

. Resists varus § valqus Yorce.

3. Resict adduction and abduction

Yorce.

Menisci 00:11:22

1 upe [ (:r)l\ﬂgt.‘.n.

Functions

* Rototional plane stabiliser.

* Shock absorbers.

* Semi lunar structures Keeping the Knee stable to
oaccomadote Femur on tibia.

Injured on rotational force of the Knee.
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Cruciate

Functions : Sastﬂm plcme stabilicer.

11 Sports In]urinﬁ' 1!1

AcL : (=)
Prevent anterior translation of tibia. 7 3,| -
Prevent huperextension of knee. .

PCL :

Prevent posterior translation of tibio.
Prevent hyperflexion of knee.

&roup Funetion Structure Injury force
Colloteral | Coronal plane medial colloteral  valgus Ferce
ligaments | stabiliser. ligament (Abduction)

W"“’S“‘ plane.  Lateral collateral  Varus Foree |
ligarment ~ (Adductiory
meniscus Rotational stabiliser.  medial meniscus  Rotational
Shock absorbers. || ateral meniseus  Torce/twisting
injury/ torsion
- | force .
Crurinte S.a.&ﬁ-tal plane | Anterior cruciate  Anterior |
ligaments | stabiliser, ligament tranclation/
Anterior/ posterior ht:jparex‘ren-
plane. sion of knee
Posterior
ligament translation/
| hﬂperﬁexmn
, of Kree

mechanism of njury :

Varus/ valgus : Coronal plane force.

']misﬁns : Rotational force.

Flexion/extension : Sagjittal plane

force.

Fdduiction

Y ver

iy

Feducton
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menisei
Cushions of Knee joint. & ) ‘ T
medial meniscus : More commonly injured. [ 4 .: o
MO : Rotational/torsion/twisting of knee, =
when knee is flexed. T
Clinical features :
. Deio.ﬂed eHusion of kKnee : Ml
€S to 20 ml of uid ¢ &Jige test.
" Pmmbg‘-cal locking of Kknee or
decrease of ronge of movements
®om).
* Verticol tear progress into buckle e ::ﬁ-:;{
handle tear (Mmc). i
.,
Cruciake 1i30.men-ts 2 Rastial tmor
RACL PCL I
| | Thicker § longier |
‘ Preverts anterior franslodion ot Prevents posterior translation of |
| tibia. tibio. (dashboard injury)
Prevents hyperextension of knee | Prevents \‘IBF-ET—%EK'LGN of Knee
Frocture of tibial emeninence in
irﬁa*cnndah! Frocture of ikio
D#ﬁicuﬂa going downstairs Diﬁicuﬂ\j geing upstairs
' mid substance tear Avulsion from bone (Femur)
s AL
g \ 2N
. \ ) . :
H - (, \ :
o ] arl Dt bl bp grter o bl
\ )1‘. T~ ’

Fall oty Semard biwal s Fet 0 prartar Reson
mol : RCL
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Face § head
oy
Cervical spne
'l'\j.trl.j
Steering whee)

Frpack
Pebic Trachure
Braced 1:35 frochure

Clinical stress test:
collaterals :

valgus (mcL)/abduction

£ varus (Lew)/adduction
stress test at 20° of Slexion.

mMenisel
me mu.rrmj’s test : Pain/click on ﬂ
per?ormhg the test. ‘ o

Hpmﬂ"s arlndina test : Podient is prone 2 By i »_ﬁ
with knee flexed to 90 degrees <

5 ground on lower meniscus E .

eliciting sumptoms. "
Thessaly test : Podient is made ‘o stand "

on the injured Knee slia'rrﬂjj , ’

Slexed, § twist it to provoke the R h

sr._,jmp’toms..

L

-

mwdad rofahon of reee
(cien eas d wn menecal gy

Active space
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Eﬁe‘s test : Joint line tenderness :

Best test.

Press the finger along the joint line

elliciting a. painful response from the

padient.

Cruciotes :

ACL :

.. Anterior drower test: |
Flex the knee ok 90
degrees, slide 5-b
rmmn arterior Blide.

Hamstring spasm @ Folse negadive.

4. Lachmoniis wesu: ries o aw-
degrees.

No hamstring spasm —> most sensitive/

best test.

3. Pivot test (specific).

4. Lelli’s test.

PCL :

A )
. Posterior drawer test (PCL) : Flex the \G >
knee ot 90 degrees, slide  S-bmm
POS":EI‘“I-U!‘. 'Eu;};ﬂ'reu's. Sog test

Collaterals
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a. Godirey's sag test : Both the hips § knees (bilaterally)
will be flexed to 90 degrees , i PCL is torn, tibia will sag
Pos’reriorlﬂ.

3. Reverse pivot shift test,

L)
NSt wm
nmel

'm\'ESHSfmm'- Ut CHOILE +O1 G uﬂamen*:

njuries : MR1.

* Colladerals : €dema. over ligament suggestive of tear.
NO orﬁwmscopg, as collaterals are extracapsualr
structures.

* Menisei : Sagjttol view.

Gold standard is m‘t’rm}smpfj,

* Cruciotes: Sagﬂrml view,

Gold standard is arthroseopy for introcapsulor

meniscal blood, SU.PFI-‘IIj
Red-red zone
Ped-wke 2ome

wihite—white zor

L
Active space
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Treatment 00:33:37

Collaterols :
Conservative brace (90%).
Surgery only for 10% cases.
menisei |
Red 2one/periferal part receives sunmhi Bram nnnis.ias
vessels (Vascular zone) > I¥ injured > Heals.
Repair m-eniﬁ.mrrhaphkj.
white 2one/centrol part receives nutrition from synovial fuid
(avascular zone) = ¥ injured —> Doesn't heal.
Repair * I‘ﬂeniﬁcec{'omﬂ.

Cruciofes : Need Reconstruction.

Grofts :

. Homstrings : Semitendinosus, Gracillis.
d. Patellor tendon

Arthroscope/portals 00:39:45

Knee

Portals =

.. Antero-medial for instrumentadion,
3. Antero-lateral for arthroscope.

nr’thr-:rscope i5 the standard ¢
4 men/ %O’f,copei
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ACL has & bundles :

I Antero medial (Am)
bundle : Stronger.
Provides relative
stability in flexion.

a. Postero lateral (PL)
bundle : Weaker.
more likely to be injured.

Provides relative S’mbﬂi%g in extension.

urhappy irad
RAntero-lateral rototor Y instabilitu

> lr_jw‘j {0 ACL + Arterolateral
ligaments of knee = Pivot shift e B
I
test.
Postero-loteral m’m’carﬂ mstabﬂ'rttq‘ Torn
: lripr&j to PCL + Posterolateral ey
ligaments (complex) of knee —> g H

Dial test, ‘*r )
|‘—'} mdaal rototon

L (@)
'rl.uiei:ina i:j_‘,urlj 0 knee mechanism : s
* Fixed leq on the ground.
) 3 eyl
* Fexed Knee. :
* Internal rotation of femur. Tuwisting injury

0 Fn@E mecnanism

. T‘ab'ﬂ.—ualgw_.f' obduction.

Jn‘napp-j trind/0 Dﬁnﬂghlm triod/

terrible triad/Painful triad due to

ﬁuls.#ins injury ¢

* medial meniseus (MC injured
rmenisey).

* Anterior eruciate ligament (me injured cruciote hgamen'c).
* mMedial collateral ligament (MC injured ligament,

s%m frocture :
Copsular ovulsion in proximal loteral aspect of tibia (ACL).

Active space

Insall-Salvati index :
This con be measured on a lateral Knee X=ray, the knee is
30 degrees flexed,
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A+ Podellar tendon length (TL) 1 incali—salvati index of knee
Length from the lower pole of the |
patella to its insertion on the tibio.
® : Patellar length (PL) : Greatest
pole - to - pole length.

Insall - Salvati ratio = A/& (or TL/
PL).

The Insall-Salvati ratio (TL/PL) is
normal between 08 - 1.3,

Patella. bajo. = < 08 (perhaps < 0,14)

Potelia. alta. = > 13 (perhaps > 1S) ¢ Recurrent potellar

dislacation.

8 —> Bajo. —> Below.

A —= Alta. = Above.

Clinical scenarios

Q. Positive pivot shitt test in knee is because of injury to
A. Posterior cruciate Igarnerrk.

@. Anterior Cruciote ligament. (rnost 51:@04'%0;)

C. medial collateral Iigament

D. Posterior elbow ﬂﬂmﬂt
Lachman's test : most sensitive for ACL.

Q. Whot would be the most reliable § safest test for an
ocutely injured ACL in o.knee ok a a1 year old okhlete?
A. Anterior drower test

B. Posterior drawer test.

C. Lochman test.

D. Steinmann test.

Q. Posterior cruciate ligament : True statement is

A. Attached to the loteral femoral condyfe.

B. Intro. 5’.5mvinl.

C. Prevents posterior dislocation of tibia.

D. Relaxed in full flexion § inserted on medial side of medial
¥emorol condyle.

explanotion :

' " the medial femoral condyle.

Intracapsular, exﬁa—55Wiw.
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Tout in full flexion § inserted on lateral side of medial femoral
cmd}jle.

Q. A 34 Years old college student while p1a5m5 hochea injured
his right knee. This patient presents after 3 months with
instability of knee joint in full extension without instability ot
0 degree of flexion. The structure most commonly damaged
A Posterolateral part of anterior ¢ruciate ligament.

& Anteromedial part of anterior cruciate ligament.

C. Posterior cruciote Iiﬂn.ment

D. Anterior hom of medial meniscus.

explanation : Anterior drawer test is negodive but lachmann’s
test is positive.

Q. A twisting injury of knee in flexed position would result in
njury to all except £

A meniscal tear.

&. Copsular tear.

C. Anterior cruciate ligament.

©. Fibular colloterol liﬂmm

Q Injury from loderal side of knee causes damage
A mCL.

B LCL,

C. RACL.

D fF

Eprraﬁcm : Loderol blow = Ua!gus.

Q. Structurol integrity of collateral ligaments are tested by:
A Varus/ volgus stress test in full flexion.

&. vosus/ volgus stress test in full extension,

C. vorus/ valgus stress test in 20 degree of flexion.

D. Varus/ valgus stress test in 90 degree of flexion.

Q. A podient met with road traffic accident with subsequent
injury to the left knee. Dinl test was positive. what could be
the cause

A medial collateral ligament njury.

8. medial Meniscol injury,

C. Lateral meniscus tear.

Orthopaedics * v4.0 » Marrow 6.0 » 2022
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D. Posterolateral corner injury.

Q. wWhich of the ?ol‘lmuirg statements obout menisei is not

true :

A. Lateral meniscus covers more tibial articular surface than
medial.

B. medial meniseus is more commonly injured than lateral.

C. Menisci are predﬂminm\’tla made up of Type | collagen.

0. Medial meniseus is more mobile than lateral.

Q. mcmurroqj‘s test is positive in injury ot :

A. Anterior cruciote '.‘-.Same:wt

®. Posterior eruciate ligament.

C. mMedical meniscus injury.

D. Popliteal bursitis.

Explanation : Joint line tenderness > Gest test for medial

meniscol injury,

Q. Which is the investigation of choice for a. sport injury of the

knee?

R. u&msnmsmphﬂ.

B. Plain rmi‘soSm.th.

C. Prr’c’nrugm.phlj

D. nrﬂwasmpﬂ.

Q. True regarding ligamentous injury of ankle is all except ?
A. Ankle joint is the commonest site for hga.mentws n:u]m‘H
B. Inversion of plantar flexed foot is the commonest mode.
C. Anterior toloWbular ligament is most commonly involved in
ankle sprain.

0. Posterior taloWbulor ligament is most commonly involved in
onkle sprain.

Q. All are true about PCL except?

A, 1t is extra. synovial.

&. Primary rotational stabilizer of knee.

C. Originate from anterolateral aspect of medial condyle of
Femur in intereondﬂhr region.

0. Primary restraint to posterior movement of tibia.

Orthopaedics * v4.0 = Marrow 6.0 » 2022
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Q. Insall—Salvadi index is used Yor

A. Olecranon.

&. Potello.

C. Talus.

D. Scaphoid,

Q. In a case of a meniscal tear posted For repair, which of the
following zones of meniscus shows best healing potential ?
A. Grey 2one.

8. wWhite z2one.

C. Red zore.

D. white + Red zone.

Active space
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REGIONAL CONDITIONS

Cumulative injuries disorder 00:00:38

Repetitive minor frauma. over time manitests as major
condition
For pain.
None of the conditions are same but always present with
Po.in.
Pain emagemied in one particular cmti\r'dy.
example
In Tennis elbow, extension of elbow leads to pain over
lateral epicmda?e.
In Golfer’s elbow, flexion of elbow leads to pain over
medial ep%condﬁla
Treatment is similar § includes :
Rest, immobilization, NSRIDS, phxjsioihempﬂ, steroid injection
or surgical intervention.

Frozen shoulder 00:02:26

AKA Adhesive capsulitis,

Usually seen in diabetic with poor alﬁwmic controls.
Capsulitis occurs = unknown cause but could be due to poor
glycemic controls.

No bore involvement.

In%mma&nr_tj process causes Rbroblastic proliteration of joint

capsule.
|
Leading to thickening, fbrosis, and adherence of the capsule
to itself and humerus .
)
Leads to Pain and restriction of all movements of the
shoulder (global stiffness) : Active § Passive.

Restriction of movemenrt present due to adhesion.
usuo.ﬂg_, selt \im'rtina.
20 % s biloterol.
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Associoted Conditions *

* DM (szpe 15 3.

. Thﬂm'sd disorders: Hﬂpoihﬁrmdism or Hijper&hﬂrckiiswx

' Haperlii}ldEmim

* Cardiac p‘oblenna

. HEmip'Iegu( prolonaed immobilizadion).

. Fnllmmng Trauma. or surgery 1o tne shoulder.

* \diopathic.
5’:&365 :

* Pan (freezing stage) :
Inerease in pain hlig'rr% Pain.

* stiffness (frozen stage)
Restriction of movement occurs,
Pain decreases, but stifiness increases.

* Resolution (thawing stage) :
movement regained (disease self limiting.
Pain § stiffness decreases.

A

Diagnosis *
rl"la.jn'li.j clinical.
Suspect in diabetic.
No W o 4rauma.
Restrictiction of movements :

alobel = All movernents.

earliest movement restricted is rotation :

external 7 internal,

Fetive § passive movement aflected,

unilateral but later bilateral involvement,

Aclive space

X-rays : Normal (Mo bone involvement).
uS& §MRI : Detects capsulitis,

Orthopaedics = v4.0 « Marrow 6.0 = 2022
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Management : Self resolving in few weeks to months.
Supportive : NSAIDS (For pair.
Physiotherapy : For maintaining movement.
Steroid injections :
Non-dialbetics §
Diabetics with good 3l5c9mic control.
use with caution in diabetics as it miaht paaravate the
Sll:j-:.Emic level.
Specific treatments i# non- responsive.
Manipulation under anesthesia. (Adhesiolysis).
Arthroscopic capsular release
Capsule is flled with fluid, leading to lysis of adhesion
(hl.jd.m'themp@.
Open capsulas release.

Rotator cuff injuries 00:10:09

i includes ¢
Rototor cuf tear.
Impingement s.l:jndmm.

Actions

magor
muscles

s,upmstm

1n$ms.pmm

Teres minor

Sbesca.fdeis

Teres minor

Subscapularis

Posterior

Nerve Suppii.j

suprouacapuhr

nerve
Supmscapuhr
nerve

thilim*g nerve
Upper j Lower

suhs.capular nerve

Supraspinatus I/( "

Infraspinatus —3

(in shoulder)
Initiotors of
abduction

external rotokion

“external rotation

Internal rotation.

RArterior

Orthopaedics ¢ v4.0 » Marrow 6.0 * 2022
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Pectoralis
major

.i—L__ =

Latissimus dorsi (near its origin)
Triceps brachii: '°“5 head
Triceps brochi lateral head

o Coracoud Shernaclavicular
Rermerwon |
\ Roromesn
Subacronmal Ferormioclaicular i
bursa — Jont \\\ |I Ih-l.'l".'-ﬂ.
Suprospiralushurso, Clavide '| / |
terdon e - - | ;I Sup'm‘w‘-p-'l!blu.s
ehercrumeral © /| R e |
P ,///'.; ! !
PN A
r: / \ I

weater /| // [/ inbraspndtus
il.n‘*_mdef;f )'( / / | bendon
(LT I,rlll /I lﬁ
bilbercle ;.-' |II .
Bicpdal tendon | / | [
cheath / | / Teres

i/ Subscapulars e
6eqal tendon / | i -l tendon

)
Bcpdol tendon  yendon

llong head)
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Vokater ederal

fagratgratul

Coraced procesy

Sulscopular s

Impingement syndrome 00:12:27

Clavicle

BeTOMioN——————_ .
Subogcromial = Impingement

e ——
=)
.'I.I. — I. -

lmp‘mgemen’c ot
the rototor cuft

In predisposed podients :
Repetitive abductions.
Anadomical abnormality of acromion
On abduction of shoulder

l

Inflammadion of structures
Pain is becouse of impingement of the rotator cufs muscle
Supra. Spinatus between the acromion process and head of
humerus.
Structures under acromion

g Su.p(ospnmhu& tendon — most important structure geﬂing
E u'rptrﬁed
Sub acromial bursa.
Pm’noloaﬂ :

Starts with sub acromial bursitis.
Inflammation leads to supraspinatus tendinitis,

Orthopaedics » v4.0 » Marrow 6.0 « 2022




Couses:
* Supro. spinatus tendonitis.
* Colcification of Supra spinatus.
* Sub acromiol bursitis.
* Abnormally shaped acromion.

mid abduetion pain :
0-15° : Supraspinatus tendon.
15-90° : Dettoid.
700° : Serrodus anterior + Trapezius.

Pl are test

—

1ag* -
-
" Ahm:fmwﬂ paury

Kubacr-:mul pain A
bo® N {

K pan

Shouldar pain during L0-1307 of alsduchion rdicakes o positve
test

ArA Painful are SEjndmme :
On impingement maximal pain between 0-120° due
to maximal compression in subacromial space (to
suprospinodus tendon).

Di-a.smsis. :

Clinically with provocative test.

Neer's mpingement test :
Shoulder abducted <o that head of aeromion impinges.
Possive elevotion of the internally rotated arm in the
sagjttal plane (shoulder Forward Slexior,

Heeping ¥he <eanula stable, the affected
arm is raised Yully.

In passive Ylexion, abduction, and internal
rotation.

Orthopaedics » v4.0 « Marrow 6.0 » 2022
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Hawkins impingement test :
Flex elbow and press on wrist eousing obduction
with the elbow flexed 1o 90 degrees, the shoulder possively
flexed to 90 degrees and internally rototed,

The affected arm is elevated 20 degrees
in the scapular plane.

with the elbow in 90 degrees fexion.

The upper arm i then

stabilized and rotated internally,

Treatment :
Conservative :
Avoid painful and overhead activities.
Phﬂs.inﬂwerapa :
S{re-tchinﬂ and range o} motion exercises,
Strengthening exercises.
medicotions : NSRIDS,
Intervention :
Steroid injection into the subacromial spoce : Minimizes
inflarnmadion
Arthroscopie subacromial decompression : Shave ot part of
ocromion increasing the space.

Rotator cuff tear & RCT arthropathy 00:26:28

Rotator cufS (RC) tear, when unintervened, leads o rotator
cuft tear (RCT) arthropathy,

mMost common cause
v'oung : Troumo.
Elderly (rmore common) ¢ Degeneration.

mC injured tendon :
Supraspinatus (W) 7 Tendo Achilles
L.

Foraoﬂen tendon of rotator cuds ¢ sl,n.bscap.dn.ris.
Reason ! It inserts to the lesser ’cuberosi&a § the other 3 RC
muscles insert o the srea’cer Mberosi-lg.

8RS BALY
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Clinical Yeatures :
Shoulder pain.
Restriction of shoulder movement,
Increased pain on movement against resistance,

Provocative tests :
; nﬂmﬂgm
major | inperforming
muscles | Hene SRRy | actions(in Test
| 2 ShOLlld.Ef)

;Lpraspmm; - M [ Initiotors of &ee.r cm;fﬁm can/
nerve abduction empty can sign/

i _ Jobe's Test |
Infraspinatus | Suprascapular | external Horn Blower’s Test
1 nende rotakion
Teres rinor nxmnr5 nerve | external Horn Blower's Test
rotation
subsg-- ' vt } i Internal Lift of, eelly
Subscapular | rotation. press, Bear hug,
For s.upm_sPimms !
geer can/. emP{:Lj con test:
The puhent 15 osked to resict the
downward Yorce ':-5 the examiner

whien the arms are in the position
of 90° abduction, 30° Sexion, and
complete internal rotation.

Pretend like emptuing o. can § abduct against resistance pain
licited sugaests supraspinatus tendon afSected,

Jobe's tect : phduct against resistance with thumb Puh‘rl'ina
downards,

Arms elevated in the scapular
S :

B _‘_'__—\_;i plane, elbows extended with the

thumb pointing downwards, while
the examiner applies downward

pressure.
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For g.xbscapuhﬁs : Internal rotation aﬂadnat resistance.
Litt off test a =Y
Patient asked to keep dorsum OGN )
of hand on lower back § then Iift it fIL'{i i "i]

(further internal rotatior).
Belly press : Pressing onto belly (sel®. ‘
§

Beor “*B : Bear l-u.kagmg o. person (e -:-15 e

couses internal rotation of the °

shoulder. Q

For Infrosninatis § Teres minac ¢ TR
Hornblower's test : Potient pretends to blow i |
horn, pain elicited on doing so. | Q
Treatment : & EU_.
Avoid painful § overhead activities. 0.
Pnasimthempﬂ.

nNSAIDS.

Steroid injection : Not advised as it can cause tendon rupture.
Arthroscopic repair it repairable.
Shoulder joint :

Stabilized by muscles like Deltoid § long head of biceps.

No bone stabilization. Hence, less stable § very mobile joint.

o Full thaorreess rotator oubd bear whth subtequent Surgeal repar

erlargemend

L.
Fuib ¥raowness tear

o l,u.liuw'."u‘hlul
Aarradenn

arandle 1 e e boan
wnkabor cubh

Fribr s v oF T Ak

—

i B Caisctel ru!l!lﬁiﬁllﬁwﬂ'lhfﬂl

eoudE eAoy

@ Tha berekon i b erined arsl
v il A il Tl
P s YT W QU Ay ..uu.j
& per formed Remourg a
wrall pece of bore from the

AETOMON
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Rotator cuff tear arthropathy 00:38:20

Cauce:
Neglected rotator cuft teor.
¢ irrepairable
|

Young patient  Elderly patient

\ L.
Tendon fransfer  Reverse shoulder
(Lakissinus dorsy Arthroplasty

Shoulder
Prn;&wesis

Head of
f&ﬁemd Humerus e \“i

'.*ﬁ “h"

m .I'r ?‘*’
| J
|

A

S.cnpula
ervems."
Humerus
Shoulder Total Shoulder
Eephcemeni:

Normal shoulder in Mthroscopg :

Boll : Side of head of humerus §
Socket : Side of glenoid.

Keverse shoulder ar“chmmpﬁ :

Boll : Side of glenocid.

socket : Side of head of humerus.
Done to increase the length of deltoid.

This provides more power to the deltoid to compensate for
the rotator cufs instability,

Shoulder ins.’mbili’cﬁ eflects

PoPe:je sign :

A pronounced bulging muscle in the distal aspect of the biceps
region of the arm.

Clinically apparent, with a. complete long head of biceps
region of the arm.

Active space
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tendon tear cowsing dictal mismﬁun of the 'Iong head of
b'-.ceps. muscle.
Long head of biceps tendon takes more weight.
!
mnugefd.egemm'ces long head of biceps tendon

Ilui;{-ure.
|

Muscle will erumble § bulge.

Injection of local anaesthetic agent :

‘ Impingement syndrome ‘ Rotator culS tear §
adhesive capsulitis

.[ Poin decreases 4 range of ‘ o eflect.

| motion increoses.

Impingement test :

Inject 10 mL of | % lidocaine solution into subacromial space.
Repeat testing For an impingemers

Elimination or significant reduction of pain constitutes a.
positive m'upinaemen’c test.

Investigation of choice : MRI (as tendon involved).
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Tennis elbow/ Lateral epicondylitis 00:45:03

Lateral epicnr\dﬂie + Wwrist extensors.
medial epicondye : Wrist fexors.

Tennis elbow : Cumulative trauma
disorder.

due 1o frequent/chronic wrist
extension

Inflammation at the origin of wrist extensors causes pain at
lateral epmnd}jﬁe.

Seen in tennis players and people having wrist extension
action in their work like carpenters, bike riders.

Tennis Elbow

Bxckendor coarnp
radials brevis

Echersor
dgi!u‘um
eodberal

E{.mrdu_.}'&xs

Extersor carp
Ealertor canp udart

radals hﬂﬂu.‘.

Golfer elbow/Medial epicondylitis 00:47:33

Ak, Swimener’s elbou,

Pain ot mediol epicondule due to repetitive injury (cumulative
traumo. disorder) to the wrict Slexors.

Tennis elbow more common thon golfers elbow,

I.:“JLJLJE .-:I HYATT ki

Active space
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n
L,

aplfer's elbow

mediol epiconduitis

Flexor carpi radialis e P
Palmaris lonqus -~ ‘ e

Flexor carpi ulnaris A

Tennis elbow Swimmers elbow
Common extensor orain Common Slexer origin.
extensor carpi Radialis Brevis Flexor carpi Radialis
| (culprit muscle) (culprit muscle)
| Cozen's test, Maudsley’s Test Reverse Cozen's test.
Lateral epicondylitis | medial epicondylitis, ]
Cozen's test :

Extension of wrist agoinst resistance —> extensors contract =
Pain emggerocted ok loteral ePinondﬂiFﬁs.
For d‘mﬂrﬂsﬁ of Tennis elbow

Examiner

B 4@\
N

Patient

Slabilise

Reverse Cozen's test :

Flexion of wrist against resistance > Flexsors contract —
Pain EXD.HE)]EI."&’[Ed at medial epicand_tjli’cis

For diagnosis of &olfer’s elbouw,

Orthopaedics * v4.0 » Marrow 6.0 » 2022
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Treatment :

* Aetivity modification.

* Counter force braces :
Applied distal to lateral epimndl.jle which acts as new
constriction band.
Prevents contraction of muscle reaching orgin
thereby relieving pain § providing time for healing,
extensor muscles attach and pull on the lateral
epimr'dﬂ\e, causing irritation and injury over time.
Counter force braces compress the extensor
museles, removing tension to prevent Fuilins on the
lateral epicondyle.

Laternd ep‘r:mdﬂbe ]
== S
Btensor museles = .
Teonis elbow brace
Courterforce brace

* NSAIDs.

- Pi‘gsh’thempﬂ.

* Steroids.

* Debridement.

- Drﬁwbbbﬁicﬂ.

* Newer modolities : Helpful especially in tennis elbow.
Blood : Rich in all types of cells hence increase
inflarmmaodion § healing,

Platelet Rich Plasma. : WAL removed, hence only increases
heo.!'ma.

Stem cells : Helps in regeneration § healing.

From adipose tissue, bone marrow, periosteum.

Active space

Orthopaedics » v4.0  Marrow 6.0 » 2022



206 Orthopaedics 12

Dequervain's disease 00:55:39

Stenosng ':enns!jraﬂhs of abductor pollieis Inrﬂus and
exetercor polles brevis at st Dorsal Compariment of wrist,

* Female 7 male
* Cause : Overuse, Bneumatoid Rribritis
* Test: Firkeisten's Test, ichotS Test

Cumulotive i::ujur}j disorder.
Stenosing tenosynovitis of Abductor Pollicis Longus § extensor
Pollicis Brevis tendons ot I* dorsal compartment of Lrist .

Extensor retnaculum

Extencor e:nrptukws

g ' Fnteror nterosseus artery

E Posterion nlenosseus nerve

Orthopaedics = v4.0 » Marrow 6.0 = 2022
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swoslen tendon shealfi D@ Guervains tendoniki
Finkelstein's Test : Patient’s thumb stretched ond brought
douon.
Extensor pollicis brevis
Abductor Follicis
ngps

Finkelstein's test

Eichot¥'s fest : Thumb is Kept in palm and fist closed in
neudrol position. Then deviate to winar, leads to severe pain

Ewhiercoe polics 'r-fe/ If

Abductor pblibﬁ longs

Active space
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gichot's test

o
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 Leave Pl

Treatment :
Rest .
Immobilisation.
P'nﬂsioﬁwempﬂ.
NSRIDS.

Splint.

Steroid 'er,ec’cir:}n : Mot advised os it can couse tendon mpmre,.

Dupuytren's contracture 01:01:11

\diopathic.
Not oo cumulative njury disorder.
Abnormal fibrosis (Collagen 2) of
polmar aponeurosis in the form of
nodule /cord § finger starts to
bend.

mMale > Female

Couses:
Idiopathic (Mc).
Diobetes mellitus.
Aleoholics.
Idiopathic : :
crev/ Tow/
Carpel tunnel syndrome.

mC. Qnger involved : Ring %ﬂgeﬁ

mC joint involved, : me%amrpophalarﬂemjamt.

Ec’mpic hjpes :
Sc disease.
Penis : Peamnie‘s disense.

B
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Conditions
Diabetic cheiroarthropathy 01:49:36
Pfa.l.jer s'lgn
Contractures in oll %nﬂers. present.
Thiciﬂemng of the skin.
uncontrolied diabetes.
en's contracture
\ 4 0/%ew fingers involved with
MR couse idiopathic aleohoD
Diabetic Cherﬂnr’t’rrﬁpndthg
(uncontrolied dinbetes)
Treotment ¢
Corservative,
To relieve contracture, collagenase used.
& Sianmmnt controcture = Abrormal fascia removed.
¥ mep contracture > 30° § PIP > IS° Fasciectomy done.
Zones of hand 01:05:28
For ease of understanding /Ror classification § to understand
shructures
. Insertions of FOR
I\ Insertions of FDS = No mans land of BunNEL (as
previously thought os area. is difticult to operate).
M. Lumibricals,
V. Carpal tunnel. i
o on W THRLAL N T E
2
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one |
one |l
2one |
W
Zone Vv
Pulie}j‘s. of hand :
Flexor tendons as ihe5 pass ’chrmﬁh 'mnd.pas::. HTOugh
FI.L"B‘IjS.
H.nlhebj‘s hold the tendon in place.
lepe.s : Annular.
Cruciote.
A, = DIP joint.
Fi* = Digkal phu!anx.
; D P\PJGin’c.
A > Proximal pnalanx(most erucial).
A = mcp - Trigoer %nger.
Trigger finger 01:07:30

Stenosing tenosynovitis of flexor tendon ot
Al pLﬂle._lj.

Al Pulley located on MCP Joint.

swelling of Slexor tendon.

Tendon has fo pass through sheath on
flexion § extension,

Flexors are 5’:1'005 hence moverment not
restricted,

Pestriction at the time off extension on %nqe:.

|

inflamed Al
more Yoree hek: B
pleg) g
I -
Finger open like tr qqer. P Iy
i }f,
af .

mC oflected tendon : FOP

Female 7 male

Nodule  Flexor tendon
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MC involved #inger : Ring finger
MC cause : Trauma, Rheumatoid arthritis, bm,
Gamekeeper's thumby/ skier's thumb

01:07:09

movements of thumb :
Flexion = extension.
Abduction = Adduction
Opposition.
Avulsion of Uinar Collateral ligament (UCL) of thumb at Ist
n‘hCPJoirﬁ.
rni51rr'.' be due to hﬁpemhducﬁm
Stener lesion : entrapment of adductor poliicis muscle
between UCL.

Prevents healing of UCL.

Treatment :

Thumb spico. cast : For 4-b weeks

Surgical repair : IF complete tear /Stener Lesion.

E:.mneheepa"s Hrumkb

Torn winar eollateral

1i5a.rr'-mt
Priakore
Buwl_e_r‘s th_uf_nb ) 01:10:25
Seenin boui‘ma nJleH bowlers,

Ring of thumb takes burden of ball due to
constant compression as it bears majority of
U.J'B'I.gh{‘.

Nerves on radiol § ulnor side Wit iy
inflarmmed,

ulnar digital nerve neuroma. of thumb due to
perineural Hbrosis.
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Prevention : Use of protective gear, stop bowling,
Treatment : Rest, NSAIDS, splint, steroid injection.

Mallet finger/ Baseball finger

Avulsion of extensor dial'rﬂrum COMMNIS.

Clinical features :

Flexion Deformity of DIP joint/

inah‘lli{-tj {0 extend.

mechanism of ir‘\jun‘.} * Hyper fexion

"}jUf};I, Avulsion n of extersor
Passive extension possible but S ﬂ"':f Joint
mabﬂ'&}j of active extension os P
tendon ruptured. AV
Inx ra5 : =

1% no avulsion/ only tendon rupture :

No es seen.

1§ avudsion present : Small b"“&j

?rogment on base of dictal

phoﬂnx on dorsal side

Treatment : Mallet splint / Stox

Splint.

In Rheumadoid arthritis, boot neck de%rmﬁﬁ, Swan neck
de%rm‘rtl.ﬁ * Multiple %rﬂers. offected,

Jersey finger 01:14:20
Avulsion of Flexor digitorum Profundus.

on volor side.

Clinical feature : o -,
extension DE‘Fofm'rt!j of i Frulslon ok _—

Fhesor tlﬂﬂmum =

Jjoint/inability to Flex profundus

mechonism 0? il'_:ljl.lf!.j : Flesor dlﬂl’mr:\\r'__
Huyper extension !n_jurﬁ superficaks

Possive flexion possible but

inobility of active flexion as

tendon continuity lost. Occurs in ring i’mger commoniy,
Treadment : Splint.
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Gap_gl_iu_r!c[st - 01:15:17

* mM/C cause of swelling in hand/uist,

* Unilocular eystic swelling arising from the
synovium with synoviol Suid.

* Out pouching from synovium or the tendon
sheath.

* Contains mucinous Shuid,

* Due to degeneration, trauma. ete.

* Can be seasonal.

* Painful/painiess.

* m/C: dorsal side > Ventral side.

Treatment Gangfion cyst

Conservative manage- :

ment.

No need for treatment.
Rspirate the contents of
the cyst, followed by
injection of steroids or
stlerosants.

Surgical exeision : In
coseot recurrence.

Compound palmar ganglion 01:17:00

misnormer : Neither compund nor
polmayr,

Chronic inflarmmadion of Slexor sheath
in forearm § hand.

Seen in potients of T8 § Rheumatoid Photograph of the patient's
orthritis. wrist demonstrates bilobed

Flexor retinoculum divides the swelling both proximal
(arger arrow) and distal

{ermaller arrow) to the

swelling into the shope of an

hour B!m_-:a
oximal wrist crease.
i does not und.ergn indlammation but IR
octs as o constriction band. -w
s
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Chnndmmalagi_a_?atellae 01:18:35
So?tenirg of articular cartilage of patelia,
Causes anterior inee pain (most common cause),
movie sign !
Severe pain on getting up from sitting position {E-SPECW'IH for
prolonged time).
Seen in athletes.
ﬂeﬁo!ogﬂ + Idiopathic
\ Pateha
0 N
L | firticular . |
surfares ,
| e
.' S
Kormal chondromalasia. patelia,
Baker's cyst 01:20:08

Boker’s Cyst / Popliteal Cyst / morrant Baker Cust.
We a pr essure/) pulsion diver ticulum of Synovium,
In posterior aspect,
Occurs ¢
From bursae.
From joint.
Swelling becomes prominent on Knee extension disappears on
fexion.
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Conditions et

Couses:
* Ostecarthritis.
* Rheumatoid arthritis.
* PWNS (Pigmented willo nodular -35rmﬁi$.1
* 76 (sometimes).

Diagm*sm - use

Treatment = ns.ph'ahnn pos&ible but due to high recurrence

EXCISion .

Bursitis 01:21:37
Bursae around rinee joint

T Suprapadellar bursa
. —— Quadriceps femoris
— Prepatellor bursa. (Housemaids knee)

—

- 4 T Catelin

L cubcutaneous and deep infrapatellar
bursoe (Uergﬂnm*s knee)

Bursa. = Rliows giding of bones § prevents friction when

tendon glides on bones.
__Conditon Pathology

Housermaid’s finee Pre Patellar bursitts
Cleroy man's Knee | Infra. Patellar bursitis

Students elbow | Oleeranon bursitis ]
 Hogjund Deformity Retro Coleaneal bursitis
eavers Botiom Ischial bursitis

Toilors Ankle i lateral aspect of Sth

| Mmetatarsal |

AClvE space
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meraﬂrmn‘s. Knee : Infra Pateliar
bursitis

Olecraron bursitis

Housemaid's knee : Pre-Patellar
bursitis

E&Gn5 erﬂaraemen'r

Seen when wears abnormal Foctwear like heetsr"punmkws -
Informenotion > Caleification —> Smelﬁnﬂ

Tador's Bunion : Bony S.lueliirﬁ in loderal aspect of Sth metatarsal

BaIeds BAnIy
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Conditions
Hallus varus & Hallus valgus 01:25:18
Hallux varus Hollux valgus with
medial Bunion
Hallux vadgus :
Lateral deviation of great ‘oe.
Overcrowding § overriding of fingers.
Treotment :
De%rmﬁl,j : Mo treatment needed but treated
For pain.
Conservative : Fillers between %nﬂers.
Surgery for pain relie? : Chevron or reller
ﬂS’OE‘,Oﬁ}MH.
Gout 8 _ 01:26:44
Another diferential diagmsls ot medial Bunion.
_ ﬁDLff | Hallus valgus
l Inflarmmadion present. InSlammoadion absent unless
| _ due to trauma.
|
| Associoted with Mot osgsocioted with
| redness, local rise of rodnocs Inenl rice of
temperature, warmth. temperodure, warmth.
lnxm{j—* 1n><muj->
Destruction of bone seen. De%rmihj of bone

_ g
Rspirated content Srom Ist E
mMTP shows monosodium urade z
crystals (neﬂaiiveiﬂ bh'ed'?ringen’c
crﬂs’mis),

Orthopaedics * v4.0 » Marrow 6.0 = 2022
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Clinical scenarios 01:27:45

Q. An elderly diabetic patient comes to you with gradual
painful limitation of shoulder movements, There

is no history of frauma. All are true of her possible
diagnosis except?

R. Periarthritis is most probable diagnosis

B. All movements are restricted

C. Internal rotation afSected last

D. Both active and passive movements are afSect.

Q. Most common muscle damaged in rotator cuft?
A. Eup‘napimtus;
B. ln?raspimh;s.

c. subscaqularis.

Teres minor.

Q.A 40ur old mMan was repairing his wooden shed on a
Sunday morning, &y afternoon, he felt that the hamener wos
becoming heavier and heavier. He felt pain in loteral side of
elbow and also Found that squeezing waker out of sponge
hurt his elbow. Which of the muscles are most likely involved?
A. Biceps brachii and supinator,

©. Flexor digitorum superficialis.

C. extensor carpi radiolis longus and brevis.

D. Triceps broehii and anconeus.

Q. Finkelstein's test is used for?
A, COH,

B. De Quervain's tenovaginitis.
C. Trigger %ﬁﬂer.

D. Tennis elbow,

Q. About De Quervain's disease. All are true except?
A. Involves ePB ond AbPL.

8. Positive Finkelstein test.

C. Steroid used to relieve pain.

D. Involves extensor pollicis iunﬂus,

Q. All are true about mp.ujtren‘s. contracture except ¢
A. Thickening fibrosis of palmar fascia.

B, Mueh more common in males.

C. Associated with aleohol consumption § diabetes.

D. Rarely bilaterally and mostly starts in index ‘?mger.

Orthopaedics « v4.0 » Marrow 6.0 = 2022
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Q. what is the mMost common cause of trigger finger?

A, Traumo,

B. Aleohol.

C. Srm'ﬁrng.

D. Drug abuse.

Q. All are true about trigger Rnger except ?

A Thickening of fbrous tendon sheath moinly Al pulley ot
mMCP joint.

&. Stenosing tenovagnitis of Slexor tendon of finger.

C. Foliows local trawmo.

D. Mainiy involves A, pulley of Qnﬁer.

Q. Housemaid's Knee is bursitis of which of the following 7
R. Prepatellar bursa.

&. Infrapateliar bursa.

C. Olecranon bursa.

D. Ischial bursa.

Q. Ischial bursitis is also Known as?
A Cier%nun’s Knee.

&. Housemaid's knee.

C. weaver's bottom.

0. Students elbouu.

Q. In nallux velgus surgery, the patients who are 1iht~3.15 10 be
most sotiched are?

A. Those with more padin.

B. Those with hammer toe.

C. Trwse with no pain.

D. Podients with Yyoung age.

Q. Counterforce broce is used in which of the following
condition ?

A Ternis elbouw,

©. Ankle sprain.

C. Ulnar claw hond

D. Foot drop.

Expl.umhﬂn :

Ulnar clow hand : Knuekle bender splint.

Foot drop : Foot drop splint/Ankle drop orthosis/Toe raising
sPlint

Common Peroneal Nerve ? Sciatic Nerve.

Active space
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NERVE INJURIES FUNDAMENTALS

Ultrastructure of the nerve 00:02:10

Cross-section of typical nerve :

gach axon surreunded by sheath called endoneurium.

Axons with their respective endoneurium are surrounded by
perineurium to form a. fascicle.

Fascicles together surrounded hﬁ a. sheath colled epineurium.,
when the nerve is injured, the distal limb undergoes wallerian
degeneration.

The proximal limb attempts to reaenero.’ce 'n5 sPrmHnS naked
nerve endings called neuroma.

Neuroma. in continuity :

I¥ ot least one sheath around the axon is intact it leads the
neuroma. towards the receptor,

Regeneration is at the rate on | mm/day,

Hence, neuroma. when covered with sheathes is a. neuroma. in
t:ontinm{*j,

This will cornpieteiﬂ reejene.ro:te.

oouds eAnoy
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End newroma ¢
I¥ all sheathes are injured, it forms an end neurema.
This will not reaemrcde.

Dendr de Bror termrrnal

Tinel’s sign 00:09:21
AN A\ an
Vi 1H LA -._’.-\ | 1'i. ".I III "|
I|I ! | '|I \ \ 1
| WAl [ x"]]'.
W
wmhl':_-l

™ ¥l Wla

since the normal nerve is sheathed, tapping on the surface
marking of the nerve will not stimulate .

Neurcrma. consists of free nerve endings, hence sensitive to
stirnulus.

Therefore, tapping on it will produce sensation distal to the
top, this is o positive Tinel's test,

Since o. neuroma. in mn{imi{lj is reSEnem{inﬂ the location
Therefore, Tinel's test is positive and progressive in a
NeLromnma. in canﬁn.dh:j.

' ¥ LR Y

&nd neuroma. doesn't regenerate, hence tinel's is positive as

non—progres.sive.

Orthopaedics * v4.0 « Marrow 6.0 » 2022
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The sensations are distal to the neuroma. due 4o law of
p’gjec.tmn.

which states that it we stimulate the sensory pathoy along
its course to the sensory cortex, the conscious sensation
produced is perceived to be from the location of r 5.

Motor march 00:15:00

ngresawe recovery of muscles From proximal to distal in a.
nerve irﬂurﬁ when there is o neuroma. in cmn’cim'rhj.

High Vs low nerve iqjur3=

Higherfpmximod the injury more the disability and
de%rml’cﬂ since more muscle groups are involved.

Lower/dictal the nerve injury, less the disability or
dE?armifﬂ.

Classification of nerve injuries 00:18:32

‘ Seddon sunderland

| Meuropraxia. ¢ |
\ Temporary Phﬂslolosimi, reversicle
| conduction block due to compression.
d
Slew eonduction under the
cornpres.sed. Eegmnt

| Recovery : Spontaneous and Full (-t
| weeks).

; Exarmples :

I Tourniquet palsy.

a Saiwdnlj night pr:ds.lj
(wrist drop due to radiol neve
compression at arm,

% Crutch paley (et drop due to
radiol nerve eompression at axilia),

Treatment ﬂ.phnl?. o Pfeuen’c

contracture of the muscles.
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13 Nerve Injuries’ g
Ft.lni::lar'ne.-n:talm'7

Axonometesss N Axon injury,
Only axons injured but nerve il Axon + endonewrium
continuity intact. njury.
' l IV. Axon + endoneurium +
Meuroma, in mr':hmifg. perineurium injury,
 Positive and progressive
' Tiel 0 nrﬂfda.ﬁ)
Recovery * <100%. |

motor march present.

- example : Fracture, dislocations.
Meurotmesis v
Axons and, all sheaths injured.

|
end neuroma. is formed.
Tinel positive , but non progressive.
No recovery,
Examples : Lacerafion, cut
ond incised wound,
Treatment : Repair + graft.

cunderland W
Buanotratis

Sunderiand v
i o Beponatmeds

Cazamed

Ll — e o
macknnan and
Gelon

Management of nerve injury 00:26:22

Clinical test :

Tinel's est :

Helps only in assessment of nerve recovery.
*hoice : Nerve conduction study,

Active space

L
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Nerve
conduction bes.’c test l
Nerve el vem&_‘-'}
[ conduction o
_ Show earliest |
|5hAd5 | electro | changes of
m‘_‘]oﬂr“?hj | recovery |
Clinical test : Tinel's test helps in assessment of recovery,
Treotment/intervention :

Most injuries are neuroproxio.
Therefore monagement is conservative.
LEU-ELHH o splint is used.

For example :

* LWrist drop * Cockup s.phnl-
* Claw hand : Bnuckle bender splint.

For injuries more than a. neuropraxio, management varies
From expectant o exploration.

. 4

I &Fylni |Gb~rms rerve Ly ]

] Injur d wihle numi:hh’i won/
| Observe reduction

™
",
S

N\

|
l Merve conduction studv_j I

l
L J

;:P.GMH_| immcwenjl

\ﬂ[ Expi«nho&'n;ﬁ repaur _|
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13 Fundammtalam"
exploradion i done if there is :
* Open fracture.
* Obvious nerve injury like sharp injuries, incised wound.
* Nerve inJ'urE' while manipulation, since # is ia.tmgemc.

Types of repair 00:31:58

* Primary repair (<G hrs) : u:aubdlﬂ done in cleon cut
injuries.

* Delayed primary repair (1-18 days) It the eut is not
clean

* Secondary repair 8 da.5) : Done when other issues
are present that have to be managed first.,

Nerve repair can be done in the Following ways :
. &nd to &nd repair (preferred).
a. &nd to side repair.
3. Nerve graft ¢ IF cut ends cannot be approximated,

Nerves used for am%r‘g :
. Sural nerve.
a. Sophenous nerve.

Prognosss
Better prognosis seen in (mnemonic : NERVE is growing).
* Neuroproxio.
g Earlg repour.
* Radiol nerve injuries.
: \.rascmm@ intoct.
* &nd %o end repair (no grafD.
* &rowing chidren.

Kodiol nerve has the best prognosis oF recovery, because
s mostly a pure motor nerve.

mixed nerves produce axonal confusion, for example
auataiorﬂ tears.

Sciatic and ulnar nerves have poor prognosis of recovery,
since they are mixed nerves.

Active space
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NERVE INJURIES : PART 1

Injury hnENEn%ctsbnthﬂesmsorﬂandm’rer
component. I¥, the motor component is lost or weakened the
anatagonistic group of muscles will overpower the action of
the rmuscle thok is poralysed wich couses the -:le%mwi'cg,

Axillary nerve 00:01:36

Root value : €S — Chb (€S 7 Clo).

MOtor SupplY *
. Dekoid muscle :
Abduction of shoulder (I5-90°).

4. Teres minor : External rotation.

S-Eﬁﬁﬂrﬂ : .
Regimental badge area. : Upper and 4' P
loteral park of arm.
Shoulder abduction :

* Supraspinatus : 0 4o IS,

* Deltoid : IS 10 90.

* Serrodus Anterior § trapezius : Overhead abduction.

Qeaimen*ml bo.dge orea.

Cutanecus innervation of the Upper Limb

Supraclovicular nerve - C3, CA
upper lateral cutaneous nerve of arm - €S, Ch

l—— — Intercostobrachial nerve - Ta
—medial cutaneous nerve of arm - CE, T1

o Lower lateral cutanecus nerve of arm - CS, Ch
Lateral cutaneous nerve of Torearm - CS, Ce
medial cutanecus nerve of forearm - €8, T
Superfieial branch of radiol nerve - C7, C8

- — Ulnar nerve - C8, T
~— median nerve - Cl, C1, CB

Anterior as.pe::‘t



| o
Nerva Injuri :
14 Lans e

Cutaneous innervation of the upper Limb

Supraclovicular nerve = C3, CA

upperhtu-nlm&mmwdhm-ca% r—
Posterior cutaneous nerve of arm - €5, Clo, 7, C8 0
Intercostobrachial nerve = Ta —— ;
medial cutanesus nerve of forearm -C8, T
Posterior cutaneous nerve of forearm - €5, Ch, CT, CB
Lateral cutaneous nerve of forearm - C5, Clo

medial cutanecus nerve of arm - C8, T

Superficial branch of radial nerve - €7, C8
ulnar nerve - C8 T1

medan nerve - Cl, £, C8

De#ormﬁg :
* Adducted
" Inta:"rui\}j rototed.
* Loss of sensation ot the proximal shoulder (Regimental
badge sign.
. Mol
I, Shoulder dislocation (MC).
a. Proximal humerus frocture.
2. la.h‘oaenic.
Splint : Abduction splint.

In o. case of o shoulder dislocation with an axillary nerve
injury, the aktitude of the limb will be, abduction and external
rotation. In such coses, fo assess axillary nerve involvement,
we need to look for paresthesia. over the regimental badge
areo. I¥ the shoulder is reduced and the axillary nerve injury
still persists, the oftitude of the limb will be, adduction and

internal rotation.

Hence, it there is a dislocotion associated with a. nerve injury, é
the attitude of the dislocation will manifest and once the ﬁ
dislocation is reduced, the attitude of the nerve injury wil

monitest.
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Musulocutaneous nerve 00:07:15

Innervation :
motor
* Coraco Brachialis.
* Biceps Brachi
. Supination of forearm.
a. Fexion of elbow.
* Brachialis.
Flexion ot elbouw.
Sensory : Lateral aspect of forearm.
Deformity : elbow extension and forearm pronation.
Patient will have paraesthesia/tingling/numbness/lack of
sensation in the lateral aspect of forearm
Cutaneous innervadion of the Upper Limb

Supraclavicular nerve - C3, CA

upper lateral cutaneous nerve of arm - CS, Clo
Posterior cutaneous nerve of arm - C5, Ch, £, C8
Intercostobrachiol nerve - T4

medial cutanecus nerve of forearm - C8, T
Pesterior cwtonecus nerve of Forearm - €5, b, C7, C8 ——,'!— _:‘i;-
Lateral cutaneous nerve of Sorearm - CS, Cb K
medial cutanecus nerve of arm - C§, T

Superficial branch of radial nerve - £7, C8 F
unar nerve - C8, T “'

median nerve - Cl, C7, C8 5:. :

Posterior nspen’c

Median nerve 00:12:34

Laborer’s nerve (supplies the forearm muscles which is
importont for laborer).
Sen's.()r5 5u.pp15 ;
* Lateral 3 and half fingers in the palmar aspect  tips of
loderal 3 and half fingers in dorsal aspect.
* At the Slexor retinoculum :
. Deep branch supply the thenar muscles § the
finger sensations.
3. Superficial branch supply the sensations over
the thenar eminence.

Orthopaedics * v4.0 * Marrow 6.0 = 2022
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Autonomous zone ! !ndependent Z0Ne supFﬂled bﬂ o, E.inBIe

e = Laterc
’ 31/a : Palmor
median nerve : TP of index ﬂnaer. only ’?-.ps. e

padial nerve : Dorsum of the first

uinar nerve : Tip of the little finger. ﬁt' nf
i

web space. A

1

motor SU.PP[Ij '
Forearm ¢
* Flexor carpi radialis, pronator teris, palmaris longus,
lateral half of flexor digitorum profundus, Slexor
dinitorun.suserfcialis, Slexor pollicis longus, pronator
quadratus
» @)l anterior compartment o¥ forearm except :

Flexor corpi Uinaris and medial half of flexor digitorum

profundus.

Hand :

* Abductor pollicis brevis.

Flexor pollicis bremis.

* Opponens pollicis.

Lumbricols | § 4.

All thenar muscles except adductor pollicis,

Simplification :

* InArm: No Suppiﬂ

* In Yorearm:
All onterior compartment of forearm except,
Qexor corpi ulnaris and medial holf of flexor
digitorurn profundus.

* Inhand : All thenar muscles except adductor pollicis,

* Anterior interosseous nerve (AIND) ¢ Flexor pollicis

longus (action : Flexion of interphalangeal joint of

thumb) and loterol half of flexor digitorum profundus

(action : Slexion of DIP of index and middle %nger).

AIN is purely motor, can be injured without injury to median

nerve

Orthopaedics ¢ v4.0 » Marrow 6.0 = 2022
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median Nerve Injuries :
Bt Lorict :
* Loss of thenar muscle tone = wasting,
Thumb abduction
Thumb Slexion Lost

Thumb npposiﬁﬂn

Opponens Splint Ape hand dﬁ?onnr’cﬂ

*  Abductor pollicis brevis action lost (predsminm’c
abductor of thumb).

Pen test : Palm Facing upwards and touch a pen held
above it with the thumb, without moving the hand.

At glbow :
* Wrist lesion.
+
* Flexor pollicis longus.
* Flexor digitorum profundus. | Lost
* Flexor digttorum superficiolis.

* Index ﬂl.l"aef does not Slex on making a. fist.
Powcinﬂ index.
Benediction sign.

Oehaner cins.p 513:*-.
Pope .f,ign.

: I
e N
e |
P
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Kiloh Nevin Sign = Weak Ok 5'!51'1 P AN paisa

Alsd F‘DJS.EJ]
Test for median neve 1r3jur5 assessment :

. ST YO ODQUICTOr

o .' Pen Test
policis brevis N
o | Pointing index
median Nerve | e
“_ [TestPorFop§| ~ |Benediction
1m0 Lse |
Arerior \
i Yornerii juleah O 5‘5# | | Oschner clasp
ibees EH'H.o'n wevin Eign . | 5'1251‘1 ]
Ulnar nerve (C8-T1)/musician’s nerve 00:36:18

Sensory Supply : Medial one 1 holf %naers volar § dorsal
ospect.
At the Slexor retinoculum :
* Deep bronch supply the hypothenar muscles § intrinsic
muscles of the hand and sensation over the ?\nge.r's.
* Superiicial branch supply the sensations over the
h-jpok’nemr eminence,
* Autonomous 2one ¢ Independent zone supplied '(Jl.j a
5ir>3ie nerve.
!

ulnar nerve : Tip o¥ litile ﬁnaﬁr.
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Branch to
hgotherar m ),L< —
\ e bamate
arch oRT::n?:w"ﬁi:;;’: e e iy mﬁ
oeepures S T et ber v
P N Folrrar carpal
4 Y Youdak
i | e SO
brarch of ulrar rera
ulnar rerve—
medial | 1/a finger completely
N\
s:;\-+ )
N
motor supply
Forearm :
* Flexor carpi ulnaris.
* medial Y/, Slexor digtorum profundus.
Hand, ¢
¢ tor pollicis.
* Lumbricols 3,4 : Flexion of metacarpophalangeal joint §
extension of interphalangeals — CLALW HAND (Partial.
* Interossei
Palmayr : Abduction.
Dorsal ¢ Akduction.
. Hﬂpo{hemr muscles.
Simplification :
* Infrm: No Supphj.
§ * InYorearm : FCU § medial 'f’i{)? FOP
-; * Inhand:
¢ ALL Hﬂpcﬂ'nemr muscles.

Thenar : Adductor pollicis,
[ Iﬁlu-fll_ﬁ'a

GOy
\

Interossei (Palmar § dorsa.

a5 oA
=2 e 1}
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Action of Lumbricals :

Lk cals

- el

P P ety haianaeais

N A

Flexion n‘%eto.mrpop'r‘o.bnsen]_jmrﬁ.
Extension : 1n{erphalan5ealjoln%s.

Deformity :

MCP extension , PIP § DIP flexion in 4™ 15" fingers.
Partial clawing of hand ( resting de’ﬂarm‘rta) with wasting of

hﬁpo’c’nemr ruseles.

Sencation is lost in the medial one and halt ?mgers.
Splint : iruckle bender splint.

ulnor + median nerve involvernent :

Complete claw hand,

Complete claws hand

Interossei function :

Palmar interossei, action : Adduction
Card test positive i action is lost.
Dorsal interossei, action : Abduction
Fon the fingers : egowu o,

Cord Test :

This is for palmar interossei (adductors) of the fingers. In

Orthopaedics * v4.0 » Marrow 6.0 » 2022

Partial claw hand

rnuckle bender splint.
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this test, the examiner inserts a card between two extended
fingers and the patient is asked to hold it
as {BHIB as possible while the examiner
tries fo pull the card out. The power of

adductors can thus be judged. I

Since, middle finger is the axis of
hand, movement of it in ony direction is
considered as abduction of finger.

Adductor pumes yunetion : Adduct thumb.

800k test:
* Hold book between thumb and index ﬁnger.
* Flexion of thumb (due to lack adduction).

Froment sign

I¥ the ulnar nerve is injured, the adductor pollicis will be
paralyzed and the patient will hold the book by using the
Slexor pollicis longus (supplied by median nerve) in place of
the adductor.

This produces flexion ot the in{errphalangeaijomt of the
thumb.

Froment’s positive Adductor pollicis normal

Tests Yor ulnor nerve nssessment ¢

Tesk For : |
adductor Fﬁmﬁ Book test ‘ _lmeent sign
Faimiar |cm'c:l test
interossei
{ Tests Yor
[ interossel i Eﬂmu& test
. Dorsal
interpsse 'F "‘-m“"s of
' %naers

Orthopaedics » v4.0 » Marrow 6.0 « 2022
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Ulnar p&mdﬂx :
High ulnar nerve palsy : Less clawing/less deformity,
Ulnar nerve injury at wrist ¢ Flexor digitorum profundus
spared (sgnificant clawing).

v/s
Ulnar nerve injury ot elbow : Flexor digitorum profundus
paralyzed (ess clawing).

Radial nerve 00:51:10

o — Fxllary nerve
Racal nerve

—
Triveps brachy ————

f Brachioradialis
- —Extensor carp rodiale bnﬁus
5 R
Posteror eterassenus nenve — 5| engor carpi raclols breve

Extersor carph unars | —fbductor poliicis longus
i | —o——Extensor pollics brevis

Exchereor digii mini
amwgw—r

Betereor pollics longus | 11
Ewtereor ndes

Brcomeus

Posterior compartment of arm and forearm
Rodial nerve = COurse and disiribution

me injured nerve, but best prognosis
extensors of elbow, wrist § fingers.
Rodiol nerve supplies *

* Long head of triceps,

* Laterol, mediol heod of triceps, anconeus ot

spiral groove.

* xtensor carpi radialis longus (ECRL).
Posterior interosseous nerve : extends thumb and fingers.
Supplies : Superficial extensors.

* Extensor diai-ti minimi.

* extensor carpi ulnaris.

Active space

* extercor dig}torum COMMLINIS,
* extensor carpi radialis brevis (ECR®).
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Deep extensors :
* extensor indicis.
* extensor pollicie brevis.
* extensor pollicis lcﬁgus.,
* Abductor pollicis longus.

-ﬂ-l\-rl“ LESLE

Rodial nerve motor S-upp'|.5 !

Radial nerve supplies :

" Axilla.: Long head of riceps (Brst elbow extenser),

* Spiral @roove : Lateral, medial head of triceps,
anconeus,

* AMter perforating the intermuscular septum :
extensor carpi radiolis longus (ECRL) (Rirst wrist < %
extensor),

Posterior interossecus nerve :
* extensors of thumb g fingers.

Butonomous zone : 'Lndependerfc 2one supplied 'E:B o. 51n5le
nerve.

Ulnar nerve : Tip of little %nﬂer. ‘K\
median nerve : Tip of fore %nger.
Rodiol nerve : First dorsal web spaces. \ J% é?
Rodiol nerve palsy :
* very high radial nerve pods5 :
Loss of function of Triceps— Inability to extend the
elbow,
* High radial nerve pcﬂsg :
Thumb drop, %nger drop, sensory loss and wrist drop.
* Low radial nerve palsy :

Finger drop, thumb drop and sensory loss
* Posterior interosseous nerve /pin palsy : Finger drop

and thumb drop.
unakble to extend the “ erc nt metarn l'nr_"\urnhﬂln n\flj,e‘zﬂ
Joint.
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. iqu}j i prcx‘urml to eCRL —> wirist dmp
* Injury distal to ECRL —> No wrist drop.

very High radial nerve High radial ”E”El' polsy :
P‘“Eﬂ Iy ury at axilla, N .ir_sjun_.j around sprml groove
Low radial nerve palsy o oy ¢
Injury at around lateral r:dzi:gu.dkllwa -
condyle of humerus

mC cause of radial nerve injury = Holstein Lewis fracture.
Lower /3 humerus Sracture, radial nerve comes from the
posterior compartment o anterior compartment perforating
the loderal intermuscular septum.

Nerve gets tethered before £CRL

!
wrist drop, sensory loss, thumb drop, finger drop

|
— A
(.Lw, ||

—
| | \ |

Holstein Lewis frocture

Splint : Cock uo enlint
* Stotic coek-up s.plini,
. Dt_.}mmlc cock-up SPﬁn{'.

Active space
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14

modi’?&edJmea tendon transfer :

wrist drop (pc\mhjzed ECRL/ECRS) : Pronator teres used.
Finger drop (pomlijzed extensor digitorum communic) ¢ Flexor

carpi ulnaris used.

Thumb drop (Pn.mlgzed extensor poliicis bngus) : Flexor corpi

radialis used.
Nerve Test / SBn | muscle
ulnar Book test Adductor Pollicie
Froments sign Flexor pollicis substitutes |
i for adductor poliicis '
; Cord test iFa]rmr Irterossei
Egawa fesk | Dorsal Interossei
median | Ape thumb |T'l'H_3nM muscle Luoshna |
Pen test Abductor pollicis brevis
Hiloh Nevin sianf Flexor digitorum
Pincer arosp profundus + Flexor pollicis
longus (A
. Pr::inﬂng index/ Flexor d‘ug‘rturmn
Benediction superficialis + Lateral
Siam" Ochsrer’s ‘hod‘% ot Slexor cligrtm
| Clasp profundus '
Finger Sthumb | extensors (PN
Rodial dmp
wrist rop extensors of wrist eCRL
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NERVE INJURIES : PART 2

Brachial plexus 00:00:22

\ ».\ Lorg trarace nerve
| ‘Upper subteapular nerve
IR "‘fred'naJ pectoral nerve
I". ""I'I-.:m.:n. dorsal rerve
: . Lower subscapular nerve
. Radel nerve

" medinl eutaneous nerve of the arm

erachial plexus has roots, frunks, divisions and cords.

Pants i PS. Cl, CT,C8§ T

sometimes branches arise from C4 (preset brachial plexus) §
T4 (post set brachial plexus).

Trunks : Upper, middle and lower trunks.
Divisions : 3 anterior § 3 posterior.
Cords : Loterol, posterior § mediol cords.

Clinically significant branches :

* Long thoracic nerve : Arises from the roots CS, Cle §C7,
supplies the serratus anterior muscle.
Injury — winging ot scapula (ask patient o push
against the walD.
Pseudo winging : wWinging of scapula. due o ony other
cause other than serratus anterior weakness coused
by long thoracic nerve palsy,

Active space
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Example
* weakness of frapezius/rhomboids.
* Tumor,
* mMalunion.
* Osteochondroma.

Winging ot scapula.

Brachial plexus injuries :
Classified with respect to the claxicle.

Supra. clavicular : Brachial plexus injuries above the clavicle.
grb's palsy, most common type of brachial
plexus injury and has the best prognosis.

Infra. clavicular : Brachial plexus injuries below the clavicle

Klumpke's paralysis.
Combined type : Brachial plexus injuries ot both parts. Has

the worst p'oar'ﬁaia
Erb’s palsy 00:03:16
erb's point is the point Erb's Palsy
of confluence between
. ... § suprascapulor ==

nerve. Pdduction and medal <
Injury ot erb’s point leads rotaton at shoulder oot

" Musele a.k-rc-pnj ok the arm

g to loss of function Extension at efeow pot

é distal 4o it.

5 Pronaton at radoulnar ot

(Larker's bp deformby

Orthopaedics # v4.0 » Marrow 6.0 » 2022
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Functions and nerves affected due to injury at erb’s point :
* Suprascapular nerve : Supplies supraspinatus (abducts
the shoulder) and infraspinatus (externally rotates
the shoulder). Hence, when injured shoulder goes into
adduction and internal rotation.

* Axillary nerve : Supplies deltoid (abducts the shoulder)
and teres minor Eeﬁemahj rotates the shoulder).
Hence, when injured shoulder goes into adduction and
internal rotation.

* museulocutaneous nerve : Supplies biceps (Forearm
supination and flexion) and brachialis (flexion). Hence,
when injured elbow goes into the extension and the
forearm goes into pronation.

Combined manifestation : Shoulder is
adducted and nternally rototed, elbow

This deformity is called Pohcemn’s
ﬁpfml’cer"s. ’cipr’ porter’a tip de?orrn}iﬁ.

| N
hjju.rH oecurs when the head is mmE::lm.Lmj from the
shoulder S.{Teh‘:hlnﬂ the upper roots and 4runks.
umg seen at the time of birth and in road fraffic

actidents,

Active space

Treoted with aeroplane sphn’r.
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Rumpke s palsy:

Injury of the brachial plexus ot the

lower roots CB § T

. m—— )

mechanism of injury * Hyperabduction
(shoulder movement towards the head).
Seen during fall from height, birth injury,
Involves median and ulnar nerve and
presents with complete clow hand.

Involvernent of TI nerve (ips.lio&zeral sympathetic supply to the

Y

Hence patients with HlumFHe’s palsy present with complete
claw hand with Horner's syndrome (ptosis, myosis, anhidrosis §
loss of ciliospinal reflex ).

enje) ;

Treoted with aﬁropl&ne s.plint. &

Sciatic nerve injury 00:11:56

Peripheral component is common peroneol nerve.

Deep component is tibial nerve

Injury to sciatic nerve usually affects the superficial part of
the nerve. Hence, symptoms of common peroneal nerve palsy
predominates.

aoeds Aoy
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Pat-2

Conwran Rbular

{peroreol rerve _ __——T .
{phantom) Iy CPN
Commen Roular Qmml')__,' e Esbercar digtorum o
nerve (L4, 5, 9130 — _ sele (eut) 0
Head of Rbula X
i; Deep Reular (peroneal) rerve
Filbware (pevmu‘.} i B '1 — :
lnaus muscle (eut) _—Tihialis anteriar rusce
fuper el Woular

Flulars (peroreic) A snear bt 1
Fioularis (perorews) %\’ Loteral sural
breves muscle — — ; nutammsma
medial dorsal : superfieal Rbular
Lateral br
{pero nerve b
intermediate dorsal Extersor hallusis
brevis ruscle
cutanesus nerve 1 Aok l.
inferor extensor |
retnaculum SV ﬂn;ednl‘nawth b’ peep hbular
ialhy cuk) Vi budar | (peroneal
{part Yy sy R b 'fpt:mﬂm e
Corsal i) L 0 'g meunaij:_,j
lateral dorsal
cutareous branch

Stte of injury : Around head of the fibula, where it divides into
superficial and the deep branch.

Superficial branch supplies the lateral compartment, whose
muscles evert the foot. It is also the sensory supply for
dorsum of foot.

Deep branch supplies the anterior compartment of the leg,
which helps in dorsiflexion of the ankle. It is also the sensory
wpplﬂl}orl“‘webspmeoﬁ%ot.

Injury to common peroneal nerve leads to equino varus
de?orm':%!j 1e plantar flexion and inversion of the foot. This is
Known as Yoot drop.

High stepping gait/foot drop gait : Patient walks by dragging
foot along the Soor.

In order +o litt the dragging foot, patient exagqerates the hip
1 knee Sexion.

Active space
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Treated with foot drop splint.
This splint prevents plontar fexion.

entropment neuropathies :

Nerve gets trapped under a. structure.

Most eommon : Medion nerve in carpal tunnel syndrome.
Distal parts supplied by rerve gets affected. velocity of
stirulus under the entrapped part s decreased.

Carpal tunnel syndrome 00:16:43

Females » maoles,

CﬂmmonB presents with burning, tingling, numbness §
paraesthesia. in the middle of the night, involving the regjon
ot median nerve distribution. Patient hangs the hand over
edge ot bed or shakes it for reliet from pain.

‘L:‘ * -ﬁﬁ -{%;.'

Carpal tunnel s:.jnd.mma

median nerve passing under the flexor retinaculum, gets
compressed in t-- Anrnal hinnsl

Early manifestations : only sensory,

Late manifestations : Motor + sensory (poor prognosis).
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f:hcloat_.] :
* m/C cause is idiopathic.
Pn’dr\abalj that increases pressure in tunnel :
* Colie’s fracture.
. ﬁw!ﬂ'rdﬂ?.ﬂ.
. ﬁcmn“reamlﬂ.
* gout
* Rheumatoid arthritis.
" Hphturouiin
Diagnosis :
Phalens test : Patient is asked to hold their wrist in position
a5 shown For 6O seconds. Couses compression of the median

nerve and reproduces the sHmp’co:m
S— Y | -

b1 /)
A

4 5 A
/} /\ s

Phalen's test Phalen's test

Reverse P;uien's. test
Tourniquet test : Symptoms are reproduced on inflating the
tourniquet.
Durkan’s test : Direct median nerve compression by pressing
over the nerve with the thumb (best clinical
test).

inakinn nl phaine ! wlar
AL 1 W el WV T ¥

disocss
velocity of impulse under carpal tunnel due to compression ).

e conduction study (decreased

Orthopaedics * v4.0 * Marrow 6.0 » 2022
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1

Treatment :

£arlu : fanservative, splint, improved ergonomics.
Late : surgjcal, decompression by cutting the Slexor
retinoculurm,

Thenar msﬁrg is seen in later 5%&535 and i o. poor
pmgﬁcsﬁc 515n.

Allen's test : Done 4o assess the potency of ulnar § radial
arteries before performing o arterial line.

Obstruct radial § ulnar aIterH — oSk patient to cun’c‘mnusiﬂ
open { close the fist — hand becomes pale.

Release obstruction — \ms.t:ulnﬁhj returns.

\#anﬂnnem‘ferﬂisnﬂpakent%%mminmtrem.
medified Allen's test modified Allen's test - Positive

Clirched
Hlanched pelm

ulrar art )
miiiide AL |

patent f-
| \—Qm.{u;u nrifrﬂ selluded

modifed fllen’s test - Negative

memlgia parasthetica. ! entrapment ot lateral cutaneous
nerve of ’ch‘nah under inquinal ligarnent.

Patient presents with bumina sensation over the anterolateral

Orthopaedics » v4.0 » Marrow 6.0 » 2022




aspect of {h'ﬁh Seen in males who wear {ightjeana and ﬁght

belts.

Piriformis syndrome : entrapment of sciatic nerve under

leri?ornﬂs muscle.

morton's newroma. : Digital neuroma. forming between the 3™
and 4™ digjts of the foot.

entropment neuropathies
Sundrome/ pathology Nerve
| = ;
Carpal tunnel syndrome median
_ {me
Culbrtal tunnel ulnar
ﬁ.uzlm"s. conal ulnar
B B il s eomllaaiion

Site of compression/
ojueyy :
At st

echind the medial
epicondule of humerus
under the Piso-hamate
___bamenk

| Heads of Pronator Teres |

Orthopaedics = v4.0 » Marrow 6.0 » 2022
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15
Hildh = Mevin E.Hr»drnnﬂ | | &;anndﬂln.r Mrne.ru, u
theralqa parasthetica | cuperfieil radial nerve | Radial styjod, serhon
gape [ of &ﬂ.ti‘l‘:%fﬂd;ﬂllﬁ (st
l B | wakth, culs, bangjes)
| meralgio, parnsthetica, . Lateral Cutaneous Merve | Under il Igdnm'u’c
E | of thigh (h_o]H E;q; = _
[
nTormL, sujr\d-mm Seiakic Merve tormis § Obturator
iennus muscle |
Tarsal tunnel sgnch'mrve Posterior tibial Merve genind mediol rmalleckus
below the Sexor
| retinaculum of foot 'flyf}_l

| morton metatarsalagia | Interdiqrtal nerve of foot | eetueen 715 4% toe

Popliteal artery entropment syndrome (exercise induced
cloudication) :

Certain individuals — medial head of gastrocnemius
wraps around the popliteal artery — hypertrophied calt
muscles (due to exercise) — Kinking of popliteal artery —
claudicatory pain in the posterior aspect of the leg,

itisa cnrgen&tm condition.

M/C injured artery: Popliteal artery (due to knee
dislocation/distal femur fracture).

m/C injured artery in upper limb : érachial artery (m/c
cause is supracondylar humerus fracture).

Thoracic outlet syndrome 00:28:14

---__-_,

;La

5ur5n:n.] emp-os.l.-:e 5=hz ,‘
y Ez{ IHen:n- sealens
-'ﬁ 3

mddlemm

O'TPHQd L | Froend nerve
upper trumk » Intermal jugular
riddle frun, Trﬁ‘én\.erse carmnial

arterny
i Comoron carohd

;ﬁ::m a.rtefﬂ
arzerﬂ
T\-n_r'wnl drurs,
Stermocledomastod
rrusele (eul)

E:n‘:il"r'-nlﬂuhr WL

Clavicte (euk)
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Thoracic Outlet iﬂndmme

Clavicle (eoliarkone)

Thoracic outlet
{compressed area

Boundaries oh thoracic outlet :
I. Anterior scolene.
a. Posterior sealene.
3. Clovicle.
4, First rib.

Shructures involved : Brachial plexus 2 m"cerﬂ 7 vein.
Neuropahic manifestations 7 arterial/venous manifestation.

Couse : Abnormal I* rib, hypertrophied scalene muscle or
turmor,

Diagnosis | Clinical diagnosis

Potient comes with upper limb pain (neuropathic/

claudication), pain i on particular posturing.

Adson's test : Abduct + externally rotate shoulder, while the
pulse is being palpated, the potient is asked to turn the head
towards the aftected site, symptoms will be reproduced
(decreased pulse/cloudication pain ).

Actlive space
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iy potient is asked to turn the head in opposite direction it is
called reverse adson/halstead.

N
i Q 7

)¢ =
. i \ . . I
Adson’s test Reverse adson/halstead,

wrisht’s hyperabduction test : Hyperabduct elbow and
shoulder with neck extension Decrease in Pl,ds.od'ion or
increase in pain will be seen.

Roo's test : Abduct the shoulder § Slex the elbouw, open and
close the hand for 3 mins.
Symptoms ot claudication are seen.

wright's hyper abduction test R00s test (Reduction with exercise)

| F: :I 9 I:;‘I'
< - ey
et .

Treoiment *
Conservodtive mrnaemnf (rest, splint § Phﬂsicﬂﬁrapzj).
Surgjcal exeision of I* rib,

MeQs :
Q. Tinel sign is used for which one of the ?olmwlna?
A. To assess the severity of nerve damage.
&. To c]assiﬂﬂ the type of nerve injury,
C. To locate the site of nerve injury,
D. To assess the recovery of nerve injury.
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Q. AT yr old boy fell from motor bike on his shoulder and was
diagnosed to be o case of &rb's palsy. All are true about
the condition except?

A. It is the commonest brachiol plexus injury % involves
upper frunks.

®. Erb's point is ot the junction of anterior primary rami of
CS § Clo.

C. Loss of shoulder abduction and lateral rotation with loss
of elbow Hlexion and forearm supination.

D. Radioulnar joint pronation is lost, and supination is
normal. Gupination is lost )

Q. A 80 yr old male patient was involved in a. single vehicle
roliover acCident. He presented with inab'ulih:] to abduct
the shoulder and flex the elbow. On examination there
was wasting of the supraspinadus, deltoid and biceps
ruscle. Which of the following is the most likely diagnosis?
A. Shoulder dislocadion.
®. Upper trunk injury of brachial plexus.

C. Loteral Cord Injury.
D, Musculocutoneocus nerve 1r}jur5.

Q. All are true about median nerve injury except?
A. Lunate dislocation causes its compression injury.
8. Anterior interosseous is its branch.
C. Hypoesthesia. § Wasting of thenar eminence.
D Loss of adduction of thumb.(Adductor pollicis — ulnar
nerve)

Q. Compression of a. nerve within the carpal tunnel produces
irmhih’cg to:
A. Abduct the thumb.( Radial nerve )
8. Adduct the thumb. (Ulnar nerve)
C. Flex the distal phalanx of the thumb. (Anterior
interosseous nerve before carapal tunnel )
D. Oppose the thumb.

Q. Which of the %ﬂawing is 0. branch of ulnar nerve given in
the arm?
A. Branch 4o FCLL
8. eranch to FOR
C. eranch to FCR.
D. None.

Active space
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Q. Which nerve i injured in a. case of fracture medial
epicondyle of humerus?
A. Anterior Interosseous nerve.
8. Medion nerve.
C. Ulnar nerve,
D. Radial nerve.

Q. A boﬁ presemgwﬁhmiqjurammmr Nerve ok
the medial condyle of humerus. All will be true about his
presentation except?

A Paralysis of 3™, 4" lumbricals and all Interossei.

®. Paralysis of FCU and Partial Flexor Digitorum profundus.

g H5p0+hemr eminence aﬂ:mphl.j ond. Hypoesthesia.

D. Complete poralysis and loss of sencation of 4" and 5™
%nger.

Q. A patient comes to the emergency department after
binging alcohol the previous night. He hod follen asleep
on the chair of the bor. Since morning he has been
unable to move his hand. A diagnosis of ulnar nerve palsy
wos made bnj the examining phljs.ician. what is the next
lne of management?

A, Wait § wadch.

B. Knuckle Bender splint.

C. Immediate exploration of nerve.
D. Do EM& study after a days.

Q. Injury to radial nerve in spiral groove results in all except 7
A. Spares long head of triceps.
B. Triceps lateral and medial head and anconeus ore
spared,
C. Involves muscles supplied bﬂ PINL
D. Weakness in wrist, thumb § extension.

Q. A person is not able to extend his metacarpophalangeal
joint. This is due to injury of which nerve?
A, Wnar nerve.
&. Rodial nerve injury.
C. median nerve inury.
D. Posterior interosseous nerve injury.

@eds anloy

nscious on right

Q. A policeman found a. person 15iﬁ5 unconscious on right
loteral pos'rhon on the road with bruises on ri3h+ arm and

Orthopaedics * v4.0 * Marrow 6.0 » 2022
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a. bony injury 4o lateral aspect of right knee. Nerve most
pn’nbablﬂ injured ?
A. Femoral nerve,
6. Radial nerve.
C. Common peroneal nerve.
D. TriBEmiruJ nerve.

Q. Corpal tunnel syndrome can be coused bﬂ all the ?unowmg
Excep‘c?
A. Diabetes mellitus.
B. ﬁmjiaidosm.
. Addison’s disease.
D. Hﬂpothﬂrnidﬂm.
Q. A potient can make o. fist but can't Slex his index finger.
which nerve is afSected ?
A. Radial nerve.
8. Ulnar nernve.
C. mMusculocutaneous nerve.
D. Median nerve.

Q. A patient met with o RTA, Following which he cannot abduct
his riﬂh% arm. On examinadion there s tenderness ot rla'nt
upper arm. X-roy shows a fracture surgical neck of
humerus. wWhich of the ?ohowlng muscle is also supplied hlj
the involved nerve?

A. Subscapularis.
B. Supr oris.
C. Infrascapularis.

D. Teres minar,

Q. A potient came with complaints of inability to move his
4th and sth digit, carnot hold pen and he was not able
to hold paper between fingers. Wwhich of the following site
given below is the probable cause of injury to the nerve in
question?
A A
B &
i
DD
E.

Active space
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Q. A Patient came with supracondylor fracture of humerus.On
exarination patient is unable to flex the interphalangeal
joint of thumb, which nerve is likely injured 7 'T__H

A Deep branch of ulnar. \

B. Super%cim branch of wnar. -
C. PINL ‘
D. AinL
Cf"—'l.:r_' o

Q. The %Hauinﬂ testis poviviiiom o oo
A. Posterior interossecus nerve.
8. Mmedian nerve,
C. ulnar nerve.
©. mMusculocutaneous nerve.,

Q. \¥ the outer sheath and nerve fber remains intact,
budt the inner axon is damaged, which type of nerve injury
is it Known o ?
A. Neuroproxio.
8. RAxonotemesis.
C. Axonproxio. ]
D. Neurotemesis.

ey |

i

Q. which nerve injury couses the de?orm‘ﬁ}j shown in the
im&ae?
A, Ulnar nMerve.
8. Radial Nerve.
C. Median Nerve.
D. Museuwlo Cutaneous Merve.

i

y...r"_.._.

30ds BANTY
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BONE TUMORS : PART 1

History of orthopedic oncology 00:02:16

william Enneking ¢ Fother ot orthopaedic anm1nﬂ1j
&aged gone tumours :

s E:e:ntan.
. ma!ignm‘:.

enneking clossification

|
| |
. Lotet | I-lowgade A - Intracompartmental
| B - Extracompartmental

= H'sgjh 3mde A - Intracompartmental
B - extra :nrn;_-a.rin wertal

A, Pﬁgres&iue ‘ W - metostasis

(Intro. compartmental : Tumours grows within the bone.
extra. compartmentel : Tumour grows beyond bone and soft
fissue)

Latent : Thick Capsule eg, Non 053i.5.‘1j'm3 Roroma.

Retive | Thin Capsule eq, F\nEurBSnnl bone cyst.

Rogressive Capsule is breeched eg,, Giant cell tumour,

ONONC.

Active Hagresswe

WHO classification of bone tumors
Turmor ke lesions
* Fibrous cortical defect/Non—ossifying flbroma.
* Fibrous dﬂsplasn
* Bone ::55’:5 * Simple bone ctjsﬂ and mwﬂsmﬂ bone
cﬂsts.
ﬁmbiﬂuﬂus '
Osteochondroma. ¢ Can grow and develop into maliamma.

Active space
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True tumors ¢ s’cops to grow when skeleton matures.

 cell tupe senian malgpant |
Ekmwdm::njiea enchondroma _F}u_'\ch'usarmm !
Chondroblastoma |

Osteoblasts Osteoid Osteorna. Osteosarcoma ‘

Osteoblastoma |

Osteoclasts Osteoclastorna |
. miscellaneous tumors

hgmnﬁm | ‘r':m'rrq SOFComa.
_ eenign | mofgrant
vaseular tumor !m&\elmmwﬂmmrm'

Appearance on X- ray 00:12:40
cell {"Iﬁ)ﬁ 0On X-ray
C}mndmclj{fes Lucent or ‘mzlj with caleification
Ostecblosts Dense or sclerosed
Osteoclosts gone destruction

Locoakion in the bone ¢

Dlu.ﬁwas.is. :

BWing's Sarcoma.

Osteoid osteoma.

Adamantinoma. (Soop bubble).

Fibrous dysplasia (iaphysis > metaphysis).

memphljmﬁ. :

eoeds aAlDy

Osteosarcomo.

Osteochondroma.

Aneurysmal bone cyst.

Unicameral bone cyst.

Non-ossifying fibroma. / Fibrous cortical defect

(metaphysis 7 Diaphysis).
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Part - 1
epphyse:
* giant cell tumor (after skeletal m{urih‘.‘) t Soop
bubble on X rou,
* Chondroblastoma. (before skeletal mh;ri@= BHPPIEA
caleification on X roy,

Nature of fumor :

| Beign | eenign+rr | molignant
Osteoid osteoma. | Glant cell fumor | Chondrosarcoma.
Simple bone Osteoblastoma. Osteosarcoma,
::55{5 Csteochondroma, Ewing sarcoma
Aneurysmal bone (At risk of furning | Adamantinoma,
cysts malignant) Chordoma.

flge roups:*
Rae i Tumors
S-asyears |ewing sarcoma (3™ decade 7 I
| decade).

10 — 30 uears | Primary oskeosarcomao.
30— 40 uears | Giant cell tumor.

40 = LO years |5-ecurdn.r30$'cenwc0rru,
| Chondrosarcoma.

20 years | metastasis, multiple mueloma,
adamantinorna, chordoma.

m/c malignant bone tumors of I* decade : Ewing sarcoma.
Ewing sarcoma. : Most commonly seen in a™ decade ot Iife.
m/C maligrant bone tumor in children : Osteosarcoma. (M/C. in
a™ decode).

Couses of Secondary osteosarcoma : Paget’s disease (very

important).

Periosteal reaction 00:23:34

Reoction of periosteun
Functions of periostewn :
* Provide nudrition.

* Bone Srol.uth

Active space

ﬁn5 insult to bone —» Periosteum reacts — Contains sprecxd.
—> Periosteal reoction.
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Periosteal reaction Tumor/Lesion
__ Onion peel . : Eiuing sarcoma.

Sunburst | Osteosarcoma. _
Codman's triangle L ~ Csteosarcoma.
Solid | Osteomyelitis

Orion PeEJ. : ﬂuirﬁ‘s

SOrComo

Pulsatile bone tumors :

Osteosarcomo.
Aneurysmoal bone %s’(s.
giant cell tumor.

METS From H'Idﬁeﬁ.
METS From thyroid,

Polyostotic lesions (Mmulticentric) :

Fibrous dHSPlasim

* giant cell tumor,

Enchondromo.
Osteochondromao.

Fibrous cortical dysplasia(FCD)/
non-ossifying fibroma

eccentrie corticol lesion.

Part of cortex replaced by fbrous tissue.
m/C ok distal femur.

m/C lesion of the bone.

Usually occurs in the first decade.
Oefurs in mefaph}js-i&

Sew-resol\r'\ng ond as‘Ljrnpkon-\o.’dc.

Orthopaedics ® v4.0 * Marrow 6.0 » 2022
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Part -1
Fibrous Cilj‘.:‘-F'llaSlﬂ :
Developmental mom&lﬂ of the bone.
Bone tissue replaced by fibrous tissue + Woven bone
(immadure).
Types
* monostotic (Femur) : Most common type - affecting one
part of bone.
* Polyostetic (moaudllo. > Fermur) - aftects multiple parts of
bore.
x fo_lj :
Grourd aloss appeoronce (lunerm_lj and haziness).
RIND sign (dense sclerotic area around Luc.encﬂ).
Shepherd crook, deformit Y
%
g

F- |
i
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Biopsy : Chinese letter pattern.

Sundromes associated with fbrous dysplasia -
me Cune's Aleright syndrome :
3P

* Polyostotic Qbrous dysplasio. (multi-centric not metastatic),
* Pigmentation : Cafe aw loit sf I =4
1rreauhr).

* Precocious p).ber'cﬂ

mazabroud 53ndmme :
. Poll.joﬁ%oﬁc fbrous dysplasia.
* Introrrural (museular) muxoma.

Bone cysts 00:36:39
E | Sunple bone cysk / unicameral Aneurysmal bone cyst
i bore cﬂ's.{
Berign, uniocular, Benan, multiloculated |
Symmedrical exponsion. Rsymanetrical expansie / |
j ballooning, S
| Centric eccentric '

Orthopaedics * v4.0 « Marrow 6.0 » 2022




Aspiration +/- njection.

+  cierpids/sclerosants
excision and curetlage +
Autologous bone graf (o).

S,Ii-rrpe bone ujs.*r

How o t:i.Enﬁ%iﬂ the ojsts on X roy ¢

* Port of the pody,

* FPort of the bore.

* Skeletol rnamrx{'ﬂ.

* Deseription of the lesion.
* Other clossicol findings.

Correlote uith clinical hls‘corvj )

multiple Suid levels in o. lesion

metaphyseal |

0 - a0 uears (yourge) |10 = 30 years (okder)

Prux;mal humerus ! _Wm.md knees =
Cleas/straw colored good -
Treatment @ Treatment :

extended cur-‘::ﬂage.

To Kill residual turmour cells

¢ Liguid nitrogen (minimize
recurrence), bone cement,
phenol.

Trap door sign

embolization fpe_wisl

Fallen #ragmemf

Fallen leat

|

/

nneur:.jme bone c59ts.

multiloculated, Suid —Ylled

level r:.r::-n'cmmr\r:_:} B0 e o vae = oo e on ML

I nnexmjsmal bone c-.jst
a. Giont cell Yurmor.

2, Tejangiec’mi'm osteosarcomao.

Orthopaedics = v4.0 » Marrow 6.0 = 2022
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Wmeurﬂwl borne I:Ejt‘.{'

Cysts like lesions in bone 00:46:39
Centric | exparsie/eccentric
Simple bone chat Giant cell turmor
enchondroma

Brodie's abscess wlon os&.#jif.ﬂibm_mg. /een (m/e)
Osteochondroma. / Ex0stosis
* m/C benign bone tumor.
* Developmental malformation of
growth plete.
* Can be sessile / pedunculoted.
* Stalk grows away From joint line.

* Large to feel but small on X-roy,

: Ca.rﬁe:xae cop £ aem.,
* Stops growing alrter ckeletal m’mrir%}j.

. * m/C site ! Distal fermur,

Exostosis f Architecture modehes normal bone.

Orthopaedics * v4.0 = Marrow 6.0 = 2022
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Clinical features :

Raﬂnwp’mm’r'-.e., grows with skeleton.
Stops with skeletal maturity,
Causes of pain :

pursitis (M/C).

* Nerve compression.

* Fracture.

mmiamn{ francformation : Chondrosarcoma (rarela)

o, 7 acm mrﬁlaﬂerm.s. cop.

b. Heavy calcification.
¢. Persicstence of Sromih ofter skeletal m’cur'rig.
2x : extra Perios%ea] excision after ckeletal mtu.ri'rﬂ.

Hereditary multiple exostosis /
Eiﬂ}h_yseal 9_;1a§is 00:54:56

Autosomal dominant.
€XT |, & gene mutations.
5% con p.roares\s 1o chondrosarcomao.

D‘nphjjs'a 5 Misnomer,
muttiple exnshosis ¢ E;weh'lina aromdjoints

* _B§

Crondroma.

Tumors of huypline cartiloge.
enchondroma ¢ Arise Yrom medullary covity,
Coleificotions in cartiloginous lesion :

Popcorn caleifeation/r inﬂ ond orc 8
coleification /7 O ring Sign g
* Chondromo. g

* Chondrososcomo.
. Pulrrmr-.j homartomas.
* Fibroadenomo. of breosts.

Orthopaedics * v4.0 » Marrow 6.0 » 2022



264 Orthopaedics

B8ORS BANDY

16

enchondroma. :

mM/C tumors of bores of hand/feet.

mM/C tumors of hand : Squamous cell carcinoma,
me’caphﬂseai.

Treatment : excision curet-taae + PG,

/D metacarpal swelling : Spina. Ventosa (T8 of phalanges).

Associated syndromes (Sporadic) :
Olier'ssyndrome ~ maffuceis syndrome
Multiple enchandmmas. multiple enchondromas.
20% cases are premalgnant. CoNernous hemangm
Lymphangiomas, priecolths.
ICO% cases are pﬂemn!iswﬁ,

maffucci EUdeme
Chondroblastoma 01:01:06
ArA Codrman's fumor.

E{u;ﬁrn.j",r-:u! lesion.
(lc-35) yeors : eelore

skeletal matur Iilj.
Distal femur 7 Proximal tibia, proximal humerus.
x-ray : Punctate/Stippled caleification.
Treotment : Excision curetioge + AS&

Biopsy ¢ Chicken wire caleifcation.

Orthopaedics » v4.0 = Marrow 6.0 * 2022
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Osteoid osteoma. : Benign osteoblastic turmour, abnormal
osteoid surrounded b}j osteoma.
m/C true benign tumor,
Children (particularly adolescents).
th‘nﬁsia.
Femur.
gecentrie/cortical lesion
CJ&S&JC&JJIH causes night pain that is relieved htj 'loitljia’cef,
ME}ESI.D.. g, Repirin

x ray Qr\dinﬂ-g, :
Central midus (¢ a emy,
Dilated blood vessels.
Osteoblasts.
Osteoclasts/woven bone.
Dense sclerotic rim around central nidus.
Central nidus releases pms%aal.ondins causing pain.

Treotment :
* NSAIDA.
* Rodio ?fequ,er.cﬂ okblation.
¢ EALISON c.ureﬂaae.
* mRgFus.

Crteoid osteorma. ve Ostecklostoma
fertrol nidus > don is osteoklostoma.,
L] SP'“-.E. 3
* Does not respond to aspirin

Active space

Rick of becﬂrn'mg nmiitjmn'c osteoblastoma
Osteocarcomao.

Treodment ' Excision.
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Giant cell tumor / osteoclastoma
L.C'-Cahij aﬂgresbwe.
Epiphﬂsia—m*aphﬂsem! { Con grow up
to cartilage or joint (upto | = LS em).
Females > males.
4040 years (after skeletal moturity).
Locakion :

Kree lower . - e

upper end of tibia.

Distal end of radius.
Clinically ¢ €gq shell cracking(thin cortex)
X=roy : Soap bubble oppearance.

Etlops!j :
mMuktinucleoted osteoclast like gmn’r cells
surrounded bj mononuclear cells,

Nucleus of the mononuclear cell and giont cells are the same.

Tuwmor cells are the stromal mononuclear cells (RANK +).

< 4 rick of malignant transformation § metastasic 1o lungs.

Treotment :
extended cm'et{oge :
* Liquid nitrogen.

* gore cement.

* Phenol. DRIORR BTN
ﬂ_ Ij.-f-f'.ir;"*g:'&i:i.‘t'-. M
£ for LT ¢
' Ep'nphﬁgia.
. Epph55€w fusion.
* gccentric.
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i Expa.n‘sl!e.
. %sheil crac}ﬂhr‘g.

« gxtended curettoge.
fore common in females.

GCT variants 01:14:19

* non c:-ssﬁﬂinﬂ Abroma (M/C).

e Aneurysmal bone cUS{{cinses’c resemblance).

» Chondro myxoid fbroma.

* chondroblastona.

* Fibrous dysplasia.

* Simple bone c&s’rs.,

* Brown's tumor.

+ Osteosarcoma Geianaiec’mﬁc).

Hemgmm=
E-_Lderlj pop:uamn
genign, asi.jmp%onnhc, voscular 4umor of the bore.

Spine” SKull 7 Pelvis.
x raﬂ : Vertical strintions 3'“""'“3 aj&ﬂ bar{jaﬂ house

appesrance.
* Ciriptions

. mrdxﬁ-j appearance.

CT scon ¢ Polko.dot si_gn,

Treotment ¢
Conservate.
+/~ rediotheropy,
ver’rebroplashj,

Orthopaedics » v4.0 » Marrow 6.0 » 2022
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BONE TUMORS : PART 2

Eaﬂg_r@nt tumors 00:00:13

Chondrosarcoma
Best prognosis among the malignant
tumors of the bone,
n"re’mph_ljsml
40 %o SO years.
Coleified tumor in pelvis, proximal
Femur (Popeorn/ring § are caleification).
Radio § chemo resistant.
Huperglycemia (para neoplastic
stjndroma).
By Sur 513!’5

Osteosarcoma,
Osteoblastic m;.l’gancm’c tumor.
m/e bone tumor in children.
m/e bone tumor in children occurring in 4™ decade
(Primary osteosarcomo.
Primary ostecsarcomas : Oecurs in 10 to 80 years of age
group).
Seccndanj osteosarcomas :
In older population (occurs in 40 to 0O years of age
group.
meg : Pﬂgei‘a disease.
Fibrous DijSPlﬂSill.
exposed to Radiation.
Pfirrwlj osteosarcoma. is more common than Semrdo.rU

osteosorcoma.

aoeds arioy

metaphyseol turmor (distal end of femur).

most radioresistant fwmor.

mC radiation induced bone tumor,

(most common radiation induced tumor : Blood tumors).

Orthopaedics * v4.0 « Marrow 6.0 » 2022



17  Bone lumor gL
Part - 2

It is & bone forming tumor forming with abnormal osteoid §
modri.
5% will have micro metastasis 4o lungs during presentation

'icanpresent 05 pnwmo'chcrmc.

Rodiation induced osteosarcoma. usually occurs after 10
years of exposure.
most conmnlg_ occurs ok skull,

Paget’s disease can couse a° osteosarcoma. of pelvis,

Xl'cli.jt

* Sunray/sunburst appearance colcification of

sharpey's Rbres.

* glevated Perios{eum : Codman's hwa.qc_n'ie (bone will form
under the periosteum that is elevoted in the shape of o
{fhngle}

Active space
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Types:
. Classical / Intrameduliary (m/).
a. Periosteal.
3. Parosteal (Favorable prognosis).
* Posterior Fermur,
4, Telangiec!mﬁc.

Bt
Neoadjuvant chemotherapy (chemotherapy before surgery)
for metastasis.
Foenmes 4 1inaln alilation.,
Adjuvant chemotherapy (dﬁemoﬁwragj ofter suraerﬂ) to
prevent recurrence.
Chemotherapeutic agents of TIO Protocol (Committee) :
" ﬂc’r’nmmﬁcir\, 61e.omi.jcin, C,Bclophosphamide, Doxorubicin,
High dose methotrexate, Vineristine,
0% ¢ S year survival.

Ewing sarcoma 00:06:14

m/C Tumor of I* decade.
m/C occurs in 8™ decade.
" Always high grade.
" S-30 years.
-Femur § diaphysis.
male ? Female.

Poor Progmahc Factors
* metastasis.
* Size of lesion.
* Fever, anemio,
. Leuﬁmatus‘n&.
* Male, Age ~ 1a.
* tlevoted eSR.
* Chemoresistance.

aoeds eanoy

|

Lo o
3 K,UIGPW.
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Clinical features :
* Can present like infection (also Osteosarcoma).
Swelling in the middle of thigh or leg,
* Signs of inflarnmadtion.
* Clinical ond lobs.
" Incidentol history o} trauma.

Wl

Onion peel appearance or lamelloted appearance (periosteol
reaction o a very mpidjlj growing aggresawe mcdigmn’c
fumon),

Invest i‘r_ajai}on of choice.

* varioble consistency.
* Small blue round cells with pseudo |
rosette.
. ':':todnins :
PRS positive § diastose digestible.
mica (Co99) : Specific marker.
fArises frorm the endothelial lining of bone marrow : mesoderm,
but biopsy thot is ectodermal, due 1o ¢
Translocotion :
@33 :m/e
dl:as
7+ aa
TriSOm5 B,

Active space

Trisoma al.
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Other primitive neurocectodermal tumors / small round blue
cell tumors :

neuroblastoma.

medulioblastoma

Retinoblastoma
Treatment :

* Radiosensitive.

* Trend is towards surgicol resection/away from RT
because of morbidity associated with radiation and risk
of secondary malignancies.

* Rx: Chemotherapy + limb salvage/resection * adjuvont
radiation.

Chordoma 00:12:36

mC location *

* Sacrum.

* gase of skull.

* Vertebroe.
and MC : Primary malignancy of spine after Multiple
mqjebm
vocuoloded phﬂsal!'ﬁ-erous cells of primitive notochord.
Rx : Surgery, Radiation.

Adomaontinomao. :

-malignant (ow grade).

Aberrant epithelial cells grow into the

bone (epithelial tumors move into

the bone).

me bone @ Tibia. (subcutaneous bones).

me. feature : Pain.

Xray: mMultiple radiolucent lesions

Honeycomb / Soap Bubble appearance (only in

cliaphfjsis).

eoeds aanoy

Rx : Wide resection / amputation.

Ameloblastorma. : Mandible (M/¢ Tumor of mandible is SCC).
Aberrant epithelial cells around the mandible.

Orthopaedics * v4.0 » Marrow 6.0 » 2022



Ssynovial Sarcoma. (Misnomer) :
Does not arice from s_ljmv‘num
Arises from joint capsule, bursae, tendon.
Around knee or elbow,
T(x: 18) gjves rise to SYT : 53X fusion genes.
Biphasic tumor : epithelial + mesenchﬂrml.
Ryt 51).1'331’5.

most commons in orthopedic oncology *
m/C malignant bone fumor : Metastasis.
Secondaries o bone *
m/C Source is Breast > prostate > Lungs.
mC cause in children : Neuroblastoma
most commonly affects : Lumboar Vertebrae > Thoragic
vertebroe.

Xroy ot spine in metastasis shows Winking owl sign due
to degtruction of pedicle,

Absent _ [N ﬂjﬂ‘- {

pedicle

A (’

Charocteristics of secondories
Purehj blostic : -

* Prostate.

* medulloblastoma.

* Corcinoids.
Pufelﬂ l{jﬁr_ :

* vidney (RCE).

* Thyroid (Follicular earcinomo.
Breast : Lytie, Mixed.

gone tumors that metastasize to other bones (Bone to bone
metostosic) :

. ‘a,uirg Sarcomao.

* Osteosarcomo.

Orthopaedics ¢ v4,0 * Marrow 6.0 » 2022
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Most commons in orthopedic oncology 00:19:45

* m/c malignant bone tumor : Metastasis.

* m/c Primary malignant bone tumor :
mMultiple mﬂehma > Osteo Sarcomao.

* m/c Primary non-hematological malignant bone tumor :
Osteo Sarcoma. > Chondrosareoma.

* m/c Benign bone tumor : Osteochondroma.

* m/c True benign bone tumor : Osteoid osteoma.

* most common bone lesions : Fibrous cortical defect.

Q. Tumor that produces maximum bone madric.
A. Osteoid osteomo.
8. Chondrosarcomo.
C. enchondroma.

D. None.

} Car ’ci'lm_}}e Fmd.l.cma

Q. which is not a metaphyseal fumor?
A. Osteosarcoma.
B. Chondrosarcoma.
C. Giant cell tumor. (oecurs only after growth plate fusion)
D. Aneurysmal bone cyst.
Explanation : 4 epiphtjseal tumors- &CT, Chondroblastomo.
a dlaphﬂseo.l tumors— EWing sarcoma, osteoid osteoma.
All others are rnemphﬂsem.

Q. All are true regarding locations of bone tumor
except :
A. Osteoclastomna, chondroblostoma. are epiphyseal.
B. Osteosarceme, chondrosarcoma, osteomyelitis § bone
cyst are metaphyseal.
C. ewing's sarcoma, osteoid osteoma is metaphyseal

§ D. Fibrous dysplasio. is clin.phtjseal but osteochondroma.

%’ ﬁﬂ%ophﬁaem.

° explanation : Ewing's sarcoma, osteoid osteoma is
dwphljseal.
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Q. which of the following is the most common mutation seen

in wing's sarcoma?

A. Translocation X I8,

&. Translocation Il + 4.

C. mutation of &S alpha surface protein.

. Missense mutation in EXTI.

explanation : Translocation I : 33 (that's why a.

neuroectodermal tumor rises at the mesodermal location).

Q. An Il year old boy presented with the complaints of pain in
the right arm near the shoulder. % roy exormination
revealed an expansile lutic lesion in the upper third of
humerus. The most melﬁ diagmsis is:

R. Glant cell tumor. (occurs ofter ¢

8. unicameral bone c}-.jst

C. Osteochondroma. (no mention of lesion growing in size)
©. Parosteal cstecsarcomo.

Q. Ramu, ol year old bog presented with pain
in the arm. On Xraﬂhisupperendoﬁihumms
demorsirates an expansile lesion in the metaphysis with
breach of the overlying cortex. Most likely dingnosis is?
R. Aneurysmal bone eyst,
&. Unicormeral bone 0.55{.
C. Crnondroblastoma.
D. Osteoclastornaol
Osteoclastoma. occurs ofter growth plate fusion
Chondroblostoma. is eplphﬁse-nl.
Siiah"d}j clder § breach in cortex : Aneurysmal bone cust.

Q. Al ore true obout o.neurljsma.l bone cnjst except :
A eccentric.
6. Exponsile ord 15’:10.
C. Treoted h'j simple cur etlage.
D. metaphysis o long bones.
explonation : Aneurysmol bone cyst * Treated by extended
curettoge (with liquid N_ or bone cement). extended
curettage is also used Yor CT.

Active space
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Q. A1a year old boy presents with a. symmetric, expansile
cystic lesion in the proximal humerus. All the %Ilwing can
be done for his treatment except :

A. Curetlage.

8. Intralesional steroids.

C. Intralesional sclerosing agents.

D. Eﬂd’in{hempﬂ.

Explanation : Symmetric— Simple bone cyst.
Radiotherapy is not required for simple bone eyst.

Q. Paget’s disease after 10 years of presentation can develop
into?
A. Osteosarcoma.
. Fibrous cortical defect.
C. Osteoid osteoma.
D. ﬂnH‘ljlﬂslna spﬁr‘dﬂlﬂ'is.
explanadion : Page‘c’s disease = long term > increased
risk of osteosarcoma. (secondary).

Q. 8 year old child has Fever with pain and sweelling in mid
thigh. X ray reveals lamellated appearance and Codman's
triangle. His’copakha!egﬂ shows small round ecell fumor
positive for MiC-a. The diagnosis is?

R. Osteosarcomo.

B. Ei.ulng‘s Sarcoma.

C. Chondroblastoma.

D. Muitiple mltje!onu.

explanation : mMid thigh i5 diaphgais.
i':wing‘s sarcoma. : Diaphyseal.
Osteosarcoma. : n'be{faphljgea.].
Chondroblastoma Epnph&js.eal

wuestions (continue) 00:27:25

Q. A Tyear old boy with h/o trauma a months
bock, presents with Yever and acute pain over thigh. On
X roy femoral shat shows lesions with multiple laminated
periosteal reaction. What is the next line of mxagen"erﬂc?
A. CRP measurement.
. Core biOPSEj.

eoeds BAldy
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C. Te99 MDP sean.
D. M|,

Explanation : Diagnosis ¢ Ewing sarcoma.

Next step : MRI (the see extent of spread of disease).

Best investigation : Biopsy,

Q. AID year old boiﬂ presents with a cortex based radiclucent
lesion surrounded bﬂ reactive sclerotic margins in the
middle of the shaft of tibio. The most likely diagnosis is -
A. Osteoid osteoma.

8. Osteosarcomao.

C. Fikbrous cortical defect.

D. Fibrous dysplasio.

explanation : Middle of the shaft of tibio. : Diophysis.

Q. A 14 year old boy presented with painful swelling over the
left shoulder. Radiograph of the shoulder showed an
osteolytic area with stippled coleification over the proximal
humeral epiphysis. Biopsy of the lesion revealed an
immature fbrous modrix with scattered giant cells. wWhich
of the Sollowing is the most likely diagnosis?

A giant cell tumor.

&. Chondroblostomo.

C. Osteosorcomo.

D. C}'mof"drr::wiﬂm'rd Sbromo.

explonation : Osteosareoma. § chondromyxoid fibroma. : Both
ore rrwe’mphjseal‘

“foung pokient —> Growth plate must be open —>
Crondroblostorno.

Q. R4S year old male presented with an expansile lesion in
irne center of femoral meiaphnjsia. On X ray The lesion
showss endosteol scalloping and punctate caleifications.
rmost likely diagnosis 1s?

A. Osteosorcomo.
6. Chordrosarcoma.

Active space

C. Simple bone eyst. |
D. Fibrous dysplasio..

Wo colicfication
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explanation : Chondrosarcoma. = Punctate caleificotions.
endosteal sm!phﬂ.
Popeorn coleifications.

E.in&/ are 5ign

Q. Commonest malignant fumor of the skeletal system is?
A multiple mgelmu.
B. metastasis.
C. Ostecsarcoma.
0. Chondrosarcoma.

Q. Metastasis is usually not found in?
A Femur.
B. Humerus.
C. Fibula.
D. Spine.
explanation : Metastasis doesn't occur in small bone,
mostly occurs in spine (umbar > thoracic),

Q. All the li!ol'.owhg stofements about synovial cell sarcoma,
are frue, except:
A. Originate from synovial lining.
. Occur more oMen ot exdra. articular sites
C. Usually seen in padients less than SO years of age.
D. Kinee and oot are common sites involved.

Questions (continue) 00:36:56

Q. A 10 year old male child presents with pain around the lett
knee joint. On X roy, there is a lesion at the distal Yemur.
Following is the clinical image. what is the

most probable
diagnosic ?

A Giant cell tumor.

8. Osteosarcoma.

C. Osteoblastoma. (not so aﬂgreﬁwe)

D. Chondrosarcoma. (occurs in older population)
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Q. which statement is incorrect aboud

the Po.’chobalj shown in the image r
A. Tumor has distinet morahs.

. s ectentric.
C. Arises From epif:h‘Ljs'-.s.

O. Ehemo{‘nerupﬂ is freatment of choice,

Image indicates mature patient with

mudtiloculode Expmlsﬂe lesion in r‘rﬁtaphljsis moving nto the

eplphnjsis, aCT.

Q. The treatment For the condition given

below is ¢

A extended Eu!‘l?.ﬁage with al\o‘gm%"c.

&. Bone biopsy.
c. Cureﬁage,

D. extended r:ureﬂuge with mﬁgm%

Q. A 30 yeor old male patient presented with
complaints of a. gradually progressive swelling
around his wrist joint for 3 months. Given below
5 the image of swelling § Xroy fim. what is the

most likely diagnosis | ¢
A. mlrxa S SOrcomo.
B. Ostensorcomo.
C. Osteotlastorno.
D. Osteschondroma.

G. maich the %ﬂowlng with the best mode oy management.

mmgermm :
A. wWide Excision
B. Curetioge.
C. Radio frequency ablodion.
D. Intra. lesional Steroid.

A. A, B-3, C~4, D-3.

B. A-l, B-4, C-3, D-2.

C. A-l, -3, C~3, D-4.

D. A-I, -3, C-3, D-4.

Pn{mhﬂlj :
I, Osteosarcomao.,

a. Sin 11}18 bone cﬂs-t

3, Giant cell tumor,
4, Osteoid Osteoma.

Orthopaedics ® v4.0 » Marrow 6.0 » 2022
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ORTHOPAEDIC INFECTIONS -
PYOGENIC

eroad ideas of infection :
Ds%eomtjehﬁs : Infection of the bone and medul'no\rgj cm.r"rhj.
usual'nj occcuwrs inthe mefaphtj&‘ls of Iong bone.

Septic arthritis : Infection of the joints.

2 medullary cavity :
Dskeomﬂelirﬁs

| Joint ¢ septic Arthritis

Bone infections

Pyogenic (bocterio) ve TB

Pyogenic infections causes severe local reaction/pericsteal
reaction. X-roy findings more evident pyogenic > Te,

Limited local reaction in T8.

T8 of the short bones (hand § feet ), local reaction is severe.

Osteomyelitis 00:03:22

Occurs in young children/ elderl-j populad:ion ' Due to re!theig
ot lrrfﬂu.ﬂ'rhj.

Poute of inYection :

* m/C Hermodogenous (pre existing infection).

* Direct mn’mntfimﬂ—surgical (contaminated sources).

* Open Yrocture.
* Septic arthritis (from a joint to a bone).
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= o.phnj'lococc.wz- aureus is the m/c cause of osi-eom}jelﬁis :
Overall.

Acute infection.

chronic infection.
Developed countries.
Devebpina countries.
HIV/RIDS.
Imonunocompromised.
Open fracture.

Post surgical/iatrogenic.

Special cases of osteomyelitis

Sickle cell disease patient : Salmonelia.

It is usually diaphyseal but it same padient has
osteomyelitis in metaphﬁms, it is by Stoph oureus.
Iv drug obusers : Pseudomonas.

Following animal bite : Pasteurello.

Following human bite : eikenello.

Prolonged parenteral therapy : Fungal organisms.

m/C site of osteomyelitis : metaphysis of long bone.
Overall most commonly offected bone

Inforts/chidren : Femur > tibio. (distel $emur > proximaD.
Adulte : Vertebroe.

metaphysis is rmost common locadion of osteomyelitis
becouse :
.. most voscular regjon of hone/highlfj nudtritious.
3. Hair pin loop asrongement o} blood vessels : sluggish
blood low (venous stasis). Allows movemen . ..
3, Few rr*onoei.j’ces ond mocrophages.

Orthopaedics * v4.0 » Marrow 6.0 » 2022
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Blood supplnj of the bone

Articular ca.rti!a.ae
EpiFthsml vein
Eppingse
Epphgﬁenl n.ﬂ.‘El‘lj
Ep'agﬂ'ujs.em lire:

met 0{3”5 s n‘e'mphﬂs.ea.! vein

rne*ta.phas.e-nl nr‘:erﬂ

Dh{.i'\}jsts Periosteurn

" Periosteal artery
Periosteal ven

Y b
X medullary covity
) k.

N\ " Compact bone

] " Nudrient Soramen
rudrient -:u“’CEI'H rludrient vein

Pathophysiology of osteomyelitis 00:11:16

Aoute c-steom_tjeliﬁs — Chronic nsteamﬁelﬁﬂ.
Chronic os’ceomﬂeliﬁs — feute exocerbation.
Spectrum of the disease is such.

Bacterio. enters metaphusis — hematogenous route —
abscess formation Uess monoeytes § more vascularity) —
deod bone —~ nutrient depleted — sequestrum — helps
OrgBnNIS grow  more pus produced.

Periosteurn aﬂn'd-re';izea new bone + contain infection spread
’ pe:no:ieol reaction - oaieopmae:mmr cells iy i%ered
new bone Yormed colled involucr wm

alxeds BAlRDY

more ahs.c.easfpus ’ per’r‘nmie'a involuerwm -t nﬂugh the
bone, enters soMt tissue -~ cloaca  skin also perforated

SinuS.
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Pyogenic
ifﬁ'ﬁ_{'-enilm
.‘
R — % e e, ,
whe of E L S sy 1R,
L = = fu | .-.11" |
T ,,' recton | - Blood '=-u|'-plu} e
- | f

|
klacked "M '
% I -_— Subperwscteal | a '
LS o Ay abucecs (pud L. L ,
| | . [ Y3

Berape

Sequestrum (dead
Stages of Osteomueltis G
vetacrum (new bone
formabion)

Aeute osteomyelitis + Before the Formation of sequestrum.
Chronic osteomuyelitis : After the formation of sequestrum.

%‘\
W\mmll
i
\
k

By

Involuerum / =

i
s

> Cloaca

Schematic representadion of the stages ol the
diceose

Active space
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Imvoluerum
me'mprgsas Clonca
— Sequestrum
Ep'nthBis

* < a4 hours : systemic manifestations (fever, pain).
minimal pus formation. Antibiotics will nelp.
* 7 a4 hours : Abscess Formation. Incise § drain the pus.
* Periosteal reaction starts around 7 4o 10 daﬂs.
* Sequestrum starts to form in the contents of the
obscess. '
* Abscess perforates the involucrum (hew bone) os
clooca.
" Pus drains through the involucrum ond discharges out
of the siin through a. sinus.
Clinical Features :
“oung Child with high grade Ttever, swelling § pain.
Pseudoparalysic due 4o pain (child does not want to move
tne limb). Also seen in septic arthritis, scurwy, sub periosteal
}'me.rmrrhage.

Pa&nhgim! halimarks
* Aeute osteomyelitis : (< a weeks) presence of abscess.
* Chronic osteormyelitis : (> 4 weeks) Yormation of

sequestrum.
Clinicol hollmarks :

* feute 05’(80{1\5€1ih5 ' Fever § Paun.

* Chronic os&eomjehhs : Sinus.,

Orthopaedics = v4.0 = Marrow 6.0 = 2022



n‘nmgemen’c :
Collect blood sample to check for :

LBL : Increased f‘rELLh‘OphiiS.
ESR @ Increased.
CRP : Increased.

1{} Orthopaedic
Infections -
Pyogenic

Blood culture : Only SO% positive for (me) Staph

ALreuns,

Serum procaleitonin is a. sensitive and q)eci’ﬁc marker
n the diagnosis of septic arthritis § acute

octeo n13€1 s,

* Antibictics : eroad 5pec{rum as empirical ’:hempﬂ.

Cerge as per culture report.

= ﬁmJBESiC.S t For pain
. nwpﬂrehc_g : For fever,

* Rest § Splint : To prevent movement as it causes pain.

* lce and limb elevation for ﬂuellinﬁ.

Endmob_o,l.j :

me| _ | &cn_e_ sean

* aallium &7
* ndiurm

wWal lobelied
(Best)

Marr o edema.

* Technitium 929

X-roy

* Shous changes
7 a4 hours

* within 48
hrs, Soft tissue
'IL.l.;t‘!u&‘ﬁ.&,!j;IIF
shadow around
bore (Barliest |
X ray change). |

* earliest honnj
dﬂoﬂae on
x—mﬁ :
Periostenl

reaction hlj
Ci—io dmj‘;:)

Gold ctordord invest vaa’non : Biopsy (hissue Yrom the site).

Treatrrent @

4 44 nours : Andibictics * Oroun the abscess.
? a4 hours : Artibiotics + Orain the abocess, f*‘,m_mju:ai dﬂlhmﬂ.

Duration :

AClve Space

* 3 weeks of Parenteral antibiotics Yollowed 'I!I.] 4 weeks
of oral antibiotics (assess response with CRP).

Orthopaedics * v4.0 « Marrow 6.0 = 2022
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Provisonalll ! :Jﬁ'l(?{}m'l.jﬂh'ﬁiﬂ. oV £ 4 weeks is considered acute
and 7 4 weeks @ eonsidered chronie, between a o 4 weeks is

sub-acute m’cenmjehl. 15,

Complications :

* Chronie Osteomueltis (m/c),

* Septlic rthritis (T owth plat e/ pt WSS prevents the
spread of intection),
seen in before the growth plate Pormation (<3 5earf,) 5
after Bmuu’ah plate fusion (in mature adults),
between a-14 years less, chanee of infection 5prea_d'|n_g
from the metaphysis.

* Septicemia.

* Growth disturbance.

Chronic osteomyelitis 00:33:36

Usually, 7 4 weeks Following the infection (arbitrary.
Clinical Hallmaurks ¢ Sinus.
Pﬂi‘rﬂ‘rogicn.! Hallmark
Sequestrum :
Dead.
Dense.
Devascularized,
Surrounded bﬂ Srn.nm:ﬂcit)n tissue and involuerum.
microscopic destruction of the haversion system.

Bovds BARIY

Disehar ging Sinus in tikia
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Infections - ——
Pyogenic
Chronic Ga*teomﬁeli't'ﬁ
Types of sequestrum !
Sequestrum Associated condition
Corolliform _ Perthe's
L - nr‘d"u]ﬂf."‘flr'ﬂ [ Hll'-tn.drﬂu}n ‘JUH'&PJ'J[HL‘I ll'aﬂl‘ &iti—:&',
| Tubular/ di.ap}'nﬂaem | ' jpgee O g
| Feathery / Sare / coarse sandy 6 €
Fine simdﬂ Viral Om I 3
_ Bomboy Has/Poliution |
|[ PERUEYETY _Ciokig _ C;_;an_:_ellous. Bone _ !
puttonhole _ __Pos’t Rodiation i
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| _ Black | Fungal, Ackiromyeosis |
L Wory '| ____s._qul'_niﬁa_ _ |
E’.ing sequestrum :

Sequestrum seen around the pin tract sites.

Management of chronic osteomyelitis 00:38:31

Blood Sample

Brood spectrum antibioties, analgesies.

Sinogram ! A radio cpaque dye injected through sinus =
10 Know the tract § plon treatment.

Ggold Standard 1n~:es+15a’cian : E:iopsg

Sequestrum

Treotment ﬂll.\}mjf. Surfjiual.
under ontibiotic Cover

eseds aanoy

Sinus troet excision,

Sequesirec{omﬂ‘

Debridement : Saucerization (Wide mouth cavity).
Curettage  Till $resh bleed (paprika sign) - fresh bone.
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Infections -
Pyogenic
Paprira. sign
Dead space is closed with :
* Bone Sra%
* gone Cement
Skin is covered with
* SKin Flap. s
* muscle Flop. %

* vaccum assisted covering/negative pressure wound
therapy (-75 %o -130mm hg) : Better healing by
promoting more granulation tissue formadion.

Contraindicoted it there is eschar tissue or tumor.
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Complications
* Patholegical fracture = bone destruction by obscess =
weakened bone.
* Acute exocerbation ot disease.
* Neoplastic change of the sinus tract = Squamous cell
carcinomoe.
* Amyloidosis (because of chronicity).

Variants ot osteomyelitis *
* NO sinus.
* No sequestrum.
* Patients have good immunity and organism has low
virulence.
The organism cannot grow in the bodﬁ, will be d.as{'mﬂed
leaving o. thick layer of bone and pus.

E:mdie‘ﬁ.'. abscess, | earrels sclerosing osteomuelitis
cubocute (3-4 weeks) - Chronie osteomuyelitis >4weeks |
| most eommon site @ Tibla (Proximal | mesteol ™77 77 77
end) Tibia
: Pus present No pus
peute dull aching pain Bony swelling
1 No periosteal reaction (central Excessive periosteal reaction
% lucencp, thick sclerotic vim | (sclerosing)
" Treatment ¢ Antibiotics 4 Treatment : Antibiotics
Debridement

Orthopaedics » v4.0 * Marrow 6.0 = 2022
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Infections -
Pyogenic
Thick dense bone
MR\ %nd‘urﬂgs of erodie’s abscess : Pneumbra sign.
Central lucency surrounded by thick sclerotic rim.
Brodie’s obscess  Potients preserrt with sh‘r:*j‘rr'f—mc}dera’ce pain,
lows grade fever, slightly elevoted €SR, CRP.
X roy shousing grodie’s abscess in metaphysis :
g
B
¢
g

Septic arthritis 00:49:06

2 Surgicod emrgencg
* pocteriol arthritis.
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* Seen in chidren/ elder\:.j septic arthritis
* mMC orgonism Staph aureus. -
W drug abuser : Pseudomonas. 1‘; :;‘im"f”ﬂ
Sexually active : Gonococcus. 1 D-:-.'ce:? muelitis
* mC joint : Minee (Infants ¢ Hip).
* Route : Hemotogenous. {
Clinical features :
Young Child with
* High grade Yever. — m};ﬁﬂ

* Inflammatory signs (swelling, |
pain and redness ).

* No joint movement : Due to pain of streteh of capsule
due to effusion.

* Copsule s sensitive 1o pain

* Cartilage is avascular, aneural,
a]_u,mphnhc. structure
with no sensodion of pain.

* Positions leg such that volume in the
capsule increases, streteh decreoses.

* Pokellar tap sign positive
(when pressed the potelio.
goes down due to effusion).

Position of ease
* Joint in position of ease : To minimize pain.
Hip ¢ Flexion, abduction § external rotation.
Knee : 5-20 degrees of flexion.

Management of septic arthritis 00:55:28

* Blood sample : CBP, ESR, CRP, TLL. - %uageﬁtive o¥

infection

a Cculture the collected sample.

]

[ el o

= . ranges ¥ widening of joint space due
to collection,

Late : Destruction of joint.
* MR\ Stjnov’tal -thic'ﬁeni.ng

Orthopaedics * v4.0 * Marrow 6.0 = 2022



18 Orthopaedic @m
Infections -
Pyogenic

* uSq guided aspiration —> Arthrocentesis (remvingjcint
contents). Both diagnostic § therapeutic,

emergency treatment : To get the contents out of the joint
Best is arthrotomy ¢ Irrigation and debridement of joint under
antibiotic cover,

Mormal Vs barmsed Joirt

.-". A =

Patnogenesis oF destruction :

Organism releases proteclytic enzymes like collagenases,
metalloproteinases, elastases = articular cartilage damage
— fusion of fwo raw bony ends = Bony ankylosis = end
squeole of neglected septic arthritis,

Pg)ogemc organ‘usm - sep'cia orthritis = bcn5 an'ﬁ'jlosis.

o ankulosis

Active space
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Types of m‘lﬂi.jhsis :

Fibrous nrw.'jlosis
Fusion of raw banﬂ ends with
Rbrous tissue
T8 Arthritis (less reaction)

Rheumoatoid arthritis + +

miovenent PT‘E—EEﬁ'c

E':':mH M‘ﬂ"aﬂhﬁiﬂ:‘-

Fusion of raw 'nontj erd with bore |
|

. ) [
Puogenic septic arthritis,
Te-Spine (spondylitis).
Arkylosing spondytilis, Rheumatoid,
arthritic

Ko moverent

Poin present

wo Pain

Um’coh1e_joint 5’ca.b're__§,o'|nt

Arthrodesis 'Ea.mjlr:uj fusion of joints.

Triple arthrodesis in r'reglected CTeV to ensure a stable Yoot.

Tom Smiths arthritis 1:02:51

" Sep{ i arthritis oy hi.p in 'm"r'anu:‘.ﬂ (¢ hjf}
* Since the capital Yemoral epiphysis is cartilaginous,
disease process ciew;iruﬂa head leading to chondrolysis.
Destruction of hip :
Hupern obility o¥ hip joint (destr n}ﬂed head).
Limb shortening.
Telescopy test positive (os head of femur §
acetabulam are not connected).

eoeds aanoy
L ]
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itis a surgjcol emergency to preserve hip function.

Septic arthritis : Destruction of left Femoral hand

18 Orthopaedic

Infections -
Pyogenic

Transient synovitis 01:05:49

* Self-lmiting inflammadion of synovium

* Pre existing viral infection > Antigen ond ontibody
reaction = synovitic = overproduction of synovial Huid
—> copsulor s’tre’fching —> pain.

* most common cause of limp in ehild,

* Followed by Septic arthritis § Pertnels disease.

Age : 13 yrs (septic arthritis 4 S yre).
Clinicol Features : Pain § limp * mild fever, Position of ease.
Best invest @mm * Aspirodion.
Treotment :
* Observotion (Follow up with es@ § ceP)
Tronsient stjmﬁﬁs. is olso Known observation hip.

_ rocher's eriterio

| anme'ghi heminﬂ
Temp 7 385°C (013 P)

. ESR 7 40 mon/hr

i LWL 7 13,000 cells/mm’

rocher's criterio. is used to ditferentiote between transient
S}jﬁmﬁti& and septic arthritic.

gach criteria gets a point; as the point increases chance o¥
disease being septic arthritis increases.

Orthopaedics = v4.0 » Marrow 6.0 = 2022
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Iifectinns of hapd 01:08:36

Paronychia. (running around the naiD :

* |tis the mc infection of hand.

* Infection around the nail and sometimes enters the nail
bed.

* most common organism is Stanhulococtis opreus.

* Treotment:
Antibiotics and drainage of abscess + removal of a.
part of nadl.

Felon/whitlow :

* Infection of subcutaneous tissue (pulp) of the finger
(mostly distal phalans.

* most commonly affected finger : Thumb > Index.

* Most common orgonism ¢ Etaphﬂmcocw QUreus.

* most cornmon eomplications of Felon :
Osteomygelitis of phalanx.
Tencs-:jnmrma

eJeds BANDY

Felon/Whitlow

Treodment : Antibiotics + 1 { O with Vertical incision to break
adhesions/septae to ensure absence of residual infection.
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Temsnjmv‘nﬁs :
* Infection of tendon/tendon sheath.
* most common orﬂnn'ns.m : 54:ophujbtoccus. oaureus,

Clinical features :
* Pain on tapping the tendon (tenderness on percussion)
Known as Kanavel sign.
* Fusiform swelling of finger in Slexed attitude.
* Pain on extension.

Treatment : Antibiotics, incision § drainage.

Orthopaedics * vd.0 * Marrow 6.0 * 2022

18 Orthopaedic
Infections -
Pyogenic

Aclive Space




298 Orhopaedics

aoeds aAndy

19

ORTHOPAEDIC INFECTIONS -
TUBERCULOSIS

Introduction 00:00:38

Tuberculosis /Caries /roch's Dicease :
Organism —> mjmbmkerwn tuberculosis,
most eommon site :
L Inthe badﬂ > PLdmmarﬂ .
a. In musculoskeletal sjjs!cem =
Spine T8 spondyfitis > Hip
T8 arthritis > ¥inee Brihritis.
3. Inspine = Dorso lumbar 7 Dorsal 7 Lumbar,
4, In children = Cervical soine.
Route = HEma‘:Og&vﬁus.
Paucibacillary infection by fiochs weak bacillus.

Variants :
I Caries sicco.: TS shoulder. _
oy /non exudative T,
3. Spina. Ventosa. : T& dactylitis.
“Filling up of air” appearance of

fingers,
T& spine/Té spondylitis :
I Para. diseal (most common),
3. Centrol.
3, finterior/ wet/exudative : Seen in children.
4, Posterior (rarest os facet jpints are least involved).

Parodizcal Caeerral fele on Postarion

'| |

V= i
Porodteal fr | |

: - sl Epostenior
arest I ——lenlral Pl | spial
nervertebiol | = [ perlebral serebiol —l | s | dements
dist i j i 1 \
= | i | Panler on By | - |
L:-wiu'l.wluul
lyarrent

Paradiscal is most common :

Areo. of disc § contiguous Y , vertebroe above 1 below are
involved as they are developed from one common somite/
sclerotome and have a. common blood supply.
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Tuberculosis

Involves bone % cartilage (dis®) in

front of newral element. | /‘< [
—>

nnadrom3 of vertebroe

Arker or Posteror

Spwnal cord Transwersa a Spnal cord

L Epnous 0LeLS .
'I-spprmgg | ——Fonet of superion articulor
\\‘\_‘ —wTtervetelral dise ! -, [rocess
' = Faret Yor head of ris

articular prhoess . o e \
' 1 T —Peds o W \-,_'- inferior articular
: ey i 1" =>=l__process Spinous
Fanet for head’ . Spal ne = L) ProeRls
Arverior exiting = {in AR
o rip iy :g : “-'5""] N
foramen rocess
§ Lekt postersiaterad Ymes: o
B i artichlated vertebrae

TB limited fo the bone = TB spondylitis/ Pott’s spine.

gut iF the infection is extends and compresses the spinal cord
from behind, producing neurclogical symptoms :

Pott's Paraplegio.

Clinicol features :
Constitutionol symptoms
. Low grade fever.
4. Moloise.
3. hlish': pains.
4. Evening rise of temperadure,

Locol findings :

I. earliest SBmP'{orn =2 Pan.

4. sarliest sign = Parospinal muscle spamv"%enderness

3, Goit * Coutious Bait

4. militory oftitude.

S. Cold albscess.

. Deformity = Vertebral destruction leads to collapse of
he vertebroe which couses deformity.
On polpation of the spinous process is felt prominently,

Active space

tinuckle : Prominence on one 51::inws process.
Gibbus : Prominence of -3 SpiNous processes.
Angulor Hﬁphosis : Prominence of 73 spinous processes.
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eston | L
E:ll: ure of ’_}fi__
o WO part -
/ of uerlel—‘:?;g I'_ =1 .H

Eyibius

X ~Roy %ndjngs :

earliest X-ray finding : Triad
. Disc space narrowing due to
destruction or desicCation
of disc.
a. Paro. vertebral abscess.
3. Vertebral Lysis.

Investigation of Choice = MR spine.
Dise involvement and, involvement

lower half of upper vertebroe and
upper part o¥ lower vertebroe.

Gold stondard inuesd:'ugahon = 7 guicled hiopgﬂ.
end sequelae of Pott’s spire :
T® ever‘x_a,mhere elee causes Rbrous anHl:j‘ncgis but in spine it's

aoeds aAly

b0n5 an'rﬁljlosis.
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Pott’s paraplegia 00:10:50

Due o compression of spinal cord by T8 spine disease
process, po&ient will have neurobcgim.l S.Brnptnmsu
Causes of cord compression :

.. mechanical cause  Due 1o granulation tissue.

3. Cord oedema. : Due to inflammadtion.

3. Thrombosis of spinal artery,

garliest neurological sign : Upper motor neuron lesion type o
lesion

. Arkle clonus / DTR ++

a. extensor piantan

Prognostic factors for Pott's spine ‘

| Feature | Better prognosis I Poar prognosis _‘

Degree of cord Portiol (e.g, only complete (grade V) |
involvement I sensory or rnotor)
Durotion of cord Shorter history Longer (> 12 months)
involverment . — '
speed of onset - Slow Rapid

| Tupe  early onset | Lade onset

| Age | Younger Older .

 Generol Condition . Good Poor '

' Vertebral diseose | etive/exudotive/wet | Healed

Huphotic deformity | 40 | ?k0

| Cord on M| ot rmal rl‘ujelun nlaedﬂﬂrmx 8

| : (cord c.imnae*ﬁ 3

Intro-operofive E’r lesion | Dry lesion E

Last —> sowel or Bladder involvement —> Prognosis is poor.
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Important prognosis factors for Pott’s spine :

.. Age —> Younger have better prognosis.

a. early onset of the disease has better prognosis (early
onset compression is u.s.uadlﬂ due to the granulation
tissue, hence treotable ; Late onset compression is due
to the body de?orm‘-.’qj).

3. Slow onset has better prognosis = Since ropid onset
poraplegia. is due fo spinal artery thrombosis.

4. Short history hos better prognosis.

Treatment 00:14:48

Indio. being a. developing country treated T conservadively
with anti—tubercular dmas..

Developed countries treated T8 spine aggresawel}j thought
S ger 5

In 1970s, a. Middle Path Regime was creoted.

Treatment

Regime

e |
inTT for 18-a4 Mmontns + Rest + Brace (Tngmr)‘

— ] _—j_

| 1mpr0~.rEmEﬁt | ‘ i\m_1r;\pwamént ?_sﬂnﬁﬁ mrs_ew’_ bowel

e

1 Bladder involverment
|

The broce used ic called 1 mj'lm"s‘. Brace.

Cortinue ‘ ‘ Surgjcal
Treatment '

surgimi Demmpraasion :
Approoch —> Lett Anterolateral decompression + Autologous
bone grafting (+/-) stabilization of spine.
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Infections -
Tuberculosis

Since T® spine is a}read}j . sody

weok on’reriorlﬁ, o. postericr Rib ( j

rernack anld ales Pedicle M~

ap ‘ % Y

wealken the posterior Costo 73 .

Par’c of the Spiﬂe. Transverse Ill

Hence a Pasterior process |

approach, which is genem!‘uﬁ
done in other spinal
conditions is not done for T spine.

Antero lateral decompression

LeMt anterolateral side is prefr‘erred as aorta. is much easihj

reparable os compared to IWC.

Parts removed
. Rib.
. Transverse process.
3. Pedicle.
4, vertebrol b0d5.
S. Bifected Disc.

Ditterential d.hﬂncsis of central T is metastasis.
To differentiote do a. MR
T8 == Dist in involved.

mets = Dee is E.pared.

Tuberculor v/s Tumour

Active space
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There's a. sPec.laJ ><~rmj sign in Mets spine —= wimk,ina oLl s.ign
pue to destruction of pedicle.

Absent pedicle

u.l'an.inS ol Siaﬂ

TB Hip (TB arthritis) 00:21:19

Route —> Hematogenous.

First Yocus of appearance !
I. Acetobulum.
3. BabeocK's triangle = It is the area. in the neck ot
fermur which is deficient in monocytes § macrophages,
therefore T8 grows easily,

Orthopaedics » v4.0 * Marrow 6.0 » 2022
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Infections -
Tuberculosis
Clinical Yeotures :
I. Constitutional s:.jmp{'oms.
a. Painful limb/ antalgic goit.
3, SMﬁent ot limb.
4, Deformities.
‘:':’m.gE&
L Bﬁnwiﬁs : Stage of apparent lengthening,
. Eﬂ”ﬁj arthritis : 5+a3€ ot apparent 51r'mr+en1n3.
.+ Stoge of true shor’cening. j
W, i,dmderlng acetabulum/advanced arthritis : Pestie and
mortar de%rmihj,
V. Fibrous anhﬁiosia
Stage of T8 Hip
5’:&59 | Karme Fniho!o%
! : Synovitis Inflamed Synovium leads to excessive
synovial fuwid, secretion. This causes
Distension of capsule and pain (Fodﬁen’c
keeps hip in position of ease)
i garly Arthritis | Flexion, Adduction, Internal Retation,
a.pparen’c slrmrtemnﬂ L] em
I Lote orthritis | Flexion, Adduetion, Internal Rotation, true
s.horkening 7l em
v vlondering Destruetion of acetabulum, Head of
feetobulum/ | Sermur moves ?re.e'H in acetabulum, limb'
odioreed chordened, hﬁpermbiie, te!esmpﬂ Ve
orthiritic (pestle § mortar deformity)
| v Filrous Painful hip with limited moment
| ﬂf‘ﬂljbﬁl‘,:- !
X-roy %ndlngﬁ :
earliest sign = Juxto-articular ﬁs'reopenim’ osteoporosis due i
to infection inflammation ieadjng to hﬁpero.emin. g

Phemister triad in fuberculous arthropathy !
I Juxto-articular osteopenio/osteoporosis.
a. Peripheral osseous erosions.
2. @raduol narrowing of joint space.
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Treadment :
EMB —= ATT + Rest + Trontion.
Lote = ATT + Correct the De%rmﬁlj.

I Exeision o.r’chrop!as’c‘:j - Girdle stone. Remove the
fbrosed head and interpose with o muscle. This muscle
will not aliow the bones +to grow into each other.

a. Arthrodesis = Fusion of the hip,

3, Hrthroplastﬁ —> Totol hip replocement. It is the best
treatment but to be performed only after 10-1S years.
Since it has high recurrence it done early,

TB Knee (TB arthritis) 00:27:53

Clinical features :
I Constitutional 55mptcms,
3. Painful limb / antalgic gait.
3, S:mr-tening.
4, Deformities.

Investigotion of choice = MR (Synovitis).
Gold Standard Invest iﬂalmﬂ > Euope‘n_l_j.

Enrhj 5’(&56 :
'&Ajmxfihf-; —> ‘_'-;light fexion (6-20)° which is the position of ease

Yor the Knee.

poeds BADY

Late Stage : DeYormity — Triple deformity,
L. Post subluxation.
a. external rotation of tibio.
3. Flexion of knee.
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Treatment :

I ATT and troction

a. Arthrodesis.

3, nr’chmp'lash_.j.
EIEE]EEE%@:E - 00:29:33

I Felonis ?

A Infection of nall fold. 8. Infection of wlnar bursa.

C. Infection of pulp space. D. Infection of DIP joint.

Chronic Osteomyelitis
€ — Sequestrum
i1 — Involuerwm
— Cloocoe

Answer : Infection of pulp space.
Paronychia. is infection nadl fold.
Felon is infection of pulp space.

3. True about chronic Osteomyelitis is All except?

A. Nonhealing sinus is most frequently d/t presence of

sequestrum.
B. Sequestrum is heavier than live bone 5 trabeculoted,
C. Involuerum is live dense sclerotic periosteal bone
formation around sequestrum.

D. Complications include amijlmdﬂsls. and sepsis.
Ansuer : Sequestrum is heavier than live bone § trobeculated
explanadion :
Sequestrum :
Deod,
Dense.
Devoscularized,
Surrocunded by gronulation tissue and involucrum
microscopic destruction of the haversian system.

3. Cloocoe is located in g‘

A. Sequestrum. B. Involucrum, g

C. Normal bone. D. myositis Ossiflcans.

Answeer @ involuerum,
4, erodie’s abscess is a {Hpe of?
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A. Beoute ﬂstecm}jeli’ci& B. Subocute oﬁecmﬂeﬁﬁﬁ.
C. Chronic na%eomgehhs. D. Sep’cic arthritis.
Answer : Subacute oskemrﬂeli’cia.
S, Which of the ?cﬂowlna is not 4rue regarding tubercular
os’ceomﬂehﬁa?
A Kis o Seccnd.&r_lj T8. &. Periosteal reaction is seen.
C. Sequestrum is uncommon. D. Inflammadion is minimum.
Answer : Periosteal reaction ic seen.
. c,handmlﬂgus oCCuUrs cerrmonH in which h_.}pe or
po.’choioﬂﬂ?
A TH arthrihis. B. Sjjphﬂi’r‘uc orthritis.
C. Chondrosarcoma., D. Septic arthritis of 1n$anc‘kj.
£, Sepﬁc arthritic in adults.
Tom Smith’s Arthritis
Septic Arthritis = Destruction of Left
Femoral Head
Answer : Septic arthritis of 1r.¥anc5.
Expim’cim :
Destruction of head of femur which is made up of cartiage
Presemts with pasitiue teleaco-pﬂ.
1. Most common joint involved in septic arthritis?
A, Hneejair-.t B. H'Lp.
C. Shoulder, D. Elbow,
Answer : hneejo'mi.
& Chidren — Hip
§ Adults = Knee.
& . 3 :
o 8. what ic the most common site of T8 in the
musculoskeletal EHS{Em?
A. Spine. B. Fnee,
C. Hip. D. shoulder.
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Answer : Spine.
Children —>. Cervical spine.
Adults = Dorso-lumbaor spine 7 Dorsal spine> Lumbar spine.

9. All are true about spinal tuberculosis except?

A. Back pain is the earliest symptom.

&. Dorso-lumbar spine is the commonest site.

5% Emaﬂera’ted lumbar lordosis is a. prominent clinicol
feature.

D. It is usually Secondary to a pulmonary infection

Answer : C
It is the loss of lumber lordosis is the feature.

10. Tuberculosis of spine least IiHeiﬂ involves which part of

the vertebrae?

A E‘:od}j. 8. Lormino.

C. Spinous process. 0. Pedicle.
Answer : Spinous process.

I. Al are True about spinal T& and Paraplegio. except?

A. Paraplegia. is commonest in T8 of the upper thoracic
region.

&. Poraplegia.is caused by spinal cord edema.

C. most common sequelae is bony ankulosis.

O. most common sequelae is fibrous ankylosis.

Answer : Most common sequelae is fibrous ankylosis.
E:on5 wwj'nsis —> T spine.
Fbrous Oﬂ'l"-.ljiﬂrsis - Everﬂuhere else.

13. In T thoracic spine the earliest sign of cord
cornpression is?

A Blodder dysfunction. B. Motor weakness.
C. extensor plantor. 0. Sensory loss.

Ansluer: Extencor plantor.
12. Poor prognostic indicator of Potl's Paraplegia is?
A f:aﬂa oncet B, Active disease.
C. Heaoled diseose. . et lesion _

Answer: Healed disease.

Proanos’cic Foctor of Pott’s Spine
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Feature Betier prognosis Poor prognosis
Degree of cord Partiol (e.q, only " Complete (grade ).
involverment. | sensory or motor). .
duration of cord Shorter history, | Lenger (> 13 ronthe)
involverent. Slowa Ropid.
Speed of onset. Early onset. { Lote onset,
Type. Younger, | Older. .
Age. Good, | Poor.
General Condition. | Active/exudative/wet. | Heoled.
vertebral diseose. | < L0 ? O
Hﬂp'mﬁc de%fmi’c]j. Normal. ,I mwa!Mth&gﬁnx
Cord on MRi | (Cord changes).
Intra~operative. et lesion. | Cry lesion |

14, The first radiological sign of T6 spine is?
A. Narrowing of intervertebral spoce,

8. Rorefaction of vertebral bodies.

L wvestruction of laminae.

D. Fusion of spinous processes.

Answer: Narrowing of intervertebral space.

Types of Ankylosis

f Fibrous ankylosis gony ankylosis
Té&-Arthritis. Pﬂoaenm Septic Arthritis,

Te-Spine (Spondyitis).

| Rheurnodoid, Arthritis + + mﬁﬂhsina s.pond.aﬁliﬁ, Ereumadtoid
B ) | Arthritis. o

movement present. | No movement. ]
Poun present. Mo pain.

| unstoble joint. Stable joint. |

5. A S0 yr. old Known aleoholic presented with pain in
dorsal spine. On examination there is tenderness in
Dorso lumbar junction, Radiograph shows destruction
of 1thelath dorsal vertebrae with loss of dise space
between DIa-LI vertebroe with a hcng paravertebral
shadow. The most probable diagnosis is?

8. Pott’s spine.

D. mMultiple n"ﬁeiom

souds aAndy

A. Metostatic S.P'ﬂe dicense.
C. missed frauma.

Answer : Pott's spine.
LosS of dise space = Te.
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le. For o. Podient with D7 and D8 Koeh's spine with
paraplegia, what is the treatment of choice ?
A. BKT or ATT. B. Artero loterol decornpres&i{}n ond ATT.
C. Laminectomﬂ. D. Posterior decnmpress‘mn and ATT.
Answer: Antero loteral de compression ond ATT.
I7. which term best describes T8 of the hand and feet?
R, Spina ventoso. B. Cories siclo.
C. Potts disense. 0. None,
Ancwer : Spina. ventosao.
I8. Tuberculous arthritis in advanced cases lead to?
A Bonl.j m‘\!ﬁﬂbﬂig 8. Fibrous mﬂﬂlaﬂs..
C. Loose joints. D. dﬂmc&k’ﬂj&iﬂh
Bnser: Fibrous anhjbsis.
19. Apparent lengthening is seen in which stage of T hip?
A stage 1. B. 5-'::0.53 .
C. s.’mge . . Stnge W,
Answser : Staﬂe I
Staﬁes of Te Hip
Edraaa narme Pai'nn‘ruag
\ | Synoviis. Inflamed Synovium leads 4o |
l exeessive sunovial fuid secretion.
| This causes Distension of capsule
and pain (patient keeps hip in
position of ease) . |
| 3
I early Acthr i, | Flexion, Rdduction, Internal Rotation, ;
apporent S.iwrieﬁmg Llem,
M Lode arthritis, Flexion, Adduction, internal Rotation,
frue sﬁ-nrienina 7lem.,
v wondering feetabulum/ | Destruction of acetabulum, Head of
odvonced orihints. | Yermur moves ?reEﬂH N acetabudanm,
| limb' shortened, hupermobile, 8
telescopy +ve (pestle § mortar i}"
delorn 11':1:5) \ E

v | Fibrous ankylosis.

Pairful hip with lirnit ed moverment,
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PAEDIATRIC ORTHOPAEDICS : PART 1

Fractures 00:02:26

Characteristics of pediatric bones :

* more water content :

It is more flexible, so when force is opplied it
bends rother thon breok.
It is more amenoble § resilient 1o stress.

* Thick periosteum :
it is protected by the soft, Rbrous tissue
around it.
even if the bone breaks, the periosteumn will
keep the frocture in its place.

* more remodelling potential (metaphyseal bone) :
gven it there is o fracture § the bone
breaks, as it heals it will remodel /correct
itself as the child grows.

Whot happens when we apply force on the bone 7

gone has an outer surface and an inner surface.
Force applied bents the bone.

Outer surfoce tokes o convex shape.

Inner surface takes o. concave shape.

.' »  Outer swr¥ace/

Convex
s

, Outer surface/

concoave

The Yorce acting on the outer surface is distractive Yorce as
it goes awoy from the center.

Also called as tension force.
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The force acting on the concave side is aping towards the
center and is called the compression forece.

Two "}jPES' o Yroctures moay occur beaond o. certain
phljs.iobgim.l bendir\g limit of the bone :

Gareen stick fracture :

* IF the force is beyond the capacity of the bone to bear,
the outer surface/tension/distraction side breaks § the
fracture line goes inside, causing a unicortical fracture.

* seen in the forearm of a child, |

* Identified on X ray based on visible growth ploke/ physeal
plate seen only in children.

* Like in o green stem, the break is only in one cortex.

green stick fracture
Torus Yrocture :
* Ao ceen in children.
* Bulge on the compression side/inner surfoce/concave side

cousing forus ¥rocture,
9

Torus Yracture

AClive Space
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most common fracture in children is the green stick fracture
which occurs in the forearm (radius » ulna).

most common fracture ot birth : Fracture of clavicle.

most common fracture in children %Howing foll on an
outstretched hand : Supra. mndnjﬁar fracture of humerus.

miost comrmon Fracture overoll : Clovicle frocture,
Treoiment modalities :

Torus frocture :

* Plaster OF Paris/POP application.

greenstick fracture :

* Only o single cortex is fractured the other cortex has to be
'soimgemcajhj broken known as osteoclosis.

* Done to ensure that both sides heal together without
C!.E%rmi:t‘!j.

* Plaster of Paris/POP is applied only oftter this.

Toddler’s fracture 00:13:07

C.ﬂmrmn'lﬂ occur in children ?c‘l'mmina occidents.

Spiral fracture of tibia.

poin on malH'uirﬁf lirnp.

Fracture line usually missed on x-ray

* undisplaced due to thick periosteum in
children.

Fibula. is intact Jonly tibia. is fractured,

Child continues to wallk bearing weight on

the Rbulo.

Treotment : POP cost is apphed..

Toddler's fracture
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Battered baby syndrome 00:14:31

Fractures in children dealt keeping this in mind.
Factors that should arouse the suspicion of battered baby
53n¢0m in children are :
. 1nmns.is.’fent15 in his‘corij*
* Ditferent fractures in different stages of healing,
Do X ray scanogram Gull body X roy) to rule out
fractures in the whole body, ;
* Usually, fractures occur in the metaphysis. :
* Long bone fracture in non ambulatory children must
raise suspicion : Particularly spiral frocture.
Long bone fractures are common in toddlers and
older children once they start wolking,

Growth plate injuries 00:16:39

The Emurﬁw plote o N Latuwen the e.pi.ph\njsis and
me-i:oph}js'\s.

nuan‘n%ed view of the Srcwﬁw plote

¥
g iy

ard o e

LREEe R

Layers of Phujmsfgrouﬂh plote from epiphysis to metaphysis :
+ @erminal
Loyer where cells take rest,
most important 1;15&.1'.
Injury leads to inhibition of growth.
* Proliferative :
Loayer where cells start o mukttiply,

Active space
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. H5Pertmphi¢ :
Layer where cells grow in size.
weakest !oﬁer.

* Calcification
Layer where calcium gets in to the cells.

* Ossiflcotion
Layer where calcified cells become o part of

the bone.

Growth plate is not visible on x ray os it is mostiﬂ

Salter Harris classificotion of phuseal injuries :

Tﬁpel

5 = Slip/straight across

Transverse fracture t
the arouﬁh plate

£ sCre Slpped capital
Femeral epiphyse)

L -

1 Lpe W

o

Hfl\ua.u

Tre frachure lies oLy from
tha aint, Il-muﬂh tre Ef'ﬂuth
jhate ard tiwe |1'-¢L'LF1’:{J~_‘.|3.,
Span vy e ep.pln_1s».s

By ";ul'u\f.'olkhjhl' Vieelure
ol he bunerus, Proeture

of e phalanges

L& Lot

The Vrocthure s bekag the
i““}ﬁ-ﬁ- e i‘i?#l_:ﬁ-t‘l
ey Thae loter end oF b
fracture n ehidren
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TE = Through everuthing
A fracture through all three
é Type IV elemants of 4he bone,
the ﬂmmth plate, m&n{*vj';b:,
and epiphusis
ﬁ 6 Eqy Lakeral condylar Fracture
of the humerus

£ = pammed (erushed)

-l TYPEV @ compression fracture

of the growth plate
egy Fall From a height

Basic S types Following uwhich it was modified to add. types

from b +o 9.

Mnemonic : SALTEL

* Type | Fracture line splits the growth plate (split fracture)
—> good prognosis (best.

* Type & : Fracture line goes above towards mefaphfjsis =
good. prognosis. auk.a. Thurston Hollond (Most Common).

* Type 2 : Fracture line goes towards epiphysis (ou) —
injures Sermim.l ia:jer —> poor Prognnsis.

* Type 4 : Total/through * Fracture posses through all 2

layers of bone —> poor prognosis.
* Types: 1mpo.cﬁanfrmmedfcm5hina of growth plate
woRsT).
-'#
T}jpe 4 Salter Harris
classification
Classical his‘mfﬂ of Type S

Child presents with a. limb length diserepaneg/de?ormmj
foliowing history of trauma/Fall few months/years back,

X roy revealed no frocture.

Previous history of trauma. led to growth plate injury, however
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it was not detected on X ray as it is p'r«au:it:..rr'fur*u::.n’c’nﬂI
corﬁlaaim.

Child will present with arowth arrest.

Hence fﬂpe S is retrospective diagnosis.

exarmples of Salter Harris Classification :

* Typel: Slipped capital Ffemoral epphﬂs.is (scrFe).

* Type & : supracondylor humerus frocture, phalanges of
hand.

* Type 3: Lower end of tibio. fracture (Tillaux Chaput
fracture).

* Type 4 : Lateral cnrdﬂle of humerus frocture.
* Type S : Compression frocture, Foll from height.

Congenital anomalies in paediatrics 00:26:46

{ Congenital }—i’u;ij neck
' Torticollis }—{

3 o Vision extra. ocular
\..|ncqwred. 18 }— s [musme F“ISIj |

Reuired con be due 4o neruomuscular pmblems.

Congenital muscular forticollie/wry neek :

Also colled as Cock Robin appearance.

Titting of head to one side leads to chin pointing o opposite
side.

This is due to sternocleidomastoid (4cm) contracture due 1o
birth 4roumo.

Birth trouma to sCmM —* Ischemia of SCM —* Fibrosis —>
Contracture,

Oecurs o the junction of 3/2°4 and lower 1/37,

most mrnr‘mdij on the riﬂh’r side.

Clovicular head is most cornmonly oftected.

E.ablj is normal at birth and tilt of neck becomes apparent
ofter o Few weeks 10 months (atest h‘:ﬂ 3 months),

Parents on examination may feel swelling at the e/ forotic
nodule due to fbrosis of the muscle.
Hence, also called SCM tumour.
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most coases are self liniting.
Moy lead to piagiocephmﬂ (abnormal development of the
heod), it the contracture persists for 7 | year.

Head tited bowards

Chin pairt away from the

C.ongenital muscular torticollis
Treatment :
usmj‘ug corcervative,

Surgicol release i persistent beﬁondl year.
Optimum age Sor surgery 5140 4 years.

s

.'-_'_-\N:. .-

A
A3

Cock Robin appearance
Birth 4rouma. is due to :
* greech babij,
* Shoulder dgs’cucio,.
* Intro. uterine packoging defect :
&roup of conditions that occur due to abnormal
pressure on the introuterine bahnj :
DDH/Developmental dystocia. of hip.
meto. tarsus adductus.
Congenital Dislocation of Knee : most common is
hﬂper extension ’t‘ljpe.

Orthopaedics * v4.0 » Marrow 6.0 = 2022

S m=Y
20

Paediatric O
Part - 1

Active space



320 Orthopaedics

oouds eAnoY

20

Sprengel’s deformity 00:33:21

Congenitol de?crm'r'cﬁ with undescended, hypoplastic scapula.

It occurs due to persistent omovertebral bar.

Presents with restriction of shoulder movernents.

Treadment :

* Release the omovertebral bar and br‘mg the secapula down
The surgery is olso Known as woodward operation.

* Usually done between 3 1o 8 years of age.

* 1§ delayed brachial plexus will require more stretching ard\
hence associated with poor prognosis.

SPI'"E:HSE'IIS- de?armih:j

most conmc-mﬂ ossociored with ¢
. hlippei Feil s.Urdromef “rS.
* Seoliosis § other congenital anomalies.

riippel Feil E.ijlmmef YFS
It is 0. segmentation defect of the cervical spine. This wil
couse o triod of symptoms

* Short webbed neck.

* Low set hair line,

* pediriction of neck movements.
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Therefore Sprengel shoulder patients will have KFS, but KFS
padients need not always have Sprengel shoulder as the 11 ..
common association of KFS is scoliosis.
Other anomalies associoted with KFS :

* gentto Urinary anomalies.

* Ocular defects.

* Hearing defects,

* Cordioc defects.
Advised to ovoid cortact sports 1o prevent h}jurﬁ.

Madelung deformity 00:39:33

Derect:

Distal end of the rodius growth plate fuses early —> there is

o. defect in growth (but ulna. continues to grow nm’mlial

Delor rn'r‘nj '

Una. is more prominent than the radius.

volor subluxotion of hand : Dinner Fork delor mity in children.

SO% coses ore bilateral

Viekers I'Laorrf:nﬁ i

* Attoches carpol bones fo distal end of radius,

* Pull on the HSGJ”E.’ﬂ’{ couses
injury to the amw’ch plote.

Moadelung is associoted with

Twrners SEjndrorm:.

Positive ulnor variance,

Orthopaedics » v4.0 » Marrow 6.0 = 2022
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Uinar variance is the differential length between radius and
ulno.

Murma.nfj rodius is slighﬂ}j longer than ulna. as it is a:’nr:Mahrg
with carpal bones, however it is considered 1o be of the same
length : Neutral/normal variant.

Ulna. is longer than radius : Positive ulnar variance.

Ulna. is shorter than radius : ni

Haurwd

{violar sublusadion)
reudral voriank L

s y

(M /N

b \ Plus variant madelung’s
I"-I defor mity

Ir'_ ™
H . ‘ Lina, 1 Ladius
\ (_/ (clistal end, (volar and winar
\ ) . inus variant [ ominent) cu'ull.n.'qh\.‘n"
Treotment :

Surgery done i patient has movement restriction at the

uirist,

Darrach’s lJrD(leduf e Zesecltion of the terminal end of wna.
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el feeied

Ligament ok viekers madehna dea'?orm'rtﬂ

Types of limb deficiency _ 00:43:46

Amelia,

Complete absence of limb/obsence of both 101'15 and short
bones.

Phocomelio. ¢
Leng bones are absent, short bones are present. Seal limb
seen in tnolidomide poisoning,

Prhocomelio.

Hemimelia, :

Longjitudinol de%ic'eﬂca of limb,

most commen is fibular hemimelia, where Rbula is absent,
In these cases, the other bone turns towards absent bone.

Actve space
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Fibular hemimelia

Radial hemimelia/radial club hand 00:46:05

Longitudinal deficieney of radial side of the limb, ulna. wil
bend towards the radius.

Complete > partiol de%ciem5.

Complete :

Everything in the axis will be absent.

Radius, seaphoid, trapezium ond thumb (40% of the hond) will
be absent.

Partiol hemimelio. :

some parts of axis will remain.

It is called club hand as it looks like o BGI? club.

Radial club hand

Associotions
Holt oram sundrome : Abnormalities of limb § heart.
Fanconi gjncimme.
TRAR e,njndrr:-rne : Thmn-.hor.nj’mpenm § Abzent Radius
VACTER f;tjnclmme.

veriebral,

final,

Cordioc.

Tracheoesophageal Nstula.

Esophagea] odresio.

Renal § radial anomalies.
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Treotment :
Centralization of hand over ulna. § pollicization of index
’ilnaen’" great toe.

Pollicization

Fibular hemimelia. v/s pseudoarthrosis of tibio. :

| Fibular hemimelio Pseudomi-hrosié 05} tibia
Absent fibulo. on x ray, Mo absent bones on X roy.

Angulaion de?orml'k}j ot leq Dnl3 angulation d.e?ormitlj
along with absent %ngers

due ‘o oxiol defciencu,

Couses:
most cm*-mcﬂik} seen

|in neurofbromadosis.
\diopathic.
Cf:melen'rtai pseudo arthrosis
of tibia. due to intrauterine

. nON union of tibia.

o A ar ——  mm———

Active space

Fibular hemimelia. Fibular hemimelia.
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Peeudparthrosis of tibia

Cleido cranial dﬂsos’msis :
ancrmn!'ﬂ"lj in the skull and clavicle.
Congenital absence of clavicle(shoulder can be brought close

t0 each other).

Cleido eranial dn:jsestos.ia

Polond sljndn}me ;
Cﬂngenitad obsence of muscle.
most common muscle 4o be absent is pec toralis muscle,

Poland sBr‘drome

Orthopaedics # v4.0 » Marrow 6.0 = 2022




PAEDIATRIC ORTHOPAEDICS : PART 2

Normal pelvis and hip 00:00:34

cherton’s line/areh : Line drown $rom inTerior margin of

superior pubic ramus running loterally towards the medial
part of head and neck of femur, ending just before lesser

trochanter.
Dlsrup-\-lon ot Shenton’s line : P&*c’mlogaﬁ o hipjoi.n{'.
Sacro fac jont
=tainl g Figyl
Wirn

Aoetobulum

Head of fermur
keck, of Fermur

esser drochanter

Shakt of Fermur
|§-ﬂ1‘|u.l'l"l
aupericr Fu.b'u:: romis
Inferior pubic rommus
Meck shoft angle :
Normal neck shaft anele : 1a0°-1230°.
In children, angle is more and decreases with age.
Coxo. Varo. : < 130° (sho$t moves towards the mid-line).

Coxa. Valga. t 7 135° (shoft moves away Prom the mid-line).

Femur neck-shaft CU'\S!E

weck of Tenur

Shaft -

areater frochanter
Chrhurator Foramen

Aclive space
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Cova vara, Kerrral
(1a0™) han® - 135%) (:.|35“j

T

Physis in children : 5-7
In children - Hip has a growth plofes :
* Below the head of femur.
* 8elow greater trochanter.
gpiphysis on the head of femur : Capital femoral epiphysis.
BIRLA SUPPIY of head of femur :
o me'tﬂ.{:h‘EjSEﬂJ
* Foveolar.
* eridge age group (4-10 years — where blood supply
of femur chitts between metophyseal § foveolar,
increasing risk of Perthe’s disease).

Coxa vara 00:06:28

common features :
L. Decrease in neck shaft angle < 130 .
a. Limitodion in abduction § internal rotation :
3. So, every time hip flexes it goes into external rotation :
Dbhgaie external rototors :
* Perthes.
* SCFPE
* Congenital coxo. Vara.
4, Axis deviotion :
¥inee pointing towards the same side on Yexion of
kKnee g hip.
S. Trendelenburg gait * Failure of hip abduction,

Trendelenburg gait :
* Principle abductors of Hip : Gluteus medius § Minimus.

Supplied hﬂ cuper ior Siu{ea! nerve.
* Reduced neck shaft angle leads to proximal migradion of
Srea{:er trochanter, so the Slu’teus medius is shortened.

Orthopaedics ¢ v4.0 » Marrow 6.0 » 2022
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* Aecording to Fronk starling law, more stretch more the
E.{rangih.
* Sp shortened or reloxed muscle is o, weak muscle,

* Abductor failure : Trendelenburg gait.

8  — —

Axis deviation

Types of Coxo. Vara.

Infantile/Prirmar Y

T 5. Perthe's disease.
Coxn Vara. | f———

= . T——
pequired/Secondar Y |

SLCFE

Congenital (infontile) Coxo. varo.

InTantile coxa vara

Achive space

* Alko known as infantile/ Prlrrmr Y Coxo. voro.
* Developmental anonm]ﬁ of a port ot {rmngular part o¥
neck of femur, neck stops growing : Fair Bank’s Triangle.
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* The Brea’rer trochonter grows more than neck.
* This leads to Coxo. Voro.
* Clinical Features : Similar 4o Coxa. vara.

Acquired Coxo. vara. :
* Perthes Dicease.

* SCFE.

Perthe’s Disease SCEe

* Perthels Disease :

wmﬁ

Eehema
Efoudin
E*fw i Softenng
m fhﬁ OF head of
mentrd Femur

A\ /

Eetunption of

uu'fuhruhj F =

[EESR A vy

Feoture- -
* Limitadion in abduction § internal rotation.

" Obligaie external rotators.
* Axic deviation

* Trendelenbur q Bo.it.

eoeds aAnay
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Slipped capital femoral epiphysis 00:14:20 e

* Spilt fracture ot the growth plote of capital Femoral
epiphysis (Type | Salter Harris fracture),

* Head (CFE) remains inside the acetobulum, whereas
the neck of femur slips superolaterally (Hence SCFE is o

misnomer).

* Bioteral : 40%.

* LO% cases ore ossociated with endocrinopatiu,

=D &) £

mild moderate Severe

most common cause : 1dﬁopaﬁ'1ic.
most common endoerinopathy associoted is :

. Hﬂpo’c’n‘;ﬁroid:m.

. Hﬂpoama.dim

* Increased growth hormone.

male 7 Female.
Risk factor : More weight for age in children,
Pntb.o!:ﬂ-\:jsiologllj :

* Growth hormones helps the bone grouw, whereas sex
hormones help in fusion of growth plate,

* pDecreased sex hormone and reh’cwelj increased
grousth hormone leads 4o abnormal growth ot bone
without adequate fusion of the growth plate.

* At puberty due to surge of growth hormone the weal
ond winerable growth plote undergoes a. split Frocture.

Clinicol Yeotures :

* usuol age of presentadion is at puberty, males 12-17
yeors, femoles II-14 years.

- Hﬂpoaomd.ism §

* Boys with 3iri5 voices.

. a:.jnecm’ciou

* Coxo Vore.

Restricted abduction and internal rotation.
Axis deviation of hip.

Actve
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Trende'fenburg Gait,
* Outward I?acing toe gait.

Invesﬁaafcions :
Investigation of choice : mRJ scan,
X-ray : Trethowan’s sign !

Klein's line - An extended line drawn $rom laterol part of
neck of femur, normally intersects ot the laterol part of head
» In patient with SCFE it does not intersect ot the head of
Femur,

Treodment :
Closed reduction + internal Sixation with insitu pinning
slipped capital femoral epiphysis (scFe)

After treatment

Developmental Dysplasia of Hip 00:24:04

F‘revmﬂlj known as congenital dislocation of hip (CoH).
COH is a misEEadinS term as the condition occurs due to
developmental anomaly of acetabulum/femur head where
the head remains outside the acetabulum (Was never

dislocoted).
DDH : Idiopathic spontaneous subluxation of femoral head.

Orthopaedics * v4.0 * Marrow 6.0 = 2022
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EpidEminlt)% :
* 1:1000 live births.
* Female > male.
* 20% coses are bilaterol,
* Let side 7 bilateral > right side.
* Usually seen in first born female child with Fetal

malpresentation.

* (MC) breech : Frank breech with Knee in extension.
* Positive hmﬂi.j history,
. um15, Caucasians,

Etiology *
Idiopathic (Most common Cause).
Paﬁm-*ano..’mmlj
. Acetabulum (Most common
* Shallow.
* Flat
* Convex
3. Femoral head anamolies.
Retiology § Pothology *

* Inverted limbus.

* Lox ligamentum teres.

* Irterposed iliopsoos tendon

(hetween heod ond ocetobulum.

* Pulvinar ok pbe— — 1 i

* Capsular constriction : Shape of hourglass.

* Transverse ocetobulor Haament : Hljperimphj
of ligaument prevents head of ¥emur going
inside.

These prevent the head of

fermur from slidint into the

acetobulor cou‘rh:j (

Active space

E-tiopcﬁholoaﬂ of DDOH
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Clinical d‘so.amsis :
Female child :
* Short limb
* Asymmetrical thigh § gluteal folds
* vascular E-.ign ok Narath :
Inakbility to feel the pulsations of femoral ar’cerbn
agains'c the Femoral head.
Sisn is seen in:
. Surgjcal excision of head of femur
a. Dislocotion of Hip.
3. Developmental dysplasio. of Hip.
4, Destructive Paiholog]j of head of Yermur.
granches of femoral Mferﬂ
e External fias
Mm%mm N . superficial epigastric artery
k 5 Inferar epigasiric artery
Fermoral nr{-arﬂ Beiol
- SU.Per exterral
Prefunda Femarie L ! pudendal Mtenj
artery . Deep exterral
Loteral pu.d.anda.lu“ierﬂ
circumbilex o] circumtlex
Perraral artery Femaral artery
Per?omiina muscular brorches
orteries
: FIE [ h Cescend Lo
Fopliteal artery artey 33
* £ Z-month child :
Barlow test :
% Dislocotoble H'lp.
% Barlow is o ‘BAD test,

Two gtep test,

" step is Adduction : Dislocatable hip is dislocated.(frst click)

At e Al 4 adian  Sielseaked bio e reduced (cecond elick)
L=} 12 PILACALAR L WY | LS AL T e |Tr 1= 1 SLRALELS AT RS 72

In a. normal hip, there is no dislocation on adduction.
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Ortolani test : Ortolani's Test

Dislocated Hip. z
One step test. o)
On abduction of hip, relocation 4 "N
o} a dislocated hip occurs.

* > 3 month child :
Bariow's § Ortolani's test not done os soft ticsue must
have Rlled the space between acetobulum § femur head,
preventing its reduction.

Allis / Galeazzi sign :
* Used in unilateral DOH.
* Flex both hips and knees.
* gt side of DDH, Knees will
be at o lower level.

rlisic test:
For bilateral DOH.

Trendeienburg gai‘c :
* Seen in unilateral DOH.
* Dueto Sreaier trochoanter being ot o. proximal level due
to dislocation.
* Attitude of hip : Flexion, adduction, internal rotadion.

unddlk\g goit :
* ceenin biloteral DOH.

Investigations 00:35:30

Sereening investigation o¥ choice
ultrasonography Yor < o months,
* Alpho. angle : Reduced in DDH.
* geta angle : Increased in DOH.

Active space
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'.m*es+5aﬁcn o¥ choice :
For confirmation of diagnosis : MRl
For {reatment Planning PR

X-ray findings :

* Acetobulum is a triradiate cartiage.

* Shenton’s arch :
Normal and continuous,

* Higenreiner’s line :
Horizontal line along inferior aspect of
trirodiote cartiages.

* Perkin's line :
Line drown $rom lateral border of acetabulum
perpendicular to the hilgenreiner’s line.

wormmal X'T'O.‘I:j child H',‘Semeiner‘ls and, Feﬁﬁin’s line

These 4 lines divides hip into 4 quadrants

In normal child : Head of femur will be in Inner and lower

auodront.

In DOH ¢ Head of femur will be in Upper and outer quadrant.
Shows Yermoral dysplasio.

For acetobular dljsplas'ta
* feetabular Index/angfe : Angle between the acetabular
surfoce and the hilgenreiner’s line,
\¥ '|ndexfan51e is more : Pﬂﬂ"&ﬂiﬂﬂﬂ in acetabulum.
Low index points to normal acetabulum.

BIeds BARDY
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Normal § DDH

Incidence of DDH in Indian population :
* Incidence is particularly low because of the woy ot
ho'rdlng babies,
* The hip of baby is abducted, and this will force head of
femur into triradiote cartilage of acetabulum.
* Because of the constant force, triradiote cartioge
remodels itself,

* DDH is more seen in certain ethnic group o people, who
keep their babies in a. unique Posil:'mn.

* Seen in Native Americans, Red Indians ete.

* Hip and Knees extended with ad

force on acetobulum,

Active space
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Legs extended Legs in Hexion
(Recormmended)
Treatment 00:41:35
 Age | ) . Treatment
0 - b menths | Pouvlikk H_o\me.as‘, Von Rosen Splint. (Abducts -
the hip)
b - 18 months Reduction — Dpenf Closed — Cast
(Bachelor)

Smith Peterson Approach.
~ " —-nths | Femoral osteoctomy : VDRO.
7 3 years vDRO+ Peluiggs’ceo{omg (colter:

comnoniy done,

Pemberton : Better results).

710 yeors ' Total Hip replacement after Skeletal

Pouli harness von Rosen Splint

2,

- L )
§ w w)
£
g After 18 months : Triradiate mrhlage ossifles - osieo{unwﬂ s
reguired,
After 3 years : whole of pelvis ossifles, so pelvic osteotomy is
required.
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Genu ! knee Coxa. t Hip
Valgus : Limb distal to knee away from midline.
Finock kKnees.
vorus ! Limb distal to knee towards midline.
Bow Knees.
Genu recurvatum ¢ Hﬁperex’censhn OLCArsS
Bock Knees.

peformities of the knee

DA
(3

Gerw varus Bow knees) Lumds.wq:t deli!urmnﬂ
Prvterior Posteriar
ExCEssive
backiard
—— b'erﬂmﬂ

Geru recurvatum (Back knee)

R AT D

Physiological varus to valgus
In children, attitude changes $rom varus to valgus.
* At birth : significant genu varus (5-30%.

* 8y a years : Correction ocCurs (phﬁsmlagical correction).
&eyond 4 yeors, if varus present —> Pa’cho'lﬁgical.

* goes into \falaus ! Peoks ot 3-4 Yyears of age.

In normal child, valgus comes to neutrol with residual

volgus (5-1%).
Residuol va!gus more in Yemale 7 male.

Orthopaedics » v4.0 » Marrow 6.0 » 2022
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Varus
O

Uajaus
aﬂ

* Tibial femoral B.n_c_:,lé i.'s,_gem vorurn or bowing o birth, |
| approximodely IS degrees. |
* There is Bmdunl spontaneous correction to 2ero degrees |
at one and one-half to two years of age. |
During the next year, o. volgus of 10 degrees to 13 degree.si

| develops which gradually corrects to the normal adult
volue of Sto b deareas vn]sus at obout age seven years.

|
| This process is identical in b-u55. and Sirls.

Pathological causes 00:04:32

* Trauma. to the growth plate : Leads to de?ormﬂjj.
Total njury : Limb length discrepancy,
Partiol injury : De#ormi.tﬂ like vorus or valgus.
Loterol and medial growth plate injury manirestations
in terms of varus and valgus.
I¥ partial injury to lateral growth plate (apP) : medial &P
continues to grow but not lateral part at pivot of lateral
conci}jle —> genw v-:ﬂgus.
1¥ medial cond.tjle do.mo.ged. GP —> Genu Varum
" De?ormita due to disease process :
I, (‘.onﬂeni’cm

4. metobolic : Rickels

erowih Paarlial

plate

adeial

bl b | ol pidok of ateral

Com 'f""* cm'q.llj-u
daimane to % 1 l
Lrnu:!h f].uh

feri valgus
.- defor l'l\l.hj

m&\rw.rth

wclal §

ik 0o ui
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Management of deformity ~ 00:06:32

I¥ child has growth potential.
. Epiphﬂs‘nodeﬁs./ stapling :

Intact part of 6P manipulated such that its growth
matches the growth of damaged part.
Normal &P grows at same pace as thot of damaged &f.
Child with g, uo&gus. :
Defective tibial proximal medial 6P
staple the lateral side or fuse it o such extent that the
growtn of normal growth plate is decreased to
madteh the growth of the damaged &f eventually
de%rm'r’cﬂ gets corrected,

E.*Lu::x.pl'.r"eL done in loteral Smuath Phr:dte

W grousth plate Yused or completed growth potential.
" Osteotormy : Cutting of bone
Closing * Remove o. chunk of bone and close the bone.
Open @ Cut out the bone and open the edges then insert
o. chunk of bone.
In cubitus valgus forearm goes loterally :
. medial closed wedge osteotomy done, or
3. Open loteral side and insert a. wedge of bone.
(Lateral open wedge os’ceo’wm&})

Orthopaedics * v4.0 = Marrow 6.0 » 2022
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—
clus'lng u:edga csi-en’:nmj 2 cpening wedge u&!eo{nrnj
(remave wedge) (add. o wedne)
l:hsinﬂ weclﬁe mieulmnﬁj
L m —_ * -‘
wedge
rermored

f

Caabitus valgus t:-e#arrrﬂ-ﬂ corrected

v

Ay lene, -

rnock knees

Laternl open me:.kg,a osiadtornj
L m
S e o
nserted
Culbsifus valnus Dei!amﬂ-‘.j corrected
most Gilateral Genu. | Gilateral Genw Wwind Swept
commen(mcs) | varum (@ow valgus (snock | Deformity
Legs) tinees)
mCC in Children | Rickets > 1diopa:khic. 7 Rickets
| Idiopathic Rickets
| MCC in odults | Ostecorthritic | Rheumatoid Rheumadoid
7 Rheumatoid Arthritis » Arthritis
Arthritis - l ‘Osteoarthritis

ML windswept of Knee * Rickets.
mMce windswept of foot : Rheumatoid arthritis.
mMCcC windswept de&lormi’ca ' Rickets.

Orthopaedics ® v4.0 » Marrow 6.0 * 2022
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Blount’'s diseps_.gf_[nfantﬂe tibia vara

Defect at proximal medial tibial physis
. Bilateral idiopathic tibia/genu varum
(loteral side will growy.
a. Genu recurvatum Gﬂljperex-tensior\).
3, Internal rotation of tibio.

Sign : Siffert-rate aaitfsgn :
Because of defect, patient’s knee
becomes unstable. Varus hs’f&bﬂ'rtb -
157 of knee Slexion

x-ﬁnﬂ : me’caphﬂs.ea.! beak.

me.’mph‘njsea.] bED.H'I.r'E-'

Foot

* Joints of the foot and its action ¢

. Tibio Tolar /ankle joint : Ankle plantarf

dorsiflexion

3. Tolo—coleaneal/ subtalar joint : inversion/

eversion of Yoot

3, Tolo navicular § Caleaneocuboid /mid Tarsal

Joint (hetter visible in AP view : Fore foot

odduction /abduction

4, medial lonai’md‘mal arch of the Yoot : Cave of

the foot.

29  Paediatric
Orthopaedics
Part-3
00:13:08
trind }
Blount's diseose
00:14:26
3
2
g
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ﬂrﬂeJmM
Talo calcaneal _',oin’r

Talo nmﬁr_uhrjorrl'

Caleareun cuboidal
Jair‘d‘

e/ \d

Tolipes Vorus  Tolipes 'ualau:.

A\

Talipes Equirus  Talipes Calcaneus

Joint Position OF D'E.%rm'r’cﬂ_| ~ Term
Ankle Joint /Tibio Arkle plantar Sexion ‘ equinus Deformity
talar Joint
Ankle Joint /Tibio Ankle dorsi flexion | Caleaneus deformity |
falar oint I
Subtalar 7 talo Inversion of Yoot varus deformity

| Subtolar / talo | eversion of foot valgus deformity

| colcaneal

* Tolipes : Congenital de?ormi{!j in which the Yoot is
twisted ¥rom its normal position.

* Talipes cavus ¢ High arched Yoot.

* Tolipes equinus : Flantar Nexion.

* Tolipes calcaneus : Foot dorsiflexion.

* Tolipes velgus : Abduction and eversion.

= Tﬂhpe*: voarus | Adduction and inversion.

BoRdE BARIY

Arch of Yoot maintained medialy by ligaments and
called medial longitudinal arch oOF Yoot.
* I¥itis not maintained = Pes planus.
" Bk exaggerated = Pes cavus.
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Congenital Talipes Equinus Varus (CTEV)  00:19:37

Rnomaly with foot (Talipes) in plantar Slexion (equinus) §
inversion(varus).
congenital abnormality of leg, ankie § foot.
Epldem‘noicaﬂ :
* SO% is B/L.
* 11000 Live Births,
* male > female.
First born child.
Associated with breech  oligohydramnios .
Not associated with twin pregnancy.

'E:Hobal.j '
* Congenttal / Primary.(mec )
* most comon cause ¢ \diopathic .
* Associoted with:
L Spina bifida.
a. ﬁr’c’nmgrjjpos.is multiplex
canaemm.

Spina. bifida, -—a-De%rmi'ti.j in the neural elements of the spine
— Neuromuscular imbalance — Imbaolance between aacn‘rst
and ar&agonis’c muscles of the Yoot ond arkle — De?onna*cg,

nr{"rmgrﬂposis r'rul-t'-.plew. mngenl’m —- Cnngeniml obnormal
Berosis of muscles —= Abnormol contracture of muscles. —»
De?ormi’cl:j.

Secondory couses / A¥ter birth / Acquired Tev

* nNeuromuscular disorders- Polio.

Poliomuyelitic : The viral infection causes imbalance of agonist
and antagonist muscles of foot/ankle.

Pb.t'rumnuiomtj :

* Hypo plastic talus » Talonavicular subluxation/
diclocation —» unstable Yoot - »Tendoachilles and tibialis
posterior overpowers (pulD -~ » Deformity,

Gastrosoleus ’chmugh tendoachilles : Wil cause
equinus.

Orthopaedics * v4.0 » Marrow 6.0 = 2022
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Tibialis posterior : Will cause equinus, adduction and
inversion deformity,

* Primary deformities of oot :

Cavus * Exaggeration of medial longitudinal arch.

Adduction : Forefoot adduction at Talonavicular §
Caleaneo-cuboid joint/midtarsal joint.

Varus : Inversion ok talocalcaneal/subtolar joint.

equinus ¢ plantar Slexion o tibio talar/ ankle joint.

= intiian in pulled downwards § inwords

medial side of Yoot becomes concove § shortered .

lateral part convex and Iengﬂweoe.:i
Internal rotation of tibia.

Foot bones in CTEV

rite's ongle (talocolcaneal arB'ne) :
Normal ¢ 20-40°,
In CTEV ! Kite's angje /clubfoot angle is reduced or is
olmost paraliel,
Normal : Caleaneurn and talus face away Yrom each other.
uwihen laderal structures are pulled to medial side caleaneum
will start to Yace medially,
Calcaneumn and Tolus becomes paraliel.
Not used Yor diagnosis.
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Tehs-Tred
metatarsal
A —

¥ b n nﬂ}c B4
hde‘.f./{._ If'.
/ nr'g]e

Kol CTEV

Dorsiflexion Test:
Screening test § done right after birth,
In normal newborn, on passive dorsiflexion of foot,
the dorsum of the oot will usually touch or closely
approximate the anterior end of the lower tibio.
In chubtoot, dorsiflexion is impossible even when strong
pressure is opplied

Dorsifiexion test

Treotrment |
Improper treadment/overcorrection causes rocker
botiom foot,

Treotrment started blj the doctor ot least ‘n!j d Wweeks,

mManipulotion and correction of the cl&’r‘c}rmi'uj.

|
L

manipulation held in |'m'.i ion with POP Yor | week,

v
Eemove cast,

Ee:mnpulate'ﬂ*ﬁ delYor m‘u’nj.

Active Space

Maintained with cast agodn.
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The above steps are repeaded for otleast 8-9 weeks
il de?orm‘.iuj i corrected.
Correction achieved in 80-20% pahen{s.

Ponsetti method :
Fulerum of correction : Talar head.
Order of correction ( CAVE)
* Covus.
* Adduction § Varus.
Then QPP'I"L:} the POP
D Above the Kree.
) Hept for | week.
Repeot ofter | week .
Process repeated, for 8-9 weeks til deformity corrected in
CTeV cinic.
Improper correction couses Rocker—bottom Foot.
Other cause for Rocker-bottom foot : Congenital Vertical
Talus.

—

@ones not completely pesitied hence there is Possihilihj oF

yecurrence,
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Denis brown splint for CTEV 00:29:59

To prevent recurrence in o corrected patient ij seriol
manipulation § ms’cmg).

Splint has to be applied till the child learns to walk Gill | year
of age).

Splint is designed such that when the hab5 moves the le5,
the d.e’%ormitg keeps getting further corrected.

But due 1o low compliance = Recurrence ocCurs.

CTev shoe :

CTev Shoes are used after the child starts walking .
Combination of Denis brown splint §CTeV Shoes advised

* CTev Shoes are used in doytime while child walks,

* During night when child sleeps Denis brown splint is used.,
* To be used upto 3-S years of agetill bones get ossited).

Characterstics of CTeV shoe :
.. Stroight inner border to prevent adduction ot fore Foot.
d. Outer raise to prevent varus.
3. No heel to prevent equinus.

CTEV shoes

“Ara rjhll W
horcher

ke rouse

Active space

o o

hsence of hweel

wormal shoes CTEV shoes
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S

Modality of treatment as per age group 00:33:05

* 0=y
Par?seﬂi serial manipulation § casting, Denis erown splint,
CTev shoes (il 3- Syears ),

- "?’}j '

By | year : Postero medial soft tissue contracture
ocCurs.

Postero Medial Soft Tissue Release (PMSTR) by Tureo's
Procedure— Manipuladion.

Structures released : Tendo Achilles.

Tibialis Posterior.

Flexor digitorum longus.

" 55 |5r 50#1: tissue mr';{ra.&-u.re —:)cc.u.rs..
. By 3yr ForeYoot adduction becomes bon_Lj.
Ehz, Stj" Varus becomes 'bnrH.

* 3-5y:
50?’? tissue conmtrocture § forefoot adduction cecurs.
PMSTR + Diluyn evan's Procedure done.
In Dilwyn evan's Procedure, forefoot adduction is
corrected by shortening of lateral column by caleaneo
cuboid Fusion.

Postero-medal soft hissue release

W
) i '
& L !
L S-=85=

Soft tissue contracture + forefoot adduction is bony +
hﬂ-ﬂ_'.j NVarus occurs,

PMSTR + Diluyn Evan's + Dwyer's Osteotomyy,

m.mjer’-:. OstED{OMj fa med.ﬂe is cut out (ateral c'Ics.ing
wedge Osteotormnuy.

Cade aihain

cusbooih Vit

o

D'Limjn Evon's procedure

BoEdS @AY
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* B-10 Y wedae Jco.rsec’ccmﬂ.

B

medae tmec’mma

* Yioy:
Triple arthrodesis :
Fuse the foot in deformed position so as to provide
stable Foot 1o walk on.
Joints Yused:
I. Talo-navicular (most important.
a. Tolo—Calcaneal.
3. Calcaneo-Cuboid,

Triple arthrodesis

Takradicubar _’f)rﬂ - — Fibida,

Haicaalar "
—lakcakarsal pad

F il

Active space

Calcaneotuboul jouil

Triple arthrodesis (2 fusions)
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Other techniques :
* Jliizarov's method.
* Joshi's external Stabilization Systern (Jess) :
A modification of external fixator,
Frome applied to bone = cousing stretching and
de%rmlhj correction,

Achondroplasia 00:37:30

Entire limb : Proportionate - s.hor‘h;—.ninﬂ
ehizomele Precimal) (

mecamelia Mmiddie) --— ( =

feromelie (Dictal (

Proportionate dwarfism : hole limb shortening.
Disproportionate : Parts of limb is shortened

* Acromelic : shortening of distal part.

* mesomelic shortening of middlepart.

* Rhizomelic : shor {Ening o¥ proximalpart.

mC couse of disproportionate dwar fiem.

Rhizormelic ‘:.'rw}ﬁenn"lfl] present.

mutation in F&FE2 gene on chromosome 4.

Autosomal dominant or sporadic,

enchondral ossification af{ected : Long bones atlected

S2pds BAnDY

Intra. membranous ossification is ine @ Flat bones (skull §
Clavicle) are unafSected.
Normal 1Q § Sexual development.
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Delormities :

. Prﬂxh'xo.l'lg rn'lgraied mid Point : As bod{j is
disproportionately shortened (trunk is larger).

* erachydactyly : short stubby fingers ;same length of
%nﬂers.

* Starfsh hand,

* Trident hand : acaggemted gop between middle and
ring %nger appearing in trident shape.

* Frontal bossing of skull.

* Saddle nose.

. Champa.ane 3!:155. pelvis.

* gullet nose vertebra.

* Exoggeration o} lumbar lordosis.

' Brachydactyl
B‘, & LR restie o)

Active space
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PEDIATRICS ORTHOPEDICS MCQS

Q. What is the commonest fracture seen in children ?
A. Fracture clavicle.
&. supracondylar fracture.
C. areen stick Fracture of lower end of rodius.
D. All of the above.

Q. Thurston holland sign is seen in which type of injury ?
A. T:.jpe l.
& Type a.
i T!.jpe 2
D. T:.jpe 4,

Q. An 8 year old boy with o history of Fall From 10 Feet
height complains of pain in the right ankle. X ray taken
immediately after the trauma. showed no obvicus
frocture. 3 years after the trauma he developed
o. calcaneo—-volgus de?oﬂn'r{—ﬁ. what is the likely
diagnosis ?

A. undiagnosed malunited fracture.
B. Avasculor necrosis talus.
C. Tibial epiph}jseni injury
D. Ligarnentous injury of ankle joint.
explonakion
A A fracture would have been visible in the X- ray.
&. Avoccular necrosic of talus would give rise to subtalar
orthritic,
. Fall ¥rom 'm:lah{ can lead to erush wﬂulul(uerhua!
Iocu:iina) coucing tbial epiphyseal injury,
. Ligarnent injury would have immediate presentation.

BIRdE BADY

Q. Phocomelio. : Correct statement is ©
A, Defect of chort bones of limbs.
&. Complete absence of extremities.

Orthopaedics ® v4.0 * Marrow 6.0 = 2022
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C. Defects of "0'“3 bones of limbs.

D. Partial absence of extremities.
explanation : Complete absence of limbs : Amelio.
Partial absence of limbs : Hemimelio.

. Madelung's deformity involves which of the following
bones ¢

A, Humerus.

8. Proximal ulna.

C. Distal radius.

D. Carpals.

. Which of the following is a cause of coxa. vara?
R. Congenital defect.

B. Perthels disease.

Ci. SCFE.

D. Al of the above.

. Fairbank friangle is seen in which of the %Ilmuing
conditions ?

A DOH.

B. C,ongeni’ml coXa. varo.

C. Perthe’s diseose.

D. SCFe.

- nich of the following movement is restricted in
Perthe’s disesse of the bone ?

A. Adduction and external rotation,

&. Reduction and external rotation.

C. Rdduction and internal rotation,

0. Abduction ond internal rotation,

; Prirmnj po&'mloaﬂ in DDH 7
FL Laroe hpﬂf:" ol Porwr

Aotive space

B. Shallow acetabulum.,
L. Excessive retroversion.
D. everted lobrum.
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Q. Al can be seen in DOH except ?
A, Reaol shor’:emna with asymmetrical erease on
the ’c‘l’ﬁahs.
B. Spinal lordosis, broken Shenton's line.
C. most common presentation is biloteral,
D. Von Rosen splint is used.
Left > gilateral > E.iahk.

Q. Ina dﬂsp'lo\sﬁc hi-p of a. child, what is the hue-s.ﬁgaﬁon ot
choice 7

A X-f&‘lj.
6. MR

C. uss,

D. CT scon

Q. Roju, ol yeor old young boy, had a. fracture of lateral
condyle of femur, He developed malunion as the
Frocture was not reduced well. Which of +re Following
deformity will the malunion likely produce ?

A. genu uajgum

8. Genu varum.

C. eenu recurvatum.

D. Dislocation of knee.
mMedial epimrdale will grow more producing valgus
de?ﬂrmi’nj

Q. Blount’s disease is associated with all of the ?oﬂominﬂ
except ?
L @enu varum.
d. Genu recur votum
% Internal tibial torsion.

4, external tibial Aorsion,

Blount’s disease/infantie tibia vara :
* Delect at proximal medial tibial

Phl:.j'a'.s.

* Biloteral idk)pa{hic genu varum.

paeds eagay

*  Genu recurvatum
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(hyperextensiory.
* Internal rotation of tibio.
* Sign : Sifkert-tatz sign

(Varus instability ok I15° of knee Slexior.
* X-Roy! me’mphas.eal bEﬂHlﬁB.

Q. Following dﬂ%mifﬂ ot the foot can be caused by which
one of the Following ?
A. Overcorrection of CTEV.
B. Maunited fracture
calcaneus.
C. Horizontal tolus.
D. Neural tube defect.
Image in picture is rockerbottom feet,

Q. which of the following is not a. cause of club foot in a
newborn ¢
A CTeW.
e. Polic.
C. Spina. bitida.
D. nr’c’r'nrosrﬂposls multiplex congenita.

€ A newborn child presents with inverted foot. On
dorsiflexion the dorsum of foot cannot touch anterior
tibio. What is the most probable diagnosis 7
R CTev,
B. Cnngenitaj vertical 1alus.
Ca Hr’chrogr-jpoaiﬂ muttiplesx.
D. Flat Yoot.

Active space

Q. The ideal treatment of bilateral \diopathic club Yoot in a
newborn is 7

A rr\cmipt.uodcion bﬂ mother.
8. Manipulation and Dennis Brown splin’c.
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C. manipula&l{m and cas{ing.
D. Eurgicm release.

Q. Block vertebroe is seen in 7
A. Paget’s disease.
B. Leukemio.
L. [UDETCLUOSIS UT S e

0. Hlippel Fell F,Hr\dmme.

Q. Which of the %howina is not true in cose of congenital
torticollis 7
A. Seen only in cases of breech vaginal delivery,
B. It can disappear spontaneocusly,
C. W is also Known as sternomastoid turmor.
D. Meglec:ted coses can result in piagiocepi'mlﬁ.

Q. A mother of a b month old baby complained that her
child’s legs do not open equally while changing the

mp'ﬁins. aiven below is the dlaarammﬁc. represen‘mﬁon

of pelvic skeletal abnormality in the child The
abmmm&ihj is most ii‘rﬁelﬂ :

A. Perthes’ disease.

B. Rickets.

C. Conaeniiad dislecotion

of hip.
D. Eplphtjseal frocture.

Q. Below is X-roy pelvis of a one year old baby. In this
child, all of the Following tests will be positive except ?
A Narath's test,
. Ortolani's test.
. C. ('f\ﬂf-,“l"'l"-ﬁi‘l'ﬁ]": test.
D. Barlow's test.
gaenslen's is Yor

ﬂnhﬂhaing 5pend5|iﬁs.
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AVASCULAR NECROSIS AND
OSTEOCHONDRITIS

Avascular necrosis (AVAD : Death of bone due to decreased

blood 5upp|5.
Osteochondritis : Idiopathic bone necrosis. Moy be due to
ischemia or repetitive bone traumo.

metaphgs&s

3 (,___,,
o e

Osteochondritis 00:02:04

Avasculor necrosis oecuring of junction between bone §
carﬁ'laae.

Osteochondrosis ¢ Selﬂﬂllm}tlrﬂ developmental abnormality o¥
bone Srm.u{-h.

Involves ossification centers in the epiphysis.

Usually begins in childnood as a. degenerative or necrotic
condition. Can also be self-limiting,

m/C couse is idiopodhic.

Clinical and radiological evidence points to ischemic necrosis of
the ossification center.

This process could be due to a primary vascular event, a
traumatic event or multiple troumas overtime.

[ _ Osteochondritis | Bone involved. |

| Freibergs disease ' | a™ metatarsal head | §
| 1selin's Disease. 5" metatarsal base | ;
Yohler’s disease | Nawiculor ) _ .'

_ Hienbock's disease | Lunate S
_famner’sdisease | Copitulum |
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| o . .
| Scheuermann’s disease Ring epiphysis of vertebrae
Calves’ disease Central bony nucleus of |
vertebroe

Osgood-Schlotter’s disease Tibiol tuberosity

‘ Severe's disease Coleaneal epiphysis
| Johansen — Larsen Inferior pole of the patello
gnjndrcm

Femcrol epiphiysis

_Perthe‘s disease

Inflammadion of carﬁlage and bone : Necrosis of bone.
Necrotic bone is visible as derse bone on X=roy.

Dssmodrschlaﬁer diseose !
Osteochondritis of tibial mbems‘rhj.

Mohler's disease ' Osteochondritis of navicuwar bone.

——3 Mavicular bone

pords aAoY
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Mecrosis and“ =
Osteochondritis

Kienbock’s disease 00:05:49

* rienbock’s disease is the avasculor necrosis of the
lunafe which can lead to progressive wrist pain and
abnormal carpal motion.

p Cnmrnon!l:j ocCurs in elderlﬂ.

* Clinical presentation :

" Poin and tenderness ot the proximoal end of 3™
rmetocarpel.
. meeen — e SXTENSION = Weoly grip.
Pﬂ!’cim.ﬂ&riﬁ in manual labourers presenting with weak

Sl’i[_‘l'.

Kienboek's diseose occurs due to negative ulnar variance.

l’ T,
b

Active space

Me:g:ﬂcwe
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Normal ¢ Una. is slightly shorter than radius ; distal ends of
ulna. and radius are ot diffterent levels. This difSerence is
known as ulnar variance.

* Negadive ulnar variance : wWhen ulna is even shorter

than radius.

* Positive ulnar variance : When ulna. is taller than radius.

In negative ulnar variance

* Increased radiol-lunate contact stress.

* Looded lunate bone — Neerosis.

Investigation of choice for osteochondritis/ischemia/necrosis
of bone : Me| (PiCHS up the changes in the bone very early 3.
Lunate appears dork due o reduced xmsmlar'r’cﬁ.

Osteochondritis dissecans 00:09:53

Advanced stage of osteochondritis.

most commonly offected—> knee joint > Elbow joint.
Osteochondritic = Necrosis — Necrosed bone breaks off §
freely moves in the joint space. (Aets os o loose body)

€., * Lokeral part of medial femoral condyle in knee. joint.

CT sean sholwing a. Small X-roy of knee it

piece of bone broken showing _

Lrom medial c.;:.nd,ﬂle ol osteochondritis

Terrur, dissecans.
Clinical Yeotures :

* Limitation of movement : Freely moving loose body
between fermur tw vom - Ubsu e EXioN
ond extension.

* Pain in the knee : Wilkkon's test is used to
ciinical'-ﬂd‘-a.gnoﬂe.

* Internal rotation and extension of the knee — Lateral
part of medial femoral condyle comes in contact with
tibia. can cause pain — Relieved on external rotation

82eds aAlSY

tibia. and extension of Knee.
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Necrosis and "

Osteochondritis
x—rcuj : Tunnel view.
10C : mMRl,
Treatment : Conservative,
arthroscopic removal of _
loose bOdlj, microfroctures 4o i J," \
stimulate healing, OATS - o '.
(Osteochondral autologous .I !
transplantation systen.
most common causes of loose body in knee :
Overall Osteoarthritis (osteophytes).
*:’mma Osteachondritis dissecans.
Elderly | Osteocarthritis (ps.teEE'rlij’res}.
multiple locse bodies in knee Synovial chondromatosis
* Metaplosio. of synovium
Iemﬂdrg 1o multiple
cartiaginous bodies in the
_joint (snowstorm appearm'me!
on x—-rm:j).
:
£
2

examples ot sanovtoJ chondromodosis

Orthopaedics = v4.0 » Marrow 6.0 » 2022,



364 Orthopaedics

eoeds BAnTy

24

Avascular necrosis 00:17:31

Trowmodic AVM ¢ l—
Ml “

. [ .
= {. 1
Trowmate Te He
[ [E== e |
fpaist of fipeck of tipleck of : i
scaphoid ‘ ‘ erur ‘ tolus it
| | |
AVK oF proximal vk of head Avid oF Eody
pole ot seaphoid. of Permur of dalus
HEeod OF +emur AV o talus
necrosis %Hom‘rna # neck
following # neck of talus.
of fermur,
oP
uasd Ava of prcx‘mmcﬂ pole of scaphoid
o following #walist of scaphoid
4
Atrournatic AV ¢

Bones with tendency for AV
* Head of fermur (Chandler's DI*F"L‘LH") (most common).
* Proximal pole of scaphoid
Body of talus,
* Proximal pole of lunate.
* Distal ¥emoral condyle.
* Heoad of humerus.

. Capi‘cndwn
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Necrosis and
c L or Fiecrosad bone. on Xfa.‘lj ; Osteochondritis
* Dense.
* Deformed.

* white/ sclerotic.

Snoweap sign : Dense and sclerotic head of humerus.
Couses of AVN
Most common cause of adraumatic AVN : Idiopathic
Troumaic couses Coogulation disorders :
s Neck of Semur # * Familial thrombophilia.
* Wip dislocation dlarrs.  ° Hypofibrinolysis.
* Hypolipoproteinaemio.

Mom—trourmadic couses : . Womhocﬁtopenic. purpuro.
* ldiopodhic : Chondler’s *
Disease Others :
* Infections : * Perthes disease.
Osteomyelitis. * Corticone administration (@™
5@13{:,(3_ artnritic, most common cause),
. Haﬂrmglt}blanm._j : * Aleohol abuse.
cickle cell dicease, ° SLE (increase in anti
* Stoage disorders : phospholipid antibodies). g
Goucher’s disease,  * Pregnancy (decreased "
* Coisson diseose ! %bﬁmlljsi-s'. #‘a'dnj g
Dysbaric osteonecrosis.  fiver.

. ﬁmphﬂlar.:ﬁc shock
'.onizing radiotion.
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E_:; -_11'-::'. 3F
3 l-'-_-'!l"ﬂ:'!-'.':!v'i:' ==

All these conditions cause increased fat accumulation,

v

Increased intraosseous pressure in head of femur,

V

Inability to vaseularize head, of fermur.

!

AVN of head of Yermur.

AN LA 1_!1! esertotion :

Young individuals, males > females,

Insidious onset. No h/o traume.

SO% are bilateral,

Steroid use leads to 8o% coses having a. bilateral
presentation.

Painful limp called antalgic gait.

aroin/hip/knee pain,

Complains of inabilty o squak, sit down or erossiegged.
Range of movement of hip reduced : Internal

rotation > Abduction.

Also seen in congenital coxa. Vara, Pertne's disease,
SCFE.

Sectoral sign : Limitation of internal rotation of o flexed
hip. Hip goes into cbﬁga‘rc}rﬂ external rototion.

Invest @a’c‘.@n"ﬂ :

1o

> ME,

Bone scon ¢ Donut aign
The ovosculor Fm”c does not toke up the radionuclide
whereoas the surr -:}L.mding vosculor areas tokes it up. Hence

the appearance ol o. donut,
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X-ray findings : Takes weeks to months o show changes. Ostpochchdtia

* Deformed head.

* Sclerosis.

* Increased density.
* Presence of cygst,

Crescent sign : Subchondral collapse of head of femur under
the cartilage in form of a crescent while its sphericity is
maintained.

Articular cartilage receives nudrition from synovial fluid,

Bone receives nutrition from its blood supply. A watershed
area. exists between them which receives relatively poor
nutrition. This area eventually weakens, undergoes necrosis
and collapses under the articulor cartioge in the shape of a
crescent.

Crescent s ian

Subchondral

i

ACtive Space

Reoason Yor restriction of moverrent : Due 1o loss of shape and
sphericihj of necrosed Yemaoral head.
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Minagen}g_nt_of AVN 00:36:32
Treatment based on Ficat § Arlet classification :
stoge | Frange | momegerent | metea |
[ Xray normal, Conservative Bisphosphonates
o [mRivve |-
WA | Xroy : Selerosis, | Conservative | &isp;s;mu{_e;. =
it
| ct}'ll.n.ps.e_ i B
e Xroy ¢ Crescent E.urs:aj N cgr_e -
| Sign, No Decompression ' Decornpression
o _{EGL'ID.PSB_ e oo - | ]
n Collapse + Loss | Surgjcal ' cmeof%_
| oF sphericity - . _E
W Advanced Reconstructive Total Hip |
Arthritis Rerlacerment ]
Bisphosphonades are used to prevent resorption of necrosed

bone.

Core decompression : .
Necrosed area. identified under mRi — Under Quoroseope

or C—arm au.ldnnc;e, a. hole is drilled in the necrosed area
— Pressure reduces — VO.SCJ.A]&T'P(& returns,

soeds aAldY
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24 Mecrosis and m
Osteochondritis
Spherici‘t5 maintained, crescent sign present : Perform Core
demmpress,im
Collapse present, change/rotate the shape of head of femur
that ie ccmlng in contoct with acetobulum : Ds’ceo’mmﬂ.
Dﬁeummﬂ s wvagable procedure

Completely detormed head, sphericity lost : Perform total hip
replacement.

Fibulor vascular Bm?ﬂ’cing (after core decc}rrpression) :
Anastamosis of Rbular vessels with vessels around hip_joint.
Insert fbula into the hole drilled,

Total hip replacement :

Necrosed head is removed and replaced by metaliic head.
Aeetabulum is also removed (damaged by ostecarthritis) and
reploced bﬂ metallic cup.

Perthe’s disease 00:44:20

* Idiopothic, sportaneous osteonecrosis in children
*  Osteochondritis of Yemoral epiphysis.

* Coxo. plono.

* ArA Legq Colve Perthe's disease.

Active space
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Blood supply to head of femur :

Retinacular arteries
SupeTion
anterior/| posterior
Ny erior

l'-h'tenj ot ligarrerturm teres

(Foveniar artery)
i mizdial circurnflex
hﬁﬁ. Ferraral artery

§ descend;

branches of e |

lateral ereurnilex
femaral artery

Deep Peraral ﬂ.ﬂgﬂj

Pn.ﬂwmoﬁ!j :

Head of femur receives blood supply from Soveolar source and
meto.f::hﬂs.em source.

* <4 years — Predominantly from foveolar source.

* 710 years = Predomimnﬂuj from metaphuseal source,

* 4-10 years — eridge phase where nutrition Supply

transitions $rom foveolar 1o metaphyseal source.

During the brkige phase, any injury, rauma. or unknown cause
can lead to avasecular necrosis ot femur.

e =
—ﬁmﬁ’” =

o
ci ‘f}_n?“’“

_maithuja:...
—quﬂﬁfm—

Fesmwar

{highbone)
(0) egoing lorg bone () mature long bone

—
—
L—

L

Feotures :
* most common cause ! Idiopathic.
*  most common association : Protein S cle'i‘iciemu.
* moales 7 Females.
* Age: 4 to 10 years
* 10-1a% biloteral.
* <byears of age §ood prognosis
* b years ot age * Poor prognosis

Orthopaedics * v4.0 * Marrow 6.0 2022
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24 Nocrosis ang S
Osteochondritis
Clinical presentation :

* Painless limp, conbe ¢
* Pain rodiotes to knee or groin.
* Loss of abduction § internal rotation : Cannot sit crossed

leg or squat (other conditions —> Chandler’s disease AVN

head of femur, congenital coxa. vara, SCFE),
* Caffey sign (cbligatory external rotation on Slexior.
* X-ray shows changes weeks to months later §

mMRI (1I0C). CT or USEG is not required.

X roy Yeotures !

* mushroom shaped
Sattening of head

* Gages sign ¢ metaphasea]
eyst (poor prognosis)

* Lateral caleification

" 5:153'1:18 rope si.gn :
Sclerotic line on neck of
femur.

nw»agema"rt'-

E.nﬁcn'rg
Resorptan of head of

t'eh war

\

Pesureghon of G
-Ju:;u].urrhj 9

Prevent neod of fermur destruction by : .
* Skin froction, /
* Non-weight bearing on ofiected leq, /
* Petrie cost/Broom stick cast @ {
Keeps limb in abduction and
internal rotation thot Keeps the
vulnerable part of head ooy
from the load.
* Ostectomy : Varus de-rotation osteotomy of femur,
* Total hip replacement only after skeletal maturity,

ACTvE Space
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24

MCQs 00:55:24

Q. Osteonecrosis is seen in all except?
R. Frocture neck Yemur,
B. Sickle cell anaemio.
C. Perthes disease.
D. Page{‘s disease.

Q. Csteonecrosic of femur head occurs in
all except?
R. Sickle cell anemia, thalossemia, pelyeuthemia.
B. Caissors disease, Goucher’s diceose.
C. Pancreaditis, Perthe’s disease, steroid § aleohol use.
. Intracapsular fracture neck of Semur.
& Inter frochanteric $rocture.

As UQMULrﬂB is not disturbed, .

w m—o year old was given steroid after renol transplant.
Ater ayrs he had d‘u&‘-‘i‘nm.l{-b in Walking and pain in both hips.
which one of the Pollowing is most likely cause?

A, Primary osteocarthritis,

8. Avascular necrosis.

C. Tuberculosis.

D. Bluminium ‘toxtm'ca
Scenarios with steroid usage — Post organ transplant,
nephrotic syndrome, chronic bronehial asthma, <kin
disorders controlled using steroids, post covid (admitted Por
prewmonitis), body buiders on anabolic steroids.

Q. R SO yr old man sustained posterior dislocation of left hip in
on acCident. Dislocation was reduced after 3days. He started
complaining of pain in left hip after bmonths, X-ray of the
pelvis was normal. The most relevant invest qgation at this
stoge will be?

R. CRP levels in blood.

B. USG of hip.

[ Hr’chrngmph}j o¥ hip.

D. M| of 'ﬁi.{).

!d.eaﬂﬂ hip reduction must be done as soon as possible, or

within Ghrs , lotest blj 13 s,
AVN not visible on X ray.
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24 Avascular T
MNecrosis and El«-_ —
Osteachondritis
Q. In elbow, osteochondritis usually involves?
A. Olecronon.
B. Trochlea.
C. Radial head.

o CApH'Ldum.

Q. Osteonecrosis is not seen in?
A. Ollier’s disease
B. Kienboch's disease (osteochondritis of lunote).
C. kohler's disease (osteochondritic of naviculor bone).
D. Perthe's disease (osteochondritis of femoral epiph-jsisf
head of femur).
Ollier’s disease : Multiple enchondromas.

Q. A 40yr old body builder taking steroids and creatinine
presented with bilateral hip pain and unable to squat. On
MR\ there is marrow edema, subchondral cygst, Hoktening
of weight bearing areas of femoral head § X-roy shows
Crescent Sign. What is the likely diagnosis?

A AVN Femur.

&. Fracture femur.

C. Osteochondrome.

D. TS Hip.

AClive Space
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SPINE : PART 1

F\rmcmﬂ of vertebroe
Poster Arterior Posterior
Spinal cord —=— spinal cord
_proces&. Transverse ‘ :
Etebr r \\H—L Focet of superior
amn 'Int rvertebrol di ., orticular process
\-Er‘l'ebml arm # b = e s
' 1 - i ¥ '
mm” . i ped,e &= )\gl of b
process \,__,.e Sy ¢ fi ; inferior arbeular
Fﬂf-‘e’fﬂ ‘. _—_ Spinal nerve LW process
v Ericr exi 5 Spinous process
reed | el ibdess N PR
Superior view foramen
Left posterclateral view of
articuloted vertebrae

Vertebral column is the bony part of the spine.

Spinal cord is the neurological element of the spine.
vertebral froctures and spinal cord injuries may occur
ndependent of one another.

1 \nferior articular surface

’ o Superior articular surface
| | Pars interarticularis

Wi
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25 Spina:ParH.;‘ S, T4

The Inferior articular focet of one vertebra. articulotes with
the superior articular facet of the vertebra, 1rr~med:utel5
below it.

Alignment of the vertebroe is maintained by Pors
interarticularis.

Pars interarticularis : The part between the two articular
Yocets of the same vertebro.

SPOFd.}jblHSE ' Break in the Pars interarticularis
Spondylolysthesis : Slippage of the vertebra due to an
existing break in the Pars interarticularis.

Intervertebral dise (VD) is the space between two vertebroe
and it’s given the name corresponding to the two vertebrae
i's sandwiched between.

Exoample i The VD between T and T_is called the TT, WVD.
VD allow seope For movernent of spine and also act as shoek
absorbers.

Cervical spine is the most mobile part of the spine.

Spinal Trauma 00:05:52

Stable vs. unstable Spine
Denis 3 ~columns concept of stablifity.
Spine is divided into 3 columng namely anterior, middle
ond, posterior.
IF the injury involves only to 4wo columns, it's
considered ‘Stable).
¥ all three columns are afkected it is deemed
‘Unstable’,
Stoble injuries con be manaaed mns.eruaﬁvel}j while the .
unstoble injuries require decompression and stablilization.

Active space
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Denis Classification of structural elements of the gpine
Posterior longitudinal ligament

Arterior
lenaitudine)
liqarment
viertebra)

@Eﬁw column: |

Posterior elements
' Facets,

movements of the Spine : Flexion, extension, loteral Rexion,
rototion.

Mechanisms of injury of spine * Flexion, extension, lateral
Slexion, rotation, translation, compression, distraction or a
combination of some or (ur#orhmaiel‘vj) oll of the above.
Compression foree — Axiol loading of spine — gurst fracture,

Most common (MC) mode of Injury : Fall from height (DI.
mC mode ot iNjury in developed countries : Road traffic
occident (RTA).

mC mechanism of injury : Flexion > Flexion with rotation.
most dangerous mechanism of injury : Translation (Two
odjacent vertebrae freely move away from each other due
to an underlying fracture)

sords Aoy

meC site of

Fracture : Lower thoracic DI

Dislocation : Cervical spine (Dislocation without fracture)
Spinal cord Injury (OCD : Cervical spine (thickest part of cord)
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Reasons for cervical spine being more prone to fractures :
Interarticular facets oriented in a. more horizontal plane
qving them more scope to slip over one another.

The S-Jcﬂhirrl"lj is more due to the lianmen’n:-. than the
bony structures and hence injuries involving dislocations
without fractures are also more common here.
Hnrizontaﬂﬂ
oriented facets N

' x | Ikxﬂerﬁm.ug

T .1 — _
\ gy oriented facets
= ]
Cervical spine Lumbar spine
Jefferson’s fracture 00:14:08

¢l : Atlas (ring-shaped) ; Allows turning of the head.
mechanism : Axial Loading, compression force.
Frogments burst awoy : No neurclogical deficit.
X-rau : Open mouth view ; Usually insufficient,

CT scan required,

Management : Conservative as it is uﬂmhi.j stable.
Surgical : Atlanto-occipital fusion.

JeHerson's Frocture - Rule ot Spence

Kormal

m
rJJ_

uretakle Jeferson's frooture

Bule of Spence : X+Y 7
leQrrien 54.:.5565#5 trarverse
ligament rupture {unstable
fracture of otlos)

Aclive space
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Je¥erson's fracture : Superior view of the olas

’:f/ N7 Ef—‘

Stable Fracture
{&a}\ Torn tranverse
N%; ligarnent
LYY
~N &

unstoble Yracture

Hangman'’s fracture 00:16:21

Ha.ngmn’s Sroctur e Hmamm Frocture

Fracture dislocation of Ca over C2 involved.
spondylolysis (Pars interarticularis fracture).
No neuroclogical Deficit.

mMC mechanism of injury : RTA,

souds BALOY
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VSRR B

Levine § edwards Classification.
mMC fracture of Ca is odontoid fracture, not Hangman's.

Whiplash Injury o 00:18:42

thlplaE.h Soft
Tissue Damoge

H]jpere:temmn
£
D‘lrectm-}.-_

of mmpack L

Hﬂper-fhzxm

Not o. fracture.

In cars without heoad rest.

mechanism of injury : Hyperextension due to impact from the
bock.

Streteh of anterior longitudinal ligament.

No neurological deficit, only ehronic neck pain.

X-Roy ond CT Sean : Normal,

Management : Cervical collar it required.

Clay Shoveler’s Fracture 00:20:57

Active space

Force of the upper limb museles while shouehng leads to
ovulsion o¥ Spinous process.
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Cl_1 ance Fracture

00:22:43

Coined bﬂ &Q chance.

Also Known as Jack-Hnife Srocture.

Heod on collision.

Sead belts without shoulder harmess,

Flexion § distroction force,

Disruption $rom posterior elements o forward.

Anterior compression/ Posterior compression.

Bony or soft tissue chance.

Unstable frocture and hence decompression § stabilization.
Serews inserted into the pedicle of the spine.

Spinal Cord Injury Without Radiological
Abnormalit__y(SCI‘WORA} 00:26:01

Occurs in children less than (1-8) years as their bones are
more Nexible.

Bone more elastic compared 1o the spinal cord.

Neural iNjury occurs without any bon»j njury.

Ko in_iu.rﬂ on X m{j or CT scan.

Diagnosis made on mMRL.
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Spinal Cord Injury 00:27:37
Spinal shock lasts (a4 - 48) hours after injury,
Immediately ofter : All reflexes are lost; The patient cannot
be tested in this phase.
Ater this phase passes, the spinal cord 4ries to revert bagck
to its original state, but the presentation is that of the injury
it sustained (Upper Motor Neuron/ Lower motor Neuror.
Reflexes, sensakions, motor activity,
Bulbocavernous Reflex 00:29:29
Primitive reflex
mMarks the end of the spinal shoek.
Root value : S3, $3, 34
method : Compress alone/ Clitoris.
Tug on the Foleﬂ’s catheter it present.
Bulkbocovernosus reflex
Aterent
Saqueezi pudendal  <a-c4 sapral
clitoris "3 center
o
e o
/I
il i
Y
\ 3
|
\ )
o !
e <
&
Squeei
Sin.ns
Anal sphinc{er
contraction
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Fate |

Neurogenic shock

00:3 1 :u_z
’_ﬁutn_mn;qc deruP{-‘mj

[ No Sl_-jmpa’r’ﬁe_i'm. outSlow |

Decreased peripheral
resistance

_F'e-t'ip@nd uas.odi'la?on_

Fal-'. in blood pressure

. Lost in cose of
’ Bofiex RaEyeatia ‘_ ¥ neurogenic shocHJ

Hypotension with bmci\ujca.rcua/ without tachycardio.

Management of Spinal Cord Injury 00:32:48

ATLS protocol, Logroll method ete.

To prevent neurclogical manifestotions

ATLS @ No role of steroids in an ocute spinal cord injury,

NASCIS W : Steroid use iF presents within & hours of injury.
@ ms/ kg WV me‘:‘nﬂl prednisone : Bolus.
54 mg/kg/hr IV continuous infusion for a4-48
hours, No benefit after 8 hours of injury.

Orthopaedics » v4.0 » Marrow 6.0 » 2022
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25  Spine
Localization of Spinal Injury 00:35:40
Spanal rerves
_ Pl f

o R = e N
Il 4= — ¥
L) ¥

N .:_ ,, / : Cervical
L] L]
Irl - i |J rTl

L —,u..-._ ¥
a 1
; { :
: | . Tharacic
L] L]
s ml
" o L] "
.I:l fri -4':; :’I
o= ] 1
el i Lurrbar
ey '

w—SaY it

o i Msacral
: )

Canal Conus
( medularis
Epicural
space

Fium derminala
externum (Sormy)

extent : Mmedulia. 1o lower border of LI in adults.
Bulges : Brachial Plexus, Lumbosacral bulge.
Conus Medullaris : Conical shaped end of spinal cord behind
lower border of L.

Couda. quina. : Horse's 4ail 3 Tubt of spinal nerves below the
conus behind La and below.

vertebral segments and nerves
:_ _ Vertebroe | Segments Ner ves g-
| Cervicol | L B E
~ Thorocic ‘ 13, Ia
Lumbar :
_ sacral | v LB
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Spinal Nerves : Exit ot their respective segments below the
pedicle ; But the spinal cord ends at LI

Any injury of spinal eolumn albove U : Spinal cord injury.
ANy injury of spinal columnn below LI ¢ Spinal nerve njury

Spinal Cord Injury vs. Spinal Nerve
Injury 00:39:43

Essentially, UMN vs. LM |qu.r:j
'.qu.rﬁ below the level of LI presents with LN features.

o O
\
L
“ l :
WK e Lk
umsd (g N
At the level of injury (Spinal | At the leve! of injury (Spinal
cord) | nerve) B
* Sensory loss K Sensory loss
* motor weakness : | motor weakness :
Flaccid paralysis | ___Flaccid paralysis -
* Areflexia. _° freflexia
 Below the level of injury ?E:elol.u the level of injury
* Sensory loss | * No sensory loss
* motor weokness : * No motor weakness
Spastic pamlaﬁ.ie _
* Exoggeroted reflexes * Normal rellexes

aoeds eAnoy
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Dermatomes 00:46:49
termatomes of the
lwer imb
Chest and abdomen
dermatone Pasterior fnteror
L ™ 1.
— | N
a— )]
/f%:,:_—: — I\ | N\
e Dermatomes in the upper limb

@ Anterior aspect

N : ? | A
! -_I} 'I" l;, f. '!r
- r:]\. - — el lines
Cutoneous sensory supply of the spinal nerves.
Quick cues :
Behind the head : ca

gehind the neck : C3

Thumb : Cb § Index and middle %rgers * €175 Ring and
little fingers : c8

Below the nipple : T4

mMedial malleolus : L4 3 Dorsum of the oot : LS
Lateral malieolus : &

00:49:32

LS

Myotomes f

A group of muscles supplied by the same spinal nerve to
perform a. particular movement.

Quick cues :
For upper limb : First pull everything towards yourselt and
fien push them away/Shooting a. basketball,
For lower limb : First pull everything towards yoursel? and
then push them away/ricking the door shut.

AcCtive Space
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kot | myotome |
s _Elbow Sexion
G _ Wrist extension
. Elbow extension / wrist Slexion
I - _ Finger flexion
L Finger abduction ___\
Y& | HpSexon/iliopsoas
s finee extension / Quadriceps
L4 Ankle dorsiflexors / Tibialie
L - _onterior
LS xtensor hallueis longus / Hip_
[ i obductors !
sl Sastro Soleus / Ankle plantar
fexors
Reflexes | 00:51:43
Rellexes
[ Poot Reflex
[ cs Biceps
‘_ Clo Supinator (Brachioradialis) |
(5] Tricepc
| L3 L4 rnee (Quadriceps) =
| ) g Arkle (Gastro Soleus)
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Prolapsed intervertebral disc/PIVD 00:00:18

E’cio\oafj ' Due o clegenem‘chn or abnormal bnd.‘una of the
spine.

Dise bulges out Pmsteriorhj } compress neural elements,

M/C location : L4-LS > Ls-< (compress the spinal nerves),

Tfj‘."? 1 Ev:r'-'u:.qen

Dise hermiation

=2OIQ0

B'ﬁnmr okien Prola pre

-4 [
NNy

Exirusion Sequestration

Hermiated
OIS

Tupe d coliagen

Predﬁposang Factors : Untrained, young adult ﬁ%ng hn?.mrﬂ
weight {E'E n gy or sitting § bending forward for long
duration (olerormal loading of spine).

Clinical features :

Classical sciotico. : Pain starts md.in,tina ¥rom bock o limbs.
MoSt comemon couse of sciatica. is PIVD.

Clinicol exormination : To localize the level of the lesion. by
testing dermaotomes, muyctomes and reflexes.

vise protrusion
<as% o¥ disc eweumference, base

Lider than hernuadion

Two “:ijea of nerve roots osswocuted with a dise.
For €., In cose of disc LA, exiting nerve root L4 § traves Singy
nerve root LS are the acwocinted nerve roots,

Orthopaedics = v4.0 » Marrow 6.0 = 2022,
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Types of disc prolapse :
Types of dise prolapee
D Paracentral : Compress

frmwsvers‘.na nerve root.

L4-LS compress LS nerve root.
& Far laterol : Compress

exiting nerve root,
2) Central,

E.r.'ﬂ-h"ﬁ nerve)
rook

There will LM type of polsy,

Loss of sensation present at carresPonding dermatome.
Flaccid po.m.lﬂsis at mrres.pond‘mg mﬂokum.
C.crresPond.ing reflex will be lost.

Porwlus Berosus

erertebral
Merve rocts Murcheus P'.LLP:GA.L:L dise
# Sprol rere
ook
n dural tan =
Luwmbar
wertebrn,
Mermal
Herniated
disc Posteroiateral des
'!"-B'rl*.m.!'m n‘p“'ﬂw"a on
Spinal rerve
Leq dorwnant paun
wnlarrerat Masswe central =] fh.pz.e

oF hrmbar dise
Con 1‘1u~;‘mr.l Pt d 10Ot Ly
rar e spinal eord

Coada ey *:.L]tuu.u =3

LR TY I preskete

w B A" vl v tbal oy
LA T (’
— ’ ‘
T — .

Frodr aded LA -5 disk, =il 4 Four e bt vucduse

g(g I 3" b v tebnod oy

RN
'
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t‘n‘agma‘-s : Skracﬂht 135 m‘us;rnﬁ test.

Straght Leq Raising Test (SLeT) or Laseque sign

'E'hmﬂrr'a L.eaﬁn.ﬁl"e Test

F!rEKﬂ'H hip be_njond. a. particular poi
Oter tests

a&nydwhmmies&
or Al testd

Perlorm SLIT, B the poind uhere the
podvert expereres dacormiont, the
s lousgred o, intie. The stretcring and
par become leou B o the
arrie £ pasuively doruSesed, W tne
o ed T Bosk 07 e g or o the
calf £ Set anoan, e test o posdive,
Trit & oo calied reevorcement
pottie or Brogard's san posde,

Era;_::«rd". fesh
[

Baubdor, pau 6
then e A

4 Boushe g S (on poplideal eoigreston test)

Tt batsissdn i e AL Specibe bon ol

[ ooyt SURT. Per Voo SERT wtd the peatseiit
Eafarigriet Shade s Lot Iluh-il.-\.'lu..‘ e ot
el |I|H., betziad Ve rpeed S0 ab (o rolas VWied S0 odee ey,

rt causes podn.

3. Fermaral streteh (reverse
test or Mackiewicz sigr)

The pnibent les prone, The examner
fiexes fhe Knee 1o the thigh and the
kip s pas;wfmﬂ eske The test
is positree F 4he patient experiences
amerior Hah pain This test is usuall
postive for La-L3 and L3-L4 (high
lurmibar) pm':rusms.

Ferennd f.heih tesk
7

o

S

vaTmalotehy coebeved, The enogiwe
e o drtiead Yokia 1o drebon Y laberal

propbend v e bebud the ke o tikal cinal e The

Lhaklh hj A b
e paan,

Localization :

e e e o bowsly vg oo e ity
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| 2oot

2 (Pyriome
£5 | Elocuws Qe
Chy . Lrist extension
c1 | Elhou extAuorisk Qe [ |
ce 'Fn-ﬂef e oy :\‘ \
m l-ﬂj-?\' abchuetion i ’ | I'\
La thp 'i'le:.-.r"lm-l-nm'. E Rt I\.
L3 riren ex\/ ok ceps & (e
L4 fekle dorsiflexors / Vibialis arterior | { '
LS Extencor hollues et / bip akcueiors, | \
< & saleus. / ankle plantar Qexors | fll
Root Zefay
C5 Bricerre
CL Supinator (brochoradializ)
c1 T irtbomic, :
*
LiLa Finee (quadriceps)
1]

Frie &}uttrn solews)

D Patient presents with low backeahe ofter weightii*ting and
paresthesia over medial malieolus. The nerve root involved is
L4 and dise 11Hel}j prolapsed is L3-L4,
a) Weakness in nip flexors : La root
involved, Li-La, dise prolapsed.

2) Absent Knee jerk : La-L3/L3-L4
prolnps.e.

IOC. : ML,

Treakment : \
Reute @ Rest in semi fowler position (30-40 ° of Sexion).
Analgesies, phys otherapy to strengthen back

Dise decompression : Lan unec*’mmﬂ, lan nnol:umnj,

L5-5I paracentral prolagse

Fiermilan urﬁuimnt.j and discector Y.

Cauda equina syndrome 00:15:02
masswe central disc prolapse. = Masane
LR

Compress multiple nerve roots, proapse of

(] ek dlise
Drﬂlj obsoluie indication of  riaematon iy
emergerncy decompression, Compratied
I Tl it TOOES
(TR L TP
(RN TR T |

spunal cord

Cauda equna syndrome
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A7 lumibar pedicle (
posamigy {1 0() punt B

Protruded LA-LS diek, "1. | Far lateral herriation
L1

87 urnbar verbabral 'r-n!u!

Posterolateral hermation

Protruded LE-50 digk,

22 rigirl

%3 rool

mMassive pmlapf-:e compressing several nerve roots,
Conus medullaris vs Cauda. equina, sundrome :
Conus medullars va Cauda equna, syrelrorres
CoOmus medudiars Suncrome Couda eouma "I-!_jr\fh'E"'{,‘.

psleus of
C"M?':Eﬂ.}

Conus medullars @ It 5 the end conical part of the spinal cord

¥ the nuries ore oround Tia LI Conus meduliaris.

v e Nuries ore pelow LI Coudo. equina ".L],I"vl'-h"l”'ltf-

AClive Sjsate

Orthopaedics * v4.0 « Marrow 6.0 » 20227,




A92 Urthopaedics
Both the potients present with saddie anesthesia,
Pasteror freror
LI i
La ™
Ta
53 Sh—cr, 12y u
3
L3 Gl B
\
LA
L3
=
i /
LS
LS L4
€
3 Ls &l
LS
Gmal lres
Conus medullaris syndrome  Cauda equina. syndrome
Spinal cord lesion Tuft of nerves involved
hqju.r!j at LI Large disc prolapse below LI
| Motor | symmetrical, MOTOR : Asyrmmetrical,
areflexic, Yaccid parolyse.  areflexic, flaccid porolysis.
(U with L features)
| Saddle anaesthesia, Saddle anaesthesio,
Peri anal anaesthesio.
<SS involved, Sparing oSS (peri anal
i | Spang)
% tinee reflex is rormal , only | Kinee § ankle reflex lost
E ankle lost
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Spondylolisthesis - 00:20:00

m/¢e location : LS-S CSPOMHIOIHS'&S. LS,

Mormal Spne spendiiehysie (eeptlich spondyolisthesis (Prrunn chieed
{ecotle dDﬂ ﬁlarﬂ‘ terrier will collar ':;Gn} seotlish terner tﬁrﬁ

=

Spondljioiﬂsis : Fracture in pors intro—articularie,
S-POMHMHE‘H"\ESE s vertebra slips over other.

Best view on X-ray : Oblique view.

M3erd1r55 clossification of spondﬁlchsﬁwesis : Based on the
OrTount oF slip.

Karrmal

Eyncde |

Grocle i

ACUVE Space

ot 1K

ke W

Grade v
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Grade | : O - as% slip/. displacement
Srode Il : aS - SO% slip

Grode il : S| - 7154, slip

Grade \V: b - 100% 5!.'113

Qrade V ¢ 100 % displacement (smhdalnp’cos.is).

Clinical feotures : Backache mdjahng to lower limbs.
step sian ean be Yelt on palpation

Inverted napoleon hot s‘nan in AP view

Spondulncic.—> Daaenecation of spine in elder Iy patients.
Spondylitis —> InSlarnmadion ok the spine.

Spondylolisthesis = slipping of one vertebra over another.
Spondijlop’cﬂgig —* Complete ahppnna of one vertebra in front
of another.

Spondyfolysis —> Pars interarticularis frocture.

Orthopaedics * v4.0 » Marrow 6.0 » 2022
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Scoliosis 00:25:22

Loteral deviation of spine > 10 degrees from central axis.

Spinal asn:jmmehﬂ = Lateral deviation ot spine 4 10 deareaa.
Kyphosis —> Bending of spine forward.
Lordosis —=> &end.inﬁ of spine backwards.

Vertebraol column disorders

0

. ‘\}\J
| \
i | ,|
I.' | I|
\ | \
; L‘:s )::a |
wormal ESeooliosie Morral Lordosis hHFi-osns

Mormal Laarrbsr Doraal seoloss
seolhosis (thoracie)

AClUvE Space
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Ch&&i%&a,ﬁgn:
 Congenital |
T iy (M S
r———(MNeuromuscular
— _.ff__@."l"'uﬂh.l.rql I~
[ Scoloss | B —
— opatrie
\ Non-structural | =D
Fosatid ‘ +|  nfantie |
'*[__ Juvenile |
|  Adolescert |
(e

To differentiate between two {Bpes. ' Adam Yorword bend‘mg

test is done.
Interpretarion of Adosm's foruward, bending test

won shructural seolicsis
* Seclios & deappears on bending forward

Scree-ning test:

Shructural scolioss
" Seolicsis persists on ben.:lirg foruward
Structural seolicsis ¢ 2—dimensional pruhiem
* Loterol deviation of spine.

. E.mﬂgemied lordosis.
* Rotational cnmponent

£ib hurnp seen s Rotational deformiy
f
on Yorward sy Rib pushed
CALNT
. prosterionly
bending, confoss txie and thoraca

B nar e
I:'l'n.n"ﬂ

bowuog oks

e
Sicle

orechion of
rotadon

Conves sicke af
CLave
Concave side
of curve
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nNeuromuscular couses : Cerebral pajss_,j, muscular dﬂsi-rophies..
Congenital scoliosis Congenitol mmalﬁ like l.uedge
vertebrae, hemi vertebrae (m/o), unilateral unsegmented

bar vertebrae (highest progression), block vertebroe (least
progressiory,

Classifeation of Corgenital Seolasia

Failure of Pormalion Fallure of wa%r&ﬂhm

= Fully wedge Black, Unsegmented Unsegmented
segmented segmented vertebroe unsegmented kbar kar uith

hemivertebrae
Hemwertebroe

diopathic scoliosis : Overall m/e tupe of seoliosis.
Depending on the age of presentation : Infantile, juvenile, and
adolescent (m/c).

Secliosis : Spinal curves
Clinical feotures :
Asymmetry of shoulder.
Loterol devioted spine.
Trunk and arm gop will
be a,sijn‘wwe{rital.
Rib hurrp,
Neural/Viseeral cornpression
symptoms moy be seen.

SExFeritH '

<10 de.greag = Normal.

710 degreea —* Scoliosis.

80-30 degrees > mild scoliosis,
730 dearees - Severe scolios’

ACtive Space
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Cobb's rrebiad

Cabb's ongje /-

Risser s.i\gn == T0 assess the progression po’cential.
Bosed on iliac opophysis ossification § Fusion with iliae erest.
More the grade : Less potential for progression.

Risser grade

Grode | -
Trodeyd, =
Grode 3 -
Grode 4 -
arade S =

Treatment :
Conservotive —* Broces,
Less severity (low Cobbs).

Description

Ossification of lateral as%
Ossification of lateral SO%
Ossifcadion of lateral 5%
Ossification of lateral I0O%

Fusion with the livm

Less potential for progression Gﬂﬂh Risser),

Orthopaedics » v4.0 = Marrow 6.0 = 2022
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5u.r5'nml correction : th s-ewﬂerifﬂ.
more potential Sor progression.
Harrington rods (pedicle screw fixation.

Millawukes mBoston

High profile brace, Low profile brace,
Pelvic mount, anterior § made of silicon.
posterior rods, cervical collar

Charleston eding broce

Dislocation withouwt Fracture is seen in: a
R. Sacral spine. &. Lumbor siﬂr'.e. g
C. Cervical S.p'rma. . thoracie,

Depend.s more on Iganwentous stahihﬁlj than 'mbnlj stu.bmh_.j.
Articulor Facets are more horizontal than vertical

Orthopaedics ® v4.0 » Marrow 6.0 » 2022,
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Q. Hangman's fracture is :
A. Subluxation of ¢S over Cla,
. Fracture dislocation of Ca.

C. Frocture diclocation anHieJanc.
D. Fracture of odontoid.

Q. Tear drop fracture of lower cervica] spine implies :
A Wwedae compression frocture,
&. Axial compression fractures,
C. Flexion-rototion njury with failure of anterior bodu,
O. Flexion compression failure of 'bo-:ltj,
Flexion + Compress‘sc}n

Q. Bennis stability concept is based on uwhich of the ?oumulng?
A 3 eolurmne.

e. 3 columns,

C. 4 columns,

D. S columns.
Anteriormiddle § posterior columns, Atleast a coulmns are
required for spine to be considered unstable njury.

Q. zorliest reflex to reappear atter spinal shoek :

A. Mnee jerk. :

&. Ankle jerk.

C. Pulbocavernousrellex.

. Rbdominal redlex.
Root vaule : 53, S5, SA. Elicited by compressing the glans
penis or clitoris, the anal spinchter wil eontract.

aoeds annoy
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Q. Complete transaction of the spinal cord ot the C7 level
produces all of the following efSects except :

A ngotension

6. Limited res.piradmrﬂ etlort.

C. Rnaesthesio below the level of the lesion.

D. Areflexiabelow the level of the lesion.

Exaggeroted reflex is seen as the inhibitory effect on the

muscle tone bﬂ brain is lost.

Q. A patient met with an RTA presents with Quadriparesis with
bladderinvolvement, sensory level is only up to the upper
border of manulbrium, Thepatient is fachupnoeic with R :
3/min, what is the likely level of lesion?

A c-ca. (f injure, no breathing)

8. CA-CS.

C. TI-T& | erachiol plexus

O. T3-T4. | spared

Dermatomes

() {5)
PU@:
Ar
\2
/5

==
-

z‘;

Q. Little %nger oF right hand corresponds to which
dermadtome?

A. Clo

B CT.

C. .8,

. TL

By =

Q. R Pt has sensory loss over the tip of little Wnger, which
nerve is injured?

A. Ulnar nerve.

&. CB spinal nerve.

C. Median nerve.

D. Rodial nerve.

Active Space
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Per‘uphem! Nerve is o conduit of multiple spnial nerves,

Q. A scooter is hit Srom behind, the rider ie thrown of$ and

he lands with his heo.dhiﬂing the kerb. he does ot rmove,

complains of severe pPoin in the neck and isunable o turn
his head, meﬂ-l‘ﬁ&mwhg onlookers rush up to him and fryto
mokehim sit up. What would be the best course of action in
this situation?

A. He should be Propped up and given some water +o drink,

&. He should not be propped up but turned on his ace
and rushed to the hospital.

C. He should be turned on his back and a. support should
be placed behind hisneck and transported +o the
nearest hospital.

D. He should not be moved at all but carried 1o the

nearest hospi’m] in the sameposition in which he has
been since his Sall.

Q. A middle aged lad.5 presents with complaints of lower
back pain. on examinationthere is weakness of extension
of right great toe with no sensory impairment. An MR

of the lumbosacral spine would most probably reveal o,

prolapsedintervertebral dise ot whot level ?
A L34,

e. LA-Ls.
C. LS-Sl,
D. &l1-23.
Extensor hallucis longus involved, root value LS.

-

Q. A body builder Ii?’cina heovy weights in the gym landed
up with severe pain in backMR) was done, MRI shows “ dise
Prolapse L3-4". whot neurological defieit will you expect in ?

A rnee Rellex (L3-L4), :

e. Ankle Rellex (S1-sa).

A ATB Emggﬁ:m{'ed.

&. A Depressed, & Normal.

C. A Depressed, & Depressed. (possible ¥ massive dise

pro1aps.ef coudo. equina s.l.jndron*e)
D. Both A § & Normal.

eoeds BALOY
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Q. Bulbocavernosus reflex is elicted by all except?
A. Tug of glans penis.
8. Tug of clitoris.
C. Tug of foley catheter.
D. Scm.{'d'\irr‘ﬁg around the anal sphincter,
(Anal wink, primitive superificial reflex )

tulbocovernosus reflex

niferent
Squeezing pudenda) 53-54 cacral

alitoris & J center

Q. What s var’rebmphghj :

A Stabiization of vertebral compression Frocture,

&. Replacement of vertebrol bndl.j on15.

C. Replocement of vertebrol bedﬂ with intervertebral disc.

D. Fusion of the adjocent vertebroe.

gallon Hﬂpmpals’fl.j : Eesmrina 'nei‘ght b5 in%ﬁng the
verterbro. with ballon and injecting with bone cement (polg,

methyl metha. aﬂr&jiode)

Ver'cebroplas’fﬂ

Orthopaedics * v4.0 = Marrow 6.0 = 2022«
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Q. Percutaneous vertebmphshj S indicated in all except :
A, Tuberculosis,

B. Metastasis,

c Ds’teopomsis.

o Haﬂmanglam

Due to infection, never introduce o Yoreign object, as
symptoms of infection get exagoerated,

Q. Which vertebrae is $ractured in whi
A. C5-G.

&.C3-4,

C.C1-a.

D. Clo-7,

Nore of the above.

Whiplash injury is a. sobt tissue injury of anterior longtudinal
ligament, not a. fracture,

No neurological deficits seen.

Rear end collision, tupe o¥ hyperextension injury.

plash injury of spine ?

-
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JOINT DISORDERS : PART 1

Anatomy of a joint

00:01:58

* Articulor mrti!aﬁe H

Present ok the ends of the bone (proximal and distaD.
Aets as o shoek absorber,
Allows an eagljr" gliding movement of joints.

* Capsule.

* Synovium — Filled with synoviol Quid.

L)

— Capsule

| Ostecarthritis |

| \nvolved, :
Distal infer—phqjo\naeo.l
joint (0IP.
Proximal 'mfer—pha]angeai
Joint (PIE).
i Carpo-metacarpal joint
@'
Spared :
Wrick,
Meta-carpophalangeal
joint (mee.

Rrhicular w{-ﬂuﬁe
_Surrand
b are

Sharondial
Liicd

Eheurmatoid o.r*th}ihz

1nvowed :

ma‘m-mrpaphalmaeoj\join’c |

| (mep).

Lrist.

Proxirmal in’cerapha!ansﬂa]
joint (PP,
|

Spared,

Distal irﬁer—phduﬁgeauolrﬂ'
oIP).

oiP
PIP

mcp
i eme
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406 Orthopaedics 27
Osteoarthritis
= 2l S 000747
mMost common joint disease,
Degenerative disease of the w%ilqge,
As ' i
the car‘nhse is des*croﬂed. the bone ends rub against each
other :
* Cause pain (both active § passive movements),
* Sclerosis of ends.
* Necrosis/. Cypis,
* Regeneration § oa’reophﬂi‘es.
Swelling § d.e?nrm&}j.
Decreased range of movement,
1n%'hamﬁntor}j changes are ’rﬂpicalll.j obsent, less proncunced,
or go unnoticed,
Ehs’cemis]
| I [
Primrl‘.j SEMMMH
— ' =
" \diopodhic Intra—articular | | [ Avaseular ‘ Overueight
o
L ; ! frouma. necrosis | ;
e aet
— = tal
Localized Generolized i
T
— Perthe's
e e |
___common) I | cope
comeror L T — Scre |
| Hand o M
i S = R il
- ?Pmil
_C_IME atures 001409
Intra. articulor cause : Pain in active § passive movement the
§ Jjoint :
g whereas extra. articular cause of pain is on active

movermnent of joint (due to muscle pulhng).
C.x’ePl’m’cbng.
Decreosed range of movements.

wasﬁng of muscles due to decreased usage.
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: der'bceps.. In knee
* vashus mediodis._

De%rm'r’tﬂr" Swelling,
X-ray findings
. Decreased joint space :
* Earliest X-ray ﬁnding.
* Due to destruction of cartilage.
* Bone on bone appearance.
* Joint space reduced (medial > laterol), becouse

knees carry more me‘n::_:]h’r over medial compared to
lateral.

a. Subchondral sclerosis (increased load on bone).
2. Subchondral necrotic cysts.
4, Dzi#,ﬂp'm_,}'r_e: ;
* Regenerotion of bone.
* Breok ofh § Yorm loose bodies.
most common cause of loose b()dﬂ in Knee _joint : Osteophyte
of osteoarthritic.

Actve space
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S. Genuw vorus de?ormi’aj :

* Joint space of medial side reduced which leads to
shi?*rina ot tibia towards midline resulting in
de%frmi‘cfj,

* Varus d.e’i!orm'ri:_lj will perpetuate more darnage to
medial condyle and lead to ostecarthritis and
becomes o vicious 25(:13.

k. Osteoarthritic of hands :

eopds BARIY

gouchard's and Heberden's nodes

Orthopaedics * v4.0 » Marrow 6.0 » 2022



Swelling ot DIP — Heberden's nodes.
Swelling at PIP — Bouchard’s nodes.

'_n-eatment 00:23:17

Corservative treaiment :
Prevent the progress :
e we@-rt loss.
Physiotherapy : To prevent muscle atrophy,
* Heat.
* Strengthening : Vastus medialis oblique
strengthening exercises,
Walking with support (erukeh held, in opposite side).
Broces 1o support the joint.
NSAIDS for pain
* Acetaminophen.
* COX inhibitors.
Cortilage protectors (early stage) :
* gucosamine.
* Chondroftin sulphote.
Lubrication :
- * Viseo supplements ¢ Injection Hyaluronic (No
evidence to support its actior,
Surgical options :
Hr"df\ms.copﬂ + Joint wash out —> To remove loose bodies.
High tibial ostectomy * To correct varus deformity,
RrH'\rc-phs.’rj :
* UKR: mi-f:.andglar rnee Replacement.
* THR : Total Kinee Replacement.
* THR : Total Hip Replacement.

Orthopaedics ® v4.0 » Marrow 6.0 » 2022
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High Tibial Dsteo’mmﬂ " Varus is corrected to remove the
excess weight ?a]hng on the medial joint line,

Medial side of tibia. is cut 9 joint is straightened.

This helps decrease the pain and slows the process of
degerem’rian.

Preopemﬂuelﬁ Cre year postoperatively

L
|

Indications :
. ‘f’oung populadion.
* Early stage of osteoarthritis,
* Only medial side offected,

Contraindications of High Tibial Da’ceo’comq:} :

* Bi compartmental disease/lateral condyle involved /
Rheumadoid arthritis . (in-ﬁ#ammg’corlj paﬂw&lo&g}
* 730 degrees varus correction required,
* Decreased range of movement of knee :
rnee Slexion < 90 degrees.
Flexion contracture 7 1S deBree's.

| A

Orthopaedics ® v4.0 * Marrow 6.0 » 2022
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uni Condylar inee Replacement (Urie)
Contraindications :
* Bicompartmental syndrome.
* Rheumatoid arthritis (inﬂmmaicrﬂ arthritis involving
both condyles).

Total Kinee Replacement (THR) :
Has various components :

* Femoral component.

* Tibial component.

* insert (in the middle).

Patellar clunk sm_,]ndrcm=

Complication in patients who underge Total knee replacement.
There is sometimes friction between the patelia. and the
Femoral component.

Due to this, a. Ribrotic nodule forms at the superior pole of
potelit. _
winen the potient tries to extend the knee from o flexed
position, this nodule gets stuek in the femoral component
leading to catehing of the knee.

Patient feels resistance and suddenly extends, causing the
nodule to pop out, Jtherebt.j emblina extension.
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Total Hip Replacement :
HﬂS&C‘.ﬂH\Ponen{-s:Femmi qu!&hmﬂ\ﬂ

liheumatuid arthritis 00:35:29

* Disease of synovium.

* most common type of in?\ammﬁ:ﬂxfﬂ arthritis.

* Chronic outoimmune multisystem disease with
predominant musculoskeletal manifestations
(outoimmune response directed against samvio.]
structures § other organs like lungs, heart, liver ete).

aceds eAloY

* &rosive type of arthritis : Destroys the joint (sLe is
non—erosive).

* Females » males.

. Sﬁmmetriea] per ipheral joint involvement.
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Joint Disorde QTS

* Joints involved :
Hand : MCP > wrist, PIP.
Knee § hip. DIP spared)
Axial is rare : Moy involve cervical spine (subluxotion
of CI-Ca vertebrae : Cord compression).

Pnﬁwolo% :

* Autoimmune disease wa iyer v w nwuay 1eaction)
leading to inflammation § destruction of synovium

* microvascular proliferation due to inflammadion :
Synovial pannus formation from periphery to center.

* Autoantibodies induce formation of immune complexes
which cause obstruction of vessels — Reduces blood
fow in periphery leading to ischemio— Cartilbge
destruction.

* excessive cartilage destruction — Joint subluxadion.

Rs disease progress further, fbrosic forme leading to fusion
of joints called ankulosis.

Fusion occurs due to the formadion of Rbrous Hissues known
as Rbrous ankylosis.

Bore erosion

carﬁla.ae
_E.ubﬁen

,-". inflarred =
Suraviol
n riembrane -
R cartilage ¢ A\
- wears "Hl—f__.u

b ’

MeEriSewns
Reduced

jeint space

Heahhj i Prewmatokd arthritis

Active space
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ngociatinns

S NERESTEEN - _0_0:43:5?
mnn5 mu}t‘-sljs’mm medical associati
lite expec’mncﬁ :
* Corditis,
* Pleuritis,
* Caplan syndrome,
. Fel‘aj Syndrome.
MCC of deoth is cAD/Cve, problems,

Diagmsis :

Most sensitive Marker — Rheumatoid Factor :
O &F&por‘ciﬁnﬁ?thalae\
antibodies,

Most specific Marker — anti ccp (anﬁ—ci.j:ﬂic ertrullinated
peptide).

Elevated CRP or e5R.

Poor prognostic factors :
* High RF, ese, CRP
* Subcutaneous nodules.
* Other extraarticular manifestations,
* Erosions on )("'E‘D;!j.
. chranieﬂqj * History of > | Yyeor.

X-roy %ndings. :

Narrowing of joint space.

Osteoporosis : ln'rtial'lﬂ Juxta—articular, and later generalized.
No sclerosis / No osteophytes (seen in OR).

Maor giﬁ&l erosions,
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Osteocarthritis vs Rheumatoid arthritis

Osteoarthritis : Subchondral &

B 2 heumodtoid arthritis
: No scleresis

Deformities 00:49:14

. Hond:
* Swan neck dei?ormi*nj.
* goutoriere -:le’%orm'mj.
i dﬂ?ﬁrmitﬂ.

d. rinee :
* Biloterol genu w.ralgm,.
* wind swept detor mity.
* Triple defor m'l’f._Lj.

Active space

3. Foot:
* Hormmer toe.
* Hollux vadgus.
* wind swept deformity,
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Boutonniere
defor erB

T Swan - neck

T A 0 deformit
" \'J = ""‘E N\ 4

DIP ie not involved in rheumatoid arthritis and OCCUrs as o

result of cornpensator Yy manifestation of the disease.
Boutonniere : Fallure of PIP extensor and DIP goes into
cc}mpenmmrﬁ extension,

Swon neck de’?ormihj ¢ Failure of PIP Nlexor and DIP qoes into
compensatory flexion.
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N Lenia reo

Z cllE?ﬁ)‘t’Pfﬁi’tﬂI :
Radial deviation of the wrist and ulnar deviation of the
Qngers.

medial
mnee devintion
r of tibia
s-7T
o¥ valaus —
e 6
Senu. Vorus ¢ Ostecorthritis.
Genu. \.rojgu.s ! Eneurnatoid arthritis,
Hollux volgus wind swept de?orml’cfj of Knee

ACUVE Space
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windswep’c de#omwi’cl.j -
* hnee : One Knee in uadaus. ond other in varus,
Rickets > Rheumatoid Arthritis,

* Foot: One toe in Valgus, other in varus (hallux volgus).
Rheumatoid arthritis, )

Hormmer foes ¢
Flexion at the

A

edo en martilo

Extro. articudor manifestations :
* Subcutanecus nodules,
. 'E:_mje involverment : Seleritis.

u76

aseds aagoy
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Part - 1 (A agl

nhmgemem :

: Fhﬂsio’t‘nempg.

* Drug of choice —> methotrexate.
c/\ pregnancy (stop 3 months before planning
pregnancyp.

* Urnresponsive to ’cher‘apﬂ — DMARD.

* Immunosuppressant — LeSlunomide.

* Infliximab / Adalimumolb — TNF alpha. inhibitor,

* Anakinra. —* IL-| recepbr a.n%agentst

* Rituximab — Anti CDAO mhb:}d.tj.

* Surgical = Synovectomy, joint replacement, :iefr'ormi’clj

corrections.

Spondyloarthropathies 00:57:20

- ln%amm’corlj arthritis o.?—ﬁec’cing the spine and joints.
* Axial > appendicular skeleton.
* Rheumadoid factor negative (Sero negodive
spondyloarthropathies).
* Young males more than females.
* HLR 837 positive.
* uveitis (Scleritis in RA),
* Conditions
. most common — nrﬁﬁl.jlos.ing S\Pﬂﬂd\ljﬁﬁs.
4. enteropothic arthritis — lnﬂ’.a.mm’carg bouwl
diseases : Crohn / Ulcerative colitis.
3. Psoriofic arthritis.
4. Reactive arthrifis : Shigelle, chlamydia.

Ankylosing Spﬂndﬂli.’ci';. :

Also colled Marie-Strurmpell disease/ Bechterew's disease.
male > femaole.

HLA 637 positive.

Axiol 7 Peripheral.

m/C involved : Socro liae joint, lumbar spine, Hip involvement.
P&ﬂwbg:.j : Enﬁneaopa.tht.j,

Active space
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Clinical features :

* Pain ot gluteal region or back (cacroiliitic),

Morning stiffiness, (back, pain) which improves with
activity (washout of inﬂlmm{arﬁ substances by blood)
Decreosed lumbar Spine movement,

RAnterior uveitis,

Cardioc § pu]rvmmrtj manitestotion,
Decreased chest expansion ( ribs wont move as
attached to stif$ spine),
Podhcgenesis
* enthesitis : iInflammadion 0f enthesic (insertion of
ligoments § tendons on bone).
* Inflammation,
* Erosions.
Caleification or bone Tormadion.
Restriction of movement.
Spine § saero-iliac Joint.

| Inflammation | :_Cojciﬂ‘m_m*:a |, Restriction of |

|

1 T | ibhen
grosions Qegeﬁe?aﬁon_!

Sacroiliitis

Juxto. articular erosion, blurring of margins § sclerosis.

* Fusion,

* Sclerosis § ankulosis.

Orthopaedics * v4.0 = Marrow 6.0 = 2022
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Pt 1
* Vertical / bridging syndesmophutes.
* Squaring of vertebrae.
* Aamboo Spine.

Ankylosing spondylitis

’-‘i ]Uﬂrtebm
A { ulea
Normal S-curve TR T

off spine Kormal spine

Lost of normal
curvature

Ea;i‘noba‘mal %ndings. in ankylosing s.pond.‘njliﬁa :
* Boamboo spine.

AClivE Space
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. Daager sign :
Caleification of interspinous ligament.

Dnggjer Sign Tro11e5 trock sign
- Trohleﬂ trock si.an !

Calcification of interspinous 115amnt ond hridging
55ndesmosi-s.

* Shiny corner/ Romanus Lesion :
Corners of vertebroe oppears shinier due +to reactive

sclerosis,

Diagnostic criteria 01:08:05

* £ssential eriteria. — Socroiliitis ¢
Earliest changes picked on mRi (On iliac side >
socral side).

* Supportive criteria
Decrease lumbar spine Movement,
Decreased chest exponsion.
!nﬁ"mrmamrﬂ back pain.

Clinical tests ¢

* Decreosed chest movement,

* For socroilidic :
aoenslen's test,
FABER test / Figure of 4 test.
Pump handle Test.

* For testing lumbar spine mobihhj i
Schober / modified Schober test :

aeds ANy
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Part - 1
Normally there will be lengthening of lumbar spine
as patient bends Yorward,
In Ankylosing spondulitis, due to fusion there will
be no !eng’chenlng.
In normal person > S em increase in lenakh on
forward Sexion.
Ankylosis of lumbay spine < S em increase in length
on Yorward Sexion.
> x5 , E)
4 v
Treatment :
o Phﬂshﬁwerapﬂ.
* exercises For stifiness :
E:-Lu'tr'r‘rﬂiﬂs.
* Mmedical Management !
MSAIDS.
Steroids. _
Differentiol for DISH and AS.
Ditfuse idiopathic skeletal hyperostosis (DISH) :
* Also Known os Forestier diseose.
" Bony proliferation ot spine affecting elderly individuals.
* Flowing ossification of the anterior longitudinal ligament.
3
y
§
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In nnH‘Lj’ros.lnEj SPord5|ﬁ1-=_. :
. 55ndemwoph5%es Thinner, form over the annulus, both
anterior § posterior and are vertically oriented (bamboo
S.Pi. 8
: Sacroiliae joint involvement.
Occurs in Younger population,

Bamboo spine
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JOINT DISORDERS : PART 2

Psoriatic Arth:i_tis 00:00:15

Arthritis other than RA in patients with psoariasis,
ArMA Erosive arthritis.
CASPAR criteria

* Psoriasis.

" RF neacd e,

- ray cha.nges..

. le:i’!jl'rli‘s.

* Nail c'rm.naes..

Females = Males

Asymmetrical oligoarticular type (Most comeonly involved is

DIF)

* Dactylitis : Sausage digjts
due to swelling of fingers.

* Shor ’cenrng of dia}-tg :
Telescopy of fingers (will be
able o pull the soft tissue).

* Arthritis mutilans ¢
erosive arthrits of ends of bone of hand § feet.
Totol destruction of bones.

Aclive space
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B R. .
Gull - Wing appearence fphn]m*gﬂ'.] i Destruction of

articular cartilage in shape of sea quill

‘Pencil in cuf.f Defor r‘r‘lihj
Peoriadic arthritis uwu'luing the dista)
iﬂ’t@rphnlanqeaumnt.

Pencil-eup deformity in psoriatic arthritic

Wormmal

AT
l

Pﬁﬂt‘l}"iﬁ'cuf'
Arthrtis mutilans ¢
Con octur in any ’CLﬂ_}E“, of arthritis including

rheurmotoid arthritis,

BOETS BALDY

Treotment !
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Part - 2 . Leavk Fas

Treatment o} psoriasis,
methotrexote.

Hemophilic arthropathy ) 00:03:53

Seen in henx:-philiac.s..
Caused due to frequent bleeding in the joints leading to
inSlammation of the synovium, which causes destruction of
the articular cartilage.
¥-linked recessive.

Foctor € > @ de%ciencﬂ.
Clinical Features :

* Recurrent episodes of
bieedmg in the joint.

* Subperiosteal b!eeding.

* Muscular b'reed'mﬂ :
lhiopsoas > Quadriceps.
Pseudo tumors (licpsoas
pseudo tumor can couse

femoral nerve compression).

55mv11.¢m gets irfammed :

Destruction of articular cartiage
most m”‘”’“‘”*&j involved : Mnee > elbouw.
Positon of eose  Flexion (minimum pauiry.

Rspiration is o. relative contraindication which ma.y lead 1o
irrection.

x—rmj ﬂr\dmga :
* Juxto. articulor cf;teopema.

. rd&rrw;'m.tj oF jeint space.
- Wﬂ&ﬂing ol Lr'u’f(-;rr'f)nr_hj'lﬂf noteh,
L ]

SOUO ring of {Jai ella.

Mo selerosie (§ inflammation 1Jre-:-.eni Mo selerpsis)

Treatment :

Aotive spane

Treot hemophilio. :
* Foctor replocement.
* Compression bmwdaae.
* Ice pack application.

Orthopaedics = v4.0 » Marrow 6.0 = 2022,
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Crystal deposition arthropathy

Sout :

Purine metabolism abnorrm]it-:j.
Inereased serum urie acid production,
Normal value is 35 4o (b5 maf"dL.

Ws the sudden change N the serum uric acid
concentration that manifests asq

gout because of the

crystal deposition in the peripheral cold joints. This
deposiﬁun leads to local in&'lanwu'cor!.j reaction !em:iing

S pain.

to coliateral damage and this cause

Clinical features :
Historﬂ ;
Male > Female.
middle aged.
Heywords :

* Alechol.

Drugs ¢ D‘Lureﬁca,asPirin.
gusiness/leisure trip Raised aleohol and meat intoke)

Reute Boui‘tj Pam :
* Tophi: Swollen, red 1* Metotarsophalangeal joint.
* most involved joint is I* me{-a-mrgﬁphalorﬂemjoint

X=tou ?ﬂ.ndings :
* Over hanging/martel & sign.
*  Joint destruction,
* Punched out lesion.

Investigotion of Choice : .

Repirote the contents of the joint/ synovial fluic,

Charecteristics of erystal :
* mono sodium urate,
* Needle shoped.

" On f.anl.a.r '|'.'.|r*.H 'I'iL_ljl'ﬂ mieroscopuy,

nega{welﬂ hire’r’nnaeu W,
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28 Joint Disord
Ptz
Treatment :
Rcute Sm-t}j attock :

NSAID ¢ Indomethacin, colehicine is old and causes
Gl disturbance,

Once acute pain is controlled use the dmg-; to control
the serum urie ocid

concentrotion.

Chronic qout :
* Xanthine oxidase inhibitors :
Allopurinol.
Febuxostat.
Rasburicose.

Uricosuric drugs :
Probenicid & Martel sign

These dmﬁs are never used in acute plmse oS ﬂwea con
stddEnB drop uric acid levels § agaravate the condition,

Pseudogout 00:14:31

E:J.c.:!.wa'rlfJ pa,’cien’c&

Females ¥ mMales.,

Associoted with hﬁpo‘th}jroidiSm.
L.arge Joints : Binee,

anes*:iaoilon of choice : Aspiration.

-

Coscium puropnosohnote dehudrote

trpjairajg :

. Pol_'.jgomd in am;e
. Ft}mfnrelg birefr ngent.

Chondrocaleinosis : Deposition of caleiwm in the cartilage.
Con also be seen in:
* Ocrhromosie/olko pronurio.

*  Hermochromeodosic,

AClvE SpECE

. H!jperpamihtjrmdﬂ 2
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Monosodium Urate (Maw) Crystals  Calem Pyrophosphate Dinydrate
(CPPD) crystals

Meedle shoped, aiqmj regative od or rhombaid, weak, positiie
birelrinaernce birefrirgerce
when parallel 4o esmnpensator roy Blua when parallel ts mrrf..p,m}mj ray

Neuropathic joint 00:16:20

Destruction of bones due to repietitive trauma. §
abnormal position of joints owing to decreased sensation 5
proprioception (peripheral neuropodhup.
AKA Charcot’s joint,
Couses :

" Diabetes mellitus (Most common : midtarsal joints

? Tarso—-metatarsal.

" Leprosy: ln’cerphojnngemjum’cs ot hand.

. E,thilis ' Mnee.
Clinically : Bag of bones (mobile bony fragments) but no pain.
X-ray : Destruction of bones § joint.
Sians Gl,lJrLk}E'--'-fah the symptoms. ‘
Treotment : Arthrodesis (Surgical fusion of joints to stabilise

the joinb.
5 nrﬂ-.rop'lmh.} is contraindicated.
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MCQs 00:19:43

Q. During per?ormmg a. total hip replacement, the surgeon
found destruction of the articular carfilage and multiple
wedge shaped subchondraol depressions. What are these
called?

A os’cealgsis.

B. 05{‘60m‘lje'.'rﬁ5.

C. Osteonecrosis.

D. os.{weogmsisn

Q. Patellar cluni syndrome is a Known complication of which
Sursﬁrﬂ?

A. Corrective osteotomy Yor genu valgum.

&. Total knee replacement.

C. medial patellofemoral ligament reconstruction.,

D. Bicondular ploting of proximal tibia. fracture.

Fibrotic nodule wiich forms in the superior pole of patella.
pecouse of friction from the femoral component, and when
the potient extends the Knee $rom o flexed position it leads
to c.a.’cchha.

Q. A pofient oter THR develops breathlessness . which is a
definitive management 7

A Thmmbohjsiz.

&. eronchodilotor

C. Steroids.

0. Oxaaen
Complicotions ol Totol Hip Replocement :
* Infections.
* Dislocotion.
. nsepﬁc boos.ening.

Active space
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F’uin‘ﬂnﬁrlj thromboembolism : Dyspnoea after the
surgery,

* Sciatic Nerve 1nJur5_

Q- in THR meetal on metal articulation should ke avoided in ?
R. Osteonecrosis.

e. Young f¥emale.
1.8 in‘?!mnm’forﬂ arthritis,
D. Revision sur Berlj.
Leached metal ions in cireulodion are ’cem{ogeni&

Types of materials in THR :
A metal on metal Prosthesis
Contra. Indications :
L Hﬂpersens‘r'ci\ﬁtﬂ.
a. Preananc_ﬂ '
Teratogenic §
carcinogenic.
3. Renal Impairment.
B metal on pol}je’ﬂngﬂene.
C. Ceramic on Ceramic.

Q. Which of the %ilamina is not

true obout ostecarthritis?

A Inflarmmation of synovial joint.

&. Most common joint disease.
Effects shoulder joint.

Norrowing o joint space occurs. .

g P

. Pain and arthritis of distal interphalangeal joint is seen in?
Cetecarthritis.
Rheurnatoid arthritis.
Ankulosing spondylitis. (axial > peripheral)

C® PO

0. de Muerdainle diconce, fTen;;)E-‘.ljﬁOviﬁﬂ of abductor |:uuhc|:‘.

o

longus q extensor pollicis br evie)

Q. Arthrits involving DIP, PIP, Ist carpometacarpal with sparing
of MCP and wrist joints is typical of?

A. Csteocarthritis.

6. Rheurnatod arthriis.

C ﬁrﬁﬂlos.imj .‘;i.mnr_iljht'-..f,,

aoeds eanoy

D. Psoriatic arthritic.

Orthopaedics * v4.0 * Marrow 6.0 « 2022




Q. Wwhich of the fr‘oliomin::_:' is a frue statement?

A. Systemic symptoms are seen in osteocarthritis.

B. Rheumatoid arthritis is uncommon in hands and, feet.
C. Ostecarthritis is an autoimmune diseace. (degenerative
disease

. Ds’ceolahﬁtes are seen in ostecarthritis,

Q. most specific o\nhb-:)dﬁ seen in RA?
R Anti CCR

B. Rheumatoid Yactor. (most sensitive)
C. ANA.

D. Anti dsDiA.

Q. In which of the %I\omlng deformities is the distal
Nerphojangeodjoin% extended?

A Bouwtonniere de?omwitlj.

®. Swan neck deformity. (Flexion of DIF)

G de?ormi{-ﬂ.

D. Clow hand,

Q. Hammer toe d.ei‘-ormi’c}j is seen in?
A. Rheumatoid arthritis.

6. Fracture distal phalanx of great toe.
C. Bunion.

D. Osteochondritis.

Q. wind swept * ° e - 3 seen in?
F. Csteocarthritis,
8. Rheumatoid arthritic.

0% ﬂnwjmﬂng S.pOnd_szrtis.
D, Poorinkic arthritis,

Q. bnich of the %l\wing is not o Yeature of rheumatoid
ortrritic?
R Swon neck defor mihj.

8. Ulnor deviotion of %nc_:,ers. at rne*mnarpﬁpha!anaeo\umnt

C. symmetric reduction of Joint space,
D. Heberden's nodes.,
Heberden's nodes seen in ostecarthritis,

Q A middle-aged female of rheumatoid arthritis on
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treatment develops upper motor neuron SiIgn in her limbs. The
Investigation required to evoluate her further ic?
A. Spine lateral view Sexion and extersion views.
&. Open mouth view,

C. Swimmer's view.

D. Broden's view,

To see stability of cervical spine,

In RA peripheral > axial.

Q. wind swept de?orm'rtﬂ is seen in?
A. nn'ratjlcsmg s.pondﬂliﬁs.

B, SEuNﬁ.

C. Rheumatoid arthritis,

C. Rickets,

Wind, swept de%rmﬁﬂ most cornmoniﬂ seen in children in
Knees due to rickets,

Q. Wind swept de?orm?cﬂ in Yoot is seen in?
A. Rickets.

S. Rheumatoid Arthritis,

G Hnjperpo,raﬂw}jmidm¢

D. 5mmr5.

Q. All are true about Marie ':?crmmple Disease exceprt:
(Another name of ankylosing spondyitis)

A. Most commonly involves the sacroilioe Joint,

B. enthesitis is common.

C. more common in Males. ;

D. Ec-en{gemgrmn i5 the most sensitive investigation,
MRI is fhe miost sensitive inuestigahon

Q. A d5-yeor-old man complaints of low back ache,
decreased lumbar movements § norNing

stifdness. Which clinical examination will Surther help?
A. Head circumference,

B. Chect expansion

C. Hyperextension of joints,

D. Plantar arch.

Q. Chor cni’F.Join{ is another name for joint aflected b}j?
A, Meumpa&hﬂ.
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B. Osteoarthritic.
C. Rheumatoid arthritis,
D, thﬂlosins SPond!jhh&

Q. Most common cause of neuropathic. joint?
A Leprost,j.

B. Tobes dorsalis.

C. Diabetes,

D. Nerve irj_jurﬂ.

Q. In a patient of gouty arthritis best investigadion is?

A Serum uric acid estimation. (sudden rise or fall
level is not absolute serum value)

8. Uric acid in urine estimation.

C. Urate erystals in synovial Sluid analysis.

B. Serum caleium level estimadion.

N uric acid

Q. Which joint is most commonly affected in pseudogout?
AR rnee.

e. Hip.
[ mTPJoin’: Elre:aﬂr toe.
B J'T"EPJD'IT‘\"C thumb.

Q.A hadEJ presents with right knee smen‘ur\g, aspiration was
done in which CPPD crt.}s.*:als were

cbtained. Next best investigadion is?

A. ANA

B. RF.

C. CPA.

D. TSH.

Pswdogm*r 14 mmmonhj pssocioted with hﬂpﬁﬂmjrmd‘usm

Q. A d8-year-old man presented with complaints of
bockache, rrorning stiffness and redness of the eyes. X-ray
imoge of the spine is given below. which of

the Tollowing is the mos likely diagnosis?
A. Rheumaitoid arthritic,

B. ﬂnh‘l:jbﬂlnﬁ S.Fﬂr'd!j'lli 5,

C. Osteopetrosis.

D. Diffuse idiopathic skeletol hyperostosis,
Da.sger sian seen in the xraY,

Artive Spacs
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