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BASICS : HISTOLOGY AND
PHYSIOLOGY OF BONES
Introduction 00:00:09
gone
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* Osteoclanin
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Osteoblast Osteoclast : :

Multinucleated mMadure/resting/spent

Os’c;id monocﬁhc ogoregates Osteoblast
Fragoaytic. * most abundant.

: Least in number.
mineral * Longest life span.
eone/:;s{eon Resorb and remodel "

Osteoblast :

Builder: I takes the
collagen and build the
Osteoid followed by minerol

deposition.
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Commonly asked questions :
Osteon = Ostoid + mineral.
Collagen | = Bone § meniscus.
Collagen I} = Hyaline cartilage (The articular cartilage
lining the joint surfoce).
Composition of bone :
* Wader content is more in children.
* Inorganic is predominant part.
* Bone is a combination of protein and mineral.
* Collagen in bone is type I, meniscus is I,
VD annulus fibrosis |1,
* Type & is seenin articular hgaline car”cilage, ond
nucleus pulposus of the intervertebral disc.

Osteoclasts 00:10:01

* Multtinucleated giont cells, formed by oggregadion ot
monocytes : macrophages of bone.
* They have ruffied borders (inward bendings of the cell
membrane) +o increase the surface area. of contact.
* Strength of bone is derived both from osteoblast and
osteoclast.
60c6b3eeansdedddROrlast 5 Rich in TRAP (Tartarate Resistant Acid
Phosphatase) and Carbonic anhydrase.
* Osteoblast : Rich in ALP (AIkaline Phosphatase).
* Osteoclasts remodel depending on the activity of a limb. &x
* A hemiplegic individual will have a low bone c\ens&g

eoeds eAOY
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* Osteocaolein.

* Osteonectin

* ALP (Alkaline phosphatase): When a bone breaks down
the osteoblasts will act to resynthesis. As a. result of this
there will lngnelevahadiieneignediifidt

Breakdown markers :

» Hgdroxg proline.

. Hgdroxg lysine.

* N and C telopeptide.

* TRAP (Tartrate resistant acid phosphatase).

eone formation markers are elevoted even when there is
bone resorption = &one turmover.

Parts of a long bone 00:15:14

The part thot articulotes with another bone is called the
arﬁwlod:ing par't

*epipwsis.

o metaphgs‘\s.

. D'nphas'\s.

Active space
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In children there is a. carhlagm;s Srowkh plote between
ep'\phgsis ond mekaph5sis.

Proximal ]
Al Ions bones are Epiphysis
swrounded by a layer mehopryi
called periosteum.

“a |a5ers :
Inner cellular layer
(cambium layer) §
outer fbrous layer.
* Cambium : Baby DaphsE ‘ Vellow bone marrow
osteoblasts
(osteoprogenitor cells.
* Fibrous sheath :
Nutrition and 3rowkh.
- Absent on sesamoid  metagn
bones. (85 : Potello)
- Absent on articular o
surfaces.
* Children : Growth plate

between epiphysis § metaphysis.
* Periosteum : Anchored to bone by Sharpeg’s fbres.
* Medullary cavity : Lies within the bone. Contains the
marrow, lined b}j endosteum.

Orthopaedics ® v4.0 « Marrow 6.0 ¢ 2022
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~Nutrition of bone : 00:20:59

Nutrient foramen : Hair pin arrangement of metaphyseal artery
Nutrient artery enters the
medullary cavity via. his
foramen.

Once it enters, it goes proximod\g
and distally,

Vessels are arranged in o | :
hair pin loop fashion in the B Petery
metaphysis.

60c
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Blood flow is slussish making thot area. o very vosculor
environment,

Less defence cells in me&aphgsis - Increased risk of
infection.
me’caphgs'\s has a very good heod'mg potential.

Types of bone 00:21:48

Immature bone/Woven bone = Improperly arranged collagen
and is weak.
example : Callus.
mature bone/Lamellar bone :
* Spongy —> Cancellous.
Found predominantly in the epiphgsis and metaphygsis.
* Compact —> Cortical, densely packed.
Found predominantly found in the diaphysis.

Clinical significance :

* Spongy bone : More surface area, more bone cells—>
more vascularity —> Better healing § more risk of
infection.

* metaphyseal frocture > High vaseularity = Heals well
= Wil 9o into malunion.

* gpiphysis frocture —> Intraarticular frocture,
osteoarthritis = ROM (range of movemen®) decreased.

* Diaphyseal frocture - Vascularity is lesser = Healing is
reduced —> more risk of non-union.

X1 oY

#] @gmail.com
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bones

eones are white > Radio dense/Radiopague.

Sott tissue > Radiolucent.

Immoture bone > growth plote is visible. The phaseal plote is
black, as the cartilage lacks mineral, hence radiolucent.

Laﬂerso?»srwr\hp\a&e

3sesaddedlede7e56a7:
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 Interstitial Growth/&rowth in length :
Phgseo] plate helps bone grow in |en3kh
Direction of the growth is from epiphysis to metaphysis.
Lagers

* erminal layer : Most important.

Cells take rest.

Proliferotive layer : Cells multiply,
* ngerkrophxc laﬂer : Cells start o grow in
size to accommodate caleium (Weakest layen.
Calcification layer.
Ossification layer.

&rowth in thickness/ Appositional growth :

Osteo progenitor osteoblast cells present under the ,
endosteum and periosteum grow contributing to the

thickness of the bone. i

Orthopaedics ¢ v4.0 * Marrow 6.0 ¢ 2022



8

Orthopaedics

eoeds eAlOY

02

Leave Feedba

BASICS FRACTURE & HEALING

Fracture (#) 00:00:10
b0cbb3eeaa8dedlede/ebea/

ereach or o break in the continuity of cortex of bone.
Diagnosis :
clinical\5 :
Pathognomic sign : Abnormal mobility > Crepitus.
most consistent sign : Tendermess. :
Radiologically : X-roy,

Couses of froctures :
Froctures
|
{ J
Troumo \nsiSni“can’c frouma
Patho\ogim]L?mcture shrelés fracture
(abnormal bone) (normal bone)

Troumatic fracture pottemns :

I Tronsverse fracture : Fracture line is transverse 1o the
long axis of the bone. Direct force of action from opposite
directions of the bone (tension.

3. Oblique fracture : Compressive force.

Orthopaedics * v4.0 ® Marrow 6.0 ¢ 2022



3. Spiral fracture : Twisting force to the bone.
&x&eri}\g fragment : &ending force.
4. Comminuted fracture (direct trauma or erush injury) :
Multiple fragments.
S. Segmental fracture : Separoting o fragment in middle.

wﬂer%5 fracture

Oblique fracture
v A
| ’ Oblique Sracture B— Transverse fracture
¥

— Tension

4t compression
@— Spiral fracture

euﬂer% fracture &

4e7 7
o iRigessaRsgIoeseTeses

Pulled tendon cause avulsion of a part of bone.
ereaking of a. piece of bone, attached to strong muscle
frogment.

example : Olecranon (triceps)

§ potella fracture (quarideeps).

Active space
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Fractures with insignificant trauma 00:08:42

Frocture without insigni%can& trouma.

|
\f J

Abnormal bone Normal bone

l |

Podchological frocture Stress fracture

Pa’d'\o\og‘\cal frocture :
Bone is rendered weak due 1o o disease process.
Couses :

Localized Generalized
Infection Rickets
lschemia Osteomalacia
Lesions Osteogenesis imperfecta
%s’c Osteopetrosis
Radiation Osteoporosis (most common)
($ragjity fracture)
Pagets disease
metastasis
Scwvg

Clinical $eatures : Pain before the frocture.
Investigations : X-ray (lesion in the bone).

kumarankitindial@gmail.com

eoeds eAOYy

managemen’c : chrding to mirels criteria :
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mirel’s criteria
(Seore > 8 sugaests prophulactic fixatior)
Score | M a 5 3
bl #g&g{e\%&a? Lower limb Peritrochanteric

Pain mild Moderate Functional

Lesion Blastic mixed Lytic

Sice <1/3 {1340 a/3 >a/3

¥ score > 8 : Prophylactic internal Sixation.

mMost common locadtion :
Osteoporosis : Spine > Hip > Colles $fracture.
Metostasis : Proximal $emur (heck 0% Semur or
subtrochanteric regjor) § spine.
Investigadion for metastasis : FOG PET-CT scan.

Pathological fracture (banana. fracture patterm :
Subtrochanteric fracture, seen in paget’s disease.

Treotment of po&holoSical Srocture :
* Internal fixation.
* Treok the Lmderl}jing couse.

Stress froctures :

Pain after fracture.

Also Known os fatigue fracture.

Fracture is due %o abnormal/repetitive loading of a. normal
bone.Seen in dancers, othletes, military recruits etce,

Commonly seen in the lower limb bones (point tenderness) >
upper limb bones.

Orthopaedics ® v4.0 * Marrow 6.0 * 2022
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History of a sudden increase in intensity/frequency,

\nves’dsaﬁons * X-roy are positive a o 3 weeks loter.

Investigation of choice for stress : MRl

* Picks up soft tissue edemo.

* Also the 10C for occult fracture.

most common bone affected in the body : Tibia.

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

'
v)-)-.

-L"éi%éélﬂ '5!‘0‘“ o

o .

6006b3eeaa8ded0e4e7e5ea7

Investigadion ot choice for multiple stress frocture : Bone
scan.

Jones fracture 00:20:06

Frocture ot the me’cophgseal chaph}jsealjumﬁon of the
s* metotorsal ot the level of the 4" +to S intermetatarsal

articulotion.
Froctures of Sth metatarsal
Articulation of the 4th § Sth metatarsals
20ne 3 ( Stress fracture)
20ne a (True jones fracture)

Z 2one | (Pseudo jones fracture)
<
b Occur ok zone 3.
8 |
$ Occurs ot the watershed area. of the bone in terms of

chsculari’a:).

&(’cremelg h‘gh chance of non union.

Orthopaedics ® v4.0 * Marrow 6.0 » 2022



Shin splints :

medial periostitis of the tibio. (anteromedial aspecd.

usuod\5 seen in marothon runners or trekkers.

medial Tibial Stress Syndrome (MTSS).

clinical features : Pain on the anteromediol aspect of the leg,
X oy : Normal.

Ditterentiol diagnosis *

Popliteal entropment sgndrome :

Poin in the posterior aspect of the leg without any frocture
on X Yoy,

It is a. congenital anamo\g where popliteal our’cer3 passes
through the gastroenemius muscle which is M\5
hypertrophied in othletes, this causes compression of the
popliteal our’cerg causing ischemia dis’cal\g.

Runner’s fracture :
Occur ot the lower end of the fibula.

Treotment of stress fracture :
* Rest.
* Immobilisodion.

Erastsiheal®gnaii.com 00:25:22
Frocture heal‘\ng_
{ l !
Primary Secondary

Orthopaedics ® v4.0 * Marrow 6.0 » 2022
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Primou’ﬂ Secor\darg
Direct heod'tng Indirect healing
No callus seen Callus is formed
Result of absolute stability | Result of reloative stability
2¥¥d micro movement ot the
, frocture site
Secondary fracture healing :
. Hematoma. formadtion :
Bleeding ok Sracture site, it has chemotactic Sactors
that aggregote fbroblosts.

3. Granulation tissue formation (inflammadion :
growth factors released by the tissue mature the
fbroblasts into osteoblasts.

3. Callus formation :
Osteoblasts produce osteoid (callus) : Relotively less
mineral.

4. Consolidation :
mMakes sott callus into rigid one due to calcium
deposition.
Irregular collagen : wWoven bone.

S. Bone remodel\ins :
Reqular collagen (amellar bone) replaces the woven
bone. ()

P =g

60c6b3eeaa8dedOede7e5ea7
o!“‘
i
o
P g

o
g
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The $racture environment is acidic before calcium depositing

§ alkaline after calcium deposition.

First stage of fracture healing : Hemotoma.

Last stage of $fracture healing : Bone remodelling,

First stage of fracture healing visible radiologjically : Callus.
Callus visibih'tﬂ needs otleast 3 weeks.

First stage of the clinical union : Consolidation.

Chronological order :
Hemodtoma. : & to 3 daﬂs.
Granulation : 3 10 3 weeks.
Callus : 3 0 3 months.
Consolidotion : & to 3 years.
Remodelling : > 3 years.

Implant removal :

There is no need to remove implants unless there is infection
or tissue irritation.

\deally removed after a years.

Collus :

Fractures aftecting fracture healing :

L. Patient : Age, nutrition, tobacco, aleohol.

Type of fracture : Open, contamination, interposition.
Tissue : Ischemia.

Treatment : Inadequate reduction, improper immobilization
(rnost common.

> e op

Orthopaedics ® v4.0 « Marrow 6.0 ¢ 2022
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Non union 00:35:48

No callus > b months : Delou:jed union.

No callus > 9 months : Non union.

Diaphgseal bone uswil\5 underso NON union.

metophyseal froctures undergo malunion.

Lower 1/3™ tibia. $racture is the most common site Sor non

union.

Types of non union :

Types oF Non union

Hypertrophic Oligotrophic Atrophic

H5per’crophic Atrophic
Fracture line is still visible Fracture line is still visible
Fracture ends are smooth § | Fracture ends are smooth §
sclerotic sclerotic
Callous not bridging the No callous
fracture
Biology is good Biology of the bone is
' abnormal
00 R SA P B hanies | Immabiization may be good
: afSected
& Treatment : Immobilization Treatment :
E Autologous bone sro&ting.
Treat the underlg‘mg couse.
T}jpical non union

Orthopaedics ¢ v4.0 « Marrow 6.0 « 2022
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eone Sro&t . 60c6b3eeaa8dedOede7e5ea7

most common source : lliae erest (cancellous bone).

Characteristics o ideal bone graft :
l. Os’(eogenes'ls : groft itself forms bone with the help of
osteoblasts.
3. Osteoconduction : wWhen groft allows for the growth of
bone on it as a scaffold on its surfoce.
examples include
Calcium phosphate.
Calcium sulfote.
PPMMNA.
3, Osteoinduction : _
Something thot stimulates the host to form bone.
These are recombinant growth
factors.
e&xample
Bone morphogenic proteins.
used %o coat the implants used
in fracture fixotion.

Active space
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Malunion ‘ 00:44:52

Heahng in an ana’comical\ﬂ abnormal posi’don.
Treotment : Os’ceo&omg.

Abnormal outcomes :
Malunion Non union

Clavicle (most common. Lower 1/3 of tibia. (most

Supracondylar humerus. common).

Colles. Loteral condyle humerus.

Inter trochanteric (extra. Scaphoid,

capsular) femur. Neck of femur .
(intracapsular) femur.
Neck of talus.

eoeds eAOY
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management of frocture :

.. Displacement :
Relationship of movement of the
bone distal to the fracture site.
They displace due to the pull ot
muscular force.

a. Reduction :
eringing the fracture fragment back to the normal
anatomy by application of force to counter the pull of
muscle.

3. Troction:
Application of force +o counter the muscular force
causing the displacement (applied with counter
traction.

4, Fixotion :
To keep the fracture in reduced position fill it heals.

Traction :

SKin Skeletal
SKin traction Skeletal traction
Indicotion | mild to moderote | Moderate o severe force.
force.
weism Sto b Ko IS to 1o o
used kumarankijtindial@gmail.com ‘
Applied Buck’s troction. Steinmann pin or g
with Denham pins or K wire or §
Crutehfield’s tong,

Orthopaedics ® v4.0 * Marrow 6.0 » 2022
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Manual reduction § traction : '|
\kt—/'ﬂ'\ &\
Counter traction Traction

Polmar Slexion to correct
the dorsal titt

SN
<Kin traction : A

ulnar deviakion o correct
the radial tit

kumarankitindial@gmail.com

Application of upper tibia pin traction 00:56:42

orill, & % lignocaine. eohler stirrups.
Artery forceps.
Blade No Il
% Denham § steinmann pins :
. Denham pins *

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

Orthopaedics * v4.0 * Marrow 6.0 ¢ 2022
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Steinmonn p'ms :

Smooth.
used in normal young heal’ch5 odult bones.
Tibial/Semoral traction.

r

Steps :

Preparadion of the site.

Localisadion of location of insertion of skeletal traction pin.
Local anesthetic is injected a.s em below § behind the
tubercle.

using surgical blade No Il, stab incision is made.

Dilading using artery foreeps, to confirm thot there is no
presence of soft tissue along the way,

Pin is inserted into drill and the bone is drilled $rom lateral
to medial side.

Removal of drill § application of dressing,

Bohler stirrups mounted over the traction pin.

Ring of the bohler stirrups is oftached to skeletal traction
rope attached with weish’cs.

Splints to reduce pain 01:03:52

Purpose of splinting fracture :

To support fracture o minimise pain.

Fother of eritish orkhﬁ&ﬂ@b%ﬁaWPéﬂwkSeﬂ

Fother of Orthopedics * Nikolas andres.
Fother of modem Orthopedics : Sir Robert jones

Active space

gohler Braun sPlin'c :

A thin steel rod pene’cmtes the shin bone to which the st'\rrup
is atrtoached,

Orthopaedics ® v4.0 « Marrow 6.0 * 2022
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used in lower limb fracture.

60c6b3e§aa8ded0e%%é?sht act'\ns {hro“sh P‘*“eﬁ s

eoeds eApoy

. Pw\356=9w\5up{+re|ower$m5mn’cso¥’che$emur
with bod5 weight providing the counter traction.
B Pul\eg A : Holds the tibia. in proper position.
* pulley C: To prevent foot drop.
Sliding traction device, ideal in ward situation.

a. Thomas splint :

Invented by Hugh Owen Thomas, considered as fother of
eritish orthopaedics.

Father of orthopaedics is Nicolas Andry

Father of modem orthopaedics Sir Robert Jones
Originally invented for T8 knee.

Orthopaedics ¢ v4.0 ® Marrow 6.0 » 2022
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Measuring for a. Thomas splint :

Fixed traction device, two rods § one ring ,ideal in mobile

situation.

.. measure the oblique circumference of the thigh
immediately below the gluteal $old 08 buttock and ischiol
tuberosity This may be oo paintul on the affected
leg ;50 measure the unaftected leg § 6dd S to b em to
accomodate for swelling,

a. This measurement should correspond with the intermal
circumterence of Thomas’s splint ring,

3. mMeasure the distance from the groin to the heel § odd IS
%o as em o allow plantar Slexion of the foot.

4. This diskayes shondrImesprnst 49 the medial (inner side
bar of the splinb.

Russel traction :
conservative momasemen’c ot Inter
trochanteric fracture of femur.

Definitive management of fracture 01:08:36

Relectbn
i1 e
Closed Open
Feel for fracture § Reduction of fracture
reduction under X roy $ra5men’cs carried under

direct visualisation

Active space
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Closed reduction

external fixotion (POP)  Internal fixation

Two types of $fractures :
L Intra articular $roctures :

Open reduction + Intermal fixation with plates.
3. extro. articular fractures :

Closed reduction + POP
upper limb : Lower limb *
Open reduction + Intemal Closed reduction + Intemal
fxation with plotes. fxation with rods/nails.

eoeds BAIOY
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Closed reduction with internal fixation using in’cmmedul\arg
in'cerloch‘\ng nail
Pre operoec‘we Post operoecive

Active space
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Shoft of radius/shatt of ulna fracture :
extra. articular fracture : Open reduction with
internal fixation.

com

Potellar frocture :
S’crons distractive forces converted into compressive force b5

tension band wiring,
Treotment :
Open reduction + internol fixodion with tension band

w'\r'\ns.

eoeds eAnoY
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Olecranon fracture :
Open reduction + internal fixation with tension band Wiring;

Tension band wiring

Active space
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OPEN FRACTURES, AMPUTATIONS
AND POLYTRAUMA

Open fracture 00:00:13

Open fracture is soft  Simple and compound fracture
tissue '\r}jurg
associoted with a
break in the skin and
underlying sott tissues.

environment sirgle f
communicates directlg
with the $frocture and

s hematoma.

Staph aureus is the
most common organism
that causes infection
in the musculoskeletal
sgstem.

Infection of the bone and medm\arg cow'r\-g s Osteomgeliﬁs.
Infection of the joint : Septic arthritis.

eoeds aAOY

Gustilo-Anderson classification of open fracture :

Type | : Wound < | em long (considered as a. closed $racture).
Type I\ ¢ wound 1-10 em long but without significant soft
tissues stripping, gross contamination, or high enerqy
fracture potterns.

Orthopaedics ® v4.0 * Marrow 6.0 « 2022
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Amputations anc

Polytrauma

Type WA: wound > 10 em long or lesser skin lesions with
gross contamination and or high energy fracture patterns.
Bone coverage adequate.

Fracture occurred in o contaminated area. : Farm, firearm,
sewage.

Type I & : extensive soft tissue stripping that typically needs
some type of soft tissue Slap for coverage.

Periosteal s’crippins. ;

Type W C:Large wound with major arterial artery
Associoted WikpYBEIekdaBYetgese7e5ea7

management of open fracture : emergency.

wound :

eroad spectrum antibiotics.

Debridement.

wash the wound with normal saline or :
Sterile normal saline.

Povidone iodine.
Hgdmsen peroxide.
wound closure :
Delayed for second look if
I¥ more than & hours (golden period of wound) : Delay
primary closure,
Associated neurovascular injury
gdges cannot be approximated,
when you are not satisfied with the debridement.
Fracture : Stabilisadion with external fixation.
And its modifications.
Management of open fracture : emergency,

Active space
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&rade | : Manage like closed frocture.
arade a, 3a.: ¥ clean (<6hr) like closed, otherwise like open.
arade 2b, 3¢ : external fixation.

external fixator : Schanz ping with external rods.
Main purpose is to stabilise the fractures.
Varieties of external fixators : Uniplanar, multiplanar;, single
rod, double rod.

kumarankiting

eords eAlY
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Amputations and

Polytrauma

Ilizarov ring fixator 00:09:48

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

Distraction osteogenesis/callotaxis :

In the case of an open fracture, it a bone piece is missing it
con be replaced b5 growing a. new bore.

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

Once this is done, distraction is applied ok the corticotomy site
ot the rate of Imm/day (physiclogical miD) . s o result there
of which new bone formation takes place. This is called
distraction osteogenesis.

Distraction os&eogenesis

Bl ) o mp
LAl im>

Active space
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uses :
Open $ractures.
Open infected $ractures.
OSteomBelihs.
Deformity correction/malunion.
Limb |en3’chenin3 .

60c6b3eecaa8dedOede7e5ea7

Non—union.
Frocture with bone loss.

Rail fixator/Limb Reconstruction System (IE
ncgjus’mble rod,

Combinadion of compression and extemal fixation.
external {xator on f‘fj"* tibia.

Complications of external fixator

Due 1o the heat generated by 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 is Known as ring sequestrum (m/e).

eoeds eAnoy
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To increase the skabili&}j of external fixators :
Increase the number of in uniplanar pins & rods < planes.
multiplanar : Ring and pins (most stable).

In cases where the bore is domaged and contaminated :
Amputodion : It is cutting of the limb ’chrouah the bone.
Disarticulotion : Cutting of the limb ok the joint.

Decision of amputation is based on the ¥o!\ouoin3 seoring

suters

mess (Mangled extremity Severity seore).
WR@‘M’?@QWW ssue coverage.
lschemia. time (most important parameter).
Score doubles i time more than 6 hrs.
Shock of blood pressure.
Age of the patient.
I# the score is >7, amputation is carried out.
Limb salvage Index.

QQI\S& score.

03 open o I
Amputations anc

Polytrauma

Amputations 00:18:35

Crush injury due to road trafSic accident is the most common
cause in Indio.

Peripheral vascular diseases like diabetes mellitus most
common in the world,

Frost bite, gas gangrene, malignant turnour.

Congenital deficiency of limb/abnormal limb/neuromuseular
disease like polio that has rendered the limb functionless.

Orthopaedics ¢ v4.0 » Marrow 6.0 ¢ 2022
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Dead (erush/peripheral vascular disease).

Dangerous (gas gangrene/malignant tumor).

Dummb limb is attached o the body but has no purpose
instead, couses harm.

60c6b3eecaa8dedOede7e5

most common indicadion is gas gangrene.

Types of amputadion :
Closed : wWhen the skin is closed in the primary surgery.
Open or Guillotine : Where the skin is kept open and closed
in the second S’cage.
Infected/contaminated stumps.
Amputodions for ischemic indications.

Principles or amputation :

Tormiquet application :
Torniquet is o tight constriction band thot will decrease the
blood Slow distally, helps to minimise the blood Qow in the
surgery and achieve a. blood less field.

Should be avoided in cases of ischemia or peripheral vascular

diseose.

methods of closure :

mgodesis :
muscle is sutured with the bone.
Preferred over myoplasty,
It is contraindicated in PVD amputations.
In ischemic disease the vascularity of the muscles are
already compromised therefore, aftaching it to another
avascular structure, the bone is not beneficial.

mgoplastg ;

eoeds aAdY
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muscle is sutured to muscles.
when the indication ot amputation is ischemio.

wwns the bone :
gone is cut Sem shorter than the sott tissue to be able to
close the wound.

Closure of the Slap :

ngme’mcal method : Suture line is on the
mid coronal plane.

Ad\lan’cage : 2asy.

Disadvantage : wWhen the prosthesis is applied,
it will be on the suture causing pain and
wound dehiscence.

Skewed method : The posterior Slop is longer

than the anterior Slap.

It is approximated anterior to the mid coronal plane.
Advantage : Decreased the problems of application of limb
prosthesis and wound dehiscence.

s5mme’cr‘xcal S\ap
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Terminology of amputation 00:27:48

upper limb :

Fore quarter : Through shoulder girdle.

Shoulder disarticulation : At the Slemhuneraljoint.

mid arm amputation : Transhumeral.

glbow disarticulotion.

Forearm : kumarankitindial@gmail.com
mid forearm.
Krukenberg functional : The radius and ulnar can be
used as o. pincer.

wrist disarticulodion.

Ray amputation : Removing the full digit and axis.

Lower limb :
Hind quarter : Through hemi pelvis.
Hip disarticulodion.
mid—thigh : Transfemoral.
rnee disarticulotion.
Below Knee amputation (contraindicated in DMY.
most common : Transtibial amputation.
Symes : Ankle.
Chopart : Intertarsal joint.
Lis¥ranc : Tarso metatarsal joint.

eritti stokes ampu’caﬂon :
Done at distal femur.
Closed with patello. and its sott tissue.

eoeds Aoy
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Amputations of the foot :
midfoot :
Chopart : At the intertarsal joint between the
talonavicular and the calcaneocuboid,
Pirogo&’-‘}’s

Lisfranc : Between the tarsal and metatarsal bones.
Symes : 0l em above the dome of talus (wide base).
Sarmientos : 1.3 em proximal o the ankle with both malleoli.
(narrow base).
Boyd : APter talectomy fuse calcaneum to tibio.
Pirogo%ﬁ : pfter talectomy colcaneus is cut and rotated then
fused o tibia.
Length of amputotions shmp/energﬂ expenditure
relotionship

Length of the stump should be Kkept as long as possible.

i is better for prosthetic fitting,

It reduces energy expenditure.

Hip disarticulation require 100% more energy to perform

same.

tinee disarticulation require S0% more energy to perform

same oction. %
Complications of amputation : g
Infection.
Bleeding,

th necrosis : Too hsh’c Sukurins.
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Amputation neuroma. :
On amputation, the proximal end gives out axonal sprouts
which are naked and is

sensitive to ony Kind. 0% stimuli.
This i Known as o neuromao.
This can be preven’ced bﬂ pul\ing

the nerve and then cutting it

using o fresh sharp blade. On triirsi v
doing s0, even i¥ neuroma. Sor- s
madion takes occurs, it lies deep il g
within the tissues. |

nt : Best is excision.

Treodme
60c6b3eea38ded0e4e7e5ea7

eords eAOY

Transcutaneous electrical Nerve Stimulation (TENS) and
inferential ’chempg.

Phantom limb sensadion : Patient feels still aktached to the
body (seen in SO-80%) and sensation disappears in a distal to
proximal $ashion (telescopic relied.

Prosthesis 00:36:51

It is the artificial limb.
Parts :
Socket.
Connecting rod,
Terminal device/%oot device

Sach-rigid teel : Solid ankle, cushioned heel.
Jaipur foot : Flexible keel
mMode bg Or. P ¥ sethi.
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SAFE : Stationary Attachment Flexible endoskeleton, similar o

Jaipur foot.

reel is the connection between prosthesis and the terminal

device.

Sach foot

Solid ankle biock wooden keel

The Jaipur foot

LR

vy

Soeding
Compressible heel Rubber core

Prosthesis SACH Jaipur oot

Appearance Does not look normal | Looks normal
walking barefoot | Not possible Possible
mobility Restricted Allowed.
Dorsiflexion Absent Present
Inversion/ Absent Present
gversion
Squatting Not possible Possible
Cost High Low

F\mpu’cation in children :
Sove as much as possibla

Disarticulation is pre?erred over amputation as # does not
disturb Srowth ot bone b5 protecting the Srowth plate.

Multiple revisions of stump is required.,
Children adapt well o prosthesis.

Reimplantation of limb

On\5 in clean wound with low MESS, score.

Transportodion of the appendage.
Clean in sterile NS/RL.

60cehISRRTGe

iN NS or RL.

e .P‘»ece soaked

eoea

Keep in aplasﬁc b“S’ seal it.
ThenKeepiHn’cheicebox(’chis increased
¥he ischemia. time to 1a-34 hours).

Orthopaedics * v4.0 * Marrow 6.0 * 2022
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Then keep in the box.
Order of reconstruction :
L 8one : The first structured +o be reimplanted followed
by the rest.
extensor tendons.
Flexor tendons.
Artery,
Nerve.,
- vein
Skin.

45 NP e

Polg&raumw

A patient who has a organ systems involved in the injuries.
Head njury.

Abdominal njury.

Fracture.

CA& (chest compression, airway, breathing) protocol is for 8LS
and ACLS, whereas RBC is for ATLS Crauma).

Peaks of death in o po!g’cmum poient :

at 1 hr days to weeks

X=oxXis ¢ Timne,

Y oxis mor’cali’cg rote,

Spot death : Massive head or vascular injury
Prevented bﬂ ereoting more awareness.

Can be prevented, occurs in the first hour of trauma

(golden hour).

Cowuses included hathorax, pneumothorax, cardioc

tamponade.

Con be pre\len{'ed b3 ATLS.
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Occurs dafjs to weeks loter.

Couse : sepsis.

ATLS - 00:46:11

Simultaneous diagnos’dc ond Jdf\empet,x’cic octivities
intended to iden’d‘?g and treat limb and life ﬂwrea&enirg
injuries besinnins with the most immediote.

It is for non—cardiac arrest patient, he is a trouma. patient.
To prevent death in the golden hour of trauma.
Haemothorax.
Pneumothorax.
Cardiac tamponade.

Order of evaluation :

kuﬁamgim&até‘@meﬁmm? cervical spine motion.
CerVical spine con be stabilised b5 a Philadelphio. collar.
Breathing : ensure there is expansion of the chest.
Circulation : Stop the bleeding (ntemal or externaD.
Pelvis and femur fracture are the most common cause of
bleeding in polutraumo. patients.

Pelvic fracture management :
Pelvis is a. Slat bone (cancellous), it has many vessels. In the

event of o fracture, the plexus around the pelvis ruptures
and couse bleedins along with the cancellous bone.

Active space

Pelvic binders : To tamponade the blood loss (15-a L of blood
is less, i.e., 4-8 units). :

IVF : RL ¥ NS, theoretically can control acidosis with release of
pyruvoted and bicarbonate $rom lactate.
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external fixation to the pelvis in compression mode.

external fixation of pelvis

Disability evaluotion :

Glasgow Coma. score

&ye opening

Spontaneous

Open’coverbalcommand

Open to pain

o (o [+

No eye opening _

verbal response

Inappropriate words

Incomprehensible sounds.

U O I )

No verbal response

motor response

Follows command

Localises to pain

withdrawals $rom pain.

Flexes 4o pain.

extends to pain.

‘9)0)-#(/\\6‘

No movement.

Total score:

exposure (undress) and environment (&erﬁpemture

contro).

Warspor*ahono&”chepaﬁer*’co’the\'\%p&al*rom’d'\e

l}j'cmwm site :

Place the patient on a stretcher with log rolling technique to

3-IS

Leave Feedbac

prevent an incomplete injury from progressing to a. complete

ijury
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Log roll technique : Turming the patient without twisting the
spine and slide the stretcher, placing him in the supine
position.

Other $ractures are not of immediate concerns except for
fractures thot can cause further contamination or bleeding
(Femur fracture : I-1S L of blood is losb.

In such cases, femur fractures are stabilised temporarily,

Log Roll technique

Damage control orthopaedics (DCO) :
it is that modality of management where you think it the
patient first rather than the fracture.
Limited surgical intervention in a. patient who is srossl5
injured, o control haemorrhage and contamination.
early temporary fixation is done by external fixotion.
Patient is shifted 1o ICuU for optimisadtion.
Definitive treatment.

example : Fat embolism 55ndrome, chest injury, coagulﬁﬁoﬂ'\'ghkltm it @gma" das
hypothermia, severe acidosis.

Crush syndrome 00:51:14

Limb is compressed for a. prolonged period.
ngoper?usion and myonecrosis of the crushed limb.
when the limb is released from the compression, toxic
metabolites get released to cause reperfusion injury,
Result in a. systemic reaction due to tissue necrosis.

Active space
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Free mgoslobin can lead 1o acute tubular necrosis.
nMyonecrosis lead to metabolic acidosis with
hﬂpermlaem'\a ond hgpocalco.emia.

Management of crush syndrome * Encouraging high urine

Slow, along with alkalisation o urine with sodium bicarbonate

to prevent precipitation of haemoglobin in the renal tubules.

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

o. Calcium phosphote

b. Calcium sulphote

¢c. PmMmMA

d. 8one morphogenic proteins.
sone morphosenic proteins are osteoinductive in noture.
whereas caleium phosphate, calcium sulphate and PMMNA are
all osteoconductive, they act as a scaphoid over which the
bone will grow.

Which of the following is a.major mineral of the bone madrix
o. Colcium chloride.
b. Calcium hﬂdroxgapaﬁ’ce.
¢. Calcium pgrophosPha’ce.
d. Colcium carbonate.

Which of the Following is a. diagnostic sign of the fracture ?
o Abnormal mobility ok fracture site.
b. Pain ok the fracture site.
¢. Tendemess.
d Swelling,

Al are true for pathological fractures except
o. Osteoporosis and second.ar5 deposits are commonest
couse.
b. mirels criteria predicts risk,
c. Internal Sixation is AHZ'@raRkiiadiel@amatgom

d. Anaemia is a. common cause.

eoeds anlOY
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All are true about fracture healing except
o. Nudrition affects healing,
b. Stable fixotion promotes healing,
¢. Compression ot fracture sites causes non-union.

A Hormonal g0t oM Sdes6e A

The correct order of priorities in the initial management of o
potient with head injury is ?
o. Airway, breathing, circulation treatment of extracroni-
al injuries.
b. Treatment of extracranial injuries, Airwoy, breathing,
circulation.
¢. Circulation, Airwow, breathing, treatment of extracra-
nial injuries.
d. Airway, circulation, breathing, treatment of extracra-
nial injuries.

In an unconscious severely injured patient of multiple frac-
tures and an open bleeding wound on the right thigh, the first
thing 4o be done is ?

o. Secure ajruuag.

b. Blood transfusion and treat shock.

¢ Tourniquet and splinting,

d. &CS scoring

A vascular repair is warranted in which type of Gustilo
Anderson injury ?

o WC
0
c. |
d Me

Tarsometatarsal amputation is also known as ?
a. Choparts amputadion.
b. Lisfranc’s amputation.
c. Piroso¥5}’s amputodion.
d 53m’s ampudation,

Orthopaedics ® v4.0 » Marrow 6.0 * 2022
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myodesis is employed for amputations for all of the Following
indications except ?

o. Troumo.

b. Tumor.

¢. Chidren

d. lschemio.

Pain due to post amputadion neuroma. is best treated by,
o. Infrared therapy
b. Interference theropy
¢. Ultrasound therapy
d. Surgjical excision.

All of the following stakement about SACH oot are except?
o. ‘sAcH stands for “solid ankle cushioned heel”
b. Forms the base of a lower limb prosthesis
¢. May wear out with time.
d. wooden keel absorbs the impact of heel strike.

Following an RTH, a. patient develops Type o compound tibial
fracture arrange the following external fixation devices in
terms of stability (owest to highest)
. Wizarov
a. Uniplanar with single rod.
60c6b3ee§’ésc‘|@}8‘g‘?3rkg§§g oL
4. Biplanar.
1,3,3,4.
43)3.
al43.
3,34,

e e

Following a. femur shaft fracture, your consultant asks you

g to provide Tibial skeletal traction. Which of the Following wil
g you request from the nurse to do the same?

I Thomas splint.

a. K-wire.

3, Steinman’s pin.
4. Denham’s pin.

Orthopaedics ¢ v4.0 « Marrow 6.0 2022



S.
b.
o
b.
e
d.

eohler’s stirrup.

ohler brown splint / frame.
34,

35,6.

.
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4o, 60c6b3eeaa8dedOede7e5ea7

upper tibial pin traction :

l.

a.
3.
4.
S.
b.

Steinman's pin or Denham’s pin.
orill.

Artery forceps.

Blade noll

Local anesthetic.

eohler’s stirrup.

The pin is placed &S em behind and below the tibial
kuberosikg.

enter from the loteral side and 9 towards the medial
side.

which of the following is true about an open fracture ?

I.  Tibia and phalanges are most involved.

a. uswd\g, no co-existing injuries.

3. Compartment sgndrome does not ocCur in open
$ractures.

4, S:arh:} debridement should be done.

I and 4.

| and 3.

a ond 4.

a and 3.

C,ompar’cmen’c sgndrome 22 30mmHo,
Pitfalls :

The incidence of compartment syndrome associoted
with high and low energy injuries is nearly equal

a. Compartment sandrome can occur in open fractures.

Hove o high index of suspicion and be particwarla
\/Bilan’t in patients with an altered level of conscious-
ness.

Normal pressure : £ lOmmHs.

Orthopaedics * v4.0 » Marrow 6.0 « 2022
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METABOLIC BONE DISEASES : PART 1

Constituents of the bone 00:01:33
gone (Tsteor\)
0r3an'|c/ osteoid woker Inorganic
30-35% Children ©0-6S%
c & \ 7 bl Pof‘
: drox ite
Cells Protein modrix - H3 P
S-10% 90-95%
. COI\aaen |
* QOsteocalein
* Osteonectin
v blast v v
Osteoclast Osteocyte
‘! * multinucleated modure/r
Osteoid . momcﬂhc reaotes spent osteoblast
£ mineral -Prngocgacasses ® most abundant
eone/osteon * Least in number * Longest life span
* Reabsorb and remodel
Osteoblost
* puilder
* Rich in ALP
Physiology of the bone 00:03:09

Caolcium homeostasis is resulod:ed b3 :

°* PTH
* Caoleitonin,
* Vitamin D.
: 60c6b3eeaa8dedOede7e5ea7
Trigger Agent eflect
Hypercalcemio. ' Increase calcitonin | Decrease Ca*
and phosphate
Hypocalcemio. Increase PTH Restores serum
Ca® back to the
normal
Hypocalcemia/ Increase Vitamin O | Restore Ca®* and
Hypophosphatemia/ phosphate back
Hyper PTH to the normal
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Seoondarg hﬂperpara’chgroid'\sm '

Hypocalecemia. is the ’«iaser for PTH secretion
(hyperparathyroidism.

PTH restores the serum Ca®" back to normal.

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

Primary h}jperpara&h}jroid'\’sm :

This is due to the disease in the PTH gland which results in
secretion of excessive amounts of PTH.

i has no ’or'\sgers.

Serum Ca®'is increased beyond the normal levels.

mechanism of action of PTH :

Decreose in Co?*

Negadive feedback

Increase in PTH ™ Negative feedback

o) !
hidnfjs feedback hidieas gone
Activation of | &L Absorption of Cod* Osteoblasts
Hgdroxﬂhse gxeretion O¥ PhOSPhQ‘te \Z
l . RANK L
m wrine
Activate form Og N2
Vitamin D 05"9‘?‘*3*3
Absorption of Coa+ Resorption of
and phosphate bone (increase
Srom &IT in ALP)

PTH receptors are present on the osteoblasts.

Denosumab : RANK ligand inhibitor. 8

Bone resorption leads o activation of osteoblasts and 6858k3ecaasded0Bae7esea7
resynthesis of bone (elevation of serum ALP). g

Lob %ndinss in secondary h}jperpamthgroid‘\sm :
* Co* : Decreased/normal
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®* PTH : Increased,
o hosPhodre : Decreased,
* ALP : Increased (bone turmover).

Lab findings in primary hyperparathyroidism :

* PTH : Increased.

* Ca™: Increased beyond the normal levels (works without
any negadive feedboack).

* Phosphate : Decreased (due to continued excretion of
phophode $rom the H'tdndegs). -

* ALP : Increased (excessive breakdown of the bone).

Metabolic bone disorders 00:18:19

weak bone : Presents with bone pain.

Pathological fractures (pathology in the bone).
Radiologjical $eatures.

Lab parameters disturbed.

Clinical features are due to disturbed lab parameters.

metabolic disorders of the bone
PTH — Hyperparathyroidism

Vitamin | Rickets

b N OSteomalacio

Madrix Procollagen —— Osteogenesis imperfecta

6Oﬁe_—.(co!\a.ger\) iiwmﬂlﬁ'tindim @gmail.%\lﬁ
' Collagen :
iy Increased
— Cells A L -
——[: Cunction Paget’s disease
Decreased _
: Function ™ Osteopetrosis
. Low bone Y Osteoporosis

mass
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Rickets 00:26:23

Rickets occurs before skeletal maturity (in childrer.
Osteomalacia. occurs after skeletal moturity (in adults).
Couses:
* Decrease in Vitamin D : ngocodcem'\a.
. Nutritional (m/o.
a. Malabsorption.
3. Lack of sunlight exposure (sunsereens > SPF 30).
4. Liver and Kidney diseases.
S. Weeaaned0e4e7e5ea7
* Decrease in calcium.
* Decrease in phosphate.

Term'mo\osies :

Osteoid maduration time : Time taken b5 the osteoid to
become osteon.

Hypocaleemia. increases the osteoid moturation time.
mineral apposition time : Speed at which the mineral gets
deposited on the osteoid.

Hypocalcemia. decreases the mineral apposition time.

Lob “nd'\nss :

* Ca® : Decreased/normal.

* PTH: Increased (secondary hyperparathyroidism.
* Phosphate : Decreased.

* ALP : Increased (bone tumover).

Skeletal manifestations 7 00:31:31

Skull

* Craniotabes/ping pong skull : Softening of the skull
(earliest change).

* Frontol bossins.

* Deloyed closure of fontanelle.

Chest :

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

Orthopaedics ® v4.0 « Marrow 6.0 * 2022
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* Pigeon chest/pectus carinatum : Prominent sternum.
* Harrison suleus : Under the ribs where the diaphragm
inserts.
Bending of long bone : Once the child starts bearing weight
(not seen in infants),
10 important clinical features in rickets

of fontanelles
Frontal L Craniotabes
bossins
Dental L Rochitic rosary
hypoplasia.
Pectus Harrison's suleus
carinatum
Swelling in wrist —— Bowing 0%
and ankle joints "3 \eg,s
Terms related 1o joints
®* Coxo: Hip.
* genu: rhnee.

* Cubitus : glbow.

The type o¥ de?—ormi’cg is based on the part distal to o joint.
* Distal part is aay $rom the midline : Volgus.

* Distal part is towards the midline : Varus.

Hip s
rKnee > ¢
-7 [

Ankle

Proximal part of the femur :
Normal WWMW the shaft of the femur
is 135° - 120° (neck sha®t ansle/ mikuliczs angje).

Orthopaedics © v4.0 « Marrow 6.0 2022
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le Coxo.varo. Normal Coxo. Vo.lga

Femur neck-shaft ang

(«<130%) (a0°-135%) (I3s%)
Clinical “ndings :
In Knee :

* @ilateral &enu valgum (knock Knees).
* Bilateral genu varum (bow Knees). e e
kumarankitindial@gmail.com

* wind swept de$ormi’c5 (Varus on one side and valgus on the :

other side).

I. MCLC overall : Rickets.

a. MCL in children : Rickets.
3. MCL in adults : Rheumoatoid arthritis.

Bow Knees rnock knees wind swep’c

de¥ormi&3
Biloteral Biloteral wind Suuep’t

Genu. Varum | &enu Valgum De?—ormit}j
Bow Legs) | (hnock Kinees)

mCcL in Rickets > Idiopakhic 7 Rickets
Children \diopodhic Rickets
mMCL in adults | Osteoarthritis | Rheumatoid | Rheumatoid
> Rheumadoid | Arthritis > Arthritis

Arthritis Osteoarthritis

Active space
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Radiologic features of rickets
Bowing ot long bones.
Joints : Swollen (h}jper’crophic layer of
the growth plate Keeps on expanding
without the mineralization.

Cupping of metaphygsis.

Splaying of metsaphygsis.

Froying of mete@kifiteaasdedoedere

widening of the epiphyseal plates. Bowing of legs

Osteoclasts cannot act on improperly ossified bone.
most of the deformities are reversible on treatment with

vitamin O.

Radiologjical feotures of rickets

Cupping ot me’taphijsis

Splaying of mefaphgsis

u)idening ot
epiphﬂseod plotes

eoeds eAndy
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Healing rickets 00:45:33

Dense mineralization of growth plate :
Heod'\ns rickets.

whiteline of Frankel : Thick boand of
caleification on the metaphysis.

Best method to assess the healing of
rickets is X-ray > serum ALP.

Treatment of deformity in rickets 00:46:55

* mermaid splint and vitamin D ’chero.pa.

* Surgery for de‘?orm'rkg correction.
. Young : Wait for remodelling,
3. Older child : Osteotomy ofter the bone activity is
reduced which is assessed by bone tumover (normal
Serum ALP).

Osteomalacia 00:49:44

Occurs ofter skeletal mo&url{ﬂ
Female > male.

Young people.
d
Presentation ¢ Polyarthraliio BOnG pauns, proxinal myopathy,

Deformities/X-rays :

milkman’s fractures/looser 2one/pseudo
froctures :

AKA cortical infarctions.

Pulsations $rom the arteries around the
bone can cause stress fractures which
heal by the callus which is deficient in
minerol.

Loozer’s zone
These appear as transverse bands of rarefaction which are

perpendicular 4o long axis of bone.
mMC sites : Neck of femur, clavicle, ribs, scapula, pubic ramus.

Active space
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Looser’s 2ones are also seen in :

» Hapokhﬂro'\d'\Sm.

* Paget’s disease.

Fibrous dgsp\asia. .

* Osteogenesis imperfecto.

Renal os’ceod5s’croph5.

X linked hgpophosho&emic rickets.

Other deformities in osteomalacio.

* Triradiote pelvis.

* Trefoil pelvis.

* Protrusio acetabuli

* Champagne glass pelvis (also seen in achondroplasio).

§u.’1 ne_ / - |
Trefoil pelvis Protrusio acetabuli  Champagne glass
pelvis

Treatment of rickets and osteomalcia 00:53:27

STOSS regimen which is given as either :

* 3 lakh - & lakh IU deep Im or oral (stat /over | — S dayo).
* DOd[!j : AKk-SK U For 4-b wWeeks.

* WeekKly : SOK-LOK U for 8-1a weeks.

Tumors thot induce osteomalcia
* Fibrosarcomo.
* Osteoblastoma.
* Osteosarcomo.

eoeds eAlOy

° Mon—-oss‘%ing fbroma.
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Scurvy 00:54:29

C,ol\agen ma’curihj defect because of vitamin C de%ciencﬂ.
Laboro&ora values are normal as mineralisation is normal.
Problem is in endothelium/skin/ qums.

Clinical manifestations of scurvy

ity
J l

gone Blood vessels

Diaphﬂsis : eoleed'ms qums.
* ground glass appearonce. Costochondral junction :
* Pencil thin cortex. * Scorbutic rosary
me‘caphﬁs‘\s : * Tender and sharp.
* whiteline of Frankel. gone :
* Scorbudtic 2one. Subperiosteal hemorrhage.
(Trummerfeld 2one) =
. ?€|Ka.n’s spur. & 4%
E,pxphgss : : o
¥ wimberser ring sign

(sclerotic rim around the

ep'\phgsis).

kumarankitindial@gmail.com

O/0 of whiteline of Frenkel :
e Heod'\ns rickets.

» C,ongeni’cal sBths.

* Plumbism.

* Leukemio.

Active space

Conditions which can present with pseudoparalysis (due to
pain on movement) :
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* Scurwy (due to subperiosteal hemorrhage).
¢ Os’ceomﬂeliﬁs
. Sep’dc arthritis.

Barton's disease 00:57:42

Due to deficiency of vitamin C and D.

Presents with overlapping rickets and scurvy feotures.
Barton’s fracture : Intrarticular fracture ot the distal end of
the rodius.

Hyperparathyroidism i 00:58:13

Primaxry hyperparathyroidism : Adenoma. of the PTH gland
(me couse). :
Secondary hyperparathyroidism : Hypocaleemia. (vitamin D
deficiency, liver failure, renal failure). '

Primar5 hﬂperpam’chgoidism

60c6[1’3eeaa8ded0e4e7e5ea7
excessive secretion of PTH

l

Increased bone resorp’don

|
J ! l J

Skull Teeth Phodanses sone
Salt and Resorption 0f  Subperiosteal  &rown tumor
pepper/  lamina (oose  resorptionmore
pepper pot  teeth) on radial side
(pathognomonic)

eoeds 8Oy
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There is no feedback 1o the PTH secretion leadins to:
* excessive bone breakdown.
* gxcess accumulation of &. Ca?',

manifestations due to increased $. Ca®': (mnemonic : Bones,
stones, groans, fatigue, psychiadric overtones) :

Painful bones Painful bone condition (classical\ﬂ osteitis fbrosa.
cystica) 3

Renal stones Kidney stones (con ultimately lead to renal
failure

Abdominal groans | Gastrointestinal symptoms; nausea, vomiting,
constipadion

P$5chiairic moans | efects on nervous 55skem3 |eHnaur33, ?—aﬁsue,
memory loss, psychosis, depression

Loboratory findings :

* PTH: Increased.

* Colcium : Increased.

* Phosphote : Decreased.

* ALP: Increased,
60c6b3eeaa8dedOede7e5ea7

Brown tumor :

Accumulation of blood in the cavities
formed due to bone reorption

where hemoglobin breaks down into
hemosiderin (brown colored Suid).

AKA osteitis Abrosa. eystica.

AKA von Recklinghausen disease of the
bone.

Treotment of primary h5perparath5roidism * Surgjical excision
of the adenomao.

Renal osteodystrophy | 01:03:57

Seen in renal failure patients which leads to :

Deficiency of vitamin D : Hypocalcemio.

Renal failure leads 10 excess excretion of calcium.

Phosphate levels are high.

Hypocalcemia. triggers PTH (Secondary hyperparathyroidism)

Active space
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leading to excessive breakdown of the bone (increased ALP)
Yo release free colcium which gets exereted out from the
K'\dne\js.

Laboro&org %ndinss :

* Calcium : Decreased,
* PTH: Increased.

* Phosphate : Increased.
* ALP: Increased.

Radiological feoture : Rugger jersy spine (destruction of the

bone just under the endpaltes)

Laboratory findings summary :
Primary Secondary Renal
osteodystrophy
Calcium ™ /N J
PTH ™ 1) 7
e l L M1
ﬁkumaﬁ:wﬂeit«i=od+'aﬂr@,£n=tai!.ccm T T
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METABOLIC BONE DISEASE : PART 2

Osteoporosis | 00:00:31

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

Osteoporosis

normal os'ceoporohc
bone
60c6b3eeaa8dedOede7e5ea?7
Qualitative versus quantitative defect

Qualtative vs Quantitve
Qualitative: Rickets osteomalacia
"—‘— n Qualtative
— > nQuantitoty
Osteoblast : Bone Formadion. P

—r—

Osteoclast : Bone resorption.
In young age, the balance shifts towards os’ceoblask £ nold

age shitts towards osteoclast.

Active space
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Bone mass (total mass of skeletal coleium in
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esfmgen S protective asajnsk os’ceoporosis.

At SO-60 years;the female’s graph shows dip due to bone loss
due to menopause.
m/c cause : Age
m/e rigk factor : menopause.
Peak bone mass :

mMaximum ot ~ 30 years. Declines with age.

Determined by multiple factors :

&enetics /nutrition/exercise/activity,

Risk factors :
modifable
Sedentary life style, aleohol / smoking,
Non modifiable :
Age, race, asian, female.
Osteoporosis
| i
2 a°
\ brugs
\L l Steroids
I- postmenopausal  \-Senile (MC) Heparin
Hormones : cushing’s
Imnmobilization
weightlessness / spoce
Rheumatoid arthritis

Normal ¢ LL bone > UL bone density,

Localised osteoporosis : In hemiplegio/bedridden patients :
upper limb (W) > lower limb (LD oceb3eeaasdedoedezesea7
Proximal > distal. ’

manifestations :

Female > male.

glderly women usually.
Pain in lower back : earfiest L
symptom (before fracture).

Since, osteoporotic bones affect weight bearing
microscopic fractures —— eventually macroscopic fractures.
mC § earliest fracture site : Vertebral fractures.

Orthopaedics * v4.0 * Marrow 6.0 ¢ 2022



l,aboro&org inves’ﬁga’dons ¢ Normal .
m/c comphco&ion :
Fragjlity fracture - Spine;neck of femur/hip, Colles $racture.

Spine $rocture —— De¥ormi+5 : nghosis.
Kgphosts is due to vetrebral compression.
He‘\sh’c reduces and patient bends forward.

Codfish / fish mouth vertebrae :

soft vetrebrae § end plates compresses around
inter-vertebral disc.

gvident after 20% loss of bone.

Sereening options :
* Quantitative CT Scan ¢
expensive § more radiofion exposure.
* Single photon emission absorp’downe’crg :
Do not give Seneralised picture.
* DEXA Scon — 10C
Dual energy xray absorp’dome’crg.
Was invented to measure body fot.
DEXA Scan results are compared between two population.
2-Score
Same sex { race of same age.
Not Used for diagnosis of osteoporosis.
example : In elderly, even reference will have low density,

Orthopaedics * v4,0 » Marrow 6.0 » 2022
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T-Score !
Same sex § Race of young reference (30 years).
mole/Semale.
used for diagnosis o¥ osteoporosis.
T Score ¢ WHO classification. }ﬁm{ﬂﬁﬁy
Stoandard deviotion Mt "
0 to (- : Normal 1
(D 4o (-a.5) : Osteopenia.

< (-a9) : Osteoporosis
< (-a.9) with $racture :

Severe os’ceoporos'\s

/P

Osteoporosis sereening by NOF (Nadional Osteoporosis
Foundodior :

* Woman age (S or older.

* Man age 70 or older.

* ¥ breok o bone after age SO.

* woman of menopausal age with risk factors.

* Postmenopausal woman under age &S with risk factors

* Man age SO-69 with risk factors.

Laborafory investigations like calcium/PTH/phosphate/ALP :
Normal.

Treatment of Osteoporosis 00:22:02
* medical
Decrease Bone Increase Bone Does Both
Resorption Formadion
Bisphosphonade Teriparatide (PTH) | Strontium Ranelate
60c6b3esauBdedDele7e5ea7 | Abaloparatide (PTHrp) | Not used now

Serm — Raloxifene Romosuzumab

HRT — For Post

menopausal

Syndrome
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Supplements Dosage
Caleium 800-1300mq/day
Vit D 400-800 1U/day
Vit K 300-400 \W/doy
Calcitonin =

Bisphosphanates :
Drug of choice.

Inhibit bone resorpkion.

Risedronade : Once o week dosage.
lbandronate : Once a. month doso.ge.

20lendronate :
Once a year dosase.
Good compliance.
Complicoadion
3-5 years of intake of bispho

leads to

%PM Srocture ow-mg 0 h.‘P Gn ~ S% 0c6b3eeaa8ded0ede7e5ea7

AL

RED DOT

subtrochanteric
fracture at loterol
S cortex
Prevention of atypical fracture :

Drug holidaﬂ : Patient asked 1o stop intake after 3-s years
of use for few months - | year.

Aternote drugs prescribed.

Loter bisPhosPhonod:es con be 3‘Nem

Ter sparodnde :

Synthetic parathormone (acts as anabolic drug).
Parothormone acts on osteoclast and lotter releases
Receptor activaor of nuclear factor Kappa-# ligand
(RANKL) causing bone resorption.

But in small doses, RANKL is not released but increases

osteoblast.

Orthopaedics ® v4.0 * Marrow 6.0 » 2022
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Romosuzumab :
Antisclerostin .
Sclerostin : Osteoblast inhibitor.
Increases bone feamadaokitindial@gmail.com

In severe osteopomsis pa’tien’c is started on anabolic drugs
(Teriparatide) to increase bone density and later put on
eisphOSPhana’ces

De?ormi’cﬂ correction :
Kgphos‘\s correction :
Vertrebral compression stable : Ta5|0r broce.
Vertrebral compression unstable

& ways * ver’cebroplas’cg or Kgphopbs’c}j.

Ver’cebroplas’cg :

Insert needle into fracture
Put bone cement polymethyimethacrylate erme).
Hold bone fragment together.

Pre—opera’dve Intro. opera’c'\ve Post—opero&ive

Balloon Kgphoplas’% :

Restore vetrebral he‘\sht

Balloon helps in res’rorins collapsed vetrebrae and with
needle bone cement inserted.

eoeds Ay
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Locking plate :

Instruments for %x‘mg in osteoporotic soft bones.

Plate with threaded holes § serew which lock on bone .
weight of serew falling on plate prevents cutting of bore.

{a) [ b) (o)

Paget's disease 00:34:14

Also called as Osteitis deformans.
Abnormal activity o} osteoclasts.
S‘cag% :
L,s’dc.
mixed,
Blastic.
male > female
mainly in elderly patient (Sth decade).
m/c cause : Idiopathic '
m/e manifestation : Pain
Association :
SQSTMI gene mutodion.
Paramgxoxhrus.
Pelvis > tibia.
Pakholosg :
Increased osteoclastic activity,
ik e
Increase the bone resorption.

v

Increased bone formadion bﬂ osteoblast.

l
Increased bone tumover hence increase in ALP
(moy be upto 30 times).
S.calcium § phosphate : Normal
Qualitative defect that is
Immodure, weak, vascular woven bone (poor bone

quality)

Active space
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Clinical manifestations of Pagef’s disease

mau:j occur sinsle or in combinadion

enlarsed head, headoche
Deafness due to

compression of nerve in
Increased cardiac s oy I
ow(pu{' - due WS'\S
%o great bone | eone pain, most
vascularity ("‘“5 commonly in back
progress to high- or hips; radicular
Ou{'pu{' ¥mlwe) Pa_‘m with sp'me

involvement

\oressad, partith gowing of limbs
and tendermess
over bones, i
increased limb /
volume

Clinical feotures :
Pain : M/c complaint.
gone :
warm 4o touch( due to vascular)
Thickened,
weok bone.
ganana. frocture.
Cranial foramen stenosis :
a™,s* ;1" 8" nerve (leads to hearing loss)
Hearing loss occurs due to:
Cranial foramen stenosis of 8th nerve.
Otosclero®8c6b3eeaa8dedOede7e5ea?
Thickening of skull :
Frequent change in hat sizes.
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DIagnosis *
CJ'\ncod\B
eiop35 of bone : Mmosaic pattern.

Qad‘\o\ogical\ﬁ :
" L\j{"\c phase :
Osteoporosis circumseripta
Fame shaped / Blade of grass appearance

57

»

* mixed phase :
Picture frame vertebroe
vory vertebroe
Cotton wool skull

Picture frame vertebroe

§
&
2
B
<

* plastic Phose
Tom O Shanter Skull /Diploic swelling (thickening of skulD
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Complications

High output cardiac failure due to high vascularity of bones :
m/c couse of death.

danana. frocture.

Cranial nerve compression — 3,5,7, 8.

High risk of osteosarcoma.

Treodment :

Suppress osteoclasts with bisphosphonates.

Long acting eg: Zolendronate.

Pain can be managed with Caleitonin (Salmon > Porcine).

Osteogenesis imperfecta 00:44:20

oka brittle bone disease.
COLAl gene defect
AR / Type I :
still born
Lethal form of the disease.
AD / Type | / Classical :
weak bone leads to recurrent pathological fracture.
Froctures even with trivial force
Lobs invesﬁsahon : Normal
multiple froctures in diﬂeremwweﬁgmwglek%a?
Diaphgseod
Rule out ba&-tered‘babg 55ndrome
Battered 6ab3 $3ndrome :
Atects metophyseal part.
Inconsistent hiskorg bﬂ parents.
Feotures :
Blue sclera.
Delayed dentition.
eruising.
Deformed bones / Bent — use splints or braces.

eoeds eARdY
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Treotment :

mu&\disc\p\inar5 approoch for frocture prevention with
bisphosphonates, fracture management when present, and
reahgnmen’c osteotomies for Iong bone deformities.

Qeahgnmen‘c os‘ceo’comﬂ :
The bent part removed and cut into Wagmenk&
Rod called Duboin rod is inserted and bone is put in

$ra5men+s ;

Also called as Seekh kebab/Scottield miller operation.

 lcacum e |prospate |mp |
Rickets/om/ /N T F\L T
SecHEjPer PTH

eeral b n m
OS&eodbs{ropha

osteopoross | v
Primary Hyper | 17 m J ik

PTH

!Page’r’s N N N |m
[Disease i o |

MCQs 00:50:07

Q. Osteomalacia. is associoted with which one of the %I\ow‘mg?

A. Decrease osteoid volume § osteoblastic activity

Orthopaedics ® v4.0 * Marrow 6.0 » 2022
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. Increase mineral opposition rate

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

D. Defective proliferation of physis

Q. All of the %l\owins are the Biochemical changes seen in
Osteomalacia. except ?

A. Serum Co® Increases

®. Serum Co® decreases

C. Serum Co®" Normal

D. Serum ALP Increases

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

A. Vitamin D deficiency,

®. Primary haperpamth}jroid'\sm

C. Osteoporosis.

D. Poget’s disease.

Q. During a. routine check-up, a bTyr old man is found to have
o level of serum alkaline phosphatase three times the upper
limit 0% normal. Serum calcium, phosphorus and liver function
tests are normal. He is asSrnp’coma’dc otherwise.The most
likely diagnosis is?

A. mMekortarankidndiad@amad,com

&. Primary h}jperpamkhgoid‘\sm.

C. Paget’s disease of bone.

D. Osteomalacio.

Q. A Lsyr old female presented with fracture of TIa
vertebraHer labs show increased alkaline phosphatase
and parathormone level along with low calcium and low
phosphates. what is your most likely diagnosis?

A. Osteoporosis.

®. Paget’s disease.

C. Primar5 h}jperpara’chtjroidism.

D. Vitamin D de“ciencg.

eoeds eARdY

Q. A 3yr old child with rickets § foot de?ormi’(ﬂ iS on caleium
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supplements for treatmentuhen should the patient referred
for surgjcal correction of the deformity?

A, when vitamin D levels retum o normal.

. Uhen growth plate healing is seen radiographical\g.

C.  When bone specific alkaline phosphatase is normal.

D. when serum calcium becomes normal

Q. A child comes o you with Rickets and has genu varum of
the right knee. Vitamin D was gjiven $or 3 months, and growth
plates healed on xray, But de?ormi’cﬂ has persisted. what will
be best time to refer this patient to the Orthopedic surgeon
for a. corrective osteotomy?

A.  when serum Vitamin D levels become normal

8. when serum Alkaline phosphatase levels become normal
C.  when Femoro-tibial angle > IS° on X-roy

D. when serum calcium phosphorous levels become normol

kumarankitindial@gmail.com
Q. All are True regarding scurvy except? '
A Vitamin C de%ciencﬂ leading to defective collagen §
osteoid formation.
&. Defective elastic fbres § bone mineralizotion.
C. Ring sign and metaphyseal $roctures.
D. Dense line between epiphysis § metaphysis.

Q. Which of the Following is not a. feature of osteitis fbrosa.

cgsﬁco@

A. Fracture

e. Te’cang

C. Increased serum colcium

D. Increased alkaline phosphatase

Q. True regarding Paget’s disease is All except?

A. Deafness is d/k otosclerosis

®. Heart failure is o dreaded complication

C. Pain best relieved b5 NSAIDS

D. tlevoted serum alkaline phosphatase is a. common lab
$inding,.

Active space

Q. Which of the following is seen in Osteoporosis ?
A. Low Co, High PO4, High Alkaline Phosphatase
8. Low Co, Low PO4, Low Alkaline Phosphatase
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C. Normal Ca, Normal PO4, Normal Alkaline Phosphatase
D. Low Ca, Low PO4, Normal Alkaline Phosphatase

Q. The maximal change in bone mineral dens’ﬁg in a.hemiplegic
paﬁer*sa%erlgearo?diseaseproc%sisseenin?

A. Proximal Humerus of the paretic side

. Proximal femur of the paretic side

C. Distal radius of the paretic side

D. Proximal Humerus of the Normal side.

Q. All are true about osteoporosis except ?

A. Coleitonin decreases bone pain

B. Bisphosphonates are workhorse for treatment
C. PTH is used in severe osteoporosis

D. T score is £-1S in osteoporosis

Q. A 73yr old female is on treatment with alendronate for
Tyrs for osteoporosis. Now she complains of pain in right thigh.
What is the next investigation to be performed?

A. DEXA scon

BocdbI6¢ha8dedOede7e5ea7

C. Serum vit D levels

D. Serum olkaline phosphate levels

Q. Sereening for Osteoporosis should be started o the age of 2
A. SO Y
B. SS Y
C. O y
D. bS Y

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

A. B&one scan

®. DEXA scon

C. Quantitative CT scan

D. Serum biochem'skr5

Q. Which of the ¥ol\ouuin8 is a Bone forming dmg?
A. eisPhosPhom’ces
B. Teripamtide
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C. Raoloxifene
D. Calcitonin

Q. which of the following is the Best method to assess healing
in o case of Rickets?

A. Serum Vitamin D levels

8. Serum Alkaline phosphatase levels
C. X roy

D. Serum @fichbdepaosdadirds kedela?

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

A. Scaphoid fracture

&. Colles fracture
C. Rickets

D. Osteoporosis
QA S—Bear-o\d child was brough’c 1o the pediodrician with
complaints of bilateral Knee pain. His bone mineral density is
normal. X-ray image of the joints is given below. what is the
most likely diagnosis? :
A. Rickets

e. Scur\l5

C. me’caphﬂseal d55p\asia
D. PgKnostokosis

Q. What will be the Next step in managemenk when the Sirl in
the given image presents to you in your OPD ¢

A USGhnee , -
8. CT rnee

C. X-roy Scanosram
D. MR\

Q. A'SS year old female
complaing of lower bockache.
The ro.d‘\osraphic image of her

Active space

lumbosacral spine is given below.
What is the probable diagnosis?
A Osteoporosis

. Ankylosing spondylitis
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C. Osteomalacia
D. Renal oskeodgs’croPhg

Note :

couses

Osteoporosis
Osteogenesis Imperfecta
Osteomalacio

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

A. At SO Years

. AtSS years

C. At WO Bear S

D. At S Yyears

Q. Which of the ¥o\\owin3 tests are not commonly used in
osteoporosis

DEXA A. A B andC

gone scan 8. Aond B

Quantitative CT C. 8 0ndC

Chemical analysis
; x—rag

Q. A LO-year-Old woman with history of colle’s fracture 8
months ago, aftained menopause ot the age of 3, comes
with a. T score of -a.S on DEXA Scan, she is currently
asymptomatic.uhat treatment that you will give her?

A. HRT / estrogen

®. Caolcium § Vitamin D supplementation

C. Start Alendronate STAT

D. erea{t DEXA scan in another 2months

60c6b3eeaa8dedOede7e5ea7
Q.A loo-geour-old postmenopausal female with previous

history of colles fracture came with complaints’of lower

backache. On evaluation, her T score was -a.S. which of the

%‘-ol\owms statements are false 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 mg per day

D. Oral vitamin D3 is given odons with oral caleium

& P

eoeds aAOY
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UPPER LIMB TRAUMA : CLAVICLE
AND SHOULDER

upper limb trauma. uswd\5 occurs due to ?—od\ins on an
outstretched hand.

Clavicle 00:02:34

Onlg long bone arransed

horizontally in the body § i Bl i
ossifies in the membrane.

First bone o ossify "

intrauterine week) § the last

bone to complete ossificakion  wateravaal | -
@o-as yro. Medial 4/3rd
Only long bone thot has a primary centres of ossification.
Curved S-shaped bone.

medial /3" is tubular while lateral 1/3 is Slat leading to
vunerability ot the junction.

mC $racture occurs at middle 1/3 (unction of lateral 1/3 §
medial 3/3) or (junction of lateral /s § medial 3/5).

mMC bone $rocture ot the time of birth/diSicult birth/birth
exdraction : Clavicle fracture. Displacing Sorces in # clavicle
mMC fracture in new bom : Clavicle.

mC fracture overall : Clavicle.

Displacements of clavicle frocture :
weight of the limb.
Pectoralis muscle.

7
mMC complication of clavicle frocture : aanedoege Shea?

mMalunion.

Other complications :
Neuwrovosculor injury : Branchial
plexus, subclavian vessels.
Non-union (very rare).

Active s|
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Treotment :

Conservative managemen’t :
Figure of 8 bandage + Brings the medial ¥ra5men’c down.
Arm sl'\ns/ arm pouch : Brings the lateral $ragment up.

velpeau bandage.

Indications of surgery :

* Open clavicle fracture.

* massive displacement
(tenting of skir.

* Clavicle fractfPedhiasantifled0gae
acromioclavicular joind.

* Fracture with
neurovasculor ir)jurH.

" Floo&ina shoulder :
frocture clavicle +
frocture glenoid

Floaddns shoulder
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Shoulder joint 00:13:41

Boack view
o . Front view &*PYQSP‘M*US
Supr NA

\S

Subscapularis

Infraspinatus ‘

Teres mosor

Heado?—\'umerwsls4fmeslarser’chan{healemid,
it is o. mobile joint, therefore less stable joint.
mMC dislocated joint.

Stobilizers : Dynamic stobilisers Static stabilisers
Dgnam‘\c stabilizers : ,
I.  Rotakor cufs muscles surspratus ! :

Stodic stobilizers : kumarankitindial@gmail.com

L Copsule.

3. Labrum (Rbrocartilagenous rim around glenoid).

3. &leno humeral ligaments : Superior glenohumeral, middle
glenohumeral, inferior glenohumeral (most important.

Shoulder joint is weakest : \n$erioﬂ3.
eut dislocotion is me : nn’ceriodg.

Active space

Shoulder dislocadion : ,

most mobile § me dislocated, joint (€0% of all joint dislocations).
mC disclocation : Anterior (90-98%) > Posterior > Inferior
(rare).
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Anterior dislocation : o 1
Subtypes : ﬁ \hs/

Preglenoid,

Sub coracoid (Me).
Infra. clavicular.
Intrathoracic,

Preglenoid Subcoracoid

Attitude of limb :
Arm bg’chesideo?’che body,
Abducted § externally rotated.

Other features :

D'\?—Qicu}kg in adduetion § internal
votodion.

Flottened shoulder contour.

Other injury : Axillary nerve injury (me
nerve).

60c6b3eeaa8dedOede7e5¢at #
Tests :
Hamilton’s ruler test : Ruler over
lateral aspect of arm. Check for
touching of the acromion £ lateral
epicondyle of humerus.

Duga’s test : Difticulty to touch
opposite shoulder.

Cal\awaﬂ’s test : Measuring girth of
ofSected shoulder (axilla) § compared
with unafSected. Increased girth
indicates dislocation.

eoeds eAOY

6r3an’c’s test

¢ Increased
vertical axil\arfj i
circumference.
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Axillary nerve is quite well protected, P

however can be injured by : W}
Proximal shoulder fracture. —
Dislocation of shoulder joint.

F\x\l\ar5 nerve examinodion :
Deltoid § teres minor.
Regimental badge area. : Pain,
paresthesia, fendemess.

Confirm with X-roy :
AR

Lateral/axillary view. Cutaneous inmervation of upper b
Anterior aspect Posterior aspect

Lateral udaneous
rorw of toreasm - CSCL

odo! Culanoous
rerve of foressm - CAT

modified kocher’s technique : TEAM.
Traction is applied.

external rotodion.

Adduction

medial rotation/internal rotation.

Stimson’s technigue

Patient prone on table with ofSected
limb hanging $ree|3 over edge,

10-15-Ib weight is suspended $rom wrist.
Gradual traction overcomes muscle

o 3
spasm and in most cases m‘%chSee Sy
reduction in 40-as minutes.

Active space
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Hippocratic technique : Reduction is /'?

done by placing the foot in the axilla, o \,f/
and using the axilla. as a fulerum. P

Not pre?erred.

W

Complications:

Bankart lesion :

mMC lesion associoted with dislocoation.

Avulsion of the labrum from the anterointerior glenoid rim.

It is usually soft tissue bankart or sometimes bony bankart.
As the glenoid labrum is avulsed, it chips 0% a. small piece of
bone with i, this is known as bon bankart lesion (very rare).
Bony Bankart lesion :

Due o tear of anterior part of IGHL, the principle stabilizer of
shoulder joint against anterior shoulder dislocodion

Hill Sach’s lesion :
A defect or excovation on the postero-lateral surface of

6006b3ee338m@&7ﬁé®&1 due +o repeated impact against the anterior

Slenmd rim.

Orthopaedics ® v4.0 * Marrow 6.0« 2022



me complication of shoulder dislocation : Reccurent shoulder

dislocodion.

me ear\5 complication of shoulder dislocotion : nx'\l\arg nerve

ir)jurlj.

me lote complicodion of shoulder dislocation : Reccurent

shoulder dislocotion.

me nenve injured in shoulder dislocadtion : nxi1\ar5 nerve.
mcC kgpe of shoulder dislocation : Anterior dislocoation.
mMC sub *396 ot shoulder dislocation : Subcoracoid.

Mahmwkiﬁﬁdh@oaﬁmgjom’c: inferior.

Rarest ’cape ot shoulder dislocation :

Posterior dislocotion

mechanism of injury : High voltoge
electric shock, ECT, seizure,
fall on outstretched hand, direct

‘roumo.

Attitude : Adducted § intermally

rototed.

Posterior Dislocation

Shoulder contour is not lost.
\nabili’cg ‘o abduct or exkemod\ﬂ rotaote.

L.ish& bulb sisn seen on X roy,

Lesions :

Reverse Bankart
Postero—-interior.
Reverse Hill Sach's :
Antero-medial.

Orthopaedics ® v4.0 » Marrow 6.0 ¢ 2022
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Inferior dislocation :
Luxotio erecto. :
mechanism of
injury : Hyper
abduction injury
Arm by the side of
the head.

Tests $or shoulder instability :

Anterior :

l.  Fulerum test.

3. Cronk test.

3. Apprehension test : Abduct § external rotate shoulder.
Posterior : Jerk test

Inferior : Sulcus test.

Surgeries for shoulder instability) :

Putti Plat operation

Subscapularis § anterior capsule is double breasted, leading
%o interal rotation of shoulder. Prevents external rotation and
therefore prevents dislocotion of shoulder.

gristow Latasjet operodcion :
Coracoid is osteotomized § placed in front of humerus near
Slenoid which prevents dislocation ac’ms as a door stopper.

Nowadoys, arthroscopic Bankarts and Hill sach surgeries are
preferred,

60c6b3eea'a8ded0e4e7e5ea7

eoeds eAOYy

Orthopaedics ® v4.0 * Marrow 6.0« 2022



07 3
Leave Feedba

UPPER LIMB TRAUMA
ARM AND ELBOW

Proximal Humerus Fractures 00:00:08

Two necks of proximal humerus :

Anodomical neck is located just under the articular surfoce.

Surgjical neck goes through the greater and lesser tuberosity,
most common location of fracture of proximal humerus.

Axil\ar5 nerve irjur}j :
Fracture of proximal humerus irwariablﬂ couses axil\arg
nerve injury due to s prox'\mikg.

x—npashm»s$nn&unao¥
5u;3majnedﬁo$¥xunerus

60c6b3eeaa8ded0e4e7é5ea7
Proximal humerus $rocture : .

* Seen in post menopausal, elderly osteoporotic females.

* Less dense other bones as density decreases in UL 7 LL
and proximal > distal.

* mMC complication — Stifness of shoulder

* mMC injured nerve : Axilary nerve.

Active space
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Neers classification : Classification of proximol Humerus Fractures
minimal
. ment Dlspb.ced fractures
|+ undisploced, 2 ) a > 4
‘ Port Port Ports
I\: & parts fracture. ; J
W2 3 parts fracture. 5L @
IV: 4 parts fracture .
(worst prognosis). surgeal |, ﬂ
prog =gle

t‘f;:&er G 4
iuberos\tg ' ' ~N
Parts : Fro:*u.re ‘@ i;.,) W
. Head of humerus.
‘ N @S | e | surface
a. &reater tuberosity. | v, % E\ )ﬁﬁ \,ﬁ

3. Lesser ‘hlbaos'*g. fAnterior

4, Shok of humerus, | @(\'} w “i% w(

Shaft of Humerus Fractures 00:04:05

Shaft of humerus : Part of the humerus distal 4o the surgical
head of the humerus and proximal to wpmcondglar regjon.

6%@%&60e4e7e5ea7

C,onserVochel5 with U Slab or homs‘\ns cast
(potient needs to be erect in hanging cast
as weight of cast causes the reduction.
Not preferred).

Sursical * Open reduction and intemal
fixation/ORIF with Plotes.
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Comphco&ion : Radial Nerve \qur5
As radial nerve runs in close prox\m'\’cg to shaft of humerus.

5 |
1

Open reduction § internal fixation of fracture shaft of shatt.

Holstein Lewis fracture :
Frocture of the distal third of the humerus reSuRinS in

entrapment of the radial nerve.

kumarankiti

Active space
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. Foscu of
compartment — I R anterioe
Lateral compartment

Nerve is least mobile as it passés Obligque $racture is WM\B

’chrough loteral intermuscular angukx]:ed memnﬂ, and distal
septum in distal third of arm fragment is displaced
proximal\ Y

me cause of radial nerve injury : Holstein Lewis $racture.
60c6b3eeaaemwbéuaéred before eCRL.

most common type of iNjury is neuropraxia, which is

physiological, reversible conduction block.

wrist drop, sensory loss, thumb drop, $inger drop.

Treatment :

Rx of # with no radial
nerve pal55 : Conservotive |
Cock up splint

Stadic cock-up splint
Dynamic cock-up splint

eoeds eAnoy

Cock up sphnk
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Rx of # with radial nerve
podsg - uswd\g Neuroproxio.
I

[ |

¥ not recovering ¢ recovering
bﬂ 3 months
DO nerve Wait § wateh
conduction s*cudﬂ
o8 ’ l l
\$ recovering 1£ not recoverirgf
Wait § wotch Suraical exjplora’dor\
60c6bh3ecaa8dedQedeZeSea

Rx of Open # : ORIF with exploration of nerve.
Case : A patient presented with shaft of humerus # with no

recovery after b months.

Posterior approach to humerus, a. vertical incision is made.
Radial nerve passes from medial side and goes laterally,

Orthopaedics ¢ v4.0 ¢ Marrow 6.0 « 2022
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Radial nerve if tethered, is broken and freed from the callus.

After releasing the radial nerve, humerus is internally fixed
by a plate : Open reduction § internal fixation

Algorithm of management :

Conservative management : Paster of Paris / POP,

I¥ Conservative management failed : ORIF.

explore § ORIF in :

latrogenic injury of nerve (while attempted reduction.

Open $racture with nerve injury

Nerve injury not recovering even after wWait and wadteh period

Shaft of Humerus Fractures 00:17:33

) bon5 po‘m’c relotions in elbow :

eoeds eAnOYy

Olecranon

On 90° of flexion On extension
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3 poin’c bonB rela’cionsh‘\p
[ ’ )
Disturbed maintained
* medial cond3|e fracture &xpmcondglar humerus
* Lateral condgie Srocture Schtwre
* Olecranon fracture
. \n’cercondglar frocture
* glbow dislocation
Lateral condylar humerus fractures 00:20:55

Frocture of o cond5|e obove the radial head.

07 Upperl
Trauma

Elbow

[10) U
Leave Feedbad

Salter Harris's fijpe v ‘Q)wy of Phﬂseaj P‘a{e mVON%éH}:éDSeeaaBded0e4e7e5ea7

\afjers metaphgs\s, ph5$\s ond ep|ph55|s
Intra. articular # / Frocture of necessity : Necessitates

surgery, no role of conservotive management.
3 Point bong relationship is disturbed.,

Fractures of necessity :

* Intra. articular frocture

* Loteral condglar humerus

. mon’cegs'\a/ Goleozzi

* Neck of femur

Complications

Stifiness of elbow.

Non-union, due o :

* Pull of common extensor group of

muscles.

* Intracapsular, hence washed by synoviol fluid, which

prevents heodins.

Orthopaedics ® v4.0 * Marrow 6.0 2022
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* Hos compromised Vasculari’tg.

Cubitus volgus : Due to more 3rowkh of medial condgle
compared to loteral condgle. medial side Se’cs stretched with
time § begond o point results in uinar nerve palsy,

Non-Union——> Cubitus volgus.

Deformity, —>Tardy uinar nerve polsy (behind the medial
condyje in the cubital tunneD ocCurs months to years later
ofter the injury,

Tardy — Loece/m25.

Carrying ans\e :

Normally on extension of elbows, arm and forearm are not in
a s’craish’c line. It is in shsh’c Valgus

Males : S°.

: emalles : 10 to IS°,
60c6b3eeaa8ded0e4e§e5ea “
' mging ongle

Females- 10° o 1I5°

Treatment : ORIF/ Open reduction
£ internal Sxation.

eoeds eAOY
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Supracondylar Humerus Fractures 00:29:38

mC fracture around the elbow in children.

mC $racture $ollowing a fall on outstreatehed hand (FOOSH)
in a. child,

mC mode of injury : FOOSH.

mC mechanism ot injury : Hyper extension.

Reoason :

Geometry of bone changes from
friangular superiorly to o Lot bone
inferiorly,

There are a fossoe, olecranon § coronoid
fossa. af the distal end of humerus.
Fossae moke the bone thin and weak.
Hence , high risk of fracture.

The fracture passes through the olecranon fossa
Salter Harris type | or type I\ #/extro—articular.

Types:
. MC : extension type {

|

|
|
|
|

T
distal $r }
:oit’t:lr‘\o:im:ur: ?:e:u\ of \\ ‘ @ /
{ﬁceps’ / / % /
//

* Postero-mediol ’gpe
* pPostero-loteral ’cgpe.

Active space

extension J‘fﬁpe Hexion tgpe

3. Flexion type /distol fragment goes anteriorly,
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Flexion {'5pe extension {Bpe

Displacements :

* Proximal m'\Sraﬁon.

* medial titt § mediol shitt (assessed by Bauman’s angje)
* Intermal rotation (Visible on Xray giving the fish tail sign)
* Posterior tilt § posterior shift.

Supra. condglar Humerus # : Gartland classification

kumarankitindial@gmail.com

T}jpe I Tgpe I\ T5pe |\l

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

Type & : Incomplete /partial fracture.
Or\l5 anterior cortex is broken, posterior cortex is
intact with s periosteum.

Type 3 : Complete fracture/both anterior § posterior cortex

is injured/broken.

Tﬂpe |3 Fad'pad s‘\Sn T ype I\

Orthopaedics ® v4.0 ® Marrow 6.0 ¢ 2022
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Tgpe \ d\agnosed b5 indirect signs.
Fodpad s'\Sn : Fok pushed b5 the
fracture haematoma. appears as lucency
around the bone

Or Sall sisn.

Tgpe |
Baumann’s angle (Helps in assessment of reduction)
nngle between :

A line paraliel to the \ong'rtudinal oxis of the humeral shoft.
And o line oJonS the lateral condujlar growfch plodre.

used to assess the medial tilt.

Normal Baumann’s angle falis between ~10° - 15°

As the Baumann’s angle increases the carrying angle
decreases, leading to cubitus varus.

Fish tail sign

Helps asses the interal rotation of the distal fragment

%
; I
5 \

In suprachondylar frocture, the distal fragment goes into
internal rotation, hence distal humerus looks like a. fish tail in
AP view.

Active space
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Supracondylar humerus fracture - management :
mC fracture associoted with :

* Voscular injury in child.

* Nerve injury in child,

* Compartment androme in child,

* Volkmann's ischaemic contracture in child,

‘aarlg complications
* Brachial arker5 '\r)jurﬂ.
* Wolkmann’s ischemio.
* Compartment syndrome. )
* Volkmann ischemic contracture. g
* Nerve injury: Anterior
Interosseous Nerve > medion
nerve
> Radial nerve.

Lote complications :

* (M) Malunion : Culsitus Varus deformity / Gunstock
deformity /Decrease in Carrying Angle

* myositis ossificans.

Treodment :

Type | is undisplaced fracture : POP

Type & incomplete / partial fracture : Reduce + POP or

Reduce + K Wires.

Type 3 complete frocture : Open Reduction
{ Intermal Fixation with K Wires.

In compound /open $racture/communited $racture : Dunlop
Troction for {'emporarg stabilizotion.

60csxaea§5aaaaﬂeasie7‘ebjpe of Suprachondglox humerus fracture.
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This is type I\ frocture showing reduction and fxation with K
wire.

mMC injured vessel : erachial artery

MC injured nerve : AIN /Anterior

interosseous nerve > median.

Injury of these structures occeur

due to proximal $ragment. ¢

Compartment syndrome 00:49:30
kumarankitindiat@gmaitcom———————————

As a. complication of suprachondylar humerus frocture.

The proximal fragment injures the brachiol artery.

Distal blood flow is compromised —> Flexor group of muscles
are afSected frst.

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

Hence it is the earliest muscle to be afSected in ischemia.

Frocture swelling leads o decreased venous return/venous
conges’don

Ischemio. of muscles (FOP)— Inflammadion —> Swelling of
muscle inside the fascial compartment —> Compression of
capillaries providing blood to the muscles, this leads to vicious
cycle of further ischemio. and compression of vessels.

This leads +0 muscle necrosis — Fibrosis — Contracture
o} muscles.

Active space
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Clinicol features :
* Pain on passive streteh - Most important eriteria for Dx.
* pPufliness/ swelling, v
* Pollor.
* Paroesthesio.
* Paralysis.
¢ Pulselessness (Verg lote in the disease process, hence least
important criterio.
I¥ patient is unconscious, use manometer to measure the
pressure inside compartment.
Mormal\g <10 mm Hg
? 30 mm Hg —> Compartment SSndrome.
% Treatment is Fasciotomy,
g Upon ?asc'\o’comg, the fascia is cut open, muscles will bulge

out, intracompartmental pressure falls down and vascularity
is resumed.,
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Case scenario :

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

This is a case of acute compartment
syndrome of lower limb.

it is treated by decompression of all

4 compartments : Anterior, loteral,
posterior superficial and posterior deep
compartments.

A long medial longitudinal incision is made
to reach the posterior superficiol and

deep compartments.

To access the lateral and anterior part
of the leg, incision is made over the lakeral part of the leg,
Skin, superficial fascia and deep fascia are incised.

Low blood pressure %l\owing a trouma.
DitSerential pressure/ AP : pifSerence between diastolic

pressure ond compar’cmen’c pressure.

¥ absolute pressure > 30mmHg or Aﬁwweﬂ&@%&%&eﬁ
of compartment androme.

volkmann’s ischemic contracture :

* ischemio.

* Fibrosis of forearm muscle.

* Flexion contracture of wrist § S\nsers.r

* Sensory loss § motor paralysis in the forearm g hand.

Active space
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Tumn buckle splint

Treotment :

mild contracture : Passive stretching using a. turm buckle
splint (Volkmann’s splin®)

moderate contracture : Muscle sliding (Max page) operation
Severe contracture : Bone shortening

MC cause of compartment syndrome overall : # Tibial
diaphgsis.
MC cause of compartment syndrome in children : SCH #
mMC couse of Volkmann ischemia in children : SCH #
Other causes : Bums.

Soft tissue injury,

Pink pulseless hand

* A pink 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 crirt‘\cad\l,j mm@&ndiM@gmail.com

* Temporary Kinking of vessel.

* Wil be relieved ¥ fracture reduced and stabilized.
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Supracondylar Humerus Fracture management 01:07:30

Supracondglar humerus fracture presen’cing without pulse

gmergency Closed reduction § pin stabilization

Returm of palpable radial pulse
I
[ l
ves rsfo

| ¢ =
Roukine Pink § Pink %
post-operadive Perfused unperfused
care |
Positive Radial Absent ;Z;Ldial \nme;iake
artery dDoppler. artery Doppler. arteriol
Pulse oximeter Poor pulse - exploration
wavetorms with oximeter signals.
SpOa»9s. Median nerve
No medion nerve injury ok
injury ok presentation.
presentadtion.

\n-podcien’c observation with close
monitoring for vascular status % signs
of comparitment s5ndrome

Malunion/Cubitus varus deformity 01:07:30

mMC complicokion of SCH #

Due to medial tilt § internal rotation displacement.
Gunstock deformity

glbow function: Normal (since exira. articular #)

Rx : Modified French ostestmarafisitentiht@dgmajloesioe
osteo’cowg).

Carrying angle : decreased,

gowman’s angle : increased,

Active space
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Malunion/Cubitus varus deformity 01:10:33

Due to massage of fracture.
* mC muscle involved : erachialis
* mC joint involved : glbow > Hip
* Restriction of elbow movement or
range of movement :
Decreases.

Massage causes dislodgement of fracture hematoma. which
lands in o muscle. It starts the process of healing : Hematoma
— Inflammadtion — Callus formation ——> Consolidadion.
This leads 4o bone formadion inside a. muscle is known as
myositis ossificans.

Treatment :

* Active phase : Only NSAIDS (indomethacin

* Lotent phase : Active physiotherapy (Not Passive)

* 1§ elbow movements not restored : excise the mas
Sursi comgf)cﬁb3eeaa8ded0e4e7e5ea7

Pain on passive stretch : Compartment syndrome.

History of massage : myositis ossificans.

Femur # + d@&icw’cg in breathing : Fat embolism.

Fractures distal to SCH 01:13:03

Fracture olecranon of ulna. :

Triceps attached to the olecranon process of ulna causes
distraction of fracture fragment and prevents it from healing,
Treotment b5 * Open reduction and internal reduction b5
Tension band wiring fixation.
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‘ kmmerus
Olecranon

pr ocess

Olecranon
fracture

Tension bm\d% Rodius
J

Tension band wiring
Side swipe injury/baby car injury :
Usually caused in children sitting in a. car with elbow placed
outside the window and gets hit b5 onother vehxdéqRMegaanedOe%?eSea?
b}j the side. :
Results in periarticular fractures ie :
* Fracture of Distal humerus.
* Fracture of Proximal Radius § Uina.

glbow spanning externol fixator
Knee spanning externol fixodor :

Active space

Joint spanning external fixators used in periarteular fractures
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Elbow dislocation 01:15:19

mMC dislocation in children.
UINO-humeral joint is dislocoted,
e P easdesassicdosaerese]
Attitude %\\owing dislocadion : Flexion
ot elbow.

3 bon5 point relation in elbow :

Reversed,

olinicod\g bows’«‘\ng sign - triceps become prominent like
bows&r‘\ng.

mMC nerve injured : Uinar nerve.

X-roy: Coronoid process behind the humerus.

Terrible Triad of elbow (Hotchkiss)
l.  Posterior elbow dislocation

3. Coronoid #

3. Radiol head #

Pulled elbow :

In children below 3 to S years of age, radial head is not
completely occified.

Radial head is located within the annular ligament.

Radial head in children below 3 10 S years is smaller
compared to annular ligament (hence unstable).

On applying axial traction on extended and pronated hand,
distal subluxation of radial head out of annular ligament
OCCuUrs.

C,ommon|5 seen in children when their parents or bab3 sitters
litts them.

eoeds eAloy

Orthopaedics *® v4.0 * Marrow 6.0 » 2022



(07 Upperlimb 0
Trauma Leave Feedba
Elbow

Ossification center Age

Copitellum I
Radial head 3
Internal epiconds\e S
(mediaD
Trochlea g
Olecranon
external epicondg!e [
(oteroD

60c6b3eecaa8dedOede7e5ea7

mnemonic for ossification centers : CRITOE

Attitude elbow can be Slexed/extended with pronadion.
Classical presentation : Child playjing with his fother, suddenly
starts erying, pulls away the elbow and does not allow
anyone to touch it.

Reduction : Usually self limiting subluxadion.

Flex the elbow § supinate.

) poin’c bonB relotion remains the same.

Active space
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UPPER LIMB TRAUMA : FOREARM,
WRIST AND HAND

Forearm 00:00:16

Bones > Radius and ulna.

Radius rototes over ulna. and helps in supination and pronadtion.
Joints = Proximal and distal radioulnar joints.

Radius and ulna. are connected to each other by interosseous
membrane.

Forearm $roctures :

POP position in forearm
fractures

eoeds eAlOY

managemenk -» Closed reduction and POP applico&ion
OR open reduction internal fixation (ORIF)
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POP position in forearm fractures :

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

* middle /3™ $racture : Mid Prone.

* Distal I/3™ fracture : Pronation (pronator quadratus).

Monteggia fracture 00:03:04

upper 1/3 ulno. diaphysis with radial head dislocation

Type | Radial head dislocation Fracture
Type ! nn’ceriorl5 Fracture ulna diaphasis
©0% with anterior angulation.
Type a: Posterior/ Frocture uina
1S% Posteroloteral d‘nph5s'\s with posterior

angula’don.

Type 3 Lateral/Anteroloteral | Fracture uina
30% metaphysis.
Type 4 Anterior Fracture proximal third
S% ulna. and radius.

SdgxiOede7e5ea7

- | ———
U BADO classification mo’cesgia fracture

management :
ORIF with plakes (Uina, radial head usually falls into place)
Cannot be managed conservatively (Srocture of necess‘rtg)

MC nerve injured —> Posterior interosseous nerve (F'\nger drop

Orthopaedics ® v4.0 « Marrow 6.0 « 2022
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{ thumb drop without any sensory deficid

MC nerve injured in shoulder dislocation = Axillary nerve.
MC nerve injured in supracondylar humerus frocture =
Anterior interosseous nerve > medion nerve

mo’cegsia frocture fixation

kumarankitindial@gmail.com
Galleazzi/Pied mont/Reverse Monteggia fracture 00:06:34

“Dislocation or subluxation of the distal
radio-ulnar joint (DRUY in association with
a fracture of the radius ot the junction of
the middle and distal third”

I DRUY is disrupted :

Dorsal migrodion of ulna. = Piano key sign.
Triangular Fibrocartilage Complex (TFCC)
can get injured

Rx —> ORIF with plates (Radius)

gssex-Lopresti fracture :

Axial loading of the forearm bones  Communited displaced ¢

following fall on an outstretched

hand leads to

* Radial head $raocture.

* DRW gets disrup’ced.r

* Forearm bones loose their
alignment leading to a tear in

the interosseous membrane.

eords eA)OY
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Rx > Radial head excision in adults but not in children as
causes growth disturbances (I'\mb—leng’ch discrepancies)

Night stick fracture

minimally displaced oblique fracture of ulna.
without associated fracture of the radius
Self defense injury,

mode of injury —> Direct trauma. to forearm

while in a. defensive stance.
Rx —> Closed reduction F@P@W&ﬁﬂ&ﬂ?@e@m&%ﬁ@h* stick
with plates frocture

Distal end of radius fractures/Metaphyseal 00:11:35
Described by Abraham Colle’s
* Colle’s fracture.

* Smith’s fracture.

* Barton’s fracture.

* Chouffeur’s frocture.

colle’s Smith’s Barton’s

Anatomy o distal end of radius :

Distal end of radius faces towards

* Palmar/volar side (lateral
view.

* Ulnar side (AP view).

Distal end of radius fracture

= Identity it the fracture

is extra—articular or intra-

articular.

¥ extra—articular fracture = Look for the position of distal

fragment (dorsol/ventraD

Intra—articular $racture = Barton’s.

Active space
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Nome Frocture Distal %asmn’c displacement
Colle’s Bdra-articular Dorsa"}j 60c6b3eeaa8dedOede7e5ea7
Smith's extro-articular | ventrally

Barton’s Intra-articular |Dorsal / ventral + Carpal
Subluxotion

Chauffeur’s | Intra—articular |isoloted Radiol Styloid

Foreau'm Sroctures

Colle’s fracture 00:15:35

Fracture distal end of radius ok cortico-cancellous junction
extro—articular frocture.

Common in elderl5 post-menopausal women.
MOl = Fall on outstretched hand, wrist in extension

(Smith Srocture > wrist in Slexion)
Displacement of distal S’-mgmen’c : = \

* Dorsal tilt/shitt.
* Loterol tit/shitk.

* Impaction (most important).

* iSlipnotin Dinner fork deformity
Treadment :
. Colle’s cast > Below elbow cast, position :

* Pronadion

¢ uUlnar derivotion
* Palmar Slexion of wrist

AKA Hand shahins cost. At Shoking cast

Orthopaedics ® v4.0 » Marrow 6.0 ¢ 2022



a. Closed reduction-internal fixation (CRIF) with K-wires
3, ORIF with pia&es

Technique of reduction of Colle’s fracture :

— 78
Counter traction

Forearm is pronai:ed ond traction is

give %o reduce the impaction
Palmar Slexion 4o correct the

radial tilt

POP application -> Cost is aiwa5$ applied below the elbow to
prevent stifness ot the elbow.

Complications of Colle’s fracture :

* MGuh#H4iTi0ReR S JingeEsm

* 3™ mC > Malunion leading to dinner fork deformity,

* Complex regjonal pain syndrome / SudecK’s dystrophy —>
sijmpathe’cic overac’ci\fi’cg oround the wrist.

- * Rupture of extensor poliicis longus tendon.

* Carpal tunnel 55ndrome causing median nerve compression.

* Nonunion is ex’cremelg rare.

Orthopaedics ® v4.0 » Marrow 6.0 ¢ 2022
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Reverse Colle's/Smith's fracture 00:24:11
extro. articular.

Distal end of radius = volar GOCGMeESeﬂ
displacement. Tre—

MOl > Fall on outstretched hand
with wrist in Slexion.

Garden spade de?ormi'cg sarden spade deformity
Rx —> POP or ORIF with plo@tes.

Garden spade de%rmﬂg Vs Dinner fork de?orm’rta
Barton’s fracture :

Dorsal Barton's fracture

Volar Barton’s Srocture Volar Barton's fracture

Distal end ot the radius is the only bone which articulotes
with the carpal bones.

There is a lip/rim around the distal end of the radius which
gives its concavi’(&.

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
with carpal subluxation.
Ry =¥ ORIF.

ChoufSer’s fracture :
Fracture distal end of radius with
isolated radial frocture.

Orthopaedics ® v4.0 « Marrow 6.0 ¢ 2022
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Chouffer = French word for drivers
AKA Hutchinson's/backfire fracture—
This fracture gets that name because it
was MC in ChaudSer’s who used to get
accidental injury of the radiostyloid joint

by he handle which was used to start i ¥
the engine. ChaufSer’s fracture
Carpal bones _ 7 00:27:45

nnemonic —> She Looks Too Pretty Try To Codch Her.
Scaphoid, Lunate, Triquitrum, Pisiform,
Tropezium, Trapezoid, Capitate, Hamate
Larsest Bone —> Copitate.

Smallest = Pisiform.

mMC $ractured —> Scaphoid,

mC dislocated —> Lunate.

MC nerve injured in Lunode dilocation =
median nerve.

PO o
Last to ossi%—” Pisiform (around 13-13 Sears).

Fracture scophoid

Scaphoid is divided into 3 ports :

* Distal pole/ tubercle.

* waist (MC fracture).

* Proximal pole.

me carpal bone $ractured —> Scaphoid
mMO! —> Fall on outstretched hand.

mMC in adolescents/young adults
CJ'\nicod\H :

Pain/tenderness/fuliness in anatomical

Fracture scophoid

snuf$ box TUb? 3
X-roy g
AP/ Loterol/Oblique wrist view (besd Waist <
MR ¢ 1§ fracture is not visualized on X-ray g

(UlP t0 4. 10 3 weeks) Proximal pole

Orthopaedics * v4.0 » Marrow 6.0 ¢ 2022



114 Orthopaedics 08
Vascularity o} Scaphoid > Distal o proximal.
Fracture ot waist of scaphoid —> Proximal pole undergoes
Avascular necrosis (AVND.
Non-union of the scaphoid fracture is o complication.

Distal Pole
o Scaphod
Fracture At wast '-.-
of scaphoid
Y/

Blood &
[From Distal to
Proxienal]

Avastular A
Necrosis of Proximal QBH wrist i
Pleokscoprod  (Saiy ) %

It is managed conservatively with a. scaphoid cast, even it
the $racture is not visible on X ra5,Just based on the clinical
history and “nd‘mgs s0 as +o prevent the complications of it

Types of Scaphoid fracture :

A. Fracture of distal I/2™(MC in children)

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

C. Fracture of proximal I/3™ = Highest chance of non-union
% AWN because it is farthest away from the blood supply.

mC &tHareBkiBRee@amseibrom

A () C
scaphoid frocture = ) a4
Non-union > AVN (MC : Proximal

pole)

Treodment :

* undisplaced $racture Glass holding
cast —> Dorsiflexion and radiol -
deviation of wrist. Scaphoid cast (glass holding cast)

* Disploced fracture >
ORIF with Herbert screw
(Headless serew with
differential threading)

eoeds eAlOY
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F\no&omfj :

Distal end of radius articulotes with scaphoid and lunate
bones.

Distal end of ulna. does not articulote with any carpal bones
Radius, Lunote and Capitate usually are in one alignment.

Scaphoid-lunate dissociation 00:36:30

Scapho-Lunade ligament —>

Injury leads to increased gap between
scophoid § lunote.

This is known as scapho lunade dissociation.
Normal gop > <amm.

Gop is 7 3-4 mm.

This finding is indicative of carpal instability.
peseribed os Terra o T S'Bn. kumarankitindiale
It leads to carpal dislocation it lett untreated
Types o¥ carpal dislocodion : '

* Lunate dilocation.

* Perilunate dislocation (MC).

< Lunote =
L
Normal Lunote dislocation Perilunate dislocation
Lunode Periunate (MC)

Isoloted lunate dislocation Radius § lunate in alignment ‘
Capitate § Rodius in Carpal bones dislocated :
alignment dorsal\5/ven{'ml\5 3

Spilled cotSee cup sign Tavenrnier’s maneuver used

for reduction

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

nnodtom5 :

B |n&erphalan3ealjoin’c3

Carpometacarpal
joints
Ehiagaspal joirts Radiocarpal (wris)
_Jjoint

| J
The I* metacarpal (thumb) articulates with Trapezium
Trapezio—me&acarpaljomk.

Fracture base of I metacarpal Gennet § Rolando) :

Bennet’s frocture Rolando’s fracture

gennett’s Rolando’s
intra—articular $rocture ot base ot I metacarpal jont.
Trapezio metacarpal joint.
Abductor pol\icis longus couses a pul\.
Partial fracture Complete comminuted
z fracture, T or Y-shaped.
% Displaced fracture undisplaced fracture (onl5 o
1 small fragment is pulled by
Abducter poliicis lonsus).

Orthopaedics ® v4.0 « Marrow 6.0 ¢ 2022
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Bennet’s fracture Qoland’s ?—mce
Boxer’s fracture :
Fracture neck/extro-articular fracture of the S metacarpal

S

Wwrist is shgh’dg extended, MCP joints in

full extension, IP joints extended and
thumb in abduction

F\na’comU :
Bones > Distal, middle, proximal phalanx.
Joints > metacarpophalangeal joint (MCP), Proximal

Orthopaedics ® v4.0 * Marrow 6.0 * 2022
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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 EDC).
Tendon which inserts to the base of the distal phalanx on the
volar side —> Flexorsor Digtorum Profundus.
mallet “r\ger : Avulsion
mallet ’Rnger/ Baseball finger : bl
MOl = HyperSlexion injury of the DIP
Joint when it is in active extension.
EDC gets teared in the substance/
kumaragitindiali@dnediferrbose of the distal
phalanx on the dorsal side.
Clinical features :
e \nabil‘rkg to actively extend the DIP
(passive extension is intact)
* Flexion de’?orm‘rtg of DIP joint
Rx —> mallet splint/stax splint.
In maliet finger only I finger is involved,
while in RA multiple fingers are involved.

Jersey finger

MOl —> Hyperextension injury of the

DIP joint when it is in active Slexion.

FOP gets teared in the substance/

canse’ca\/ulsedod"che base of the

distal phalanx on the volar side.

Clinical feotures :

* Inability to actively flex the DIP (passive 1§
flexion is intach.

* extension de?ormi&g of DIP joint.

Rx > Frog splint.

mallet finger MC in the index finger.

Jersey finger is MC in the ring finger.

eoeds eA|OY
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Q. A 30—5ear—old female fell on an outstretched hand while
riding a. bike. She complains of wrist pain § tendemess in
anatomical snufs box. She has restriction of wrist movement, .
ottoched is the X-roy image. whaot is your d‘%%%&kltm dist@gmail.c oF
A. Transverse scaphosd "

fracture with perilunate

dislocation.
&. Scaphoid frocture.
Smith fracture.
D. Hamoate fracture.

|8

Q All year old b05 came to OPD with de?—ormﬁg in his le™
elbow. What is the most likely injury to cause this de?ormn’cg
A Supro-condylar frocture elbow.
®. Olecranon fracture elbow.

C. Radial head fracture.

D. glbow dislocation.

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

A. Neer’s type a proximol humerus.

®. Garden’s type a proximal humerus.

C. Schateker’s type a proximal
humerus.

D. qustilo ’cﬁpe a proximal humerus.

Q. Whot is the diagnosis of this fracture?
A. monteggjia fracture type |
6. Side swipe fracture.

C. &oleazzi fracture.

. mon’tegg'\a frocture type |

Active space
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Q. A patient with his’corﬂ of recurrent posterior dislocation
of humerus was evaluated. which part of the head of the
humerus will you expect the lesion of humerus to be on 4
A. Antero medial.

®. Anterior.

C. Postero loteral.

. Posterior.

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

A. One part.

®. Two part.

C. Three part.

D. 4 part.

Q. A patient with closed spiral fracture of humerus shaft

came to €MD with wrist drop. Fracture was reduced and

splinted b5 a.junior doctor on du.’cg wrist drop still persists on |

week Follow up. What should be next line of management ?

A Only wait § wateh,

e. Surs'\cod\5 explore ‘\mmediatelg.

C. Wait for -3 months for recovery, do eM& and it required
do surgery then.

D. Remove the cast do NCS and post for surgical exploration.

Q. True about supracondylar humerus frocture is?

A. Distal fragment is most commonly dislocated anteriorly,

®. Cubitus valgus malunion is more common than cubitus
vorus.

C. Couses weakness of elbow flexion.

D. Nerve injury manifestations are transitory,

Q. First sign of Volkmann's ischaemia. is ¢
A. Paraesthesio.

®. Pain on passive extension of fingers.
C. Pain on active extension of fingers.
D. Swelling of %nsers. :

6°°6b3eeaa§ded°e4e75?ﬁ'§gsf prominent part on examination of elbow in posterior

dislocation of elbow is ?

Orthopaedics * v4.0 * Marrow 6.0 ¢ 2022
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A. Radial head.
8. Coronoid,

C. Lateral cond5|e.
D. Olecrenon.

Q mgosi’ds ossificans occurs most common\5 around which
Join& ? kumarankitindial@gmail.com

A. Hnee.

8. ebow.

C. Hip.

D. Wrist.

Q. A 3yr old boy comes with pain at elbow after being
suddenly jerked ok the forearm. He is erying § holds the
forearm in pronation and refuses to move the limb, what is
the appropriate management ok this stage ?

A. examine the child under A.

®. tlevate the limb and observe.

C. App|5 Dunlop traction.

D. Flex the elbow and supinate.

Q PIN is injured in ?

A. Posterior dislocation of elbow.

©. Reverse monteggia. frocture.

C. montegoja frocture.

D. Supro. condylar humerus frocture.

Q. Colie’s Sracture is associoted with All except?

A Common fracture in postmenopausal elderly.

®. Postero loteral displacement of distal fragment.
C. Impaction and shortening,

D. Postero medial displacement of distal fragment.

Q. Postion of wWrist in Colles cast is 7
A. Dorsal deviodion § supination.

&. Dorsal deviotion and pronation.
C. Palmar deviation and supination.
D. Polmar deviation and pronation.

Active space

Q. Bartons $racture is ?
A. Froture distal end radius.
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8. extra articular fracture distal end radius.

C. Intra articular fracture distal end radius.

D. Intra articular fracture distal end radius with carpol
subluxadion.

Q. One of the common $ractures that occur in Boxer’s while
punching their opponent with a. closed fist ?

A Monteggja. $rocture.

&. Galeazzi frocture.

C. Smiths fracture.

D. &ennet fracture.

Q. Symptoms of SudecK's dystrophy are oll except ?
A. Pain. |
8. Swea’dns.
C. Sti¥ness.
D. Increased Bone dens’&g.

Q. \deal treodment for the fracture in the Xray,
A excision § resuturing of triceps.

®. Closed reduction POP.

C. Arthrodesis.

D. Tew.

Q. Fish tail de?ormi’q.j is seen in which of the Following
Sracture ?

A. Distal end of radius.

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

D. Distal end of femur.

Q. An old lady Fell and injured
herself. She ook traditional reatment. Atter one year she
presented with o. de?-onn‘r\g and pain at the wrist. wWhat is the

¥ likely diagnosis ?
H A malunited extra. articular fracture of wrist with dorsal
B displacement.

8. Malunited extra. _ar’_éicular fracture of wrist with volar
kumarankitindial@gmail.com
displacement.
C. malunited intra. articular fracture of wrist.

D. &xtensor ’cenoanov&is.

Orthopaedics ® v4.0 « Marrow 6,0°¢ 2022
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Q. An old lady slipped and fell ot home. She was diagnosed
with a. Colles fracture and managed with o POP cast. Lhat is
the correct sequence of reduction?
A.  Traction, Ulnar deviation, Palmar Slexion, POP.
®. Traction, Palmar Slexion, Uinar deviation, POP.
C. Traction, POP, Palmar Slexion, Uinar deviation.
D. Palmar Slexion, Ulnar deviation, Traction, POP.

Q. Madch the name of the fracture with the site

A. Jone's fracture 1. 5™ metatarsal
8. Bennet’s frocture a. 3™ metotarsal
C. Mmarch fracture 3. I* metacarpal
. Boxer fracture 4. 5" metacarpal

A A-L,B—3C—40D-3
6. A-,B—4C-3D-4a
C. A-,B—3C-a,D-4
D. A-,6—-3,C-3D-4

QA 4'5—5ear-o|d potient with a. Tibial fracture on cast
presents to emergency department with complaints of
intense pain. Cast was removed and on examination Passive
Sexion was painful, dorsalis pedis and posterior Tibial pulses
are polpable § loss of sensation over the first web space was
noted, What is the next step in management?

A. Measure anterior compartment pressure.

®. Duplex imaging /venous /Color doppler.

C %app\a cast.
D. give analsesics.

60c6b3eeaa8ded0e4e7e5ea7

Q. Which of the ¥o|\owin3 ‘Rndings appear lote in compartment
syndrome?

A. Pallor.

B. Pulselessness.

C. Po.'mlﬂs'\s.

D. Pain on passive stretch.

Active space
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LOWER LIMB TRAUMA : PART 1

Pelvis with both hips.
Parts :
* Saeroiliac joint.
* HemipelVis.
* Obturotor foramen.
* lleum.
* \schium,
* Pubis.
* Superior and inferior pubic rami.
* Opening Known as obturator foramen.
* Acetabulum : Cavity that accommodates the head of
the femur to form the hip joint.
i has two uood\é the anterior and posterior wall.
Head of the femur articulating with the head of the
acetabulum.
* Acetabulum is deep.

HemipeMs

Sacroiliacjoint

Obturotor
foramen

Parts of the femur :
* Head is slishﬂ5 anteverted,
* Neck of the femur.
* greater trochanter and lesser.

aoeds eApOYy
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Head of femur

Greoter trochanter

Neek of femur

Lesser trochanter

Shoft of femur

60sBbBarbRRtal (lmld]dﬁbxkﬂ‘/

lleum
Sacroiliac joint
Head of femur
Neck of femur
Shaft of femur

Pubic sgmphgs'\s
Obturator foramen

Ischium

Shenton’s line

l. First landmark : Shenton’s line or arch is normally is o
continuous arch.

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

Runs laterally towards the medial part of the head of the
femur and then proceeds down.

This arch is called Shenton’s line.

I¥ there is any pathology then this line is discontinuous.
This includes any Kind of pathology that affects the hip

Orthopaedics ® v4.0  Marrow 6.0 ¢ 2022
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Joint affects this normal continuous line :
* Neck of femur fracture.
* Hip dislocations.
* Proximal $emur fractures.
* Osteoarthritis
* Avascular necrosis.
3. Head should be located inside the acetabulum, if not this
indicates a dislocation.
I¥ there is an obvious fracture line it is definitely a.
fracture

3. The ﬁﬁuﬁaﬁﬁ(%%g%%ﬁ%%mer uSuad\5
coincides with the centre of the acetabulum.

I the tip of the greater trochanter has
proximod\g migrated it causes limb shortening, whereas,
it the tip migrotes distally, the limb is lengthened.
4. Neck shatt angle :
The angle between the neck and shaft of the femur.
normally it is between 135 to 130 °. It is slightly more in
children and reduces as the child grows.
I¥ the neck shaft angle:
* Increases coxa valgum : Limb is lengthened.

* Decreoses coxa Vara : Limb is shortened.

Coxa vara 00:07:37

* greater trochanter is proximal\5 misroeced.
o Trendelenburs saik.
* Limitation of abduction and intermal rotation with axis

deviation.
Normal Coxa Vodsa
Coxo. voxo (1as°- 130°) (G135

(<130%

ooeds eAldY
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Lesser trochanter

In AP View), it the limb is externally rototed the lesser
trochanter becomes more prominent in the X-ray,

I# the limb is in&emod\ﬁ rototed the lesser trochanter
disappears the head of the acetabulum.

dOede7e5ea?7

Dsruption of
/7 shenton line

Qish’c side : Normal.
* Shenton’s line is present.
* Inside the acetabulum.
* Neck shaft angle is maintained.
* Tip of the greater trochanter coincides with the head
of the acetabulum.
Lett side : Abnormal.
* Shenton’s line is broken.
* The head of the femur is not inside the
acetobulum.

inference :

Active space

* Dislocation without obvious fracture.
* Tip of the Srea’cer trochanter: Proximod\g
misra‘ced - Limb shor’ten‘mg.
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* Thigh looks adducted.

* Neck shatt angle is maintained (only disturbed when
there is a. congenitol anomod5 like coxa Vara. or a
fracture)

* Loack of visibili’cg of the lesser trochanter
Inference : Limb is in internal rotation.

Right side :
* Shenton’s side is maintained.
* Heoad of femur is inside the acetabulum
Let side : Abnormal.
* Shenton’s line not maintained.
* Head of the femur is not inside the acetabulum.
* Tip of the greater trochanter is not coinciding with
the acetabulum.
* Limb is shortened.
* Full visibility of the lesser trochanter suggests the
limb is externally rototed .

Pelvic fracture 00:12:04

Couses :

High velocity RTA.

Following $all $rom height : Jumpers fracture.
Fracture of sacrum occurs mostly,

U shaped or H shaped fracture.

eoeds eAldY
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U-Shaped fracture H-Shaped $racture

Pelvic ring :
The stability of the pelvic 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 stable $racture. '
The pelvic ring comprises of :

* The sacroiliac joint.

* Soacrum,

* lium.

* Superior pubic ramus.

* Pubic sgmphgs’s.

* liopectineal line.

Pelvic r'ms

Active space

Orthopaedics ® v4.0 » Marrow 6.0 » 2022



130 Orthopaedics 09

Tiles classification
Stable : Injury other than the pelvic rim.

unstable : Injury 4o pelvie rim/ ring,

Stable fractures/Type A fractures according to tiles
classification :
Pelvic ring not injured.
Fractures of :

L Alium

a. Ischium

3. RSIS

4, AINS
Duverney $racture.

60c6b3eecaa8dedOede7e5ea7

Unstable fractures/ Type B fractures 00:15:25

Injury %o the pelvic ring.
Young's and Burgess classification
Based on type of injury :
* Anteroposterior compression.
* Lateral compression.
* Ccomplex force.

Antero posterior compression (APC) :
€q I¥ oo man is leaning agains&’d'\e wall and a. car hits from
the $ront it. Can lead 1o APC fracture.

Open book Practure/Pubic diastasis.
Pelvis opens up ond there is pubic diastasis.

eoeds eAlY

Ring is injured,
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APC/ Antero posterior compression
Open book fracture / Pubic diastasis

Loteral compression force :

This occurs when a person gets a
loteral blow on one side, while
leaning ogounsk a wall on the
opposite side (aterally.

* malgaigne’s fracture :

Fracture of ipsilateral superior and

inferior pubic ramus with ipsilateral ;
B

sacroiliac joint disruption.

* pucket handle fracture :
\ps'\la’ceml socroilioc disruphon.

Contraloderal superior ond
inferior pubic ramus frocture.

Lokeral comMpression
force

Active space
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malgaigne Fracture  Bucket handle fracture

Stroddle frocture / complex foree :
Biloteral superior and inferior pubic ramus fracture

Straddle $rocture

mManagement of pelvis fracture :

Flox bones are most cancellous hence ’cheg bleed more.
Venous plexus around the pelvis leads to massive bleeding,
Complication :

Bleeding is the most dangerous complication and can die of
haemorrhagic shock,

Soft tissue Injury ¢ Urethral injury,

Polg’«auma management
1S 0 A 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 treot life and limb threatening injuries
bes‘mnins with the most immediate.
I¥ the patient is not in cardiac arrest, in order +o prevent
the patient from deteriorating because of injuries.

* Airway with restriction of cervical spine motion.

eoeds eAOY
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. 6reo&h'\n3 : Chest expansion.

* Circulation, stop the bleeding (very important)

» Disabili’g or neurological status

* exposure (undress) and environment (temperature
control)

How o stop bleeding in pelvic $rocture?
. Pelvic 'camponade with pelvtc binder which is wrapped

around the pelvis.
3. IVF- RL > NS to restore the volume (ideally blood should
e gwer\). kumarankitindial@gmail.com

2, nppl5 external fixation in compression mode.

Active space

ternal fixation
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Acetabular fracture ) 00:25:19

* Acetobulum.

* Anterior wall.

* Posterior wall.

* Anterior and posterior column.

* lliopectineal part.
There are a walls and a columns suBRSEHRRE§ARReledOede7esear
acetabulum. '
Fracture of acetabulum is classified using JUDET
classification:

* Anterior wall

* Anterior column

* Posterior wall (most common)

* Posterior column.

* Bi-columnar : X-ray shows SPUR sign.

LATERAL VIEW

Post. Inf. llac line >
areater Sciatic Notch

.
uld

Superior pubi ramus

inferior pubic ramus

Judet views :
lliopectineal line is the rad\osraphic landmark for the
onterior column.

eoeds eAOY

Ihioischial line is the rad\osmph'\c landmark for the posterior

column.
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\Iiopechneod line

lioischial line

Judet views

Requirement of normal goit :

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

Coxa. Vara. reduces the length of the muscles hence
weakness.

Poedwolo% causing positive tredelenburg test is coused b5 :
*  gluteus medium podsB.

*  gluteus minimus podsB.

* Superior gluteal nerve pods5.

¢ Coxo voro.

Trendelenburg gait 00:35:40

Trendelenberg

60coh3ekaa8dedOede7e5ea7

N\lio.c crest,

@
§

m

Active space
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d’nanose the problem \
in peMc stobilisation
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Coronal plane test.

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

Both muscles receive their intervention $rom the superior
gluteal nerve. '

Wwhen the leq supports the, meightiftdtorebRry.eonhe
lesioned side, there is dipping of the pelvis towards the
contralateral normal side.

Because the pelvis cannot be maintained in a level plane
by the lesioned abductors, the patient lurches towards the
heo&th5 side to bring it back up.

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

This type of gait is Known as Trendelenburg gait.

Trendelenbers test
Normal

Pelvic
stabilisotion

Paralﬁsis ot Slu{'eus medius and minimus muscle

l

No pelvie stabilisation on affected limb

g ¥

ededs eAnoy

| Sign positive when made to stand on afected limb
a Pelvic sags on heal’ch5 side
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Tredelenburg test steps 00:36:44

l. Patient should be sto.ndins.

a. examiner stand in front/ behind,

3. Both ASIS/PSIS are exposed (andmarks).

4, Patient is asked to stand on the normal side with
offected side foot of§ the ground (affected hip is Kept
extended).

s. The ASIS/PSIS on affected side should move upwards or
atleast stay ok the same level.

b. Then ask the patient to stand on the affected side
keeping the normal side $oot of the ground (With normal
hip extended).

Inference : The test is positive i ASIS/PSIS of the normal

side goes down while the weight

bearing on the aftected side for 30 seconds.

Abduction of hip assessment :
Abductors are Slu’ceus medius and mininus.
Superior Slukead nerve.

On nerve and muscle damage :
Potient will be unable to abduct.
unable o tilt pelvis back to neudral therefore Sinking

Positive Trendelenbura test. 60c6b3eeaa8dedd

I¥ the right side affected, the left hip titts down.
This results in Trendelenburs gt :

uses the trunk to li¥t the healthy side up by lurching
towards the poddwo\ogicod side.

09 Lower

ede7e5ea7

waddling gait : Due to bilateral failure of abductors.

Orthopaedics ® v4.0 * Marrow 6.0 « 2022
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Thomas test 00:45:11

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

Thomas Test

Sogjttal plane test.
wWhenever there is a pelvic contracture the lumbosacral
spine compensades for this contracture by going into
lordosis. .

In flexion contracture of hip, there is a. deformity of the hip
and pelvis is tilted. As a. result of which the lumbar spine

compensodred ond causes exaggerated lordosis.
Hip joint  tinee joint  Ankle joint

a—

L

Patient is la'ma down
(Loteral view)

Fexure contracture
ot the hip

i Wdosf o

Lumbay spine trgins to
compensate for the tikk

Orthopaedics ® v4.0 ¢ Marrow 6.0 ¢ 2022
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The aim of the test is 4o remove the lumbar lordosis to
reveal the Flexure contracture of the hip.
Steps :
. Patient lies supine over hard couch and both limbs paraliel

to each other.
a. ¥ an exagseroeced lumbar lordosis is seen, the examiner

can insinuate his hand between the spine and couch.

3. heeping the hand under exaggemted lordotic spine, the
unaffected hip is gradually flexed keeping the knee in
Sexion till lumbar lordosis is obliterated,

4. Once taken out, the hand cannot be insinuated again

S. At the same time, the aftected hip goes for flexion
b. Make sure the opposite ischium hagngt itkeRiIgTE FRSGil.com

couch.

7. Now as the patient o hold the unaftected Slexed knee
ond measure the Jexion of oé‘—-ﬁect_ec\ hip on horizontal
plane.

Thompson test 00:56:18

Squeezing calf produces plantar fexion
of foot when heel cord is intact

Active space

Squeezing calf produces no motion of
foot in injured leg
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Asses the integrity of tendo achilles.

Also Known as Symonds Thompson test.

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

In disruption of the Tendo achilles this does not happen.

Dislocation of hip 01:00:10

Hip is o very stable joint.

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

Supported by a strong ilicfemoral ligaments

Recurrent dislocations are very rare.

Simple or complex dislocaions.

Tfjpes :
l. Pure :
* Anterior.

® pPosterior.

a. Fracture dislocations :
* Posterior.
* Central (¢ through acetabulum).
* Anterior.

Posterior dislocotion of hip :

most common type.

mechanism of injury o¥ten by impact of knee with
dashboard, which drives the femoral head backwards, out
of the &bp@iplitipgdial@gmail.com

Typicol de?ormikg :

Injured limb adducted internally rototed and flexed ot the
hip and knee, with knee resting on opposite thigh.
Dislocated $emoral head lies posterior and superior to
acetobulum.

Femur adducted and internally rotated.

Hip is flexed, Limb shortening present.

eoeds 8AOY
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Seiatic nerve moy be stretched.

AP View : Shows superior position of femoral head and no
apparent fracture of the acetobulum.

Posterior hip dislocotion

mechanism of injury Typical deSormity;
often by Impact with injured limb
dashboard, which adducted,
drives the femoral -nmn“!,m
head backwards, out and Sexed ot the
of the acetabulum hip and knee, with
§ Knee resting on
B\ opposite thigh
Oislocated femoral
head lies posterior AP mdiosmph shows
and superior to superior positiono®
acetabulum. femoral headand no
Femur adducted apparent fracture of
ond 'nta'nal\g the acetabulum
rotated; hip Slexed.
Sciatic nerve may
be stretche

(me) dislocation of Hip — Posterior

. i

X roy :
mght side : Normal.

Lett side : Shentons line is broken.
Heod of the femur is outside the acetabulum.
Thigh is adducted,

No Visibility of the lesser trochanter sugaesting it is
internally rotoded,

Orthopaedics © v4.0 * Marrow 6.0 » 2022
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Anterior dislocotion :
Occurs in deceleration injuries.
Fall from heigh’c.

Attitude : 60c6b3eeaa8dedOede7e5ea7
* Flexion at the hip.
* Abduction.
* external rotation with limb Ieng&hen'mg.

Flexion abduction external rototion '

Xray :

Left side.

Shenton’s line is broken.

Head of the femur is outside the acetabulum.

Lesser trochanter is ¥ul\5 Visible : xternally rotated,
Tip of the greater trochanter is distally migrated - limb
lengthening.

Fracture dislocations 01:08:32

eoeds aAlOY

nn5 aftitude can be present other than the pure dislocation
ottitude.
Post dislocation, it the head of the femur is palpable in the

* Gluteal region : Posterior fracture dislocation

Orthopaedics ¢ v4.0 « Marrow 6.0 ¢ 2022
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* Femoral &riang\e/ Anterior triangle of the thigh :
Anterior dislocation.

* Inside the pelvis : Central $racture dislocation (this

con be polpated by per rectal exoroebgedaasdedOede7e5ea7
XRAY :
Right side
Shenton’s line is
disturbed,
Acetobulum is $ractured
ond head of femur
has moved inside.
This is a central fracture
dislocation.

CON\pb(igjurB
mechanism.
Dislocation moi Attitude Limb Palpochon Disloca~ | Palpation
length tion
Posterior Dash- * Fexion Limb Head Posterior | Head
dislocation. | board — ) short- | palpable || fracture | palpable
iqjurﬂ 5 sl ening in the disloco~ | in
S\ukeal tion the
rotation. resion. g\ukeod
resion.
Anterior Decel- *  Flexion Limb Head Anterior | Head
Dislocation | eration | o apduction | length- | palpable (| fracture | polpable
irgurg, R " enins in disloca- | in
Lall f;:;;:l the tion the
$rom femoral femoral
heishk. *r'\ansle ’cr‘\ansle
region. region.
Central Head
fracture palpable
disloca- on per
tion. rectal
exam-
ination.
manasemen’w

This is an emergency condition.
* Reduction with in b-13 hours.
* Dislocated for > b-1a hrs : Increased risk of avascular
nNecrosis.
* Closed reduction.

Orthopaedics ® v4.0 * Marrow 6.0 « 2022
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* (Closed reduction under anaesthesio.
* Open reduction.

60c6b3eeaa8dedOede7e5ea’
0N Manoeuwres :

Allies.
Bigelow’s.
Stimson

gast Baltimore.

Allis maneuver
eiselow maneuver

F\pp|5 traction to |es, internal
and external rotaion of hip

stowlg increase Ies traction
and flex the hip to 90
desrees

eoeds eApoy

extension ¥ol\owin3 reduction
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Stimson maneuver

Vaseular sign of Naroth :

* Inability o polpate the femoral artery while the
popliteal, dorsalis pedis and posterior tibial ar{'erg will
be palpable.

* This sign is seen in any condition where the head of
the femur is not in place.

* Surgical removal of head,

» De\lelopmenkddlwu&'mdiﬁﬂpmail.com

* Disease process thot destroys the head,

Active space

Complications

most common avascular necrosis (b-1ahrs).
Sciatic nerve injury (posterior dislocatiory.
Femoral nerve injury (anterior dislocatior.
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Blood supply picture 01:16:04

The head of the femur receives its blood Supplg $rom
pro?unda femoris ar’cerg.

The profunda. femoris artery gives rise to two branches :
the medial circumSiex artery and loteral circumfiex artery,
The predominant source of supply is the medial circum$lex
ar’cerg and it runs behind the intertrochanteric region.
when neck of femur fracture occurs the fracture disrupts
the blood supply, whereas intertrochanteric $racture does
not affect the blood supply.
The chances of AVN and non—-union is more with neck of
femur fracture.
And the chances of malunion is more with intertrochanteric
$racture.
The intertrochanteric line is also the anatomical landmark
of the insertion of the capsule of hip joint.
Any fracture proximal to the intertrochanteric line is
: considered to be intracapsular fracture (£g # NOF)

60c6b3ecaas sl 94aleBeey distal o the capsular aftachment is called an

extracopsular $racture (2.9, Intertrochanteric #)

Proximal fractures of the femur.
£ * Neck of femur fracture
% * Inter trochanteric
§ Srocture that runs
between the Sréo&er

and lesser trochanter.

Orthopaedics ® v4.0 * Marrow 6.0 ¢ 2022



n&hough these two sites lie close to each other, ’che5 have
similar presen&a’c'\on but managemen& ond outcome is
dif{erent.

Neck of femur Sracture Shenton’s line in $rocture
(ntracapsuloar) of neck of Semur
“? e ‘ :

Left side :
Shenton’s line disrupted,
Diagnosis * Intracapsular neck of femur frocture.

Fracture NOF - extracopsular

kumaranki

Qigh’( side :
Shenton’s line is broken.
Diagnosis * Intertrochanteric extra. capsular fracture.

Orthopaedics ® v4.0 * Marrow 6.0 ¢ 2022
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Neck of Semur Sracture/ | Intertrochanteric fracture/
\n&mmpwlar bdraaap&dar
nse SO-L0 3eou's 70-80 3ears
Sex Female > male Female > male
Trouma. Trivial fall moderate to severe fall
Pain mild pain moderate to severe pain
Locodion Pain in SQarpo.’s Paiin in 4rochanteric region
’criomale/ femoral .
triangle. 60c6b3eeaa8dedOede7e5ea7
shor’cen'ms shor*ten'\ng < | inch shorteé;i;sg 7 1 inch
De?ormi-tg/ external rotation < 45° | external rotation >4s°
Attitude (capsule limits )
Complication | AVN (45%) > Non-union | Mal-union/ Coxa. Vara/
(20%) Decrease in neck shoft
angle, trendelenburg gait.

external rotation of lower limb

Orthopaedics ¢ v4.0 « Marrow 6.0

* 2022




09 Lower

imb 490
Trauma Leave Feedbag

external rotation of limb is limted in neck of femur fraocture
as it is limited b5 copsule.

whereas in intertrochanteric fracture there will be marked
external rotation ( almost 909

Causes of non-union of neck of femur fracture.

I. Synovial Sluid inhibit healing,

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

3, Decreased Vasctmrikd\j.
60c6b3eeaa8ded0ede7e5ea?

Neck of Femur fracture :

Anatomical classification

Anatomical classificotion :
1. Sub capital (worst prognosis).
a. Trans cervical.
3. Basi cervical (best prognosis).
Significance : More proximal the frocture, even worse
prognosis.

Pouwels classification :
more the angle, more vertical and unstable is the fracture.

Pauwels angle : The angle subtended b5 the fracture line
with the horizontal p\ane.

5 o
* Type: 30

* Type I\: 30-50°
* Type W : >s0°

Active space

Orthopaedics ¢ v4.0 * Marrow 6.0 ¢ 2022



150 Orthopaedics

eoeds eAROY

09

Leave Feedba

Garden’s classification

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

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

Stage W : Complete $racture, incompletely displaced.
Stoge IV : Complete fracture, completely displaced.

Pauwels classification of fracture
neck of femur

Tgpe | T5pe I\ Tife m

Garden classification of fracture
neck of femur

Al three sets of
trabeculoe out of

albstvner*

S’axge Ll
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momagemen’c of neck of femur fracture :

Age of the patient

N

L )

Ase <bS Age 26S 5ears=
Years erlacemn’c
<43 weeks 73 weeks Hemi Total
Vv . & ¢ EN 7‘ 4
CRIF with MR\ PreViou$|5 | Pre\ﬁousig
cannulated normal hip | | aonormal hip '
Sarbalidng * pustin moore | | *68g@B3eeaa 3ded0€-4e7le5ea7
serews. * Thomson arthritis
* @ipolar
N Y
Non-viable Vioble head
I
Fix + vascularisation: | | Fix+ os’reotomg like | | 1§ elderig patient presents
* meyers * me mMurroy with h’ts{org of fall and hip
* pokshi * Pauwells pain with no abnom\alﬂg on
* Fibular vascular x-ra!.jse’ranm\&onue
Sro&t out occult neck of femur
frocture.

* Compromised blood supply :
Reduction of $racture with vascular Sro&’c.

* Osteonecrosis of femoral head : Hemiar'throplaskg.

Tendencg of non-union : OS’ceo'comg.

Young pofient : Fresh froacture closed reduction internal
fixation with cannuloted cancellous serews.

eldeﬂg patient : Hemiar’chroplas’ca

Active space
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HemiarthroPlas’cB

Fixotion with cancellous serews.

Prosthesis used :
* &ipolar : Preferred as it has a articulating sites.
* Austin moore
* Thompson.

6@c6b3eeaa8de
Bipolar Austin moore Thompson

¢ potient has pre-existing hip condition like osteoarthritis;
total hip replacement is preferred.

Here the head of the femur as well as the acetabulum is
replaced,

eoeds eAlOY
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Total Hip erlacemen’c

Vascularisation procedure :
meger’s= Quadratus femoris muscle
Remove bone $rom insertion

of muscle, and muscle + bone

is attached 1o neck.

Bakshi’s : Tensor fascia Lata _
Remove the bone $rom the insertion of
the muscle with the bone and place it on the neck.

I$ the Viability is good and the neck of femur is not uniting
os’ceo’com5 is done

Os’teo’comg.

Pauwels osteo’com5 :
Converts the vertical frox pottern o a horizontal
paﬂem—chanse the orientation of the frax.

mMemurroy os’ceo’com5 :

medialisation os’ceo’cOm5.

Armchair efSect.

Transposing the shaft medially, so that the weight of the |
body is transmitted directly into the shaft bgpas]s(ma’g\;\gki tindia1@gmagl.com
frocture line. 8
(Weight bearing axis bypass the fracture) show in the
‘\mage.

Active s|
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Pouwels os&eo{omﬂ - orientation chanse

Line of
weksht—bearu'\s

Oistal fragment
displaced medially
and abducted

. A 45 year old male with h'\s’corg of fall. X-roy showed
$racture neck of femur, Histor&(}% r@%ﬁ%}éﬁ\%ﬂ.s weeks old.

kumara com

Best management plan will be
o Hemiar’chroplas’rg

b. Total hip replacement

¢. Fixation with cancellous serew

d. mcmurraa’s osteotomy

I¥ an elderly patient comes with history o¥ fall and pain in
the hip. Diagnosis?

Neck of femur frocture.

gven the patient is able to walk : It can be valgus impacted
’c}jpe.

I X-roy is normal : Fracture neck of femur until proven
otherwise with MR,

Management of intertrochanteric fracture :
* Prevent malunion.

Orthopaedics ® v4.0 « Marrow 6.0 ¢ 2022
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* Reduce e?&\cien’dg.
* Neck shaMt ansle must be maintained,
* Fracture can be fixed with proximal $femoral naiil.

An older device used is the dgmmic' hip serew slid‘mg
compression mechanism is used.

Complications of neck of femur extracapsular malunion :
Coxa. Vara. leading to Trendelenburg limp (greater
trochanter has migrated, gluteus medius and minumus is
shortened)

Conservative management :
For old patients, cases where surgery is contraindicated, or
patients with comorbidities, of extreme ages.
* Russel traction
* Derotation boot for inoperable cases : The boot which
apply on the patients limb with o rod.
The rod prevents external rotation ’cherebﬁ , preventing
malunion (not ideaD.

60c6b3eeaa8dedOede7e5ea?
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LOWER LIMB TRAUMA : PART 2

Femur shaft fracture 00:00:08

Frocture shoft of femur in adults :

. NI TTE

Frocture shaft of femur in child :
Triradiote cartilage has not Sused in the
head of the femur.

Displacement of $ractured ends in femoral
shoft frocture :
In proximal fragment :

Flexion.

Abduction.

external rotation.

Flexors

Abductors (lio-psoas)

Proximal ¥m5men¢——

Abduction and ¢ ;
external rotaion

Orthopaedics ® v4.0 « Marrow 6.0 « 2022
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winquist § hansen classification :
me complication : stifiness of knee joint.
Deloged/ NON union.

60c6b3eeaa8ded0ede7/e5ea7’
Shoek : 1-1.S L of blood loss. :

He5 words in other clinical scenario :
Massage his’corﬁ ] m5oc5’ds ossificans.
Pain on passive stretching i!ol\ow'\ng a fracture : Compartment

53ndrom.

Femur fracture/difSiculty in breathing : o

Fat embolism 35ndrome. T( [ diameter
Zsem

Thomas splint :

Long bone fractures in lower limb
par’dcular\g femur frocture con be
'cemporaru}j stabilized b5 Thomas sPI‘\n'cfgq

s l0aem

Other splin’c :
&ohler and braun sPl‘m’c.

WV

mManagement of sha$t of femur fracture :
< bm : Paviik Hamess.
M - S yrs : Hip spica. cast (ot in children <a yrs/<1a Kop.
Hip spica. is hip immobilization with spine.
S — 10 yrs : Flexible nails (plates i# unstable),
ender’s naild, titanium elastic nail system (Tens).
710 yrs : Closed reduction and internal fixation with
in&ramednd\arg interlocking nails.

Active space
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Gallow’s traction :

For children <ayrs § < 1akgs.
Both the lower limbs are
hangins.

For Jcempomrg stabilisation.

elastic/Slexible nails :
Titanium elastic Nail system (Teno).

\n’cramedlmarg interlocking nail femur : |

60c6b3eeaa8dedOede7e5ea7
runtshner nail :
I¥s an old naiil.
IPs straight nail and femur is a curved bone.
By putting o shrough’c nail in o curved borm we get
three~point fixation.
It is used for isthimus fractures of the femur.

2 Not used in semental/comminuted Sracture.
g The cross section of the nail is clover leaf like in
: shape.
gye of the nail or the slot of the naill is faced
anterolaterall Y
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Fot embolism syndrome Atter 48 hours after the fracture.
Not seen in children.
Clinical scenario : Long bone fracture in an adult. a4 to 48
hours later.
Presents with the classical triad of fot embolism syndrome :
Respiratory 55mp'coms : Dyspnea. or kach5pnea,
Neurological symptoms : Confusion or disorientotion.
Petechial rash : In axilla, neck, periumblical area, conjunctiva
of lower lid, front and beck of chest, shoulder.
Differential diagnosis : ARDS/Acute respiratory distress
33ndrome.

qurd’s eriteria
qurd’s major criteria. (4) :
Axillary or subconjunctival petechio.
PaO,_ below 6O mm Hg,
CNS depression.
Pulmonary oedemao.
Gurd’s minor eriteria (8 :
Tachﬂcardia.
Fever.
Anemio.
T?rombocg’copenia.
Fot globules in sputum.
Fat globules in urine (Gurd Tesb : Lipuria. : garliest.
‘mreas.‘f‘%%%ngeeaanedOedekSea?
Retinal emboli.
I major + 4 minor = fat embolism.
Prevention : Immobilise § ix the fracture early,
Treatment : Supportive O, + IPPV/Intermittent
positive-pressure ventilation.

Damage control orthopaedics in patient presenting with fat
embolism 53ndrom :

* external fixation.

* Stabilisation in ICW

* Defnitive care (oter after stabilisatior).

Active space
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Patellar fracture 00:11:08

X-ray for knee joint loteral view :

Transverse fracture of
patello. with proximal
fragment displacing 7
proximally § distal

?mgmenk staying,

Quadriceps muscle tendon
attaches to the patella
proximod\g.

Hence in case of potellar
frocture, proximal fragment is pulled awoy,
These distractive forces acting

on the patella, prevents it’s healing,

: , Ei: —2>Tibia

= =< 5]

Potellar $rocture diagnosis :
X-roy knee joint :

AP View, lateral view

And skyline view. Q;j?;‘;‘ ::‘;,%’;fﬁ;
Treatment of
patellar fractures :
Convert the
distractive forces
into compressive
forces

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

Quadriceps muse

Femur

Transverse
Patellar fract

Tibia
Fibula

eoeds eApOy

Orthopaedics ® v4.0 « Marrow 6.0« 2022



10 LowerLimb %
Trauma Leave Feedbaq

Tension Band wir'ms

Tension band wiring : Also used in olecranon fracture.
Sometimes, patellar fracture i undisplaced with no extension
lag, can be managed conservatively by : Cylinder cast/tube
cost. kumarankitindial@gmail.com

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

Bumper fracture 00:14:00

when a. pedestrioan gets hit on the medial side o the leg b5
the bumper of a.car in an accident.

Active space

Fracture of lateral condgle of tibia :
Force : Axial Ioadins ond Vodgus force
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Intro. articular : # of necessi’cg.
Rx : Open reduction + internal fixotion.

with p\o&es.

VOJSLG
force

ial@gmail.com

Tibia shaft fracture 00:15:08

Conservative momagmen’c : Potella tendon bear'mg cost.

Definitive treatment :

Closed reduction Intermal fixation
with '\n{mmedul\ag in{erlocKinS
nail.

oords eAnOY
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Runner's fracture 00:15:08

Stress fracture of the fbula :

Ankle ano&omg :
X- ray views :
AP Vview : mortis view :

Tibio

— Fibula.

medial malleolus aa8dedOede7e5ea7

5 Lateral malleolus

Tallus

Loteral view :

5 Tibia
S Fibula
Posterior malleolus

Tolus

Colcaneus

Active space
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gimalleolar $racture/ pott’s frocture :
medial + Lateral malleolar fracture.

Trimallolar $racture/Cotton’s Sracture : medial + Lateral +
Posterior malleolar fracture.

aoeds eAOY
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Anterior Inferior tibio
fbular ligament :

it attoches to bong
ridges

On Rbula. : Lefort Anterior-interior
wags{'o&ﬁe Tibiofibular ligament
tubercle.

On tibia. : Tillawx choput

tubercle.

upon forces acting on ankle,

Anterior inferior tibio Rbular

ligament gets tom in iY's substance.

Get avulsed from

Tibial tubercle : Tillaux chaput fracture.
Fibular tubercle : Lefort Wagstatte fracture.

Tibia

Ankle Sprain 00:15:08

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

stretching of laterol ligaments.

most common ligament injured in body * Anterior talofbular .

|isamerﬂ. .

Qare‘5 eversion of oot can couse stretch'\ng of meksparankitindial@gmail.com

|'|3amen’c$.

Ottawa. ankle rules :

An ankle X-roy series is only required it there is any pain in

the malleolar 2one and

gone tendemess ot the lateral malleolus or medial malleolus.
Or

An inability to bear weight both immediately and in the

emergency department for four steps.

Active space
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Pilon/Plafond/Ceiling fracture 00:21:38

Cei\\ns of ankle joint is ot the distal end of the tibio.
Fracture is coused due to axiol |oadin3/ a. fall from height.
The talus forces into the distal end of tibio cousing frocture.

60c6b3eeaa8dedOe! ' ea7 g ‘ | '}

Caolcaneum $ractures :

Usually occurs due to fall from
he'\ght

most commonly fractured
tarsal bone : Calconeum.

Most commonly dislocoted
tarsal bone : Talus.

In calcaneum $roctures :

Bohler’s angle is reduced,

Gissane’s angle is increased,

Tangent from the "§
posterior facet
Bohler's
angle

eoeds eAnoy
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Lover’s fracture : Bilateral calcaneum $racture with vertebral
compression. frocture.

Coused due to fall from hegh’c and land on feet.

Jumper’s fracture : Sacral U or H Shaped fractures seen in
Suicidejumpers.

\

QIO //' \é
K = [
\V 2 K

U shaped frocture H shoped $racture

Talus fracture 00:23:33

Blood supply of talus :

Dorsal-‘smg3eeaa8ded0e4e7e5ea7

Sinus tarsi ar{'eqj : §oes re'cmsmde.

Hence fracture neck of the talus results in avascular necrosis
of the bodg o the talus.

Orthopaedics * v4.0 » Marrow 6.0 » 2022
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Dorsalis pedis

mr’(erﬁ
eodlj of talus in
ovascular necrosis
Fracture neck
Sinus tarsi
ar{enj talus

Aviator fracture : Fracture of the neck of the talus,
Aviaors/pilots who use parachute for emergency escape
land with o significant force resulting in fracture of the neck
of the talus.

most common complication : Subtalar arthritis/avascular
necrosis of body of talus (MR for diagnosis).

Hawkin’s sign on X-ray :
Subchondral lucency
suggests viobility of talus.
60c6b3bebaddetioppyédetize bone
is good a live bone looks
lucent on X=roy.
Dead bone is a. dense bone/
white on X-roy,

g Because there is no blood,
g hgperemia, turnover or
resorption of the bone.

Orthopaedics * v4.0 « Marrow 6.0 * 2022
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Hawkin's sian was useful previousiy when MRI was not
9 4

ovailoble. On repeated X-rays, Viability of talus was detected
by looking for subchondral lucency /Howkin's sign.

Howkin'’s classification of talar neck fractures :
Type I Und'\SPlaced,
Tﬂpe Il : Subtalar dislocation.

RS hiEHG B AR opotalar distocakion
Type IV Subtalay, fibiotolar, and talonavieular dislocation.

A

Tgpe I\

Type : Type V
Subtalar § tibiotalar Subtalar, tibiotalar
dislocotion 1 tavonavicular dislocation

Chopart’s fracture : Intertarsol fracture between talus and
navicular, calcaneum and cuboid,

lisfranc’s fracture : Tarsometatarsal fracture between tarsal
and metotarsal bones.

Active space
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chopar‘c’s fracture : Fracture of intertarsal joint,

Lisfranc fracture :

Increased gap between I* and 3™
metatarsal.

Fleck sign

Injury to lisfranc ligament :

Holds I* and a™ metatarsal bones together.

Robert Jones fracture :

Fracture ot the metaphyseal—diaphyseal junction of the
S* metatarsal ot the level of the 4"—s™ intermetatarsal
articulation.

Articulation of 44h and Sth metotarsals

20ne 3 (Stress fracture)

J  2ome a(True jones fracture)
2one | (Pseudo jones $racture)

20ne 4 : Decreased blood supply, it is in watershed z2one.
Fracture in this area usual\5 results in non-union.
Peroneus brevis tendon attaches to the base of ™
metatarsal causing avulsion frocture.

Orthopaedics ® v4.0 * Marrow 6.0-¢ 2022
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Q. The most serious complication of a. pelvis fracture is ?
A. Neurogenic shock.

B. ngovo\emic shock.

C. Rupture of urinary bladder.

D. Malunion.

Answer : &. Hypovolemic shock.

Pelvic fracture results in loss of IS to 3L of blood (4 4o 8
units). "

Q. Jumpers fracture § open book injuries are seen in ?
A. Forearm '

®. Pelvis

C. Femur

D. Humerus

Answer : B. Pelvis.

Sagcral U or H Shaped fractures seen in suicide jumpers.

Q. Al of the ?—ol\ow’ms areas are commonly involved sites in
pelvic fracture except ? '

A. Pubic rami ©60c6bl3eeaa8dedOede7eSea?

®. Alae of ileum

C. Acetabula

D. Ischial tuberosities

Answer : D. Ischial tuberosities : Occurs rare|5.

Q main blood supply to the head of femur comes $rom ?
A. Loteral circumflex $emoral artery

&. medial circumtlex $emoral artery

C. Artery of ligamentum teres

. Popliteal ar’cerg

Answer : B. Medial circumtlex femoral artery

Q True about Pauwels angle is all except ?

A. eetween fracture line of $emoral neck and horizontal
plane

8. Increased angle :
indicotes more chances of \3
displocement

C. §rade | is 30°

D. Increase in angle

Orthopaedics * v4.0 « Marrow 6.0 » 2022
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indicates impa;:’cion ond Sood prosnosis

Answer : D. Increase in angle indicates impa.ction ond 3ood
prosnos'\s.
more the angle, more Vertical § unstable is the frocture.

Q. which of the Following deseribes grade a fracture neck
femur ?

A. Incomplete fracture, medial trabeculae intact

. Complete fracture with undisplaced neck

C. Complete fracture with ischemic head

D. Moderate displacement of neck, vascularity damaged
Answer : B, Complete fracture with undisplaced neck.

Q. Frocture neck of $emur causes which of the following ?
A. Flexion at hip and lokefmdrtiatiadial@gmail.com

®. Flexion ot hip abduction

C Shor&en‘mg and loteral rototion

D. Shortening and Sexion

Answer : C. Shortening and lateral rotation

QALOYr old man fell in bathroom and was unable to stand.
mh5m515 noted on righk buttock region with external
rotoion of the lower limb § foot touching the bed. what is the
most probable diagnosis ?

A. xtra capsular fracture neck of femur

®. Anterior dislocodion of hip

C. Intracapsular fracture neck of femur

D. Posterior dislocation of hip

Answer : A, extra capsular fracture neck of femur.

ooeds Aoy

Q. An old lady had a history of fall in bathroom and couldn’t
move. Her |e3 was in extermnal rotation. There was tendemess
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in scarpos triangle and limb movement could not be done due
to pain. No hip fracture was noted on X-roy, What is the next
step in her management ?
A. mMRI of hip
®. Repeat x-ray hip ofter lweek
C. Hip Joint aspiration
D. Give analgesic and ask her to review after | week
Answer : A, MRI of hip.

Q. Al of the %l\owing can occur as complications of fracture
of neck of femur except ?

A shor’cen'ma

®. Non-union

C. mMal-union

D. Avascular necrosis

Answer : C. Mal-union.

Q. Treatment of choice for a | week old fracture neck Femur
ok 6S Yysageis ? i

A. Hemi-replacement ar’chroplas’cg

®. Closed reduction and internal fixation by cannulated
cancellous serews ‘

C. Closed reduction and internal fixation by Austin more pins

D. Total h.‘P reP‘o‘c'emeéﬁcﬁb3eea38ded0e4e7e5ea7
Answer : A Hemi—-replacemen’t ar’chrop\aslg.

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

®. Prosthetic replacement of femoral head

C. Reduction of fracture and multiple serew fixation

D. Upper femoral displacement osteotomy

Answer : D. Upper femoral displacement osteotomy

Q. A 6S year old lady presents with o | week old frocture
neck femur, she is a known case of Bilateral osteoarthritis of
hip. What is the best treatment option for her ?

A. Hemi-replacement ar’chroplaskg

®. Closed reduction and internal fixation by cannulated
cancellous serews

Active space
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C. Closed reduction and internal fixation b5 Austin more pins
. Total h'\p replacemen&
Answer : D, Total hip replacemen’c.

Q. Me murraﬂ’s osteotomy is done for ?

A. Malunited intertrochanteric fracture of femur

®. Nonunion transcervical neck fracture of femur

C. Nonunion loteral condyle fracture of humerus

D. Malunited supracondylar frocture of humerus

Answer : B, Nonunion transcervical neck fracture of femur.

Malunited supracondylar frocture :
Malunion : Gunstock de#onni&g.
modified french os’ceo’comg is done.

Q. Al are true resardins dislocotion of hip except

A. Posterior dislocation of hip (PDH) is commonest.

®. In PDH the limb is in flexion, adduction and medial
(internol) rotodion.

C. Sciatic palsy and vascular sign of Narath are noticed in
PDH.

D. PDH is oommonl5 managed b5 open reduction under GA

Answer : D. PDH is commonly mamsed bﬂ open reduction

under A

Q. Trendelenburg test or sion is positive due to injury of ?

A. Superior Siu’ceal nerve

&. Inferior gluteal nerve

C. Obturator nerve

D. Tibial nerve

Answer : A. Superior gluteal nerve. It supplies gluteus medius
minimus which is the principal abductor of thigh.

Q. A 30yr old man met with a. road trafsic accident and

6 6u8ER e $8600c] SasEh Fracture. Two doys loter he becomes
mildly confused, develops fever, restlessness, tachypnoea. §
petechial rash. His chest x-ray shows widespread snow storm
mottling throughout the lung. The most likely diagnosis is?
A, Chest contusion with haemothorax
B. Sepsis androme

Orthopaedics ® v4.0 « Marrow 6.0« 2022



C. Pulmonm}j thromboembolism
D. Fat embolism
Answer : D, Fox embolism.

Q. The classical example of muscular viclence is ?
A. Fracture of fbula

. Fracture of patella

C. Fracture of clavicle

D. Al of these

Answer : B. Fracture of patello.

Treatment : Tension band wiring,

Q. Transverse fracture of the potella. with displacement of
fragments is best treated by ?

A. Closed reduction with cylinder cast

©. Open f&sabBerralitedBedayeiion of fragments

C. Closed reduction § internal fixation with Kirschner wire

D.  Open reduction § internal fixation with Kirschner wire by
tension band technique '

Answer : D. Open reduction § internal fixation with Kirschner
wire by tension band technigue.

Q. What is the usual Mechanism of injury of loteral condyle of
proximal tibio. ?

A. Strain of valgus knee

8. Strain of varus knee

C. Strain of volgus knee with axial loading

D. Rototional injury,

Answer : C. Strain of valgus Knee with axial loading

medial collateral ligament is form due to valgus force.

Q. The most commonly affected component of the lateral
colloteral ligament complex in an ankle sprain is ?

A. middle component

. Anterior component

C. Posterior component

O. Deeper componen’c
Answer : B, Anterior componen’c.

Orthopaedics ® v4.0 * Marrow 6.0 ¢ 2022
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Q. True about eponymous fractures are all except ?
A mon’ceggia fracture is fracture of the proximal third of
ulna. with radial head dislocation

kumarankitindial@gmaileofaoleazi fracture is fracture of the distal third of the

aoeds eApOY

radius with dislocation of the distal radio uinar joint

C. Colles fracture is fracture ok cortico-cancellous junction of
the distal end of radius with dorsal tilt

D. Potts fracture trimalleclar ankle fracture.

. Bennets fracture is oblique intra articular fracture of the
base of the Ist metacarpal.

Answer : D. Potts fracture trimalleolor ankle ¥mcture

Q. Which of the following is a false stotement ?
A. Cotton’s fracture is trimalleclar

8. Pott's fracture involve both malleoli

C. Lisfranc’s is tarsometatarsal dislocation

D. Je¥erson’s is Ca fracture.

Answer : D. Jeferson’s is Ca fracture.

Q. Pilon frocture is ¢

A. &imalleolar

8. trimalleclar

C. Distal femur intraarticular

D. Distal tibia intra. articular

Answer : D. Distal tibia. intra. articular

Q. The attitude of the limb in Posterior

dislocadion of the hip joint is ?

A. Abduction, Flexion and extermal rotation

8. Abduction, extension and Interal rotation

C. Adduction, extension and Internal rotation

D. Adduetion, Flexion and Intermal rotation

Answer : D. Adduction, Flexion and Intemal rotation.

Q. In the %sure given below, the abnormality can be explained
by weakness of

A. Side & gluteus medius

. Side a gluteus maximus

C. Side | Shteus medius

D. Side | gluteus maximus

Orthopaedics ® v4.0  Marrow 6.0 ¢ 2022
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Answer : C. Side | glu’ceus medius.

Side 3 or sound side is sinking. Hence side | is
the positive pathological side with weakness
of gluteus medius. Patient lurches towards
side .

Q. What is the likely diagnosis of the injury
%o the le# lower limb ¢

A. Posterior dislocation of hip
®. Anterior dislocation of hip
C. Fracture shaft of femur
D. Fracture neck of femur
Answer :

A. Posterior dislocation of hip.
Attitude of leg : Flexion, adduction and internal rotadion.

Q. A patient was brOush’c to the hospital with complaints
of pain around the left hip joint following o road trofsic
accident. On examination, the afSected limb was Slexed,
adducted and medially rotated with obvious shortening, what
is the most likely diagnosis ?
A. Anterior dislocation of hip
8. Posterior dislocation

60Te DI e A AP
D. Intertrochanteric fracture
Answer : B, Posterior dislocation.

QA IS—Heour—old boy was brought to the er %l\owing o motor
vehicle collision complaining of pain over the hip. The X-roy is
given below. Whot is the next step of management?

A. Closed reduction and
assessment of hip stobility

®. CT and 2D reconstruction

C H‘gh uueish’c skeletal traction

D. Open reduction and Posterior
pillar of acetobulum reconstruction.
Answer : A. Closed reduction and
assessment of hip stobility,
Shenton’s line is broken near in left side, showing adduction
and internal rotation. Hence it is posterior dislocodion of hip.

Active space
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Q. Which of the position of hip is being tested in the picture
given below ?
A. Internal rotation
8. external rotation |
C. Abduction
D. Fexion
Answer : B, extermal rototion
examiner after flexing the Knee is turning
the leg in meaning he’s testing for external
rotadion.

kumarankitindial@gmail.com
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SPORTS INJURIES

Sports injuries are uSual\g |ow—-ve|oci{5 injuries.
Can be strain (tendor or sprain (igament).
mMC injured tendon in the bod5 ™
Supraspinatous >> Tendo achilles.
mMC injury —> Ankle sprain.
mC injured ligament —> Anterior talofbular ligament.

Knee 00:01:26

Ligaments around Knee joint :
~* medial collateral ligament /4ibial collateral ligament
(s{'ar&ins $rom medial condyle i
of femur § attaching to
medial condyle of tibio).

mMCL is adherent to medial

meniscus (more prone 4o
\Q)w}j)
* Loteraol colloteral
lismnV Rbular - sl

collateral ligament -
(starting from loteral 3
epicondyfe of femur §  (Gistered
ottaching to head of "
fbulo). Fibula

L meniscus .
gaa8dedOede7e5ea7,

Loferal meniscus is free.
Tendon of popliteus
passes between loteral
colloteral ligament and
loteral meniscus.

Active space
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Both the menisci are ottached to  superior aspec; of right tibia.
tibia b3 coronary Iisamer*. ot 1z

of laderal mereus

* ACL ottaches to the lateral m L
condyle. - ,,
Attaches o anterior tibial s PCL
spine. d

* PCL ottaches to the medial condale.
Attaches just behind articular surface of tibio.
Cruciote |isamen’cs cross each other.

Colloderal are extracapsular structures.
menisci are intracapsular § in’(msgnov‘nl structures.
Cruciotes are in’«ax:apsular but extra sgnos/uod.

Collaterals 00:08:42

S MCL~> mC ligamen’c injured
around Knee.
* LCL:

FunBbobb3eeaa8dedOede7e5ea7
* Coronal plane stabiliser.
* Prevent leg $rom going into
varus and valgus de?onnvcg. o
. Resists varus F valgus Sorce.
3. Resist adduetion and abduction
force.

Menisci 00:11:22

Type | col\agen.

Functions :

* Rotational plane stabiliser.

* Shock absorbers.

* Semi lunar structures keeping the knee stable to
accomadote femur on tibia.

Injured on rotational force of the knee.

ooeds eA)OY
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Cruciate 00:12:57
Functions @ SQSHOJ pkme stabiliser.
ACL X
Prevent anterior translation of tibio. “"
Prevent hyperextension of knee. '
PCL :
Prevent posterior translation of tibia.
Prevent hﬁper%exion of knee.
&roup Function Structure Injury force
fgl\o&erod ku aranﬂn?l ndla1@gma| i é:om N \(;o.lsus ‘v‘orcei
V““*S/ Volgus plone. | Lateral collateral | Varus Force
ligament (Adduetion)

meniscus Rotational stabiliser. | medial meniscus | Rotadional
Shock absorbers. | | ateral meniscus | Toree/twisting

force
Cruciate sasi’ctal plane Anterior cruciate | Anterior
ligaments | stabiliser. ligament translation/
Anterior/ posterior hyperexten-
plane. sion of knee
Posterior cruciote | Posterior

I'\samenk

mMechanism of injury : LeL

varus/velgus : Coronal plane force.
Twisting : Rotadional force.
Flexion/extension : Sagjttal plane
force. -l 1WA ]|

Orthopaedics ¢ v4.0 « Marrow 6.0 ¢ 2022

11 Sports Injuries Q
Leave Feedbad

Active space



182 Orthopaedics 11
menisci :
Cushions of knee joint. e
medial meniscus : More commonly injured. lf o
MOl ¢ Rotational/torsion/twisting of knee, |\ i
when knee is flexed. o
Clinical features :
. Delaged efSusion of knee :
IS 10 30 mi of Sluid : ulge test.
° Poed'\ological locking of knee or
decreose of range of movements
®Rom).
* Vertical tear progress into buckle mr;{ Bucket handle
handle tear (MC).
Cruciote ligaments : codar oo osor o e
6006b3egga8ded0e4e7e5e47 PcL
Thicker § longer
Prevents anterior {ranslation of Prevents posterior translotion ot
tibia. tibia. (dashboard inur}E
Prevents h}jperex’cension of knee | Prevents h5per%e><uon of knee
Fracture of tibial emminence in
in’cercondglar $rocture of tibia
Ditieulty going downstairs Diffieulty going upstairs
mid substance tear Avulsion $rom bone @enn‘)
™ol PCL
g
§ Direct blow to anterior tibia

oo BY

Fall onto Sexed knee usth Feet in plantar Sexion
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Face § head
‘n_iurg
Cervical spine
m}ug
s&eerhg wheel

impact
Pelvic fracture

eraced leg Srocture

Clinical stress test :
collaterals :

valgus (MCL)/abduction

§ varus (Ler)/adduction
stress test ot 20° of Slexion.

d0e4e7eéea7

valsus/ vorus stress test

menisci :

me murray's test : Pain/click on

performing the test.

Apley's grinding test : Patient is prone
with knee flexed to 90 degrees
1 Smund on lower meniscus
eliciﬁng 55mptoms

Thessodb test : Patient is made to stand
on the injured knee slisth
flexed § twist it o provoke the
sBmpkoms.

medial rotation of Knee
(Click heard in meniscal injury)

Active space

ﬂpteﬂ’s Sr'\ndins test
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gge’s test : Joint line tenderness
Best test.

Press the finger along the joint line
elliciting o paintul response $rom the

podtient.

Cruciotes :

ACL :

I.  Anterior drawer test:
Flex the knee at 90
degrees, slide S-b
mm anterior Shde.

Hamskrins spasm : False neaa’dve.

a. Lachmann’s test : Flex to a0
degrees.

No hamstring spasm —> most sensitive/

best test.

3. Pivot test (specific).

4, Lellis test. ’

PCL ¢

. Posterior drawer test (PCL) : Flex the

knee ok 90 degrees, slide  S-b mm
posterior.

Colloterals

eoeds eAlOY
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a. Godfrey’s sag test : Both the hips § knees (bilaterally)
will be flexed to 90 degrees , it PCL is torn, tibia will sag

poskerior\g. e
3. Reverse pivot shift test. , >
ol
bd
menisci appearance
nmel

Investigation of choice for all ligament

injuries : MR,

* Collaterals : edema. over ligament wsgesﬁv’e of tear.
No ar’chroscopg, as colloterals are extracapsualr
structures.

* ﬂkachi=ng3R%alVKﬂ».

§old standard is ar’chroscopg.

* Cruciates : Sagittal view.

&old standard is arthroscopy for intracapsular

structures.
rnenEcalbbodsuppEi
Red-red 2o0ne
Red-white 20ne
white-white 2or
60c6b3eeaa8dedOede7e5ea7
8lood supply to menisci
Genicular

Active space

W cruciate injury - reconstruction
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Treatment 00:33:37

Colloterals :
Conservative brace (90%).
Surgery only for 10% coses.
menisai :
Red 2one/periferal part receives supply from genicular
vessels (vascular 2one) > 1§ injured —> Heals.

6006 b3ee SRR NSRS aphy,

eords eAlOY

white 2one/centrol part receives nudrition $rom synovial Suid
(avoscular zone) = 1§ injured —> Doesn't heal.
erajr : meniscec’comfj.

Cruciotes : Need Reconstruction.

arofts :

L. Hamstrings : Semitendinosus, arocillis.
a. Potellar tendon.

Arthroscope/portals 00:39:45

Knee :

Portals —>

I.  Antero-medial for instrumentadtion.
3. Antero-lateral for arthroscope.

nr'chroscope is the standard :
4 mm/ 30°scope.

Orthopaedics ¢ v4.0 ¢ Marrow 6.0 ¢ 2022



ACL has a bundles :

. Antero medial (Am)
bundle : Stronger.
Provides relative
stability in Slexion.

a. Postero lateral (PL)
bundle : Weaker.
more likely to be injured.

Provides relotive s’cabil'rkg in extension.

umppg'«md

L

Antero-lateral ro{o&org insfo.bi\i&g
= Ingjury to ACL + Anteroloteral
ligaments of knee —> Pivot shift
test.
Postero-lateral ro’ca&or5 \r\s’cab'\l'\’cg
FInjury to PCL + Posteroloteral
ligaments ( complex) of knee —>
Dial test.

Torn (tiial) meL

Tw‘\shng injury t0 Knee mechanism :
* Fixed leg on the Sround.

* Fexed knee.

* Internal rotation of femur. mesteg mory Ty
* Tibia-volgus/abduction.

unhoppy triad/0 Donoghue triad/
terrible triad/Painful triad due to
’tw'\s’dng i'lj“rfj :
* medial meniscus (MC injured
menised.
kuntarBRkRTNAEEaiedgament (MC injured cruciate ligament).
* medial collateral ligament (MC injured ligament.

Seqond fracture :
Capsular avulsion in proximal loteral aspect of tibia (ACL).

Active space

Insall-Salvati index :
This can be measured on a lateral knee X-roy, the knee is
30 desrees flexed.
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A Patellar tendon length (TL): \ncall-salvati index o8 knee
Length $rom the lower pole of the e
patella to its insertion on the tibio.
& : Patellar length (PL) : Greatest
pole - to - pole Iengkh.

Insall - Salvati rotio = A/& (or TL/
PL).

The Insal\-Salvadi rokio (TL/PL) is
normal between 08 - 1.3.

Potella baja. > < 08 (perhaps < 0.74) .
Patella. alta. = > 14 (perhaps > 1S) : Recurrent patellar
dislocodion.

& = Boja > &elow.

A = Ao —> Above.

Clinical scenarios :

Q. Positive pivot shift test in knee is becouse of injury to
A. Posterior cruciote hsamen’c

&. Anterior Cruciote ligament. (most sPeci%c)

C. medial collateral |i3amen’c.

D. Posterior elbow ligamenrt
Lachman's test : most sensitive $or ACL.

Q. What would be the most reliable § safest test for an
acutely injured ACL in o knee of o 7 year old athlete?
A. Anterior drawer test.

8. Posterior drawer test.

C. Lachman test.

D. Steinmann test.

Q. Posterior cruciote ligament : True statement is

A. Attached to the lateral femoral condyle.

8. Intra. sgnowal.

C. Prevegphs panring Aidgnation et tivia.

D. Relaxed in full flexion § inserted on medial side of medial
femoral condyle.

explanation :

PCL is attached to the medial femoral condyle.

Intracapsular, ex’cm—anov'\al.

Orthopaedics * v4.0 « Marrow 6.0« 2022
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Tout in Sull Slexion § inserted on lateral side of medial $emoral
condyle.

Q. A a4 years old college student while playing hockey injured
his right knee. This patient presents ofter 3 months with

instability of knee joint in full extension without instability ot

90 degyree of Slexion. The structure %WWW

A. Posterolateral part of anterior cruciate ligament.

&. Anteromedial part of anterior cruciate ligament.

C. Posterior cruciote \isamenk.

D. Anterior hom of medial meniscus.

explanadion : Anterior drawer test is negative but lachmann’s
test is positive.

Q. A twisting injury of knee in flexed position would result in
injury to all except ?

A. meniscal tear.

&. Capsular tear.

C. Anterior cruciote lisamen’c.

D. Fibular collateral |'|3amen’c.

Q. Injury from loteral side of knee causes domage
A. MCL.
8. LCL.
C. ACL.
. PCL.

explanaf\on : Lateral blow = Vodsus.

Q. Structural integrity o colloteral ligaments are tested by :
A. varus/ valgus stress test in full Slexion.

8. Varus/ valgus stress test in full extension.

C. Varus/ valgus stress test in 30 degree of Slexion.

D. Varus/ valgus stress test in 90 degree of flexion.

Q. A patient met with road traffic accident with subsequent
injury to the left knee. Dial test was positive. What could be
the cause

A. medial collateral ligament njury.

8. medial Mmeniscal injury,

C. Loteral meniscus tear.

Active space
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D. Posteroloteral comer irljur3.

Q. which of the following statements about menisci is not

frue !

A. Loteral meniscus covers more tibial articular surface than
medial.

B. Medial meniseus is more oonmon\g injured than loteral.

C. menisci are predominantly made up of Type | collagen.

D. Mmedial meniscus i more mobile than lateral.

Q. mcmurrag’s test is positive in injury ot :

A. Anterior cruciate ligament.

B. Posterior cruciate ligamen’c.

C. medical BEBbGesdafdagdOede7e5ea’

. Popliteal bursitis.

explanadion : Joint line tendemess —> Best test for medial

meniscal ir)jur}j.

Q. Which is the investigation of choice for o sport injury of the

knee? '

A uRmsonogmphg.

8. Plain mcliosro.phg.

C. Ar&wographﬁ.

O. F\rihroscopﬂ.

Q. True regarding ligamentous injury of ankle is all except ?

A. AnKle joint is the commonest site for ligamentous injury.

®. Inversion of plantar Slexed foot is the commonest mode.

C. Anterior tolofibular ligament is most commonly involved in

ankle sprain.

D. Posterior talofibular ligament is most commonly involved in

ankle sprain.

Q. All are true about PCL except?

A. It is extra 55nov\al.

8. Primary rotational stabilizer o} knee.

C. Originate from anterolateral aspect of medial condyle of
femur in intercondylar region.

©. Primary restraint o posterior movement ot tibio.
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Q. Insall—Salvati index is used for
A. Olecranon.

8. Potello.

C. Talus.

D. Seaphoid.

Q. In o case of o meniscal tear posted for repair, which of the
following zones of meniscus shows best healing potential ?

A Gfe\lj 0ne.

8. White 2one.

C. Red 20ne.

D. white + Red 20ne. ;
60c6b3eeaa8dedOede7e5ea7

Active space
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REGIONAL CONDITIONS

Cumulative injuries disorder 00:00:38

Repetitiyg pite iapdad SYer B manifests as major
condition.
For pain.
None of the conditions are same but always present with
pain.
Pain exaagerad'ed in one particular activity,
exomple
In Tennis elbow, extension of elbow leads to pain over
loteral epicondgle.
In &olfer’s elbow, flexion of elbow leads to pain over
medial epicondﬂle.
Treatment is similar § includes :
Rest, immmobilization, NSAIDS, phﬂs‘soﬂ'\empg, steroid injection
or SurSicod intervention.

Frozen shoulder 00:02:26

ArA Adhesive capsulitis.

Usually seen in diabetic with poor glycemic controls.
Capsulitis occurs = unknown cause but could be due to poor
3I5cemic controls.

No bone involvement.

\nﬂ\ammod:on:j process causes fbroblastic proliferation of joint

capsule.
Y
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 stifness) : Active g Passive.

Restriction of movement present due to adhesion.
uSual\B, selt limiting,
20 % s biloteral.
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Associated Conditions

* om (Type | § &.

» Thgroid disorders: Hﬂpo’chgroidism or nger’chBroidism

. Hﬁper\ipidemia.

* Cardioc problems.

* Hemiplegia( prolonged immobilizatiory.

* Following Trauma. or surgery to the shoulder.

* \diopothic.

S{'ages :
* Pain (Freezing stage) :
Increase in pain M‘gh*c Pain.
* stifness (Frozen stage)
Restriction of movement occurs.
Pain decreases, but stifiness increases.
* Resolution (thawing stage) :
movement regained (disease selt limiting).
Pain § stittness decreases. .
60c6b3eecaa8ded0ede7e5ea7

Diagnosis
modnB clinical.
Suspect in diabetic.
No h/o trauma.
Restrictiction of movements :
&lobal = Al movements.
garliest movement restricted is rotation :
external > Internal.
Active § passive movement affected.
Uniloderal but later biloteral involvement.

Active space

X-rays : Normal (No bone involvemend).
us& § MR\ : Detects capsulitis.
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Management : Self resolving in few weeks to months.
Supportive : NSAIDS (For pain),
kufBHHRRIRIARY g F9. Sopintaining movement.
Steroid injections
Non-diabetics §
Diabetics with good glycemic control.
use with caution in diabetics as it might agsrowo&e the
slgcemic level.
Specific treatments i¥ non- responsive.
manipulation under anesthesio. (Adhes'\olgsis). _

Arthroscopic capsular release
Copsule is Rlled with fluid leading to lysis of adhesion
(hydrotherapy).
Open capsular release.
Rotator cuff injuries 00:10:09
it includes : .
Rotator cufs tear.
\mpingemen& sgndrome.
major Nerve Suppl3 Actions
muscles (in shoulder)
Supraspinodus | Suprascapular Initiators of
nerve abduction
Infraspinatus | Suprascapular external rotation
nerve
Teres minor ﬂxil\anj nerve extermal rotation
Subscapularis | Upper § Lower Internal rotation.
Subscapular nerve

eoeds Aoy

Rotator cufs muscles

Anterior

Orthopaedics ® v4.0 ® Marrow 6.0 * 2022



12 Regiona 0
Conditic Leave Feedbad

Lodissimus dorsi (near its origin)
Triceps brachii Ions head
Triceps brachi lateral head

Lesser

tubercle /
Bicipital tendon
sheoth

Bicipital tendon

Bicipital tendon  tendon

(ong head)

Active space
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Impingement syndrome - 00:12:27
Clavicle
Acromion
ial
space
SmPula
Humerus
_ Impingement of
NeiTinal s:bacrom‘od the rototor cuss
60c6b3eeaa8dedOede7e5ea7
n predisposed potients :
Repetitive abductions.
Anotomical abnormalrl-g of acromion
On abduction of shoulder
Inflammadion of structures

l

Pain is because of impingement of the rotator cufs muscle
Supra. Spinadus between the acromion process and head of
humerus.

Structures under acromion :
Supraspinatus tendon —> most important structure getting
impinged.
Sub acromial bursao.
Po&holosﬂ :
Starts with sub acromial bursitis.
Inflammation leads 4o supraspinatus tendinitis.

eoeds eApOy
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Couses :

* Supra spinatus tendonitis.
Calcification of Supra. spinodus.
* Sub acromial bursitis.
r-\bnormod\5 shaped acromion.

mMid abductifnapairitindial@gmail.com
0-15° i Supraspinatus tendon.
IS-90° : Deltoid.
>90° : Serratus anterior + Trapezius.

Painful arc test

Shoulder pain during 60-130° of abduction indicates a. positive
test
AKA Painful arc sgndrome :
On impingement maximal pain between ©0-130° due
%o maximal compression in subacromial space Go
supraspinatus tendor.

Diagnosis :

CJinicod\3 with provocodive test.

Neer’s impingement test :
Shoulder abducted so thot head of acromion impinges.
Passive elevotion of the internally rotated arm in the
sagjttal plane (shoulder forward fexior).

teeping the scapula stable, the afSected
orm is raised ¥ul\5.

In passive flexion, abduction, and intermal
rotation.

Orthopaedics ¢ v4.0 ® Marrow 6.0 » 2022

TN
12 Region

Active space




]
198 Orthopaedics 12

Leave Feedbad

Howking’ impingement test :
Flex elbow and press on wrist causing abduction.
with the elbow flexed to 90 degrees, the shoulder passively
flexed to 90 degrees and internally rotated.

The affected arm is elevated 90 degrees

inkhesmpularplana
with the elbow in 90 degrees Qexion.

The upper arm is then )
stabilized and rototed internally,

Treatment :
Conservative :
Avoid painful and overhead activities.
Phgs'\othempﬂ :
Stretching and range of motion exercises.
Sﬁe"\skheﬂ"“g exercises. 60c6b3eeaa8dedOede7e5ea7
mMedicotions : NSAIDS.
Intervention :
Steroid injection into the subacromial space : Minimizes
inflammadion.
Arthroscopic subacromial decompression : Shave ofS part of
acromion increasing the space.

Rotator cuff tear & RCT arthropathy 00:26:28

Rotodor cuds RC) tear, when unintervened, leads 4o rotator
cuf$ tear RCT) arthropathy,

mMost common cause :
Young : Trauma.
elderly (more common : Degeneration.

mc irjured tendon :
Supraspinaus (UL) > Tendo Achilles
L.

Forgotten tendon of rotator cufs : Subscapularis.
Reason : It inserts to the lesser h;berosi’tg § the other 3RC
muscles insert to the Sreater mberosi’cg.

eoeds eApOY
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Clinical features :
Shoulder pain.

Restriction of shoulder movement.
Increased pain on movement agodnst resistance.

e5ea7

Provocative tests :
Dificutty/pain
mMajor kxper&Mang
muscles PRy actions(in Tesk
shoulder)
Supraspinatus | Suprascapular | Inttiators of geer can/Full can/
nerve abduction E"TRB‘““‘QS“/
Jobe’s Test
Infraspinatus | Suprascapular | external Hor Blower’s Test
nerve rototion
Teres minor | Axillary nerve | external 60¢GbAepRRgdedPs4e7
rotation
subscapularis | upper § Lower | Intermal Litt of, eelly
rotodion. press, Bear hug,
Thepoﬁentscu%edkonam&khe
douxwummi¥onuakﬁjﬂmae»au7ﬁner

u&wu\ﬂwaannsoreh\ﬂmaposﬁbn
of 90° abduction, 30° flexion, and
con**ﬁeinkwnolﬂﬁnhmx

Pretend like emptying a. can § abduct against resistance pain
llicited susses’cs supraspinodus tendon affected,

Jobe’s test : Abduct asainst resistance with thumb pointing

downwards.

pressure.

Arms elevated in the scapular

plane, elbows extended with the
fhunﬂ:pokﬂmyackxunuxuwtgt»hﬂe
the examiner applies downward

Orthopaedics ® v4.0 * Marrow 6.0 ¢ 2022
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For subscapularis : Internal rotation against resistance.
Litt off test
Potient asked to keep dorsum

(Rurther internal rotation).

@elly press : Pressing onto belly (sel?. (@] @
eearhu5=eearhu53'\n3aperson %1 ‘t

causes internal rotation of the
shoulder.

For Infraspinatus § Teres minor :
Homblower’s test : Patient pretends to blow
horm, pain elicited on doing so.

Treatment :
Avoid paintul § overhead activities.
Phgsio’cherapg.
NSRAIDs.
Steroid injection : Not advised as it can cause tendon rupture.
Arthroscopic repair if repairable.
Shoulder joint :
Stabilized by muscles like Deltoid § long head of biceps.
No bone stabilization. Hence, less stable § very mobile joint.

Full thickness rotator cuf tear with subsequent surgical repair

frea. of

eoeds eAlOY

8. The tendon i trimmed and
reattached to the humerus
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Rotator cuff tear arthropathy 00:38:20

Couse:
Meskac&ed votator cufs tear.

¢ irepairable

l
N N

Young potient  elderly potient
2 2

Tendon transfer  Reverse shoulder
(Lakissimus dorsd Arthroplasty

Shoulder

Head ot

Shoulder To’@ Shoulder

erlacemen’c

Normal shoulder in ar'chroscopg :

gall : Side of head of humerus §

Socket : Side of slenoid

Reverse shoulder ar'rhroscopg :

&all : Side of glenoid,

Socket : Side of head of humerus.

Done 1o increase the ‘eng’ch ot deltoid,

This provides more power to the deftoid to compensate for
the rototor cufs instability,

Shoulder instability efects :

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 o biceps
region of the arm.

Active space
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tendon tear cousing distal m'groedon of the long head of
biceps muscle.
Long head of biceps tendon takes more we'\sht.

60c6b3e§aa8ded0e4e7e5ea7 \L
' Damage/ degenerates long head of biceps tendon.

)
Rupture.
l

mMuscle will erumble § bulge.

\

Popege sign

Injection of local anaesthetic agent :

Impingement syndrome Rotator cufs tear §
adhesive capsulitis
Poin decreases §range of | No effect.

motion increases.

Impingement test :

Inject 10 mL of | % lidocaine solution into subacromial space.
Repeat testing for an impingement sign.

glimination or significant reduction of pain constitutes a
positive impingement test.

eoeds eAlOY

Investigation of choice : MR (as tendon involved).
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Tennis elbow/ Lateral epicondylitis 00:45:03

Loteral epicondgle : Wrist extensors.
medial epicondg\e : wrist Slexors.

Tennis elbow : Cumulative trauma.
disorder.

Due to frequent/chronic wrist
extension.

inflammadion ok the origin of wrist extensors couses pain ok
loteral ep‘\condg\e.
Seen in tennis players and people having wrist extension

action in their work like carpenters, bike riders.
60c6b3eeaa8dedOede7e5ea7

Tennis Elbow ﬁt

N C \\ radiols brevis
\\ extensor

/ \ \\\ d'ﬂ torum
/ \ \\\
Lateral N\ ~ extensor carpi
epconaps extensor carpi unaris
radialis longus
Golfer elbow/Medial epicondylitis 00:47:33

Ako. Swimmer’s elbow.

Pain ot medial epicondyle due to repetitive injury (cumulative
frauma. disorder) to the wrist flexors.

Tennis elbow more common than golfers elbow.

Active space
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golfer’s elbow

medial epicondHIRis

‘x;"":".
Gl i

——
—

- \_:N\

Pronator teres
Flexor corpi rodialis
Polmaris longus

Flexor carpi ulnaris

60c6H3 sdedGORS gloow Swimmers elbow
Common extensor orgin. Common Sflexor origin.
extensor carpi Radialis erevis Flexor carpi Radialis
(culprit muscle) - (culprit muscle) ,
Cozen's test, Moudsley’s Test Reverse Cozen'’s test.
Loeral epicondylitis medial epicondyitis.
Cozen’s test :

extension of wrist agodns’c resistance —> extensors contract —>
Pain exaagemted ok loteral epicondgliﬁs.
For diagnos\s of Tennis elbow

exoaminer

Stobilise

Reverse Cozen's test :

Flexion of wrist against resistance —> Fexsors contract —>
Pain exaggemted ok medial epicondylitis

For diagnosis of olfer’s elbow.

eoeds eAdYy
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Treatment :

* Activity modification.

* Counter force braces :
Applied distal to loteral epicondale 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 loteral
epicondg\e, cawsing irritation and injury over time.
Counter force braces compress the extensor
muscles, removing tension to prevent pulling on the
loteral epicondgle.

Lateral ep% J

L\

extensor muscles
Tennis elbow brace

60c6b3eeaa8dedOede7eS5ea7

* NSAIDsS.

® Phgsio’thempg.

* Steroids.

* Debridement.

* Orthobiologics.

* Newer modalities : Helpful especially in tennis elbow.
elood : Rich in all types of cells hence increase
inflammoadion § healing,

Platelet Rich Plasma. : WBLC removed, hence onlg increases
heoding.

Stem cells : Helps in regeneration healing.

From adipose tissue, bone marrow, periosteum.

Active space
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Dequervain's disease 00:55:39

s&enoshs&emsgmﬂhso\‘»abduc*orpol\kclsbrg;sand
exetensorpol\icisbre\rsaklstoorsamonwrh\a*o?urist

* Cause : Overuse, Rheumatoid Arthritis
* Test: Finkelstein's Test, gichot Test

Cumulodive irljurg disorder.
Stenosing tenosynovitis of Abductor Pollicis Longus § extensor
Pollicis Brevis tendons ok I* dorsal compartment of wrist.

extensor retinaculum

extensor indices

eoeds eAnoyY
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Finkelstein's Test BRtionCs thanis Sretaned and brought
down. ;
extensor pollicis brevis I

Finkelstein’s test

gicho?¥’s test : Thumb is kept in palm and fist closed in :
neutral position. Then deviate to unay; leads to severe pain.

Active space

Orthopaedics ® v4.0  Marrow 6.0 « 2022



208 Orthopaedics 12

Treatment :
Rest .
Immobilisation.
Physiotherapy.
NSRIDS.

Splint.
Steroid ir)ject‘\on : Not advised as it can couse tendon rupl-ure.

Dupuytren's contracture 01:01:11

\diopodhic.
Not a. cumulative injury disorder.
Abnormal Rbrosis (Collagen 2) of
palmar aponeurosis in the form of
nodule /cord § finger starts to
bend,

Maole > Femole

Causes :
\diopathic (MC).
Diabetes mellitus.
Aleoholies.
\diopodhic : :
crev/ Tow
Corpel tunnel sgndrome.

mC ?mser involved : Ring %nger.

mMC joint involved mekacarpophalangealjoin&.
gctopic ’ques : -
Soles of feet : Ledderhose disease.
Penis : Pe5ronie’s disease.

eoeds eAnpoy
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Diabetic cheiroarthropathy 01:49:36

Praijer sign.

Contractures in all fingers present.
Thickening of the skin.
uncontrolied diabetes.

en's contracture
(1/%ew fingers involved with
couse ¢ idiopathic aleohoD

Diabetic cheiroar’d'\ropo,ﬂf\ﬂ
(uncontrolled diobetes)

Treatment :

Conservadtive.

To relieve contracture, collagenase used.

¥ significant contracture = Abnormal fascia removed.
¥ mep contracture > 20° § PIP > 1S Fasciectomy done.

Zones of hand 01:05:28

For ease of understanding /for classification § to understand
structures

1. Insertions of FOP.

I\. Insertions of FOS —> No mans land of BUNNEL (as
previously thought as area. is difSicult to operate).

. Lumbricals.

IV. Carpol tunnel. g

V. Forearm, kumarankitindia1@gmail.cém
<

Orthopaedics ® v4.0 « Marrow 6.0 ¢ 2022



210 Orthopaedics

eoeds eAROY

60c6b3eea38ded0e4e7e5ea7

Leave Feedbad

Pul\eg’s of hand :
Flexor tendons as they pass through hand pass ’chrwgh
pul\eﬂs.
Pud\eg’s hold the tendon in place.
Types Annulay.
Cruciote.
A, > DIP joint.
A, > Distal pholanx.
A, = PIP joint.
A, = Proximal phalanx(most eruciaD.
A —> mCP = Trigger finger.

Trigger finger 01:07:30

Stenosing tenosynovitis of Slexor tendon ot
Al pul\eg

Al Pw\e5 locoted on MCP Joint.

Swelling of flexor tendon.

Tendon has to pass through sheoth on
Slexion § extension.

Flexors are strong hence movement not
restricted,

Restriction ot the time of extension on %nser.

2

more force

nflamed Al A2 A3
Bl il
F‘mger open like ’(rgger.

mC ofSected tendon : FOP
Female > male
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mC involved finger : Ring finger
mMC cause : Trauma, Rheumadoid arthritis, om.

Gamekeeper's thumb/ skier's thumb 01:07:09

movements of thumb :

Flexion > extension.

Abduction —> Adduction

Opposition.

Avulsion of Uinar Collakeral ligament (UCL) of thumb o Ist
MCP joint.

mish’c be due to h}jpembduc’don.

Stener lesion : entrapment of adductor pollicis muscle

60%&%%&%%7
Prevents healing of uCL.
Treadment :
Thumb spica. cast : For 4-b weeks
Surgical repair : 1¥ complete tear /Stener Lesion.

Gamekeeper’s thumb

~ Torn ulnar collateral

(F

Bowler's thumb 01:10:25

seen in bouolins od\elj bowlers.

Ring of thumb takes burden of ball due to
constant compression as it bears majority of
weisht.

Nerves on radial § ulnar side

inflammed.,

Ulnar digital nerve neuroma. of thumb due to
perineural fibrosis.

Active space
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Prevention : Use of protective gear, stop bowling,
Treatment : Rest, NSAIDs, splint, steroid injection.

Mallet finger/ Baseball finger 01:12:11

Avulsion of extensor digitorum communis.
Clinical features :

Flexion Deformity of DIP joint/

inabi\i{B to extend.

mechanism of injury : Hyper Slexion

in
JWB Avulsion injury of extensor
Passive extension possible bu’c tendon at DIP joint

\nab\lrtg of active extension as
tendon ruptured,

In X ra5 :
1£ no avulsion/! only tendon rup’cure

No cmnges seen.
1$ avulsion present : Small bon5

?—ragmen’c on base of distal
phmjnx on dorsal side

Treatment : mallet splint / Stax

splint.

In Rheumatoid arthritis, boot neck deformity, Swan neeky
deformity : Multiple fingers afSected.

Jersey finger 01:14:20

Avulsion of Flexor digitorum Profundus.
on Volar side.

u‘““"@b%%%é%éBdedOe%hSea?
extension Deformity of DIP m”;gm

Jjoint/inability to Flex profundus
mechanism of injury ¢ Flexor digjtorum
Hyper extension Injury superficialis

Passive flexion possible but

inability of active flexion as

tendon continuity lost. Occurs in ring finger commonly,
Treatment : Splint.

eoeds eAOY
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Ganglion cyst 01:15:17

* M/C cause of swelling in hand/wrist.

* Unilocular eystic swelling arising $rom the
synovium with synoviol Suid.

* Out pouching $rom synovium or the tendon
sheath.

* Contains mucinous Sluid,

* Due to degeneradion, trauma. ete.

* Can be seasonal.

* Poinful/painless.

* m/C: Dorsal side > Ventral side.

Treatment :

Conservative manage-

Eaanslion cast
|

ment.

No need for treatment.
Aspirate the contents of
the eyst, followed by
injection of steroids or
sclerosonts.

Sursical excision ¢ In

coseot recurrence.

kumarankitindial@gmail.com
Compound palmar ganglion 01:17:00

misnomer : Neither compund nor
palma.

Chronic inflannmadion of Slexor sheath
in forearm § hand. '

Seen in patients of T8 § Rheumatoid - photograph of the patient’s

arthritis, wrist demonstrates bilobed
Flexor retinaculum divides the swelling both proximal
swelling into the shape of an (arger arrow) and distal
Wabs& (smaller arrow) to the

proximod wrist crease.

Active space

i does not undergo inflammadion but
octs as a constriction band.
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Chondromalacia Patellae 01:18:35

SO%n‘\nS of articulor cartilage of potella.

Couses anterior knee pain (most common cause).

movie S'\Sﬂ : |

Severe pain on getting up from sitting position (especially for
prolonged time).

Seen in athletes.

F\e’no%ogg * |diopathic

Baker's cyst 01:20:08

sanw\al -

sgwnl
- m.‘g
of joint

Baker’s Cyst / popliteal Cyst / morrant Baker Cyst.

60chR3gepr8edReASIRRS diverticulum of synovium.

In posterior aspect.
Ocours ¢

From bursoe.

From joint.
Swelling becomes prominent on knee extension disappears on
Sexion.
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Couses
* Osteoarthritis.
* Rheumatoid arthritis,
* PWNS (Pigmented villo nodular synovitis).
* Te (sometimes).

Diasnosis > usq

Treatment —> Aspiradion possible but due to hish recurrence

EXCIsSion .

Bursitis _ 01:21:37
Bursoe around tinee joint

Suprapodellar bursa

Quadriceps ‘!emor.'s'kumarankitindia1@gmail-CO‘J’n
Prepatellar bursa. (Housemaid’s knee) '
Potella

Subcutaneous and deep infrapoteliar
bursae (Clergyman’s Knee)

Bursa. —> Allows gliding of bones § prevents $riction when

tendon glides on bones.

Condition Pothology
Housemaid’s Knee Pre Patellar bursitits
Clerqy Man's Knee Infra. Patellar bursitis
Students elbow Olecranon bursitis
Haglund Deformity Retro Calcaneal bursitis
Weavers gottom Ischial bursitis
Tailors Ankle lateral aspect of Sth

metotarsal

Active space
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(Je(gﬂnvuﬁ;Knee=|n¥nbe&ehar
bursitis

Olecronon bursitis

Housemaid's knee : Pre-Patellar
bursitis

)

60c6b3eega8de \

Haglund, pump bump
Hoglund de?ormrt}j

6on5 enlarsemer*

Seen when wears abnormal footwear like heels/pumpshoes —>
Inflammation = Caleification = Swelling

ﬂﬁbﬂseunbn=e»qasuehmBh\w&enuaspecto?Sﬁwnwﬁahusd

eoeds eAOY
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Hallus varus & Hallus valgus

01:25:18

Hallux Varus

Hallux Vodsus :
Loteral deviation of Sreo& toe.

Overcrowding § overriding of fingers.

Treatment :

De?orm\’cg : No treadment needed but treated

for pain.

Conservative : Fillers between %ngers.-
Surgery Sor pain relief : Chewon or Keller

Hallux vodsus with
medial Bunion

os’ceo’comﬁ.
Gout 01:26:44
Another diterentiol diagnosis of medial Bunion.
Gout Hallus valgus
Inflarmmadion present. Inflammadion absent unless
kumar.ammm%m
Associoted with Not associoted with
redness, local rise of redness, local rise of
temperature, warmth. temperature, wormth,
In X ra5 -> In X raa ->»
Destruction of bone seen. De?onnihj of bone

Aspirated content from Ist
MTP shows monosodium urote

erystals (negaﬁvel5 birefringent

crgstods).

Orthopaedics ® v4.0 « Marrow 6.0 » 2022
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Clinical scenarios 01:27:45

Q. An e\derlg diabetic patient comes to you with Sradual
paintul limitation of shoulder movements. There

is no history of traumo. All are true of her possible
diagnosis except?

A. Periarthritis is most probable diasnosis

8. Al movements are restricted

C. Internal rotation afSected last

D. Both active and passive movements are afSect.

Q. Most common muscle damaged in rototor cufs?

A. Supraspinotus.

B. Infraspinatus.

C. Subscapularis.

D. Teres minor.

Q. A 40yr old man was repairing his wooden shed on a
Sundoy morning. &y afternoon, he felt that the hammer was
becoming heavier and heavier. He felt poin in loteral side of
elbow and also found that squeezing woter out of sponge
hurt his elbow. Which of the muscles are most likely involved?
A. Biceps brachii and supinodor.

®. Flexor digitorum superficialis.

C. extensor carpi radialis lonsus and brevis.

D. Triceps brachii and anconeus.

Q. Finkelstein’s test is used for?
A. COH.

8. De Quervain's tenovaginitis.
C. Trigger ?\nger.

D. Tennis elbow.

60c6!?3eeaa8de80ta4e7 5ea?7

eoeds eAnOY

bout De Quervain’s disease. All are true except?
A. Involves ££& and RbPL.
8. Positive Finkelstein test.
C. Steroid used 1o relieve pain.
D. Involves extensor pollicis Ionsus.

Q. All are true about Dupuytren’s contracture except ?
A. Thickening fbrosis of palmar fascia.

&. Much more common in males.

C. Associoted with aleohol consumption § diabetes.

D. Rarely bilaterally and mostly starts in index %nser.

Orthopaedics ¢ v4.0 *« Marrow 6.0 « 2022



Q. What is the Most common cause of trigger %nser?

A. Trauma.

. Alcohol.

C. SmoKir\S.

D. Drug abuse.

Q. All are true about trigaer finger except ?

A. Thickening of fbrous tendon sheath mainly Al pulley ot
MCP joint.

®. Stenosing tenovaginitis of flexor tendon of finger.

C. Follows local frauma.

D. Mainly involves A, pulley of finger.

Q. Housemaid's knee is bursitis 0F which of the following ?
A. Prepatellar bursa.

®. Infrapotellar bursa.

C. Olecranon bursa.

D. 1schial bursa.

Q. 1schial bursitis is also known os?
A. c\er&\jmn’s knee.

. Housemaid's knee.

C. Weaver’s bottom.

D. Students elbow.

Q. In hallux valgus surgery, the patients who are |iKe|5 to be
most satisfied are?

A. Those with more pain.

8. Those with hammer toe.

C. Those with no pain.

D. Patients with young age.

Q. Counterforce brace is used in which of the ¥o|\ouo'\n3
condition ?

A. Tennis elbow.

. Ankle sprain.

C. Ulnar claw hand

O. Foot drop.

&plam&'\on : kumarankitindial@gmail.com
Unar claw hand : knuckle bender splint.
Foot drop : Foot drop splint/Ankle drop orthosis/Toe raising
splint.

Common Peroneal Nerve > Sciatic Nerve.
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NERVE INJURIES FUNDAMENTALS

Ultrastructure of the nerve 00:02:10

Cross—section of typical nerve :

gach axon surrounded by sheath called endoneurium.

Axons with their respective endoneurium are surrounded bﬂ
perineurium to form o fascicle.

Fascicles together surrounded by a sheath called epineurium.
when the nerve is injured, the distal limb undergoes wallerian
desenemhon.

The proximal limb aktempts to regenerate by sprouting naked
nerve endings called neuroma.

Neuroma. in con’cinui’g :

I¥ ok least one sheath around the axon is intact it leads the
neuroma. towards the receptor.

Regeneration is at the rate on | mm/day,

Hence, neuromao. when covered with sheathes is a neuroma in
conhnw’cl.j

This will comple’(elg resenerate.

eoeds eAnOY

Orthopaedics ® v4.0 « Marrow 6.0 * 2022



£nd newoma *
I all sheathes are injured, it forms an end neuroma.
This will not resenem’ce.

Tinel’s sign 00:09:21

60c6b3eeaa8dedOede7eSea7
since the normal nerve is sheathed, tapping on the surface

marking of the nerve will not stimulate it.
Neuroma. consists of free nerve endings, hence sensitive to
stimulus.

Therefore, tapping on it will produce sensation distal to the
tap, this is a positive Tinel’s test.

Since a.neuroma. in continuity is regeneroding, the locadion
keeps chansins.

Therefore, Tinel's test is positive and progressive in o
newoma. in con’dmikg.

nd neuroma. doesn’t regenerate, hence tinel’s is positive and
non-progressive.

Orthopaedics *® v4.0 « Marrow 6.0 * 2022
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The sensations are distal to the neuroma. due to law of
projection.

which states that it we stimulate the sensory pathvay along
its course to the sensory cortex, the conscious sensadion
produced is perceived to be $rom the locokion of receptors.

Motor march 00:15:00

Progressive recovery of muscles $rom proximal 4o distal in o
nerve '\qura when there is a. neuroma. in con’dnuikg.

H‘\Sh Vs low nerve irjur}j :

H‘\Sher/ proximal the injury more the disability and
de‘?orm'rtg since more muscle groups are involved,

Lower/distal the nerve injury, less the disability or
de\’—ormi’tg.

Classification of nerve injuries 00:18:32

Seddon __ Sunderland
Neuropraxia. : |
Temporary phgsiological, reversible
conduction block due to compression.

|
Slow conduction under the

compressed sesmen’c.

Recovery : Spontaneous and full 3-6

examples :

I. Tourniquet palsy,

a Sa&urdau5 night palsy
(wrist drop due %o radial neve
compression ot arm.

3. Crutch palsy (rist drop due +o
radial nerve compression at axilla). kumarankitindia1@gmaiI.Cﬁ m

Treatment : Splints to prevent

contracture of the muscles.
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No recmerl.j.

examples : Laceration, cut
and incised wound,
Treadment : Repair + graft.

Axonometesis * . Axon iq‘)urﬁ.
Only axons injured but nerve M. Axon + endoneurium
continuik}j intact. injury,

{ IV. Axon + endoneurium +
kkuuonvxu\conﬁnuﬁg. peﬁneurkUTskgqu
Positive and progressive
11ne|0:nnw&tg9.

Qecoveqj=<mxy%
motor march present.
example : Fracture, dislocotions.
Neurotmesis : \Y
Axons and all sheaths injured,
!
end neuroma. is formed.

Tinel positive , but non progressive.  60c6b3eeaasdedOese7ebea’

m] - Sunderland v
; Sunderiand Vi
< O T, ™% e
A mackinnon and
Dellon

Management of nerve injury

00:26:22

Clinical test :
Tinel's test :

Helps onl5 in assessment of nerve recovery
anesﬁSaﬁon of choice : Nerve conduction studs:,

Orthopaedics ® v4.0 « Marrow 6.0 ¢ 2022
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Nerve
conduction est test
i veloc'r\'5
conduction T o
S earlie
Sy Electro changes of
gty recovery

Clinical test : Tinel's test helps in assessment of recovery,

Treadment/intervention :
most injuries are neuropraxio.
Therefore managgpaBat &5 400565 YAt M ea7
usuod\g a splint is used.
For example *
* wrist drop * Cockup splint.
* Clow hand : Kinuckle bender splint.
For injuries more than a. neuropraxia, management varies
from expectant to exploration.

Closed fracture |E$mcture I

L_—s_\éint | Obvious nerve injury |

Injured while manipulation/

——{omene ] e
\

eoeds eAldY

| N
[permeraris)
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exploration is done it there is :
* Open fracture.
* Obvious nerve injury like sharp injuries, incised wound.

* Nerve injury while manipulodion, since it is iatrogenic.

Types of repair

13 Nerve
Fundai

00:31:58

* Primary repair (b hre) Usually done in clean cut

inuries.

* Delayed primary repair (1-18 d.ogs) : 12 the cut is not

clean.

* Secondary repair G datp : Done when other issues

are present that have to be managed frst.

Nerve repair can be done in the %l\owing woys *

a. end to side repar.
2,

end to end repair (preferred).

Nerve graft : I cut ends cannot be approximoted.

Nerves used for Sro&hns :

Sural nerve.

a. Saphenous nerve.

Prognosis :
Better prognosis seen in (mnemonic : NERVE is Srowins).

Neuroproxio.

&aﬂa repair.

Radial nerve injuries.
Vasculari’cg intact.

end 4o end repair ("o grafv.
&rowing children.

Radial nerve has the best prosnos'\s of recovery, becouse
s mostly o. pure motor nerve.

mixed nerves produce axonal confusion, for example
Sus’ca’cora tears.

Sciatic and ulnar nerves have poor prognosis ot recovery,

since ’cheg are mixed nerves.

Orthopaedics ® v4.0 « Marrow 6.0 ¢ 2022
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NERVE INJURIES : PART 1

\@wy&oneweaﬂectsbo&hkhesensogandm&or
component. ¥, the motor component is lost or weakened the
anokagonistic group of muscles will overpower the action of
the muscle that is paralysed wich causes the deformity,

Axillary nerve 00:01:36

Root value : CS — Chb (CS > C).

motor supply :
. Deloid muscle :
Abduction of shoulder (IS-90%).

a. Teres minor : extermal rototion.

59“5“5 :
Qeaimen’cod badge area. : upper and g
loteral part of arm.
Shoulder abduction :
Sup inotus : O to IS.
60c693eeap{od§d?§io788ea7
* Serrotus Anterior § trapezius : Overhead abduction.

Qeaimen’cal badge areo.

Cutaneous innervation of the upper Limb

praclavicular nerve - C3, CA
upperlakemlwtaneow,nerveo?-arm—cs,clo

— Intercostobrachial nerve - Ta
—medial cutaneous nerve of arm - C8, T

Lower lateral cutaneous nerve of arm - CS, Clo
Lateral cutaneous nerve of forearm - CS, Cl

medial cutaneous nerve ot forearm - C8, T

eoeds eAody

Superficial branch of radial nerve - C1, C8
Unar nerve - C8, Tl
median nerve - Clb, C1, C8

Anterior aspect

Orthopaedics ® v4.0 ® Marrow 6.0 ® 2022



14 Nerve Injuries

Cutaneous innervation of the upper Limb

Supraclavicular nerve - C3, CA

upper lateral cutaneous nerve of arm - CS, Co
Posterior cutaneous nerve of arm - CS, Cl, C1, C8
Intercostobrachial nerve - Ta

medial cutaneous nerve of forearm - C8, T [ , ankitindial@gmail.com
Posterior cutaneous nerve of forearm - CS, Clo, CT, C8 —
Lateral cutaneous nerve of forearm - CS, Clo
medial cutaneous nerve of arm - C8, T

Superficial branch of radial nerve - C7, C8
unar nerve - C8, Tl

Deformity :
* Adducted.
* Intemally rototed.
* Loss of sensation at the proximal shoulder (Regimental
badge sigr.
* mMol:
. Shoulder dislocation (MC).
a. Proximal humerus fracture.
3. \odrogenic.
Splint : Abduction splint.

In a. case of a shoulder dislocation with an axillary nerve
injury, the ottitude of the limb will be, abduction and external
rototion. In such cases, 10 assess oo(u\\arg nerve involvement,
we need to look for paresthesia over the regimental badge
area. |¥ the shoulder is reduced and the axillary nerve injury
still persists, the attitude of the limb will be, adduction and
internal rotation.

Hence, it there is a dislocation associated with a nerve injury,
the attitude of the dislocation will manifest and once the
dislocation is reduced, the attitude of the nerve injury wil
manifest.

Active space
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Musulocutaneous nerve 00:07:15

Innervation :
motor : _
* Coroco erachialis.
* Biceps Brachi:
. Supinodion of forearm,
a. Flexion of elbow.
* Brachialis.
Flexion of elbow.
Sensory : Loteral aspect of forearm.
De?ormi’cﬂ : glbow extension and forearm pronadion.
Patient will have paraesthesia/tingling/numbness/lack of
sensadion in the lateral aspect of forearm.
© Cutaneous innervation of the Upper Limb

Supraclavicular nerve - C3, CA

upper lateral cutaneous nerve of arm - CS, Clo
Posterior cutaneous nerve of arm - CS, Clb, CT, C8
Intercostobrachial nerve - Ta

medial cutaneous nerve of forearm - C8, Tl

Posterior cutaneous nerve of forearm - CS, Cb, C1, C8
Lateral cutaneous nerve of forearm - CS, Clo

G0cEhasssandsdn N Eosm:s nene o arriy=CH T

Superficial branch of radial nerve - €1, C8
Unar nerve - C8, T

median nerve - Cl, C1, C8

Posterior aspect

Median nerve 00:12:34

Laborer’s nerve (supplies the forearm muscles which is
important for laboren.
Sensory Supply
* Loderal 3 and halt fingers in the palmar aspect § tips of
lateral 3 and half fingers in dorsal aspect.
* At the Slexor retinaculum :
L. Deep branch supply the thenar muscles § the
finger sensations.
3. superficial branch supply the sensations over
the thenar eminence.

eoeds eApoy
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Autonomous 2one * \ndependen’c 0ne Supplied b5 o single

O, l Loter:
_ o 31/a | Palmar
mMedian nerve : Tip of index S\nger. Only s : —

Ulnar nerve : Tip of the little %nger.
Radial nerve : Dorsum of the first

web space.
kumarankitindial@gmailicom

motor Supply
Forearm :

* Flexor carpi radialis, pronador teris, palmaris longus,
laterol half of flexor digitorum profundus, Slexor
digitorum superficialis, flexor pollicis longus, pronator
quadradus '

* Al anterior compartment of forearm except :

Flexor carpi Uinaris and medial half of Slexor dis'rtorum

profundus.

Hord :

* Abductor pollicis brevis.

* Flexor pollicis brevis.

* Opponens pollicis.

* Lumbricals | § &

* Al thenar muscles except adductor pollicis.

Simplificodion :

* In Arm : No Supply,

* Inforearm:
All anterior compartment of forearm except,
Qexor carpi uinaris and medial half of Sexor
digitorum profundus.

* Inhand : All thenar muscles except adductor pollicis.

* Anterior interosseous nerve (RIND : Flexor pollicis
longus (action : Flexion of interphalangeal joint of
thumb) and lateral halt of Slexor digitorum profundus
(action : Slexion of DIP of index and middle finger).

AIN is purely motor, can be injured without injury to median

nerve

Orthopaedics ® v4.0 » Marrow 6.0 » 2022
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mMedian Nerve Injuries

At wrist :
* Loss of thenar muscle tone = wasting,
Thumb abduction
Thumb Slexion Lost
Thumb opposition
Opponens Splint Ape hand deformity

*  Abductor pollicis brevis action lost (predominant
abductor of thumb).
Pen test : Palm ¥acin3 upwards and touch a. pen held
above it with the thumb, without moving the hand.

At elbow :
* wrist lesion.
+
* Flexor pollicis longus.
* Flexor digtorum profundus. | Lost
* Flexor digitorum superficialis.

* Index finger does not flex on making o fist.
Pointing index.
Benediction sign.
Ochsner clasp Sign.
Pope sign.

aa8dedOede7e5ea
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Kiloh Nevin Sign -~ weak OK Sisn ' AIN paI55
Normal AIN Podsa
Test for median neve injury assessment :
Test for abductor Pen Test
pol'\cis brevis
PMnﬁnsindex
medion Nerve
Test for FOP § eenediction
FOS s
Anterior ;
Interossei “*u”gohsﬁfJ og*ﬁerchsp
o tiloh Nevin Sign Sign
Ulnar nerve (C8-T1)/musician’s nerve 00:36:18
Sensory Supply : Medial one § hal® fingers volar § dorsal
aspect.
At the Slexor retinaculum :
* Deep branch supp\5 the hﬂporthenar muscles § intrinsic
muscles of the hand and sensation over the %ngers.
* Superficiol branch supply the sensodions over the
hijpokhenar eminence.
* Autonomous 2zone * Independent zone supplied by a.
s‘msle nerve.

60c6b3eeaa8ded0e4é7e5ea7
Unar nerve : Tip of little ?mser.
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232 Orthopaedics 14

Motor supply :

Forearm :
* Flexor carpi ulnaris.

* medial / , Slexor digitorum profundus.

Hond @

. r pollicis.
* Lumbricals 3,4 : Flexion of metacarpophalangeal joint §

extension of ISHSRAIEICIBEAES i Partiod.

* Interossei

Palmayr : Abduction.

Dorsal : Abduction.

. ngother\armscles.

Simplification :

* InArm: No Supp|3

* In forearm : FCU § medial // of FOP.

* Inhand:
ALL H&pokhemr muscles.
Thenar : Adductor pollicis.
Lumbricals 3 § 4.
Interossei (Palmar § dorsaD.

eords OAROY
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Action of Lumbricals :
Lumbricals

Fex extend
metacarpophalangeal inter, [i-\alansenls

Partial claw hand

Flexion : metacarpophalangeal joint.
extension : Interphalangeal joints.

Deformity :

mMCP extension , PIP § DIP Sflexion in 4™ T 5™ fingers.

Partial clawing of hand ( resting deformity) with wasting o
hgpo&henar muscles. -
Sensation is lost in the medial one and halt fingers.

Splint : inuckle bender splint.

Ulnar + median nerve involvement :
Comple’ce claw hand.

COmp!e'te clow
Interossei function :
Palmar interossei, action : Adduction
Coxd test positive i action is lost.
Dorsal interossei, action : Abduction.

14 Nervel
Part - 1
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Fon the fingers : egowa test. ¢4 6h3eeaasdedoesezesear

Cord Test:
This is for palmar interossei (adductors) of the %nsers. In
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this test, the examiner inserts a card between two extended
sArgers, and the patient is asked to hold it TR

-~
)

oS ’dghrug 0s possible while the examiner a3 7;" !
\ (

tries 4o pull the card out. The power of > N
adductors can thus be judged. ‘

Since, middle finger is the axis of
hand, movement of it in any direction is
considered as abduction of finger.

Adductor pollicis function : Adduet thumb.
%oﬂ.l%%r@pkitindim@gmail.com
* Hold book between thumb and index finger.
* Flexion of thumb (due *o lack adduction).

Froment sign :

I the ulnar nerve is injured, the adductor pollicis will be
parod}jzed and the patient will hold the book bﬂ using the
Slexor pollicis longus (supplied by medion nerve) in place of
the adductor.

This produces flexion ot the inter-phalangeal joint of the
thumb.

Froment’s positive Adductor pollicis normal

Tests for ulnar nerve assessment :

Test for
adduckor policis 800k test Froment sign
Palmar Cord test
interossei
Tests for
interossei Egowa. test
Dorsal
interossei Fanning ob
fingers
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14 Nerve Injuries :

Ulnar paradox :
High ulnar nerve palsy : Less clawins/ less deformity,
unar nerve injury ot wrist ¢ Flexor disi’corum pro%‘-undus

spared (sisni“can’c claw‘ms).
v/s
ulnar nerve injury ok elbow : Flexor digikorum pro?—undus
poralyzed (ess clawins).
Radial nerve 00:51:10

Posterior compartment of arm and forearm
Radial nerve - COurse and distribution

mMe injured nerve, but best prognosis
extensors of elbow, wrist § fingers.
Radial nerve supplies :
* Long head of triceps.
* Laderal, medial head of triceps, anconeus ok

spiral groove.
* &xtensor carpi radialis longus (ECRL).
Posterior interosseous nerve : extends thumb and fingers. g
Supplies : Suxper%cial extensors. 60c6b3eeaa8ded0e§e7e5ea7
° <

extensor dis'rﬁ mMinini,
* extensor carpi ulnaris.
* extensor d‘g‘rtorwn communis,
* extensor carpi radialis brevis (ECR®).

Orthopaedics ® v4.0 * Marrow 6.0 ¢ 2022
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Deep extensors :
* extensor indicis.
* extensor pollicis brevis.
* extensor pollicis Ionsus.
* Abductor poliicis longus.
* Supinator.

Radial nerve motor supply :

Radial nerve supplies

* Axilla: Long head of triceps (first elbow exkensor)

* Spiral groove : Lateral, medial head of triceps,
anNconeus.

* After perforating the intermuscular septum
extensor carpi radialis longus (BCRL) (Rrst wrist
extensor).

Posterior interosseous nerve :
* extensors of thumb § fingers.

Autonomous zone : Independent 2one supplied by a. single
nerve. 60c6b3eeaa8dedOede7e5ea7
Uinar nerve : Tip of little %nger.

median nerve : Tip of fore “nser.
Radial nerve : First dorsal web spaces.

Radial nerve palsy :

* Very h'gh radiol nerve pa155 :
Loss of function of Triceps— Inability to extend the
elbow.

. H'gh radial nerve pa153 :
Thumb drop, finger drop, sensory loss and wrist drop.

* Low radial nerve pa155 :
Finger drop, thumb drop and sensory loss .

* Posterior interosseous nerve /| pin polsg * Finger drop
and thumb drop.
Unable to extend the fingers at metacarpophalangeal
Joint.

eoeds eAlY
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° \qurB is proximad to ECRL —> Wrist drop.
° \Q')urB distal to €CRL —> No wrist drop.

Very High radial nerve HET ot BN Polgy
palsy * Injury ot axilla. My yelerLspio) groowe
Low radial nerve podsg :

_ g Pin padsa FInjury ok
“'B“’g‘:*o‘;r:md }&,",%’gr‘ankiti did1@gmail.comadial head

mMC couse of radial nerve injury —> Holstein Lewis frocture.
Lower 1/3™ humerus fracture, radial nerve comes from the
posterior compariment to anterior compartment perforating
the loteral intermuscular septum.

Nerve gets tethered before eCRL

y
wrist drop, sensory loss, thumb drop, finger drop

Holstein Lewis fracture

Splint : Cock up splint.
* Stotic cock-up spl'\nt
o ngmuc cock-up spl'\nt

Orthopaedics ® v4.0 * Marrow 6.0 ¢ 2022
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modified jones tendon transter :

Leave Feedbad

wrist drop (parod5zed ECRL/ECRS) : Pronadtor teres used.
Finger drop (paralﬂzed extensor digitorum communis) : Flexor

carpi ulnaris used.

Thumb drop (Pamlgzed extensor pollicis longus) : Flexor corpi

radialis used,

Nerve Test / Sign muscle

Unar 800K test Adductor Pollicis
Froment’s sign | Flexor pollicis substitutes

for adductor poliicis
50c6b3ecaa8dedOede7eSea7

Cord test Palmar Interossei
ggawa test Dorsal Interossei

mMedian Ape thumb Thenar muscle wasﬁna
Pen test Abductor pol\icis brevis
Kiloh Nevin sign/ Flexor digi&orum
Pincer grasp pro?undus + Flexor pollicis

longus (V)

Pointing Index/ Flexor digitorum
Benediction Super%c'\al'\s + Lateral
S'gn/ Ochsner’s half of Slexor digitorum
Clasp pro?—undus
Finger § thumb extensors (PIN)

Rodial drop
wrist Drop extensors of wrist eCRL

Orthopaedics ¢ v4.0 « Marrow 6.0 » 2022
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NERVE INJURIES : PART 2

Brachial plexus 00:00:22

Vo Divisions | Trunks |
60e6h3ecaa8dedOedese5ea’ |
A Dorsal scapular \

\

erachial plexus has roots, trunks, divisions and cords.

Roots : CS, Clo, CT,C8 § T.

Sometimes branches arise from C4 (preset brachial plexus) §
Ta (post set brachial plexus).

Trunks : Upper, middle and lower trunks.
Divisions : 3 anterior § 3 posterior.
Cords : Lateral, posterior § medial cords.

Clinically significant branches :

* Long thoracic nerve : Arises from the roots Cs, Co § €7,
supplies the serratus anterior muscle.
Injury — winging of scapula. (ask patient to push
against the walD.
Pseudo winging * Winging of seapulo. due to ony other
cause other than serratus anterior weakness coused
b3 long thoracic nerve palsg.

Active space
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Example :
* Weakness of trapezius/rhomboids.
* Tumor.

* malunion.
* Osteochondromo.

60c6b3eeaa8ded

Winging of scapula.

Brachial p\exus injuries :
Classified with respect to the clavicle.

Supra. clavicular : Brachial plexus injuries above the clavicle.
erb’s palsy, most common type of brachial
plexus injury and has the best prognosis.

Infro. clavicular : Brachial plexus injuries below the clavicle

Hlumpke’s paralysis.

Combined tupe : erachial plexus injuries at both parts. Has

the worst prognosis.

Erb’s palsy 00:03:16

erb's point is the point

of confluence between
CS, Cl § suprascapular
nerve.

Injury at erb’s point leads
%o loss of function

distal o it.

eoeds eAndY
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15 Nerve Injuries /

Functions and nerves aftected due to injury ok erb’s point :
* Suprascapular nerve : Supplies supraspinatus (abducts
the shoulder) and infraspinatus (externally rotates
the shoulder). Hence, when injured shoulder goes into
adduction and intermal rotation.

* Axillary nerve : Supplies dettoid (abducts the shoulder)
and teres minor (extermally rotates the shoulder).
Hence, when injured shoulder goes into adduction and
intemal rototion.

* musculocutaneous nerve : Supplies biceps (Forearm
supination and Slexion) and brachialis (Slexior. Hence,
when injured elbow goes into the extension and the
forearm gpes into pronadion.

Combined manifestation : Shoulder is
adducted and internally rotated, elbow
is extended and the forearm is pronated.
This deformity is called policeman’s
tip/waiter’s tip/porter’s tip deformity

= N
\rljur}jocwrswhen’cheheadism%dm»aﬂ?romﬂ'\e
shoulder stretching the upper roots and trunks.
Usually seen ok the time of birth and in road trafSic
occidents.

Treoked with aeroplane splint.

Orthopaedics ® v4.0 * Marrow 6.0 ¢ 2022
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Klumpke’s palsy 00:08:16
Injury of the brachial plexus ot the

lower roots CB § T

(predominantly ulnar nerve).

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 claw hand.

Clow hand

Involvement of Ti nerve (ipsiloteral sympothetic supply to the
ege) . =

Hence podients with Klumpke’s palsy present with complete
claw hand with Horner’s syndrome (ptosis, myosis, anhidrosis §
loss of ciliospinal reflex ).

Treated with aeroplane splint. &T%a@gdb

Sciatic nerve injury 00:11:56

Peripheral component is common peroneal nerve.

Deep component is tibial nerve .

Injury to sciatic nerve usually offects the superficial part of
the nerve. Hence, symptoms of common peroneal nerve palsy
predominates.

Orthopaedics * v4.0 « Marrow 6.0 » 2022
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Site of injury * Around head of the fibulo, 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 or
dorsum of foot.

Deep branch supplies the anterior compartment ot the \es,
which helps in dorsifiexion of the ankle. It is also the sensory

Suppla%rl*webspaceo?»?oo&.

Injury to common peroneal nerve leads o equino varus
deformity ie plantar fiexion and inversion of the foot. This i
Kknown as oot drop.

High stepping gait/foot drop gait : Patient walks by dragaing
$oot along the Hoor.

In order 4o |i%t the dragging foot, patient exagoerates the hip
£ knee Slexion.

Orthopaedics ® v4.0 ® Marrow 6.0 » 2022
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Treated with foot drop splint.
This splint prevents plantar Slexion.

entrapment neuropathies :

Nerve gets trapped under a. structure.

Most common : Median nerve in carpal tunnel syndrome.
Distal parts supplied by nerve gets ofSected, Velocity of
stimulus under the entrapped part is decreased.

Carpal tunnel syndrome 00:16:43

Females > males.

Commonly presents with burning, tingling, numbness §
paraesthesio. in the middle of the night, involving the region
of median nerve distribution. Patient hangs the hand over
edge of bed or shakes it for relie? from pain.

median nerve passing under the flexor retinaculum, gets
compressed in the carpal tunnel.

early manifestations only sensory,

Lote manifestations : Motor + sensory (poor prognosis).

Orthopaedics ® v4.0 ¢ Marrow 6.0 ¢ 2022
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* m/C cause is idiopathic.
Po@cholo% that increases pressure in tunnel :
* Colie’s fracture.
» nmgloidosis.
. ncromeaodg.
* gout.
* Rheumatoid arthritis.

. ngo\'hgroidism.

Diagnosis :

Phalen’s test : Patient is asked to hold their wrist in position
as shown for 6O seconds. Causes compression of the median
nerve and reproduces the samp’coms.

kumarankitindial@gmail.com -
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Reverse Phalen’s test

Tourniquet test : Symptoms are reproduced on inflatin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>