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BASIC ANATOMY AND PHYSIOLOGY OF BONES .

Active space -----
Bone composition & markers 00:00:38
COMPOSITION Bone (osteon)

( I
_ v v
Organic component/ Water : Inorganic component :
Ostenid 1 in children Calcium hydroxyopotite
(bones —» sotter). (principle minerol.
' }
Cells Proteins
* Collagen: Type | (Principle proteiry.
* Osteocalein.
* Osteonectin,
' v v

Osteoblast Osteoclast Osteocfj’ce

* Cell type: * Cel type: * Cell type
- mononuclear cells - Monoeyte agaregotes. mModure/ resting osteoblast.
*  Function : - Multinucleated gioant cells. * Features :
- Loys down octeoid motrix ® Function @ - most obundant.
(collager) - Phagocytie. - Lonoest life span.
lmineraj deposition - Bone resorption §
eone/Osteon remodelling,
* Rich in Alkaline phosphotase  * Rich in TRAP § carbonic
onhtjdmse.
Note : Collagen &Bpes

* Articular ht_,’ojlne mr’cﬂnge.

* Nucleus pulposus. RufSled borders

* Strength of bone depends on osteoklasts § osteoclasts.

Orthopaedics * v1.0 + Marrow 8.0 *+ 2024
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----- Active space -« BONE MARMERS
markers
[ E—
¢ ¢
Bone Formation Bone resorption
* Alkaline [Jht)".[)'r‘\m\n".r: D) . HLjd\’OXlﬂ wolic -.r} Collagen breakdonr,
* Procollagen | . Hl_jdroxtjh_jr.'nu products
* Osteocalcin * NAC telopeptide
* Osteonectin ¢ TRAP
Anatomy 0 uooozn_
rmddlarB cavity :
Content :
- Children : marrouw,
= Adults : Fat.
endosteal inir i

Yellow bone marrow

Compact bone

Perosteum
Per"ora.fns
(Sharpey's fbers

Nutrient arteries

Anchors periosteum to bone

Periosteum :
s Presentinalllonsbmes
* Absent in:
-nrhmdarw.r%ceo?longbones.
- Sesamoid bones (eq : Patella).

Orthopaedics * v1.0 - Marrow 8.0 - 2024



Basic Anatomy & Physiology of Bones - 3

epipyss
me{-aphijs‘-s
- me’m%seal blood vessels
* Hair pin loop Mfarwgen'm — su%ah blood Sow
* fvascularity in metaphysis
I

I ¥
Mudrient artery | medullary artery  pgvantage ! Disadvantage *
enters via nutrient i healing potentiol Propagaﬁon of
infection § turmors.

foramen

Note : Metaphysis has very few macrophages/monocytes.

TYPeS OF BONE ARCHITECTURE
Inmature woven bone :
. lrrpt’opeﬂﬂ arrcmged collagen.  * Seen in:
* weak - Children.
- Bones healing from fracture (eg: callus).
moture/lamellar bone :
Site metaphusis Diophysis
Consistency o™ Hord
gone cells ! T
vascularity 1 |
Fracture healing Fost Slow
Rick of infection t |
Frocture complicadion maolunion Non union
Note :

epiphyseal fractures (introarticular) — Ostecarthritis —> | range of motion.

Orthopaedics * v1.0 * Marrow 8.0 + 2024



4 Orthopaedics

Bone Growth B - - 00:20:40

————— Active space -----

%{.IJI_ l"LjT IS

P'r".11'-3=-:. : Onlu n children

T ses length of bone

= metaphysis
o). Loteral view b). Anteroposterior view 7
X-roy : Le®t hond (child).

Growth plate structure :
apiphujsis
[ ]
Laﬁers
&p‘uphljs.is
germinal layer (most
metaphysis important)
Proliterative layers Direction of
Browﬁn

1-1%Fer'-_-roph i hmjer

(weakest)
Layer of coleification

o
o
o
3
o
o
(=]
—

Layer of ossification

Y

Applied aspect :
growth plote (5erminaj Iaﬂer) injury
|
v v

Complete Partial
* /L side (bone) : Stops growing, Asymmetrical grotwth
¢ ¢/L side (bone) : Continues o grow. l
|
¥ Defor mH.U (Varus/ \.fcdgu!;)

Limb Ieng’(’n di%orepanc.lj

npposi{icmal Brow’fh (Tses thickness) E.'nj endosteum § periosteum.

Orthopaedics * v1.0 + Marrow 8.0 - 2024
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BASIC TERMINOLOGY OF FRACTUREAND Active space -----
HEALING

Fractures 00:00:49

Break in con’dmi’cg of bone cortex.

GENERAL FEATURES OF FRACTURE
Clinical Signs
* Abnormal mebility ot fracture site > crepitus (Pathognomonic).
* Tenderness (moest consistent).
. Smehing.
Rodiological :
* X-roy: Discontinuity o} bone.
CAUSES
Fractures with significant trauma. :

=11

I. Transverse 3. Oblique 3. Spiral 4, Comminuted S, Segmentol

Bending force
Bttty
racney
__,-’ .

2. Butterfly fracturs

mechanism of injur Y? Tomiontors
{pulling)

Agpere

4. Spiral frasture

3.0biique tracture

Orthopaedics * v1.0 « Marrow 8.0 - 2024
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_____ Active space . Pvulsion fractures :
* violent pull of tendons — Avulsion of bone.

* £q ¢ Potella, olecranon.
- Gnm\clrice{;r.

Pulled tendon

Transverse
$rocture of

po&eha

Patella.

Fractures without signi“co.ni: trauma.

Pathological fractures
+ | 3
Localized couses Generalized couses
* infection. * Osteoporosis (m/c cause) :
* leschemio. m/c sites : Spine » hip >
* Lesions. wrist (Colie’s),
* Cysts. * Metastasis : ’
* Radiotion. - m/c site : Proximal Semur. e ‘
- Ix: FDQ-PET Fracture a° to eyst
* Osteomalacia. _
* Rickets, Banana fracture pottern

* Osteogenesis imperfecta.
. Page’cjs disease.
. Scwvﬂ.

* Poin before the Procture (d/t micro Sractures).
. \nveshgaﬁon '
- X-Toy Shows prirmr5 lesion.
* mManagement :
A. mirel’s eriterio. Fracture a° to Paget’s disease
~ Used to predict risk of pathological fracture d/t lesions.
- Score of 28 : Requires prophylactic fixation with internal fixation
devices,
®. Treat underlying couse.

Orthopaedics « v1.0 = Marrow 8.0 - 2024



Basic Terminology of Fracture & Healing - 7

stress fracture :
* D/t sudden § repetitive loading of bone.

* Common sites :

W -

b. Fibula,

weiah’r bearing
Metatarsal (mareh $racture) : | pones
a™ > 3 metatarsal,
Neck > shaft,
* Pain :
- Prior o fracture, :
= T on ac:{‘wifnj march fracture

. nnves’riga{-‘-.ons :
- X-ray : Fracture visible after a-3 wks of symptoms,

- aoc) :
mel Q0C.) sl fenuedema.
ldentifies
Occult fractures.
- Bone scan : For multiple stress froctures.
. mom.gemen% :
- S{DP the ehressors. Runner’s Fracture

- Immobilization of afSected limb.
Shin splints :
ArA Medial Tibial Stress Syndrome (MTSS).
* Seen in runners,
* medial periostitis of tibia.
* mechanism of injury :
Repetitive muscle contractions — inflammation of periosteum at site of
muscle attachment

Pain over anteromedial side of leg
. )("fCl.H : wm. z N Articulation of 4th and 5th metatarsals

Noke :
Robert jones : Fracture of s* metatarsal
bose.

Zone 3 (Stress fracture)

Zone 2 (True Jones fracture)
Zone 1 (Pseudo Jones fracture)
Robert jones fracture
Orthopaedics * v1.0 « Marow 8.0 - 2024
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e NS SERER s Fracture healing 00:18:25
TYPES OF FRACTURE HEALING
v v
Pﬁm:g Semndartj
* Direct heajina * Indirect : Callus (_C,arhlage) formed
* O/t absolute stability frst —» bone
(rigid fxatior) * micromovement ot fracture site (+)
* No collus seen - Stronger
* more common
ematoma Sormation (3-3 dayd) STAGES OF FRACTURE HeALING (30
Nutrient arter3 rup+ures
Bleeding ot fracture site

'

S‘c&ae |+ Collection of blood (hematomo,)
Causes release of chemotoctic agents that
attrocts fbroblast
Stoge I\ : Fibroblasts forms fibrous meshuwork
(Granulationtissues) between the fracture
?ro.gmen%s

!

Fibroblasts differentiote into osteoblaste.
staae W ¢ Osteoblasts Icqjs down osteoid
matrix and minerals 4o form callus

. Bone rerodeling (3 Bea.rs) : $

M S-’mge WV : Callus hardens.

S’cage V i Resorption b}j Osteoclosts o resemble
native bone.

Orthopaedics * v1.0 + Marrow 8.0 » 2024



Basic Terminology of Fracture & Healing - 9

Callus :
* Disorganised mass of immature bone.

' visible on Nevauy after -3 weeks of fracture.

wote ¢ comp ession at fracture site —» pro:notes union.

FACTORS INHIBITING FRACTURE HEALING

S— |
v ] v '

Patient Tupe of fracture  Tissue Treotment
* Old age
* malnutrition Open schemio.  ® Improper mobilisation (m/e)
* Tobacco con&mwphon B imdequa’ce reduction

* Aleohol cons:.-mphon

Complications in fracture healing 00:26:19

NON-UNION
* Calus formation absent for > 9 months.
* Risk Factor : Diaphyseal bone fractures.
* m/c site : Lower 1/3rd Tibio.

Tﬁp-es:

1_

Hﬂpeﬁ'rophic Olgo’crophbc Atrophic

Differences between Hypertrophic § Atrophic Non-Union :

£nds of Fracture smooth § sclerosed (4 density)

Frocture line visible
x-1oy oppearance

Collus Formadion Absent
gone biclogy Abnormal
Immobilisation Improper +

Treodment immobilization Autoloaous bone aratting

Orthopaedics * v1.0 » Marrow 8.0 - 2024

--=== Active space -----



) [e—

—ere AGHVE SPACE <oore gone Graft :
mM/C source : lliae crest,
Ideal bone graft characteristies :
. Osteogenesis : graft itself makes bone using osteoblasts,
a. Osteoconduction : Allows bone to grow on it as a scaftold,
3, Osteoinduction : Stimulotes surrounding host bone o form bone
(&rowth factors : differentiotes mesenchymal cells —»
bone forming cells).

Substitutes of bone sro&t :

Bone conduction * Calcium phospha«ke

* Calcium sulphote
*_PromA (Poly methyl methacrulote)
Bone induction Bone morphogenic protein (improves hone union)

MALUNION
* Froctures heaj'nns in anoiomi.ca]'.B abnormal position.
* Rx: Osteotomy (Bone realigned § fixed it Sunctional abnormality (),

Note : Bones with 1 risk of malunion ve non-union.

* Clovicle (m/© * Lower I/2rd of tibia. (/)

* Supra-condylar humerus * Scophoid

* Colles * Loteral condyle of humerus

* Intertrochanteric (extracapsular) | * Neck of Semur (intracapsulor)
femur * Neck of Talus

Fractures thot undergo malunion, rarely/never undergo non-union (§ vice-verso).

Management of Fracture 00:36:42

lmpor'tant Terms :
Displacement : Movement of distal fracture segment /4 pulting forces by muscle.

Reduction : Bringing fracture segment back 4o normal anatomy with counter-forces.
Troction : Counter—foree applied.
Fixotion : maintaining fracture in reduced position til it heols.

Orthopaedics * v1.0 * Marrow 8.0 - 2024



Basic Terminology of Fracture & Healing - 1

----- Active space -----

REDUCTION

methods

Eﬁ?

I. Manual reduction

(W =1 ]I-!\In used -‘__l,.. [ U\-E'C!'H I,J'-'.f-?{'iz

) :
15=1 Ko

a. Skin traction 3, Skeletal troction

v

mManual closed Reduction :
* Done using manual “raction’ and counter traction.
* Followed bg POP application.
* Repeot X-roy to confirm reduction.

SKin 4raction :

Gandage wrapped —» Force on bandage —» Force on skin —» Force on soft tissue
— Maintains fracture reduction

Skeletal fraction :
Site of pin —T* Upper tibia (m/e).
+ Lower tibio.
distal femur.
—+ Proximal femur.

orily

Local onesthetic
(2% hgnocmne)

Steinmann pin

Denham pin
(’threadm% (+)

wWo Il blode

gohler stirrup

Straight artery forceps

Instruments used Yor skeletal traction

Orthopaedics * v1.,0 * Marrow 8.0 - 2024



Indications l._Type of bone fractured | Osteoporotic Normal

Procedure (upper tibial skin traction) :
. Site : Draped ond prepared.,
a.Local anesthetic given : Bone deep on either side of bone loterally,
3, Stab wound <: as em below ond behind tibial _’tubercle.
made using No. Il scalpel reaching bone
(o avoid $riction while inserting piry.
4. Dilate entry site using artery foreceps.
5. Pin placed in drill and inserted into entry wound.
b. Pin drilled through the bone and brought out ot opposite site.
7. Orill removed and wound dressed,
8. dhler’s stirrup mounted onto pin and locked,
9. Weights applied using ropes.
10. Patient mounted onto a. splint.
Complications :
* Stophylococcus aureus infection : m/¢ infection at pin traction sites.
* Pin—troct sequestrum : ring shaped sequestrum at entry § exit sites.

uses : for traction of lower limb Sractures : Intertrochanteric, distal fermur.

TEMPORARY MANASEMENT : SPLINTS
To stabilize frocture.

Thomas splint : - ?—E;iﬁi& ﬁ:;‘ p;;wn

* Inventor : HO Thomas.

® First use : to treat T8 Knee.

* Fixed traction device (has both
traction § counter—raction
forces).

* Advantage : Patient mobility (+).

* Indication : lower limb $ractures
(/e : fermur Sractures). e

g 10 o

Orthopaedics * v1.0 * Marrow B.0 = 2024
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Basic Terminology of Fracture & Healing - 13

pohler § Braun Splint :
* Sliding traction device used in wards

_» Troction : UJEHSWIS

Counter traction : G\FM'\*H(?ookend of bed raised)
* Locodion of pu\'leﬂs :

= A For Tibia fractures,

* Force:

- B : For Femur fractures,
- C:7To prevent foot drop.

Russell's Traction eohler § &roun splint : location of pulleys
indication : Inter—trochanteric fracture of femur

DEFINITIVE TREATMENT
Algorithm : Assess for involvement of articulor surface.
Present | Absent
intro—articular extra~articulor
|
Open Reduction (o) ( }
A Closed Reduction (CR) surgery (definitive)
Internal fixation (IF) with ¥ £ l )
POP licotion Y
Plates § screws app upper limb Lower Rk
o +IF CR + IF with Intramedullary rods/
with plotes § serews nails § interlocking seretws

Fracture ! shalt of radius § ulna.  Shaft of Femur fracture

Orthopaedics = v1.0 * Marrow 8.0 - 2024
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Orthopaedics

» Open : Fracture visualised and reduced
Leduction -

* Closed ' Done without opening fracture site and confirmed with X—ra Y
RoCu acy of reduction : Open 7 closed

'

Hence preferred in intra-articular $ractures (o prevent osteoarthritis)
POP application :
| =14 b o e A e -.'.'-::"’E"_ R

* Cumbersome

Advontooes

* Non-invasive

© Requires joint immokilization above § below Sracture

* Cheap
i 3 . asy application §
__ Disuse atrophy Stitiness removal

CRHF :
Reduction : using C~orm (mage intensifier)

Fixadion : Rod/nail possed into the bone meduliar

!

in’cerloelﬁmg serews placed (to avoid, rototion of rod)

Y ccwi’ra

Fractures due 4o avulsion Sorces :

v

Potella. Sracture
(d/t Quadriceps pull)

%

1

v

Oleeranon $rocture

(d/% Triceps puld

Olecranon
process

| | kv Humarus
| | \

R
u ‘

\

Olecrano
fracturm-

Tenslon.____

T . band wiring —Radius
Rt OR + \F with Tension Bond wir [ate) (Tew)

Uing ——

Orthopaedics = v1.0 * Marrow 8.0 » 2024
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OPEN FRACTURE, AMPUTATIONS AND . Actve spaca -
POLYTRAUMA

Open fracture 00:00:27

* Fracture + break in skin and, w’\derh:jing so™ tissue.
* M/C involved : Tibia. and phalcmges.

Communication with the
environmental pai:hogens oflecte
(m/c.: Staphylococcus aureus) healing

Fracture hematome. escapes outside

* wound <icm long, wound I-10 em | Open fracture Open frocture
* Couse : D/t impingement + contaminated | With periosteal | VoSCUar injury
of fracture frogments environment stripping
on skin. sewage, farms or
* AMA inside out iNjury fireorm injury,
L !

R——
us.uo.]h_,j ? 10 em

Orthopaedics + v1.0 * Marrow 8.0 » 2024
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16 - Orthopaedics

Active space ---- mﬂMﬁ&Eﬂ\EMT
wound management (more important) :

I, Antibiotics a. Wound toilette :
* wound wash : Povidone iodine § <terile ne.
* wound debridement.

3 Wound closure :

Primay U:'-T‘O‘.'vl_.l'f'(? : Geeondanﬂ/delﬁmjed closure :
Only in clean wounds where * $>6hrs-13 hrs (_C_xp\der". period).
the edges are approximating * Associated neurovasculor injury,
¥ * edges cannot be approximated,
Sad isﬁlac#orlj debridement * Not satisfied with debridement.

4. Wound healing " Manage like o closed $racture.

Fracture :
Grade | : mManaged like closed $rocture.
Grade |\, . :
* ¥ clean (=13 hre) —» manage like a closed fracture.
* Otherwise like open (external fixation).
Grade |\ib, llie : external fixation Gmonobilization/stabilization of bone cutside the
=) body.
Note : Internal fixation is €/1 in open Sractures.

Plocing o. device inside the bone —» growth of organisms § biofim
formadion —» Infection.

External Fixation 00:07:47

Fixation of bone outside the bodlj.

e ——— ———————— TRy
]
schanz pins
Sehon? pins

* Placed proximal and distal o the wound ————— s

. The-j immokilize the bone C.OME:cﬂnS Rod

Pods 40 immokilize the pins

Orthopaedics » v1.0 » Marrow B.0 » 2024



Open Fracture, Amputations & Polytrauma - 17

stobility :

1 stability by :
. T number of pins.
¢ 1 number of rode,

* 1 number of planes used to stabilize the Srocture (®iplonar > uniplanar).

TYPES

I Rail fixator/Limb reconstruction system :

Adjustable rods
Combination of compression §
external fixation

a. llizarov ring fixator :
L mul’ciplcmar
* most stable external Sixodor,

* pllows for compression and distraction of fracture site.
* Pins con be put in any direction.

Distroction Osfeogenesis ;

Done in open fractures with bone loss.

Indicodions : multiplanar system
* Open froctures. * Deformity correction or malunion,
* Non union. * Frocture with bone loss.
* Infected non union. * Limb lengthening,

Orthopaedics = v1.0 - Marrow 8.0 - 2024



18 - Orthopaedics

Strectehing of
callus and new
bone formation
(Callotaxis)

. Corticotomy 3. Distract the rods (1 mm/dawp - physiclogical limit 3. growth of

new bone
3. Spanning external fxator :

uses : Periarticular open fractures.
gg: Side swipe ic}jurH/ baby car injury,

Rods eonnected b
Spanning over the joint
— pine Crushing of distal
QK\/C humerus and
Femur Tibio. proximal wina.
Periarticular fractures
anni er Sixator
C.omplicaﬁons - =ponfing

Ring sequestrum Necrosis 0% site where pin is placed (nfection/heat d/t drilling.

Note : Compariment Snjndfome.
* Equal incidence in high and low enerqy injuries.
* Can occur in open $ractures.
* High index of suspicion and be Vigilant in patients with altered level of

CONSCIOUSNESS,
Amputation 00:19:50
Damaged limb/ eon’camlim’red/ not salvageable
{ v
Parpﬂmt'\on : Disarticulotion :

Cugting the limib 0% the body

CAAHing the limb off the bodj
trou o]h the hone

t Il'i\L_L:)rh ’:'ht—_" joint

Orthopaedics * v1.0 - Marrow 8.0 - 2024



Open Fracture, Amputations & Polytrauma - 10

Indicadions : Dead, danqerous or

e Crush injur 'tj/QT'F-‘q.

dumb limbe

Peripheral vascular disease (Pvp) like diohetes melitus.
Fross bite, 930S gangrere, malignant tumour.

Conaemito . - Al _
Conae tal absence of limb/neuron weseuwlar disense like poho.

Trowmao. scores :

. mangled extremity severity score (Mess) : Seore > 1= Amputation,
* Vi velocity of injurt J or sof tissue coverage.

e | lgchemia fimwe (n\OS‘f 1TTWPOFJ(‘M).
e < Shook,

* R:Rge ot patient.
a. Limb salmae score
2 &anaa score

Types :

. Closed amputadion 3. Open or guillotine :

Skin ¢ closed in 1° surgery, * SKin is kept open after amputation
5 closed in and stoge.

* Indicofions :
- Infected/contominated stump.
- Amputation for ischemic

conditions.

Principies :
I use of tourniguet : Reduces bleeding
/1 i couse of amputation is ischemia. of eVD.
a Structures cut
. mwpu‘mﬁon : E,vertj’th‘tng ie cut.
* Disarticuladion ¢ Sparing of bone.
2, Bone has 1o be cut Som shorter 4hon sot tissue.
4, Double l;ga’re the vessels.

Orthopaedics » v1.0 » Marrow 8.0 + 2024
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----- Active space

methods of closure :
I mﬂodesis : a. mi.joPiasbj : Suh.nrina muscle Yo muscle
Indication : 1schernia/Pvp,

Femur

Muscle

; S!.;.’rur‘ing muscle to bone

* Provides stable Si:urr\p

* cAinPwd amputations,
Skin faps :
I'SHM%‘P: a. S}jmrrwetric-ﬂn.p=

* Anterior and posterior %Lp are of

Same Ireng‘th.
Sulure B anterie 0. o gydure e i on e mid—coronal
rmid-corenal plane
plane.
. Disadmnkage : Pain Wwhile plrming
Pms‘cheS‘-.s.

Posterior flap i longer than anterior

* | Problems of application 08 the limb prosthesis
and | risk of wound dehiscence.

Terminologies of Amputation

upperlin'\b:

00 :26 :13

----------
-

glbow disarticulation €——---48

midfoream / Transradiol €——--=fHf«---

I ay Armputation |
the digits

Orthopaedics * v1.0 * Marrow 8.0 » 2024



Open Fracture, Amputations & Polytrauma - 21

----- Active space -----

rrukenberg amputation :

To use radius § ulna
as pincers - per%rmed
in blind people

Lower limb :
Hind quarter/

Hemipele ctomy —

gritti-Stokes o.mpu’mﬁon :

Closed with patelio. 5
its soPt tissue

Hip
disarticulation

above-Knee
Grransfemaoral)
Amputotion

Distal femur amputodion

rnee

Ampuctadion of the foot :
disarticulation A

gelow-knee

(rranstibioD

armpuctodion
m/'e

Intertarsal joint amputotion

/—b Tarsomeiakorsaijoin’c m{mn
Lis¥rone

Transmetatarsal
amputation

wnptﬂnm ’ watc&ion
Complications of amputations :
L nmpu’toscion neuromao. :
* Constant pain ok o.mpu’ca’rion site,
¢ couse : When nerves are not ctretched § cut under tension ““‘*'”35 FC—
retroct into soft tissues — Lorm neuroma.
o px: excicion (besh), Transcutaneous electrical nerve stimulation (Tens),
Interferentiol therapy

2. Phantom limb (seen in SO-80% cases) *
* Potient Seels omnputoted limb is ottached to the body,
* Sensation disappeors in & dictal to proximal foshion.
3. Infection.
4. Bleeding,
S. Flop necrosis ¢ D/t tight suturing,

Orthopaedics + v1.0 « Marrow 8.0 = 2024



22 _ Orthopaedics

Prosthesis & Orthosis

00:30:59

----- Active space -----

Prosthesis : Orthosis :
* Device that reploces normal anatomy.  * Device that supports normal anatomy,
s
* €9 Artificial limb after omputation. * &g Cock up splint for wrist drop.

PARTS

Socket : where omputation stump attaches

Comec’ring vod
rnee : Point where connec’cing rod meets terminal device

Terminal device

Types of terminal device :
1. Jaipur foot : a. Solid ankle cushion heel (SACH) Soot
nMore suitable for Indian populotion

Flexible heel (allows movement) Solid ankle block  wWaooden keel Rigicd)

Compressible heel (Cushioned)
Does not look normal | Looks normal |
Walking barefoot and on uneven surfaces Not possible Possible
mob‘-lﬂ"ﬂ Restricted Allowed,
Dorsiflexion Absent Present
Inversion/eversion Abgent Present
Saquatting Not possible Possible
Cost High Low

Note :
Armputations in children :
* Save as much bone as possible.
* Disarticulation is preferred over amputation ! It does not disturb bone growth
b5 protecting the Srouakh plate.
* multiple revisions of stump is required.
* Children adapt well to prosthesis.

Orthopaedics * v1.0 » Marrow 8.0 = 2024



Open Fracture, Amputations & Polytrauma - 23

00:34:16

Reimplantation of Limb

----- Active space -----

Prerequisite : Clean wound with lou MESS score.,

Transportation of appendage
* Clean in sterile NS or R,

* Then keep it in an ice box
R ene Jauze piece sooked (1 1schaemio. time to 13-34 hre).
N NS or RL,

* Then keep it in o box.
* ¥eep in a plastic bag and seal it,

Order of reconstruction :

mnemonic : BE FAN of virender sehwag,
l. Bone.

a. extensor tendone.

2, Flexor tendons.

4, Qr{erﬂ.

S. Merve.

b. vein,

1. SKin,

Advanced trauma life support (ATLS) 00:35:30

Simultaneous chagnosﬁc ond ’cherapeuﬁc octivities intended o iden’:‘-.%‘-g and treat
life and limb threadcening injuries begiming with the most immediote.
Indicodions :

Non-cardioc orrest poﬂcien’(s who have had pohj’rmwm,
Objective : To prevenJr deodh in the Soldeﬂ hour of trowma.

Ztabilices the
(‘.omponerﬁs H cervical spine

L Airway : 3. Circuladion (stop the bleeding.
Chin 1i#t/jow thrust with 4. Disability or neurological status,
restriction of cervical spine motion. S. exposure (undress) and, environment
3. reathing, (temperature contro).
Pelvie fracture management :

Con couse IS - AL of blood loss — hemorrhage §
deoth,

I Pelvis binder/hands/bedsheets

To.mpomdeﬁ\eb'tocd.'loss.
a. v Sluids : RL 7 NS,

3. external fixokion of pelvis.
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24 - Orthopaedics
00:41:37

----- Active space - Damage control orthopaedics —_—

Limited surgical intervention to control hemorrhage § contamination.

Indications : Unstable patients (Do not take them up Ror Sx —» Sepsis and death)
£g : Fat embolism syndrome, chest injury, coagulomihi.j, h}jpcr&\erm'm, severe

ocidosis,
. €arly temporary fixokion using /' \& s —
external fixator. 3

3. Potient is optimized (in ICL.
3, Definitive treatment.

external Rxation of pelvis

Crush Syndrome 00:43:36

Paihosenesis :

Compression of limb $or prolonged period

Hypoper fusion, myonecrosis
lrelease of compression

Toxic metobolites ge’c released

Reperfusion injury (559tem'1c manitestations of toxic metabolites)
<aﬂu{'e tubulor necrosis, renal Sailure

nMyonecrosis
metabolic acidosis, hypertalemia, hypocaleemia.
Management :
I, Fluids :
encouroge high urine Slow.

3. Alkalinization of urine with sodium bicarbonate :
Prevents mgoglobin precipitation in renal tubules.

Orthopaedics * v1.0 * Marrow 8.0 = 2024
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METABOLIC DISORDERS OF BONE = Aotve space

DISenses G.;—EGCHHE}! de"feioprnen{ of bOne

couses bone .
Cau m’?ﬂHﬁGSS —_ TT\IC!'OQCOP'LQ ?rac’tures (PQ‘.(‘\) —» further weakens
bone —» Pﬂﬁmloglcaj ?—f‘o‘cmre

Calcium Homeostasis 00:00:30

Par o.'kh1 jr i
maintained blj : < oid hormone (PTH.

Vitoamin D
HYPOCALCEMIA
Physiology of homeostasis :
{ ca® — 1 PTH (secondary hﬂperpara{haroidism)
|
v : .
| O-hydroxylose } co* reabsorption PTH receptors on
(rode limiting en‘aﬂme) 1 PO,* excretion oskeoi:lasts Cf}
as- hydroxy —> 1,aS— dihydrexy vitamin © Release of RANK ligand
vitomin D (stored) (active Sorm
l Resorptio bij osteoclasts
Y
1 absorption of Ca™ and PO, — normal Co™ levels |
in the gut l"*‘e feedback 1| ALP (d/t new bone
Parathyroid gland (e s&nﬂwesis)
ckets/Osteomalacio).

Couses : vitamin D deficiency ®
g'r’ PTH; Po:ﬂl pL'PT

(=)
Primary hyperpar akhyroidism
Couse : Adenomo.
< }PTH\ \: —ve feedback —= NO efSect d/t adenoma
Resorption of healthy Lone $ cal resorption (7

1 pOA excretion

and new bone $ormodion
o (Labs 1 & Coy 4 S PO

Orthopaedics + 1.0 + Marow 8.0 2024



o [ ovossescs

--= Active space ----- Eenal i‘-a.ilm
mMechaniam !
Non-functional thneljs \
/ N \
. o Ca™" excretion releases Ca’*
NO achmhorl of vitamin D el oc_.%eodrjﬂ’rmphlj ¢ 65 goiorion -/‘
vitkamin D deﬂcienc.g Bone resorption + new bone synthesis
H}jpoco.loemia l
l multiple lesions in bone
1 eTH
Labora’cotH picture in hﬂperpam.ihgroidim -
. Primary 1 l ) 1
a.Secondary | d/t vitamin D deficiency {/Normal | | i t
d/4 renal Sailure : ) Pt
Overview of metabolic bone disorders 00:13:22
5roud — ngperpam’d-grmdtsm B
minerals
Rb s
™ Rme*s > Ronormal Ca", PO4 and PTH
Vitamin D
(de-“memﬂ) Osteomalacio. _/
Senetically abnormal collagen
Procollagen—s Osteogenesis nmper%‘ecta/
T (colla;en) l Vitamin ¢ (dﬁglcler\cﬂ) > Seurwy
Collagen (coenzyme deficiency)
Osteoblasts
> c«eﬂs ‘““M —+ Paget’s disease »
‘""09!’ lost .?JO‘ELW;&ICO.,PO-‘#m'\dPTH
Decrensed —* Osteopetrosis
—o Lot BOne Mass > Osteoporosis ——» Normal lab parameters
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Metabolic Disorders of Bone - 27

001817

Rickets

CAUSES
* vitamn D defciencu : n
Nty tonal

Malabsor 1\,‘ on,

Lack of sunlight exposure,
- Lwer and IMan_lj disease.
- ‘EYLLE!}‘S. .-

* Ca* de%“wc;erm&

* P4 de?«c-eneq.

Swalll In wrist
LABS ankle joints

{/ normal Co™, | PO4A-, 1PTH, faLe

CLINICAL FEATURES

. Skull ¢

aniotabes/ So%en’ma of skull/| p'-.ng pong skull ¢+ earliest chanae.
* Frontal bossina.
. Delaljed closure of fontanelle.

a. Chest:

* Rochitic rosary * Costochondral junction swelling (blunt and, non-tender).

* Pigeon cf 1e.e-\/ pectus carinatum : Prominent sternum.

* Horrison suleus : Due o bending o} sottened ribs by diaphragm contraction,

3. Long bone deformities
. Onlg seen once child starts wegh’: bearlng.
Kot ceen in infonts.

B/L genu varum &/L genu. valgus windswept deformity
(m/c presentotion)

Note :

va]gus on
one Side
varus on
one side

Seorbutic rosory (d/t vitamin C deficiency ¢ Painful as they are due to bleeding,

Orthopaedics * v1.0 » Marrow 8.0 » 2024
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Aot
- AL

&=
B

— Midiine
Ccive space ----- |
|
Cubitus valaus :
Substus varus ‘I"‘.'i md]ine
moves tolunral /f
midiine of the 'nnd'.j
Coxa vara. : Thigh moves towards the Nl . i
. \, » Coxo. Jalgo. :
@enu varum : Lea moves towords the T':‘..':f". MOVES ala from the midline
mid|ine N \
Senu migus :
Leg moves oLuayy from Hhe midline
®ow leas) (nock Knees) deformity
M/C couse in children | Rickets \diopothic | Idiopathic > rickets ! Rickets
|_M/C cause in adults | OA > RA RA > OA RA
Senu varum seen in a. child more than 4 yrs of oge —» Rickets,
Deformities ok the hip :
* Coxo vara (130%)
* Normal (a0-125%)
* Coxa volga. (13s®)
RADIOLOGICAL FEATURES
Normal Rickets
Cupping of
‘Dia.PHLjS'LS methphysis
metephusis : iﬂmﬂ — wademng
4 Widening of
&rowth plate epiphyseal plates
i Sic
i Ph‘j Frowjing - ragged edges
Healing rickets :

- Orthopaedics

X-Roy ond serum ALP
* Co0® normolises

. :
winite line

AL e
T YAl

OTH L L_;]tnu.;{'n ['Jﬁu{e\i
. PO‘" : T
© AP |

Orthopaedics * v1.0 = Marrow 8
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Metabolic Disorders of Bone - 29

Active space --——

TREATMENT
oung cnidren : Detormities are reversible upon starting treatment.
* Older child : Octentnmg : Da . i o
—TIETIOMY Yor residual deformity after bone activity is reduced.
OSteomalaCia 00:31:44
FEATURES =
) >1jrnp'{'0ms :
* Female 7 n g
CUE e * Poly arthralgio.
JOULT f C\E'.C'.“_Q_ ' pii Pa_ins_
INVESTIGATIONS * Proximal n'\‘tjopa%"ntj.

Qa.diolosicnj :

X-Bau :
-
l. Pseudotroctures :

rocture/

a. Protrusio acetabuli :
Head of femur pushes into the acetabulum.

looser 2one

* AMA milkman's
* mM/C site : Neck of femur, clavicle

Ribs, scapulae, pubic rami.

Transverse band of
rarefaction

sane bottle deformitu : 4. Triradiote pelvis.
S. Trefoil pelvis.

2 rharme
2., Chodmpoar

-~

Biopsy : Diagnostic.
Note :
Other conditions where looser’s 2one can be seen:
* Hypothyroidism. * Osteogenesis imperfecto.
* X linked hljpophos.pha‘cem»c rickets.

o Pnge-\-’s disease.

* Fibrous d:_,}spl.o.sia.
Orthopaedics - v1.0 - Marmow B.0 - 2024
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Active space TREATMENT

vitamin D ¢
y lakh = 6 lakh 1w eiH'E' im/Zoral (stot or over .-'1.-'J|IJ' )
DAl Ak ¥ L Yor 4= weeks

5 weekly SOk = Lok 1U For 8-13 weeks.

Note
. najacia - X—&.’m} scanograsm :
= Fibrosarcoma. - Full l(,—_iﬂr_111"|'1 X-K0 Y of we .' t bearinn
Osteoblastoma. lower limb.
- Osteosarcoma. - meosures and quantifies deformity,

- M{ﬁn—osﬁs#u]mq fbroma.

Scurvy 00:39:38

Collagen maturation and osteoid formation defect d/t vitamin C deficiency.

Features of seurvy

. |
v v

Bone (Radiological feotures) &lood vessel (symptoms)
= ‘“_‘ls\y:‘.w'.j.:.ﬁ- ‘—— '_ e — )
- Ground glass appearonce leeding  Costo Chondral Bone :
- Pencil thin cortex qums Junetion : Subperiosteal hemorrhaqe
* metaphusic ; = Seorbutic Y
- teliveob i kel — | D/D Rosary &/L knee pain
- Scorbutic zone | . Hemmg rickets
= P i " Cﬁngeni’mi Sljphil‘l% |
* £pipht ysis [ * Plumbicm i
= ! er 2ir ) * Leukemia

Findings in Seurvy

Onthopasdics * v1.0 « Mearrow B0
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eadment : vid
----- Active space -----
* Vitomin anda D delciency I
* Feat &< ob both are seen.
Hspelfpilra_t hyroidism 00:42:41
hyperparathyroidism : T PTH irrespective of Ca®* levels.
* M/C cause : adenoma.
* Rx:sur aical excision of adenoma.
- . N
3" hyperparathyroidism : * Renal failure.
* Hypocalcemia. * Liver failure.
* Vit D de%cuencﬂ.
T PTH causes 1 bone resorption
' ¥ v v
Salt and pepper skull Teeth Phaimges gone *
Resorption erown tumor / osteitis
of lamina fbroso. c5§+1m/ von.
duro Recklinghausen disease of bone
Breokdown of bone
J
L)
covities
subperiosteal resorption on i
radial side blood gets flied
Hb breaks down to hemosiderin

1 serum ca®teotures :
* gones : Paintul bones (ostetis Rbrosa Csthc‘n).

* Stones ! ﬁidneg stones.
* groons : Abdominal samp’mms.

* Psychiadric over tones

- Nervous SHS’cem : Lethorqy, ?o.’tigue,

memory loss, depression, psychosis.
Alternating 2ones of

1 and | bone density

Note ¢

Renal os%eod:jstrophlj x-—m!j :

Qu:_:aer Jersaj spine

Onthopaedics « v1.0 « Marrow 8.0 » 2024
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----- Active space ---. O_Sttoporosis 00:47:09

* Porous defect of bone.
* Normal qual'rhj, | quantity,

ETIOLOgY
Osteoporosis 30 grse; age
I (.
v Y
l a°
‘_.__ B _} L] uuas:
| — Post Il - Senile - Steroids.
menopausal (r-\ge) - Heparin,
(/e rigk (m/c couse)  * Hormones : C,ushirg‘s
factor) * Immobilization.

* weightlessness/ I /v
0 10 20 0 4 50 80 T0 80 90 100
5pcme. Age (in years)

. g i AP Relationship b/w age and bone density

* &strogen : Has a protective effect agoinst osteoporosis.
PATHOGENESIS

Osteoblosts - Os{-eocfj{-e (resk‘mg stoke)
nseing

Couses an imbalance b/w osteoblast § osteoclast (hone Sormation < resorption)

!

| strength of bone

.

weak bones and microfroactures

CLINICAL FEATURES

* BacK pain ¢ Earliest symptom. Forward bending of spine : kyphosis
Poin before fracture (constant weight

bearing).

* Fragiity frocture ¢
= m/c. complication.

Bt ;
- Sites : Spine, Neck of femur/ hip, colie’s Y 4 | {"i ( -
#fﬂ.cﬁ-lfe- - - e é\- i —
. oeg«m*,j ! L ﬁf.!h()".i"‘. DeVor ity d/t spine fracture

Orthopaedics * v1.0 * Marrow B.0 » 2024



Lob Qnqu_‘; :

Q(\L‘il\'\l\"'qh“ﬂ] ?{“.'\h wres -

\ A VNAES are onl - . : . )
1 A E a1 (1 JI R [\lt‘lt ¥ Ta) "J.' l_““ e h{" Y

deda W0y of
verteboe/

COM ression

Spine : Lateral view

Bending of

spine around
intervertebral dise
(s so¥ening of
bones)

Cod fish vertebrae/Fich mouth
vertebroe/Biconcave vertebroe

Note :
/O For cod fish vertebroe :
* Osteogenesis imperfecto.
* Osteomalacio.
SCREENING
Prerequisites/ eriterio. to screen :
* women age 2 S yrs.
* mt-:mo&'age 2 10 yrs.
* Froctures seen ofter so yrs o¥ 09e.

Orthopaedics * v1.0 » Marrow 8.0 -
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- Active space -----

ToAa

colle's fracture

2024



34 - Orthopaedics

ACHVE Siiace DEXA scan (Dual energy X-ray absorp-tiome{-rl.j) :

L]
* Rssesses spine (preferred), hip § calcaneum.
T Scove ¢

* Density s compared with a Popu!ahon hmrma peak bone demu’rlj.
* Younq reference male/ female, 30 yrs of age.

Ssification of oq’ceoporosis (based on T-score).

= O %o -1 : Normal. - £ -35: OS‘feOpOrOSB.
- -140 -35: o.c,’teopenia, - < -3,5 with fracture : Severe osteoporosis,
TREATMENT

Orugs | bone resorption :

Inhibit osteoclastic ac’civi‘tg.
. Bisphosphonates : First line drugs.
* Risedronate, Ibandronate, 2 olendronate.
* Rdverse efects :

Prolonged use of bisPhosphono&es (-4 3rs}

} osteoclastic QCJ(NHB
(ower than ostecklastic ac’riui@

F\’tapica.] fracture
Rfﬂp'\cod fractures around hip
* Drug holiday : Tempomrmj stop using bisphosphonates § switch +o other
drugs (Teripara’cid.e).

d. Denosumab : monoclonal b against RANK, |‘.3cmd,
3. SERM : Roloxitene,

4, HRT : For post menopawusal snjmp’:oms.
Orugs that 1 bone formadtion :
T oct ity of osteoblast (anabolic).

.. Teriparafide : Synthetic PTH (small doses increase only osteoblasts).
* First line in severe osteoporosis.
* used For shorter duration.
* RAdverse effect : Cancer in rot modules,

3. ﬂbajopa.rahde : Stjn‘(heﬁc PTH.

3. Romosumalks ¢ Afti sclerostin Ab (Sclerostin ——» Osteoblasts)

Onhopasdics * v1.0 - Marrow 8.0 = 2024



Metabolic Disorders of Bone - 35
orugs that | bone resorption § 1 bone formation :

---=- Active space -----
* Strontium Ranelote : T complications

Treatment of deformities :

|+ Imect PMmA bone cement.

sty Restores 'I"\eu)1h+ of vertebro. —» Inject bone cement.,

Balloon Hi:)phopias’(a Vertebmplastg

Paget’s Disease/ Osteitis Deformans 01:07:43

* male > female.

* Incidence : S decade.

Eﬁologg:
* \diopathic (m/e). * Paramyxovirus.

* SQETM gene miutation. * Pelvis 7 tibio.
Pa’thogenesis :

1 osteoclost acﬁuihj — 1 bone resorption — 1 bone Sormation b!j osteoblasts

(1 aLe)
S{-aaes '

. L,Bﬁc pha.se‘
* Mmixed phase.
* Blastic phase.

Clinical features :
I Pain (m/e).
a.8one is warm to touch § thickened
2, Weak bone (Banana. frocture).
4. Craniol Poramen stenosis : CN 8, S, 7, 8 (hearing disturbances),
S. Otosclerosis.
k. Thickening of skull : Frequent changes in hat size.

Invesﬁsaﬁons :
* Biopsy (100D : mosaic pattern.
* 1 ae
Orthopaedics * v1.0 » Marrow 8.0 - 2024
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Radio\ogtcal features :

Active space

I Lutic !\ll nse !
veo/Slame sl oY ed appeorar\c*e.

L= T [ W W

* Oheporos)

Cir CLUmMSCYif o @ Circumser ibed lesion

n the skull.

a. Mixed phase ;

Picture frame vertekbroe Norl.j vertebrae

2. Blastic P'nase : Thickening of skull

Treatment :
l. 2Zoledronote :
* Long o.c:ﬂng bisphosphona’ce.

. &q:npr'e,ss osteocloastic a{:‘w&gj.

4. Caleitonin : To manage padn. Tarm O shanter skull

Complications :
* High output cardiac failure (couses deoth).
* Transformation 4o osteosarcoma. (d/t 1 bone turnover),

Osteogenesis Imperfecta/ Brittle Bone Disease 01:14:27

' elene’cimnﬂ obnormal collagen.
* COLA I gene delect,
T‘Ij)eﬁ -
. AD/ Type I/ Clossical :
weok bone — Recurrent pathological fractures.
a.AR/ Type It : (still born/lethal Sorm
multiple fractures in utero (seen in antenatal scar).
Invesﬁsaﬁons :
Normal l.aboro&onj volues,

Orthopaedics + v1.0 « Marrow 8.0 - 2024
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--==- Active space -----

Clinical features :

L ‘Devormities : O/t mult ple Yractures in the same bone. a.Blue sclera :

Chorowd &
visible d/t

thin selero

3. Easy bruisin Q.
s -

Treatment :

L Broces: 3. Realignment osteotomies :
Prevention of fractures. Seekh kabab operation.

Laboratory Values in Metabolic Bone Disorders 01:16:48
a® hyperparothyroidism/ /
Normal
Rickets/ Osteomalacio /o ! v !
Renal osteodystrophy 3] t T t
Osteoporosis Novrnal
I° hyperparathyroidism ™" 1 | 1}
| Paget’s disease Normal 11
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NnL .'-.".:
s

Orthopaedics

UPPER LIMB TRAUMA : CLAVICLE AND SHOULDER

mechanism of Injury :

Fall on an cutstretched hond. Acrormion
Proximal humerus
Lateral border of scapula
Fracture of Clavicle 00:04:01
F L

) i

* m/e Srocture At birth

g

in newbkorn
medial I/3rd : Tubular.

; anot
Overall : /% Om5<1.o¢em5 a/3rd : Flat.

* /e site of fracture : Junction of medial a/3rd (3/5t) and lateral I/3rd (3/Sth),

DISPLACING FORCES IN FRACTURE CLAVICLE

Lateral fragment : Pushed down
Stemocleidomastoid Medial fragment : Pulled up

Pulls up

Pulis down

e

i e Fracture of Clavicle
COMPLICATIONS :
¢ malunion (M/<) : D/t displacement,
* nNeurovascular ir}ju;j to <: Brachial plexus.

: Subctlovion vessels,
* Non-union (vern:j rare).
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Upper Limb Trauma: Clavicle & Shoulder - 39

----- Active space -----

MANAGEMENT
conservative m Clnc,\ge ment :

L | ¥ v

Arm sling / arm pouch  Combination of both,
1B
=)
o=y

’ .

velpeau bcmdage '

_» Frocture of clavicle.
ndications o) i
s e - Acromion injuries,
Shoulder dislocations.

Surgery:

.. Open clavicle fracture.

3. massive displacement (Skin tenting +),
3. Reromiociavicular joint involved.

=

. Neurovosculor inju.nj.
. Floating shoulder injury (Clavicle fracture + glenoid $racture).
Procedure : Open Reduction + Internal Fixation.

un

+ 'l' roLr Af_",n f ¢

with plates £ serews With intramedullary Sixotion W'

00:09:36

Shoulder injuries

ANATOMY OF SHOULDER JOINT
* Type of joint : Ball (Heod of humerus) § socket (ﬁlenoid)Join%.

* 3ize of head : 4x size of socket — High mobility —» Most commonly dislocated.
Low stability,

Orthopaedics * v1.0 » Marrow 8.0 - 2024
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3
L- #¢

e
----- Active space --.-- |
: ) o i :
Dynamie stabiizers] | State stabilizers * Glenoid lakbrum : Provides some concavity
to accommodate head of humerus,
Terdse of lang

head of Beeps

* Wealkest point of shoudder\jolnf s inferior
* m/c dislocation : Anterior > posterior >

Superlor inferior,

ligarent h;l_. p1 & .’ A AT

Swywa Sperabug

LS ey
Infraspmatus
wposheroriy)

Substapulars

Teres munor

Foidz of the
Joint capeule

Lposter o)

Shoulder joint stabiizers 'Ea—?‘_ﬂ;(jﬂ ?‘?ﬂ4
ANTERIOR DISLOCATION

Sub’cﬂpes :

R MANCU
AP 1” ga, ) Pre glenoid Subeoracoid (m/e) Subelovieular Intrathoracic
y %rk:”’”& Presentodtion :
l \
!‘-""} Attitude of limb (Bbnormal position of limb ofter
dislocation.

* Loss of shoulder contour —» Flattened,
* Abduction § external rototed —» Loss of adduction

it tion,
ﬁ}\pfzalb‘:;{%}”ﬁm of 44t perly

H/o trauma. |
mechanism of ir}junj{ *

Fall on ocutstretched hand,
Acute dislocation : Emergency — Requires immediate
reduction.

Loss of shoulder corvtour in
anterior diclocation

On examination :
. Homilton Ruler Test
Ruler ploced against loteral epiconclﬁle
of humerus

Ruler touches acromion d/t disploced
head of humerus

Orthopaedics * v1.0 - Marrow B.0 - 2024




Upper Limb Trauma: Clavicle & Shoulder - 41

1. D €, oo
 LUBOS e A 3, r“nll.o:l_.anj test 4, afljﬂrﬂ’% test

¥

unable to touch
opposite shoulder

s, Qxlllart_.j nerve ;r}_]urtj :
Hoi
Loss of > Motor function c»$<"De1 P

A Teres minor.

L. Sensory function : Regimental badge sign CP&res’r’nesia/ﬁnghng/
numbness/tenderness over lateral aspect of
upper arm.

x—raﬂz
* AP view,
* Loderal view.

X-ray Anterior diclocation of shoulder joint

Techniques of Reduction :
L. modified Kocher’s Technique (TEAM) : M/¢ 4o be used,

I. Traction 4. external rototion 2, fdduction 4. medial / Internal
rototion

Orthopaedics * v1.0 * Marrow B.0 + 2024
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Active space -----

Note : Attempt closed reduction under analgesia

Falls d/t I"'l‘lllj."mflle spasm
¥
Atiempt closed reduction under anesthesia (Causes muscle relaxation)

Fails

‘

Open Reduction

a. Stimson’s technique * 3. Hippocratic technique :

Potient prone

Heawy object tied fo dislocated limb ;‘ﬁ.’; \3-

Hang limb at the edge of table/bed
Gradual traction overcomes muscle spasm ® Countertroction :

‘ with Yoot
Reduction achieved

® Traction : with arm
After reduction

W .
; D\l,t‘r'j?c,_.- \  Place arm in arm pouch.i sling/ velpeau bandage
e Wi Y
\ et
i %Q‘c L™ Promote healing of soft—tissue injuries

ol 0 v

} risk of recurrent dislocations

Complications of recurrent dislocations :
. Bankart lesion (m/e).
alenoid labrum tears anfero-in$erior15

Loxity ot inferior glenohumeral ligament
1 S‘tclbil'm:j

Recurrent dislocations

* &ony bankart : Avulsion fracture of antero-inferior glenoid. AuL +o fea
- ’n‘[’e}l‘—"l- _T =¥

Bowj bankart
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----- Active space -----

a. Hill-Sachs lesion
gecurrent dislocation —» Head of humerus repeotediy hits anterior 516[10'101 i

l

Indentation on posterolateral sur foce

Bankart lesion —__—'
Posterior

glenoid rim

Hill-Sachs

Engaging

Hib-Sachs
in et
rotation

Despiaced
Bankar lasion

Antencr
glanoid rim
mechaniam of Hil-Sachs lesion X-roy ¢ Hill-Sochs lesion
note :
* m/c complicodion o% shoulder dislocation : Recurrent diglocadion.

e m/ c[: zarly complication : Axillary nerve injury
Lote mmpﬁcaﬁon : gecurrent shoulder dislocation

* m/cnerve 'm_'jured in shoulder dislocodion : Axillary nerve.
POSTERIOR DISLOCATION
mechanism of injury : In seizures.

. wigh velocity musculor viclence @peci%63‘<: High voltage electric shock.
In Electroconvulsive therapy (ECT.

a. Foll on outstretched hand.
3, Troumo.
Attitude of limb :

* pdducted and internally rototed
Loss of abduction § external ro’co&ion)

¢ choulder contowr : Not lost.
* pPain (+).

Clavcle
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----- Active space ----- % VOY*

ctrie hinht bulb Q.

Normol x—rmj x—rouj in pos’cerior diclocation
COmpiica.tions :
® Lesions > Reverse Bankart : Postero-inferior tear of aienoid labrum.

Reverse Hill-Sachs : Antero-medial indentation of head of humerus.
* Nerve ir!jurvj : Axillory nerve /o).

INFERIOR DISLOCATION :
ARA Luxotio erecto.

mechaniem ! ngembdm‘cion ir:.jurlj.

Note :

Tests for choulder iﬂS’(L’lbﬂi{U.

s b "J : | o )G

| Fulerum
Prterior Cronk

Apprehension

Posterior Jerk
Inferior Suleus

Treatment of unstable shoulder : Surgery,
. Arthroscopic <7 Bonkort's repair
* Hill Sachk’s repair

3. eristow lotarjet operotion 5

JL Obsolete
3, Puﬂi-plod'{ OPera:Hon
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UPPER LIMB TRAUMA : ARM AND ELBOW S—

Proximal Humerus Fl‘acture 00:00:08

* Rigk Yactor : Poctme = :
L nenopausal O‘L-'c(i‘_(ﬁp(‘;f otic females (rote of Og-{-eopc,rog.g N

proximal 'h.g,unerul; > other i’.)&ﬁ%).
5 S i Py

* nmvC site : Wwraical neck of humes LAS (PO&?.-SGS ‘th\"()uah lesser % Sre&{er
tuberosities).

* mvC tr}jured nerve : Axillary nerve.

NEER'S CLASSIFICATION

Frocture : Surgjcal neck of humerus  NEER’s tupe a proximal humerus fracture

Depending on the ports (%ro amerﬂs) displaced $rom normal anatomy :

Parts of proximal humerus
T No. of fragments
e - Head of humerus
n 0 (undisplaced)
" a Tuberosities <: Greater
Lesser

1 3

'L_ 1% 4 Shaft

No. of parts & risk of complications (2.9 : Avascular necrosis).

TREATMENT
Definitive :
Open Reduction (OR) + Internal fixation (IF) with plates § serews.

Fracture OR+IF with plates §
serews
Orthopaed|cs * v1.0 + Marrow 8.0 - 2024
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----- Active space -.... Shaft of Humerus Fracture _ 00:05:14

* Fracture between sury '\EI-‘[Z\'I necrs ¢ v PUMErus ?i
supracondular area.
* Associated injured nerve Radial nerve
(runs in radial groove on the shaft of humerus).

Treotment : I
{ v )
Closed reduction (CR) Open Reduction (0R) ]
+ + = ook
POP application IF with plotes § screuuS__J
| !
Hangmg cost

Note :

Hanging cast : Keeps fracture reduced with growity —» Requires patient o be in

uprigh‘c position o work.

Holstein-Lewis Frocture :

Site : Junction of upper a/3rd § lower 1/2rd
(rodial nerve perforates lateral

intermusculor septum)
Couses entrapment ot tethered radial nerve

wriet drop + sensorﬂ loss

Bx: C.Of.‘.'r‘-_-u{.' ‘lp] int

Holstein-Lewis Fracture CocK-up splint
Orthopaedics *» v1.0 » Marrow B.0 - 2024



Upper Limb Trauma : Arm & Elbow - 47

anagement of sha. :
Manag £t of humerus $T‘Q.C.‘tur e Active space -----

Fracture with radiol nerve palsy (Meuropmxta)

Closed reduction + POP application

Examine recovery of nerve function

o .

Qecover5 fails

Nerve conduction st l_Ldlﬂ

.

Nerve recovery
|

:

Present Absent

. .

Wait § wateh Surgical exploration of nerve
.',—

ORHF of fracture

Fractures around elbow 00:18:23
Tupes :

d Note @ ~

. —}_.,4_:_'_'-.'QL-:;-_}:'-.d_lJJlLH ‘HLJ.I’W“ET s GT\/Q) L‘U}*’\.ﬁe Jb’

elbow joink : Unohumeral joint.
* Lateral e:.ond-ujle frocture (@nd m/ o).

* Medial condyle fracture.
* Transcondylar $racture.
* Intercondylar frocture.
* Olecranon $racture.

Three poi.n’c bonl_,j reladionship in elbow :
|

{ 1 3-point Bony relationship in elbow
mMaintained Digturbed
Supmcondglar humerus Other fractures oround elbow.
frocture

SUPRACONDYLAR HUMERUS FRACTURES

Shoft of
Humerus

Condyles ot
Humerus

Ulna

Rodius

Orthopaedics * v1.0 - Marrow 8.0 « 2024
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Salter Harris type a (extraarticular) fracture :
* m/e fracture around : elbow in children : D/t am:d'ormj

v ‘ v v
Sott, 4hin, narrow bones in children Flottened M@on_c_lgto.r areo. Thin d/% olecronon % coronod Fossy

* m/¢ mode of njury : Fall on an outstretched hond
. S ; Posterior displocerrent
*m/ ¢ mechanism of '|r§._]urlj : Hl:jPere)d‘enSiOﬂ =4 )

Types based on displacement of distal i‘-ragmn’c :
|

v y

Extension %Pe Flexion '(Hpe
(posterior displacement) (anterior displacement)

4 ' =

mMechanism Dis.plo.cemen‘fs in extension Jrgpe
v

Fall on extended elbow I. Proximal migmecion

* a. medial it and medial chitt

Triceps pull 3. Internal rotation }m/c

4. Posterior (dorsal 4kt § shift

A

Gartland Classification :

R N el e T e
Appearance undisplaced * Anterior cortex : breache Displaced complete
(Fracture line may not be visible) | * Posterior cortex : intact $rocture
(incomplete $racture). Fish +a
Lot pad sign
Definitive | POP applied in 90° Slexion of Reduction Open/closed reduction

-

treodment | elbow
IF with K-wires

P.deTa’re Imdefume

poP H wires
applied inserted

Orthopaedics * v1.0 + Marrow 8.0 - 2024




Upper Limb Trauma : Arm & Elbow - 49

e Fni ale a/ sall 211\1\,.

rematoma around fracture pushes away fot

%aﬂ-shuped luceﬁm.l, oxound .C,u.prac.ondleat’

areq

Fich—tail deformity

Dunlop traction Boumann's angle ORIF of supracondylor
(For +emporary stabilisation (to determine adequote frashure
of fracture) Sracture reduction)
Complications :
|
eorly G\eurfvasmlaf ) . Lote ,

* vessel injury: m/c = erachial artery malunion (M/®) myositis ossificans

. C,Ornpar’(men{' sandr()me
* Volkmaonn lschemic contracture
* Nerve injury m/c —» Anterior interosseous > median 2

Rodial

Cubitus varus / gunstock
deformity (| carrying angle)

peripheral Fasciculi : AIN fbers (1 njury

\ t\_ ‘}: medial $asciculi : Medion nerve fibers

Cross—section of median
nerve above elbow

Note : Foot drop in pos’cerior dislocation of hip * o/t common Pefoneai nerve (CPN)

Su, =
P“J 5 (( iD-" Perupheml fasciculi : Fibres of CPu

Selatic nerve

Orthopaedics * v1.0 * Marrow B.0 - 2024
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—==-- Active space

Compartment Syndrome :
Pa{"r"rogenesis : » Vessel laceration.
Proximal fragment causes brachial miPnJ NJUrY € vessel spasm.,
- . My
i\ * vessel endothelial damage,

(‘\“‘IH‘![“I"\]‘R(-’C- oY blood Slow Lll‘.fw{'anl.i

Thrombus Yormation,
(collateral {:ai_\nhc\rlj blood -;ui.ﬁpl.tj maintained)

_» Muscle ischemia. (first ofSected muscle : Flexor digitorum profundus)

N\

Hﬁpox o

\

Inflammation

'||

Compresses vessels within the same compartment

Swelling of muscles

v elbow Slexion
Muscular neerosis § fbrosis — Contracture Zong.g;ggnaﬁon ::Lf:
Fingers : uaming
Clinical feotures :
. Pain on passive streteh : most 4. Paroesthesia.
important sign. S. Paralysis (Lote sigry.
a. Publiness (swell ingp. b. Pulselessness (vera lote sigr.
2. Pallor.

anes’rigaiion Compartment pressure using manometer ENM * €10 manHg

Cﬂmpar’cmen#
Difterential compartment pressure - —_— -

< : 8
(in low &F) e ™

Treatment :
Fosciotorny, ¢ Longitudinal incisions on superficial § deep fascia in all compartments
Fall in compartmental pressure

v
Improves msu.darﬂ'ﬁ — wound left open till pressure falls

v
AMer few da55| > Shin Bm‘“
_ L vacuum/! negative
pressure therapy
o

FQMOWH

Orthopaedics + v1.0 » Marrow 8.0 - 2024



Upper Limb Trauma : Arm & Elbow - 51

~ 2
i IV A
volkmann’s '|scheml¢ Contracture : A D 1:;:;’\ {}arﬂw .
ol Nan - Pouv - ot DR OV BPAOR. e
Features : ' otV

* Deformity > Elbow Sexion,

= Forearm pronation,

= Wrist Slexion, I ;’
L Finaers ¢ I —y
q lowsh 05_ Volkmann's Isehemic Cortracture

. 5.en~:.m-wﬂ loss and motor para'ltjsus N forearm § hand. of upper limb
LLEYOR Arotar of muarntlee obif

Treatment (Based on severity of contracture) :
* mila: Tuwn buckle aolint,

* moderade : Maox page (muscle shd‘mg) operation.
* Severe : Bone shortemng.

Twm buckle s.plirrt

Note :
" cause of [ Compartment sandmm_[ Overall : Tibial fracture,
In children : Supmmndtjﬁar frocture.
Volkmann ischemia in ehildren : Supmcondfjlar Frocture.
Pink Pulseless Hand :

SLlpracond51M humerus $frocture
|

v

&rachial artery corpression / spasm

‘

Collateral perfusion maintained

Rodial pulse (=) Limb appears pink

Rx : Fracture reduction (mproves vascularitﬂ)
Malunion :
* m/e complication.

* D/t medial titt + internal rotation of distal fragment —» Gunstock / cubitue
varus d_e?ormﬁgl.

* &xdraarticular frocture — Elbow function : Normal.

* Rx: modified French osteotomy,

Note : Normal carrying angle EO —: 5%,
Myositis Ossificans : Q+lo-57.
. mass.a,ge ot fracture

Fracture hemaotomao. disbdges

Settles inside muscle

v
Bone forms inside muscle

v
ROM / restriction 0f movement

Orthopaedics + v1.0 * Marrow 8.0 « 2024
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Fat embolism sandrome :
Pol_g’craumo«/ long bone Lrocture

m/e muscle involved : erachinlis.
mY/e joint involved ¢ Elbow > hip.

Onlg causce Yor elbow ROM in Supmcondalar frocture.
redness, swelling (+) : NSAIDS,

Rx. E Active phase (pain,

Latent phase * Active phgsio’chem.pg.

l glbow function not restored,
Surgical excision oY mass

LATERAL CONDYLE HUMERUS FRACTURE

Later; 21 | o arvALilar ¥

mechanism of injury ¢ Fall on outstretched hand with

lirnb immebilisation,

34-48 hours _ DifSiculty breathing, tachypnea,
pe{'echio.l roshes.

Type o} frocture Introarticular extraarticul
Salter-Harris classification Type Type iv Type i/ii
3—-point bony relotionship Disturbed mMaintained
nNote :
Fracture of necessity (requires surgical management).
| . Intraarticular froctures, 3. monteggjia / aoleazzi.
. a.Loterol condylar humerus. 4, Neck of femur.

Compromised vascular&l.j.
3. Damage to lateral growth plate —r-le\fom’ch of medial > lateral condgle.
v v
Cubitus volgus de&!ormi'cﬂ Stre’cching of medial elbow structures
Tordy ulnar nerve Pr}:lﬁ.lj (develops over months—-ljears)
v y
Senselﬂj loss motor loss
Tingling, numbness, paresthesia Partial claw hand
along ulnar distribution

&.Non-union : 0/t <

Pull bﬁ common extensor aroup of muscles.

Orthopaedics « v1.0 * Marrow 8.0 » 2024



Upper Limb Trauma : Arm & Elbow - 53

Treatment : ORI
----- Aclive space -----

L--i‘--ﬁ-u

OLECRANON FRACTURE

X-ray appearance Treotment

Rx : OR + IF with tension band wiring ( - ! ),

(Converts distractive forces —» Compressive forces).

Elbow dislocation 01:03:01

* ulno—-humeral dislocation.
* m/c dislocation in children.

* m/e ’njpe : Posterior.

Clinical features :
* 3-point bOﬂlj relotionship : Reversed.
* pttitude of limb : Flexion ot elbow.
* Bow string sign : Posterior dislocation of elbow —» Laxity of triceps muscle.

elbow dislocation

Note :

Terrible (Hotchkiss) trind of elbow
L Posterior elbow dislocation.
4. Coronoid frocture.
%, Rodiol heod $rocture.

PULLED ELBOW / NURSEMAID'S ELBOW
Endinl neod pulied out of annular iisamen{.

Orthopaedics * v1.0 » Marmow B.0 » 2024
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Axial traction of extended § pronated elbow

Radial head subluxotes out

Clinical features :
* Attitude of limb : extended elbow § pronated
forearm.
* 3 point bony relationship : not affected.
* X-roy : Normal.

Treatment :
* Self iimiﬁng.
* 1§ poinful <: Flex elbow § forcefully supinate forearm.
extend elbow § pronate forearm.

Orthopaedics * v1.0 » Marrow 8.0 - 2024
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UPPER LIMB TRAUMA : FOREARM, WRIST AND HAND - actie spaco

Fractures of Forearm 00:01:01

» Radius : Artie y e
ol OGS < ‘ ticulates with carpal bones (Wrisb.

N,
Uina : Articulates with humerus (Uinohumeral joint),

* una : Stathie

Radius : Rotates around ulna. | Results in pronation § supination.

Trianqular %broearhlage complex (TFCL) : Stabilizes DRU.

&oth bone fracture of forearm :

Note :
POP position in forearm froctures :

Proximal 1/3™ : Su_pinadlon

Fracture of middle 173 : mid prone

Distal 1/3 : Pronation

—» Closed reduction (CR) + POP
Rx —
s Open reduction (OR) + IF with plates § serews (Best)

monteggia. fracture :
Fracture of upper 1/3™ ulna. (Fracture of necessity)

+

Proximal RU) disruption (Rodial head dislocation).

Disrupted PRUW  Fracture of ulna

mon{'ecjc)m Practure

Orthopaedics * v1.0 + Marrow 8.0 » 2024
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AGAIVG Boacs BADO clossifcotion

¢ \o=

Rodiol heod ﬂrﬂenrwlg Poster iDTle L.r;*ero]ll,j Arterioniu + Srorture

dislocation : radiug,
Treotment : OR + |F with f:i&dff‘, (On uina) § serews + K-wires to “tobiline PR

C,omplica’nf)ns :

m/e injured nerve : Posterior interosseous nerve (Bronch of radial nerve)

|
v

Couses %nger 7 thumb drop without any sensory deficit.

Note :

o Shoulder dislocation @ Axillar Yy nerve.

m/e injured nerve in -
A Supracondtjlm hurmerus fracture :

Anterior interosseous 7 median nerve.

monfeggia_ fracture
&olleazzi/Reverse Monteqgia. fracture/Pied mont fracture :
Fracture of radius + DRUY d'liruphr)ﬂ/ TFCL injury.

Rx : Open reduction (OR) + Internal
fixation (F) with plotes § serews.

Solea2zi fracture
Orthopaedics « v1.0 « Marrow 8.0 - 2024
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Forearm, Wrist & Hand

Upper Limb Trauma :

Nightsticks fracture :

° e
. |1\||1:H1_
\ ~ Y X
» CK + POt .\i'l"l-.'.\‘n‘-]'u_
2 X
Ll I }
A LA =
't \ i ! 11¢ el

Mig'n-tsf ick Frocture

mon+egg'1 a. Fracture type |

b. Nerve injured in posterior dislocation of elbow —» Ulnar nerve.

Fractures of Distal End of Radius 00:10:03

nna{-omH o wrist:

metocoxy ‘_9 |

o Hhumb ope
3|y 20id
Articulating " ke
surfoce of radius Pisitorm TERE
Gmallest) Scaphoid
Lateral view PP view Triquetrum C',apifo:’te
Points towards Points towards RS
volor surface  unar surfoce
Loteral Vi Petlmar: >
eral view P AP view D
Fractures ot wrist : ottt '
] tay?’ !
Wy
name Fracture Distal fragment displocement o
Colie’s Dorsally
extroarticulor
mith ventr O«llu‘
Bartisn Dorsol/ventral + carpal subluxation
Introaarticulay
| Isolated rodiol stuloid

Colles $racture Smith's Sracture Bartons fracture  ChaufSeur’s fracture

Orthopaedics * v1.0 = Marrow 8.0 - 2024
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5]
o

COLLE'S FRACTURE

Active space
of distal end of radius.

) - co-cancellous junetion.
* Fracture oV distal end of radius ot cortico-cancellous

* svtra-articular Yracture.
Yemoales

* Common in elderly po f-menopausal

= ik crension.
* mechanism of injury : Fall on an outstretched hand with WISt N ex j

colle’s Srocture

Disp1acemn+s
I. Dorsal Hilt/chidt
3. Loteral Hit/shitt

Dinner fork deformity,

Treatment Dinner fork de?orm‘rhj

. Closed reduction (CR) (Sequence : Traction — Palmar Slexion — Ulnar
deviation) + POP application (Position : Hand shaking positiony.
a. Note :
Colle’s cast : Below elbou

.

To avoid sti¥ness of joint

Colie’s cast (m/e complication)

3. Definitive : ORIF with plotes § serews.

Complications
* stitdness of fingers (m/c).
* malunion — Dinner Sork de?orm'rhj @™ /o).
* cudeck’s -:Jl_j’ﬁ;rm[':'ru.!/ Complex regional pain s_ljndrcme/ Reflex sampaﬁwe’nc
dystrophy frocture —» Nerve injury —= Autonomic nervous system mismatch

Tense s‘.u.zei'.ing, *s.‘nimj skin,
+in31in8 5 numbness, paresthesia.

* Rupture of extensor poliicis longus tendon.
* Carpol tunnel sandrome ' Fracture haematoma. — median nerve compression.

* Non-union (Rore).

Orthopaedics * v1.0 * Marrow 8.0 » 2024



Upper Limb Trauma : Forearm, Wrist & Hand - 59

SMITH FRACTURE
* extra-articular fracture of die
'

Pace deyormitu
.

tal end of radius with volar dnf_‘[_':iac.elrem.

* mechaniam of inw : :
I oF R _1'(’5 Fall on an outety etehed hand with wrist in

Ex 10,

BARTON’'S FRACTURE

* Intra—articular fracture of distal radius + Carpal subluxation.
* Rx: ORIF with plote § screws.

CHAUFFEUR’S FRACTURE/DRIVER’S FRACTURE
* |soloted radial S%ﬂﬁoid $racture.
* Intra. articulor frocture.

gorton's Sracture  Choufleur’s fracture

Fractures of Hand 00:31:25

Carpol bones
‘She Looks Too Pretty, Try To Cotch Her’
* Scaphoid ().
* Lunate L.
* Triquetrum (T.
* pisiform () — Smallest.
* Tropezium (T2).
* Trapezoid (Td).
* Copitote () — Largest.
* Hamaode (H).

Carpal bones

<, First : Capitate (At & months of age).
’ CMP&‘ bone to OSS&B a Lost ¢ Pisiform.

Frocture : Scaphoid.
* m/¢ carpol bone to <: Dislocate : Lunate —» Causes median nerve injury,

Orthopaedics * v1.0 * Marrow 8.0 - 2024
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"""" Active SpPaACe =-»-- SCAPHO‘D FP.QCTU.RE

Tubei

m/e site of fracture Waist

.-/
e g
Proximal pole

mMechaniam of irgjurg * Fall on an outstretehed hand,
Age group : *fc-ung odults,
Clinical features :
Pain/ swelling in anatomical srudS box.
evaluation :
Oblique view (Best)
N X—T‘a{.j ne

}an’mre may not be visible.
Loteral

* MR For fractures not visible on X-roy.
C.omplica’cions §
* Non-union (m/c),

* Avascular necrosis of proximal ?ragmen’c.

: THPES H
' Bosed on location of Sracture : hl\_ -
v Y
. —
% \ I|
Distal pole Fracture of Proximal pole fracture
Procture waist (/) {Hig'nes.t rigk of
Treotment : complications)
o == 3
Undisplaced fracture D;gphaceq fracture
v
POP applied in oloss holding position OR + IF with Herbert serew

a7

Orthopaedics » v1.0 + Marrow 8,0 « 2024



Upper Limb Trauma : Forearm, Wrist & Hand - 61

Scapho-;umo..{'e Iisamen{ ‘Q}WH : -

QoI ----- Active space -----

Ligament IYury — Seapho-lunate dissociation : Terr Y Thomas sign.
q) 9ap between the bones : 3-4 M) _

Note :
* Normal gap between scaphoid § lunate : 3-3 mm,
* henbocks dsease : Osteonecrosis of lunote.

co.rpal instabilities :

5c4pho—iuno.ie ligamernt

Type of diclocation

Additional features | Spilled coffee—cup sign | Rx: Reduction with Tavernier's maneuver

FRACTURE OF BASE OF FIRST METACARPAL
* Intra-articular $fracture of trapezio-metacarpal joint.
* Displacing forces : Abductor pollicis longus pull.

Abductor
pollic,is
!ongus
Portiol complete comminuted (T/Y shaped)
Displaced frocture undisplaced $racture

Orthopaedics * v1.0 * Marrow 8.0 + 2024
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----- Active space -----

BOXERS FRACTURE

* Fracture of 5" metacarpal.

¢ extvaarticular,
Rx : CR + POP application —» In Jame's position
(For safe immobilization.

MALLET FINGER V/S JERSEY FINGER

Hyper flexion injury (&g : When ball hits the finger)

Injury to extensor digitorum communis tendon (Tear/avulsed)

Hsjperex’cension njury

Injury to Sexor ’cenfm (Tear/avulzed)

=2
Flexion of distal phada.nx extension at DIP
Passively () Passively (+)

* extension ot DIP{ —

‘ - L Actively ()
* ony fragment on dorsal side (+) * gony fragment on volar side (+)

OR SiairIREHGH ,........E’.,*em tendon  middle pholonx
! Treatment mallet/stax/$rog splint -

Orthopaedics « v1.0 » Marrow B.0 « 2024
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LOWER LIMB TRAUMA : PELVIS AND TESTS

_Ar_az}tom_y_of Hip Joint
b 00:00:59

Hip Jom# is formed b|j pr'oximai femur % acetabulum of the Pew-is

Pelvis :
Proximal Femur :

—
Il areater R oY et
trochanter

Meck ok femur

Sacroiliac _jo;n{
Lesser trochanter

Sacrum

Obturator Yoramen Superior pubic ramus
Pubic ‘Stjﬁ‘\f)hlj‘:‘.'hs

lschium
Inferior Publc. romus

eones %rmins pelvis

x-roy of hip joint

Ihum

Socroiliae jo int Sacrum
Head of Femur

pcetobulum

suparior publc romus

lschitm

@reater frochanter
Obturator foramen
Lesser trochanter

Inferior pubic ram Shaft of femur

Pubic g,ljrr\PhljSiS

x-ray of hip joint

Cods wilgs
oy ]

Loandmoriss :

chenton’s line

Neck shaft angle

Neck shaft angle

Landmortss ok h'ip_joi.r'ﬂc
I. Shentor's line * |
* Continuous line Srom lower border of super oY ﬁ:uu'k*.i.v YOS, q{l{efautj towards
I \ = g
heod ond neck of Lemuy.

dics * v1.0* Marrow 8.0 - 2024
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64 Y Orthopaedics

- Active space ... A Neck shaft angle : 3. @reater trochanter :
* KOy nmlh1 180" =135, v Normol : Centre of aretpl s
* 440" Coxa varo.

Level of {"IE'_I/ *Hiaher ! Lirmb s shorter ed
* 235" : Coxa \mlqu_ -
4 :
Lolwer : Limo & lenathered

4. Lesser trochanter : gives an idea about rotation of limb.
* Disappears on x—rmj : Internal rotation of limb.

* Prominent on S CUR external rotation of limb.

. , o
Disruption of shenton’s line : Disruption of shentons e

Dislocation of heod of Semur
movements at the hip :

Leg moves outside,

hip moves inside Leg moves inside,

hip moves outside

Pelvis Fracture 00:11:03

Pelvis $roctures are high velocity injuries. & a

Jumpers froctures : ((
4

® (Ll or H-si 'u"J{.F"] frocture. ‘ {
NS 7 \
. : On
E’nok)ga Foll $rom height. \f-: P J

£ -

U shaped fracture H shaped fracture
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Lower Limb Trauma : Pelvis & Tests - 65

TILES CLASSIFICATION (PeLy)c. FRACTURES)
e ctable : 1!:1Jurlj other than the pelvic rim,
+ Unstable : 1rl'iur_lj to the pelvie Tim/ﬂng.
Socroiliae joint
stable fracture ; liopectineal line
1solated fractures of : S

* i,

* \lechium. Ee rirg/rim
* Anterior superior ilioe spine (AS19).
* Anterior inferior iliac spine (IS,
eq: mvemeﬁ‘s frocture
Isolated frocture of jlioe wing,

unstable fracture :
Pelvic rina injured, Duvernea‘s Srocture

Young and Burgess classification * Based on forces causing injury,
. Anteroposterior compression :
* Force from the front in anteroposterior direction —» Pelvis opens up —» Open
book, $fracture.
* Horizontally unstable fractures.
3. Lateral compression
* Force from the side —» Laterol compression of pelvis.
* Pelvis becomes vertically unstable.
* €9 Malgaigne fracture and Bucket handle fracture.

VL sacro-iliac disruption /L saero-iliac disruption

C/L superior § inferior
pubic ramus fracture

/L superior § inferior
pubic ramus fracture

* Bilateral superior and inferior pubic ramus
fractures.
* £5: straddle frocture.

Straddle fracture

Orthopaedics * v1.0 * Marrow 8.0 - 2024
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~--== Active space

Consequences of pelvic fractures
masswve bleeding (s - aL) due %o ¢
* venous plexus around pelvis.
* Cancelious bone.
* Soft tissues around pelvis.
- Urethral injur Y (m/e.

EMERGENCY MANRGEMENT
Pelvic fractures d/k polytrouma. are managed by ATLS (Advanced trouma. ife support).
*A: ﬂirwa{j.
*B: E>reo.&hin5.
* ¢ : Circulation, s’cop the b'leedilna and resuscitate.
* D: Disability evaluation.
* € exposure control.

. management o bleeding :
* external bleeding : Compression.
* Internal bleeding * Pelvic tamponade.
- Pelvic binders.
- Bed sheets/towels.
a. v Sluids : RL/NS to restore the volume.

3, external fixotion : In compression mode o maintain tamponade.

Acetabular Fractures 00:23:06
Ports of acetobulum : Classification of acetabular $ractures

* 3 columns, Judet clossification

* 3 walls. * Anterior wall,
X-Rows : Judet views. e

* Posterior wall (M/e),
* Posterior column,

Bi-columnar ¢ x—-Eafj shows spur sign.

Orthopaedics « v1.0 * Marrow 8.0 - 2024



Lower Limb Trauma : Pelvis & Tests - 67

— ) - 00:24:43  ____ sctive 8pace -----
Trendelenb\u‘s test:

* To assess abductor p Yl

Lower Limb Tests

Normal
‘l\i\l‘ul'.r\\ \\l“ ||1I1 ),

* Principle abductors of hip :

- Gluteus mediug 1 Supplied 'blj superior
- Gluteus minimus J Blufem nerve,

* Abductors help maintain gait : 1L abductors help swing C/L limb, 4
* Helps moving the limb when other limb s in stance phase.

Palvic
stabllisation

Paralysis of gluteus medius and minimus muscia
Abductor failure : No pelvic stabilisation on affacted limb
Causes of abduction failure :

mnemonic : 255
* gluteus medius weaokness, Sound Side Sinks

* Gluteus minimus weakness.  (Normal side sinke)
* Superior gluteal nerve palsy.

* Coxo vovo.

Test procedure : el
@ Sign positive when made to stand on affected limb
Aek patient to stand on each limb $or 30 sec, to assess its integrity @ Peiic sags on hesithy side
Trendelenburg test

Observe the ASIS on both sides

when potient stands on the pathological side, Sound side sinks down—s Potient leans to patnological side.
Positive test : ASIS/PSIS of other side goes down.

Trendelenburg gait : - N
Patient wolks by leaning the spine towards the pathological side to maintain
bolance.

Hand to knee goit :

Seen in quadriceps weakness due 1o poliomygelitis. g

Thomas test :

AAA Hugh Owen Thomas well leg raise test.

Used 40 assess Slexion cortracture/Slexion deformity of
tre hip,

Orthopaedics * v1.0 Marrow 8.0 » 2024
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----- Active space ----- S#GPS :
Patient lies supine

Observe For exaggem’(ed lumbar lordosis

Flex the unaflected hip the lordosis is obliteroted

'

Look for Slexion of other hip (Pathological side)
v

measure angle b/w the Slat table § femur (Goniometer)

Thompson test:
Assess '-.r*H:egrihj of tendo achilles.
AR Simmonds Thompson test.

Tendoachilles :

* Common tendon of sas’m')sola.us thot
inserts on caleaneum.
* Action : Plontar Slexion.

+ve Thompson test : Failure of plantar flexion
on squeezing the cal® d/t tendo achilles

dannge.

of foot in injured lag

Thompsan test

Orthopaedics « v1.,0 * Marrow 8.0 - 2024



LOWER LIMB TRAUMA : HIP DISLOCATION AND - sctv ssca
FRACTURES

HLPJOir‘k :
Stable ball and soclﬂe+Join+.
E,J:abili'hj provided ha :
* Concove acetabulum thot actommodates the $emoral head

* Ligaments : lliofemoral ligament (s’cronges{' ligament of the body
| chances of recurrence ofter reduction of dislocation

Hip dislocations 00:00:53

TYPES OF DISLOCATION
Pure dislocation

Head of femur comes out of acetabulum without any other associated injury,

s R T 1

il Deceleration njury
injury Pasheam iy Fall $rom height
F, AD, IR : :
I Internal rotation -
3. Thigh is adducted, <+———
knee is on the other F, AD, 2 :
limb . Flexion ok hip
Rttitude of limb

&. Abduction ak 'thigh
3. Exi-emajhj rotated limb
(Loteral part of foot touches the bed)

medial side of foot
touches

the sed d/t internal
rotation.

Orthopaedics * v1.0 * Marrow 8.0 - 2024
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Orthopaedics

-- Active space -----

nath of ik Shor {e.nins LEn_gihemn% 1
Posterior Heod lies outside |
dislocation acetobulurm |

x-Rau features Shenton’s line is P:::P’ ns line is |
broken Y oKer
Internal rotadion Abduction and
of limb external rotation
Lesser trochanter is not visible § limb
Palpation Head palpable in gluteal region Head palpable in femoral triangle regior ‘
Fracture dislocation

Dislocation a/w fractures (acetabulum, head/neck of femur).

On per rectal examination

Centrol frocture dislocation
MANAGEMENT

Head has breached into the acetabulum

Hip dislocations are an emergency : 1 risk of avascular necrosis,

Closed reduction

lm’rradmhgd/{'nuscl,es‘msm

Bxamples :

* Alis manceuvre
'egebtumwe

* Stimson manceuwre

* East baltimore Ii#t manceuvre



Lower Limb Trauma : Hip Dislocation & Fractures - 71

L Avascular injuries m/c. Gn 6-1a hre)

a.Seiatic nerve “U“"‘j *1n post dislocadion,
Presents with oot drop.

complications :

3. Femorai vessel injury » Femoral nerve injury ¢ in anterior dislocation.

Note # vascular sign of narath

* nabili

ty to palpate the Semorql artery against the Femoral head while political,
dorsalis pedis and posterior tibia) artery are palpable.

* Seen when femoral head is not in ite original place.
— Hip dislocadion.
- Congen’n‘ccxl dljSp'.asia ot ‘nip.
- &xcision of $emoral head,

Proximal femur fractures

00:17:04
RANATOMY
Head of femur
Greoter trochanters
Intertrochanteric line : &/w greater and lesser trochanters
Copsule of hip joint attaches to this line
Lesser trochanter
glood supplg of femur
Vessels run from
distal 4o proximal
direction

nant source

R of blood supply
femaoral artery

fiox
Medial a:nnt.as —* Predom

Orthopaedics * v1.0 = Marrow B.0 - 2024
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===-- Aclive space ----- TVPES

I Neck of femur fracture : Intracapsular (Proximal to intertrochanteric line),
4. intertrochanteric Srocture : Ex’cmcaps.u‘uar (Distal 4o intertrochanteric line),

Rae (elderiy)

2 4 SO-L0O urs SO-Oys .
Sex Female »»> moles Femole > males |
Trauma, | Trivial Sall Maoderote to severe fall -
Coun J mild pain moderate to cevere poan .
] S
Locaton of pain | Scarpa’s triangle Trocharteric region
_ _Shor{enmq 21 ineh 7 | imeh .
Deformity/ ‘ Sl Ptk AE® — &xternal rotation >45° (Lateral part of Soot
| J_H_:’mdQ_ ernal rotokion <45 (ﬂapsule imits i touches the bed)
Comelioation | avi (4s®) » 'I\k)n—u;ilon (z0%) ':Due o disruption of | Malunion —» Coxa. vara. r;)oes not disrupt klood |
; 0od supply supply I,
|
Intracapsular frocture ‘
Sherton’s line extracapsular |
fracture
X~ .
Koy Joint capsule Joint capsule ‘
Non-union : Seen in neck of femur Srocture
Couses:
* Synoviol fluid washes the Sracture hemotoma. Prevents heo.ling]
' e} vaseularity
* Neck of femur lacks combium loayer thot has os‘ceoProaeniJcor osteoblosts
NECKH OF FEMUR FRACTURE :
Clossification :

Anatomical classification : Based on location

At bose of heod %

Sub-capital Transcervical Basicervical
Orthopaedics * v1.0 * Marrow 8.0 » 2024
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Lower Limb Trauma : Hip Dislocation & Fractures - 73

of avascular necrosis and non-union
¥ - v
pauwels’ classification of franscervica) fractures

pased on Pauwels’ angle

Submpﬂ’a! #TO.CﬁATES My '||'l e

<t chanceg
----- Active space -----

Retarnnce line

Sugni%cnme * more vertical the angle
Greoder s the displar;en-,eﬁ

Poor progmsts
Prognosis : Pauwels’ 1 7 1) 7 11|

Volgus impacted
Type \ncomple{e C,c-mpleice
Espiacemen’c undisplo.ced undisplaned

Proamsis: 1202 N> v

Treatment :
! 5
< S Urs i 3{'5
| Age of fracture
locement
<3 weeks 7 3 weeks P
Closed reduction IF + mii Hemi Total
Cannulated concellous | In previously normal hip In previously
serews v v Implant : fustin moore,  abnormal hip
Non—viable HOF Viable Thomson, £q : Ostecarthritis
‘ + Bipolar (best)

Fix + vascularizotion procedures Fix + os*teo’com5

* meyers Quadratus femoris muscle l. memurray

* poksi: Tensor fascia lato a. Pauwels's (Betier)

* Fibulay vasculor graft
Orthopaedics * v1.0 + Marrow 8.0 - 2024
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Orthopaedics

[ Y
Hemi replacement ! L.‘a-‘111(\:,‘pmpnl o¥ c‘mh} head and neck of fermur,

Total replacement ! 'o-;‘l"1‘1f‘u‘(—"lh€?t'ﬂ of head § neck of Yemur + acetabular cup,

CRIF with caleulated Hemi repimmm Totel replacement
cancellous serews

Prosthesis : Voascular procedures :

ipolar Austin moore Thompson meﬂer’s. muscle Sn:&t
Osteo%omkj :
I, mcmurrm_,j’s osteotomy a. Pouells’s osteotomy

Weight

* Converts vertical fracture pattern to horizontal pattern

Line of weight-bearin:
o o change in $racture orientation

when patient puts weight —» Impaction + hza.hnq

Distal fragment displaced
medially and abducted

* Cut the bone such that shaft is medialised
* weight is transmitted from HOF —» shaft
bypassing frocture line

Note : In Pahelﬂﬁ with /o Yoll and | WP pain with no abnoen 1.-'\'I|‘¥'.l| on X=ray

ME1 to rule out occult neck of femur fracture

Orthopaedics * v1,0 + Marrow 8,0 + 2024



Lower Limb Trauma : Hip Dislocation & Fractures - 75

INTERTROCHANTERIC FRACTURE
managemrﬂ- 2

| suraical  Maintain neck, s
3 €K sha®t angle with devices § prevent Coxa. Vora.

b. Danamic hip serew

o. Proximal $emoral nadl with
locking ond. stabilization screws

a. Conservative monagemen’f :

. perotation boot

o Russel’s traction

Orthopaedics * V1.0 * Marrow 8.0 - 2024
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LOWER LIMB TRAUMA : FEMUR, KNEE, LEG
AND FOOT

Shaft of Femur Fracture

00:00:08
_-_____-_-'-—-
BASICS
Displacement of ‘?mgmn-ts : Flexor
Abductors lio-psoa
Proximal fr'ragment-
umi%mlﬁon . Adductors

wWinquist and Hansen classification. Abduction

external retation Distal fragment

mechanism of lrgjur]j : and flexion P
Road traffic accidents Adduetion
Hig'n v‘e’:oci'ta irjuries—[: Foll Srom 'neig,h’c
Displacement of fracture
MANAGEMENT
mx in adults
Temporary fixadion * Stabilisation with Thomes splint (fixed traction device).
Size es’ltimﬁon
0 v
Inner diameter : medial/lateral length :
Oblique circumference (thigh) Lenath of limb
+ (&roin to tip of heeD
a inches (for Swelling) +
b inches

Definitive management : CRIF with nn%rmheduhorﬂ nail with inker!oclﬂmg sereus.
cgmp'umhons

I Stitiness of knee joint.

a. Dela{jed/ NON-union,

3. Hypovolemic shocky ( - 1SL blood loss).
4. Fok embolism syndrome.

lnkanwad;ulo.rﬂ Rod

Orthopaedics * v1.0 * Marrow B.0 - 2024



Lower Limb Trauma Femur, Knee, Leg & Foot - 77

fFat embolism
NESE F Leaking of imdva e - 0 0 s Active space -----
pathoge €aking oY m{mmeduhm' Y ot into circulation,
clinicol features : /
"ll{'{'JT‘l{:‘ﬂli"\ H P(—"-u’-'n‘ﬁ val roch
Fy .'\\ — e — i —
A Note :
\ * fain on passive stretch —»
iy \
4=48 hours '\

"\

/after polytrauma, \
ardiovespiratory : L }
oresf (NS Confusion,

/ i
puspneea/ Tachupnoeo,

Delirium

D/d i feute respiratory distress, Syndrome (ARDS)

GURDS Criterio, :

Compartmen{ Sujndrome.
* Wo Massage —» Myositis Ossificans.

| Major Criteria, (4) Minor Criteria. (8)
0 P;x'ﬂ\arg/ Subcorl‘]uncﬁvai petechio. | Tachtjcard_ia * Fot 510bules in sputum
* Pa0a below COmmHg * Fever * Fot globules in urine (Lipuried : Gurd test
* CNS Depression * fnemio * 1 esp

» Puimonourﬂ edemao. .

Thrombocgj’mpenia * Retinal emboli

| Major + 4 minor = Fat embolism

Management t Prevention : Immobilize and $ix $racture early,
Treotment : Damage control orthopaedics
external fixation —» ICU Stabilization —» Definitive Mx
mMx in children
* Lbom : Ponlik Horrness.
4 f"m”sfj * Hip Spica. cast.
* S-10 Y : Flexible nails (enders nail/ Titanium elastic Nail
System, TENS).
¢ 7105 : ln’cmmedul\ara 1n{-ertocH'nn5 nadls.

Note :
. <a5r5/<|a|-sgs : Gallows traction.
* Kuntscher Nail @ Isthmus of femur.

l Gallows 4raction
Femur : Curved Clover lea® shape

v
> AN
Three - point bong %xaﬁon\
Burtscher nadl

Orthopaedics * v1.0 + Marrow B.0 » 2024
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== Active space ---

X-ray knee omnt

lateral view

Leg Injuries 00:11:25

PATELLA FRACTURE

Direct frauma to Knee.

Transverse fracture of potella. —» Stimulation of quadriceps tendon —» Siror 2
roree displacing proximal poateliar $ra9n"eni-

X=ray knee : AP view/loterol view (ck yline view).

mamgemen’c :

* Convert distractive orces into compressive forces — Tension Band Liiring
(Best) with K-wires.
* Cylinder cast (Tube cash).

Note :

Olecranon fracture

(DisPhacemn+ o¥ ngmen%s
d/t triceps tendon) : Tension
bond wir iﬂg.

- CUlinder
cost

Bipartite Patella :
C,Or\aeni’tq! Hr‘lomall:j.
smoll separated fragment d/t incompletely
fused potello. ot superolateral pole.
Incidental finding on X-roy : &/L > u/L.

managemen’c ! conservative.

BUMPER FRACTURE
mMechanism of injur Yy : Volgus Yoree with Mxial loading,

Mg :
R 1 — Intraarticular of lateral
condyle of tibia

Standing Whan vehicle
airlkes the pedestrian

Bipartite potelia.

management : Open reduction + internal fxation with plates.
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ower Limb Trauma : Femur, Knee, Leg & Foot “ 79

TIBIAL SHAFT FRACTURE

Active apace

nanagenent
14 | H SHe s eT /
neaudiary rod/ nadl with interlocking
/ W\
> >
\ |
".t |
-.1 \ .
L—é
Patellar tendon bearing cast Intramedullary Rod/ Tibia. and Rbular shaft
Nail with screws fracture
Foot Injuries 00:18:40
Anatomy of Ankle :
Fibula, Tibio
medial Talus
Lateral malleclus
malieolus Tolus - Coleaneus
AP view Lateral view mortis view
Ankle froctures :
T.ilper; : Posterior medial Latera
Loteral malleclus medial malleolus malleolus nalleolus mallecius
Mo e L
- I. ¥
Bimalleolar | frocture Trimalieolar (Cotd Fracture

Loteral malleolus Sracture

Orthopaedics * v1.0 + Marrow 8.0« 2024
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mMana |']|i:‘|'1\€.ﬁ* :

Activ ACE
i\ \ [ Iy -lI
Y
Closed Reduction
v Tibiotalar
Neurovoscular assessment diclocation
Y
Slab apphco.ﬁon
Ankle sprain :
mer Ligament Injured + plantor
Anterior TaloRbular Lipoment Slexion
Jersion and Plantar Flexion =
(m/c injured in whole body : Yl
—_— = £
gversion Rore) | Deltoid Ligoment 5

Lateral lBamer\‘(S

pilon/ ceiling Srocture :

Intro. articular comminuted frocture of
dictol end of tibio.

mechanism of nqjunj :

Fall from height landing on feet.
Rngre.s :

* | eohler’s angle

¢ 1 Gissane’s angle

Orthopaedics « v1.0 * Marrow 8.0 » 2024



Lower Limb Trauma : Femur, Knee, Leg & Foot - 81

Lover’s fracture :

&/L colcaneum Vertebral con Pression
- *
Frocture Fracture
aviator's fracture ;

* Fracture talar neck,

* TRisk of avascular necrogic of bodxj o +alus.

" O ce il A b
> classiHcation O$ {'OJO\'I'_ r\eQH QT&QMre.

Note Frocture
Hawiing sign : Sign of v".abi.h{‘a_ neck of talus
[} v 4 £ d
Type Type Il Sumnmm tibiotalar Sub'lalarm and e —
Undisplaced Subtalar dislocation dilocation talonavicular dislocation Hawkin's sign
Chopart’s fracture : Lisfranc’s $racture :
Fracture of intertarsal joint. Frocture of tarso-metatarsal joint.
Tolus  Neawicular
widened Ist
_ _ intermetatarsal
Dislocation of
space
second metatarsal
from the middle Frocture
cuneiform
p .78
Fleck sign : ln_‘-,urEj
Coleaneum  Cuboid To lisfrane lioament
Robert Jones Srocture (®etween Ist and and

metotarsal)

Fracture of base of ™ metatarsal.

arkiculation of 44h and Sth metatarsaols

sone 3 (Siress Lrocture)
2one 3 (True Jones fracture) —» wWoter shed area. (Ji""ﬂ"ﬂ‘lllm ||l.5\-= = MON—union,
S = -
zone | (Peeuds Jones Srocture) —» 0/t avulsion of peroneus brevis tendon.

Orthopaedics + v1.0 » Marrow 8.0 + 2024
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----- Active space ----- SPO RTS IN]URIES AROUND KN EE
lr;-ju|ries
i v
High ve%oci’cﬁ Low \.'e'.oc‘r’ﬂjl
(Rood traffic accidents) (sports i]r;nju’cries)
v
Fractures s’:jmn Sprain
(Tendon irlju.rg) Ligament injury)

m/e : Supraspinatus > * Ankle sprain (m/e injury
Tendoochilles * pnterior toloRbular Hgamn’f
(m/e ligament injured)

Anatomy of Knee Joint 00:01:33
Sott tissue structures
|
v IR
extracopsulor Intracapsular
1
v
ln’cmsgnwm ac’tmsﬁnovio.l
Colloterals * menisci Cruciote :

* medial collateral ligament (MCL) ¢ medial meniscus (MM * Anterior cruciate ligament (ACL)
* Laoteral collateral ligament Lcw)  * Laterol meniscus Lmy) * Posterior cruciote ligament (PcL)

T

Orthopaedics * v1.0 + Marrow B.0 - 2024
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Sports Injuries Around Knee _

iy reE s 8 e T Active space ----
sruciate | % Famur :,m
I'f'!l Arterion and
(acL) ediol prterior cruciate coskerie hoivh o
oollaterol ligarment BN Lsero meniscus
ligarment
orbeular (ﬂw o
cartiage K| i
Laberal meniscus ] _
sollateral -
L AUTE L .
IE:L? ::rucw&e fnterior and
'E! ent erior horn of
(e mn—— ligaement
rtia AR—
Posterior view B Loteral meniscus
Axial section : Superior view B Articular cartiloge
Note : For sports injuries
* gold stondord : F\r‘chroscopuj.
*1oC s MR
Injury to Collaterals 00:08:08
MECHANISM OF INJURY
Function of collaterals :
Coronal plane skabili#g.
Forces :

Forceful vorus

LCL teor

MCL (/e injured around knee) 7 LCL.

CLiNicAL FeaTuRES
Knee pain medial side Lateral side
nabion (@ At 20" Uexion of knee
open joint space) valgus stress test Varus stress test

Orthopaedics * v1.0 + Marrow 8,0 + 2024
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Active space --

MANAGEMENT
Treotment
*_ - I — -
edemo. d/t Corservotive brace (30%)  Surgern y (om)

mCL tear

10 : MR) (Coronal view)

Injury to Menisci 00:17:10

meniscei are semilunor structure : Consists of hjpe | col‘lcxgen.
MECHANISM OF INJURY
Function of menisci :

I. Shoek absorbers,

a. Rotodional stabilizers.,

Torn Meniscus

Forces
* Torsion/Torceful twisting of knee.

* pucket handie tear (Mm/e type of 'urgjura).
* mm 2 Lm ir:.jurfj.

CLINICAL FEATURES

sgmp’coms 3
Delayed onset.
* rinee pain.
* swelling : Mild to moderate efSusion.

* Pathological locking of knee (ncomplete extension) : D/t frapping of fragment
of menisei between tibial and femoral condyes.

Exominodion :
To provoke sljmp’toms.
I mcml;rr%’s test :

Rototion + Foree

Extension of knee

Orthopaedics * v1.0 * Marrow 8.0 « 2024
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————— Active space ---—
LM H\NATLT

Falimbe Ay ¢
A Ay el ON -
| DO

» internal rotation + varus Soree
» external rotation + Valqus Yoree : mm Ny
. - Jury.
b . : . -,
a. p,,r«.]e}j S of nndmg test :

@ frone position —» At 90° Qexion of knee
a. Rotate menisci between tibial 5 femoral condyle
+

b. Pusgh tibia towards toble

3. Joint line tenderness : Best test,

Tender point Structures injured
Anteromedial Anterior horn of MM
mMedial Body of mm
Posteromedial Posterior horn of M
Anterolaterol Anterior horn of LM
Loteral Body of Lm
__ Posterocloteral Posterior horn of Lm

MANAGEMENT
10C + MR (Sagiﬁoj view).

Anterior horn

Heterogenous

D.PPGO..\"O«.T\CG

Posterior horn

aormoal posterior horn meniscal tear

nutrition o meniscus ¢
. Peﬁphemj : genicular vessel,
* Central: 55mv'|nj Suid,

Red zone
Red-white
zone

geniculor
vessels

white zone

2 o0nes based on blood Su.pphj

Orthopaedics * v1.0 + Marrow 8.0 ¢ 2024
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-==-- Aptive space --- “Eamﬂ*
(Based on location of meniscus njury)
S— |
‘ '
Red zone (Best \1{—“n1mr.ﬁ white zone
* Meniscory haphg mer\'-.sceciornEj
L meniscopexa
Injury to Cruciate

00:29:54

MECHANISM OF INJURY

Function :
S-cxgi‘r'{al plane stabilizers.

Prevent translation of tibia Anteriorly Posteriorly

Iinee movement prevented | Huperextension HuperSexion

Forces :

ACL teor

I. Foreeful anterior
*cranslomﬂ:ion/hgperex’cension

a. Forceful posterior
hmsloca&ion/hﬁper%exion

CLINICAL FEATURES
Sgnpbms :
feute onset

. M!‘d‘h‘\g ll‘nurl‘.j to knee with a. pop —= Hemarthrosis {collection of blood in the
oind),
. 'mstabil‘x'n:) on unlhma

Onthopaedics + v1.0 » Marrow 8.0 » 2024
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----- Active space -----

examination :

o test ACL injur
¥ N Ej 9¢° flexion of knee
(45° hlp Slexion)
Arterior franslation
of tibio. for »3 mm

. Anterior drawer tegt :

- In acute Knee : Pain and Spasm of muscle
inhibits anterior translation.

Anterior drawer test

a. Lachmann’s test : moegt sensitive/best test.

I5°-30° Slexion of knee

Anterior translation of tibio.

3. Pivot shift test : most speci%c
To test PCL iQ'}urB :
l. Posterior drower tegt :

90° Jexion of knee
90" Slexion at hip § knee

Posterior 4ranslation/
saag o Hibia, Posterior translation

d/+ Sramtg

MANARGEMENT

10C : MR,
Sold standord : QF'H’WOSCOPlj.

ACL tear with buchhna o} ecL

Treatment : Qr{-hroscopic reconstruction with Sro@fs‘
Gﬂ'ﬂ% H

o HQIT\E.’(rinSS : Semitendinosus, arocilis.
* Potellar +endon.

Orthopaedics + v1.0 » Marrow 8.0 - 2024
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Orthopaedics

-+ Active space ----- Note :

I. Arthrose opy
m/e per formed on joints : kinee > shoulders,

* Anteromediol portal : Instrumentation.

* Anterolateral portal : Arthroscope (4mm/20° scope).

3. ACL : 4 bundles :

nrfhroscopEj
maintains smbﬂHH in Bxtension Fexion
ACL tear Involved in partial/ complete tear | Involved in complete tear
|_Test to assess stability Lachmann’s test Anterior drower test
2. Segond fracture

. chpswar ovulsion in proxima!
loteral aspect of tibio.
* Associoded with ACL tear,

Pvulsion of proximal
loteral aspect of tibio

Segond Frocture
Rotational Injuries 00:58:07
TWISTING INJURY TO KNEE
Mechanism of injury :
Laoteral medial

medial rototion of fermur

A

Direction of force

Torn anterior
eruciote 1i.3a.me e

e J“_’ vngw;/ abduction of tibia.

Torn tioal (Medial)

esllakeral |mmerrt

medial meniscus

un'nappjj/ Pain?ulf terrible/Q Dcncghuﬁ triad

Crthopaedics * v1.0 - Marrow 8.0 - 2024
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' I el
“antttal plars Al

Coronal plare @ e g
plane : MCL tear anitial plane @ Medial menise

0 Donoghue iriad on MR\

note :
To ossess po&eltar 'Lnﬁ.’cahihh,y
* Tendon length (TL)/eatellor length (PL) = 08-1.3
e Y1 (512): g 5
| TL (2L3) ¢ Potella olta (Recurrent potelar dislocotion.

* | TL (<08 : Pokella bajo.

Lokeral X-ray Knee

INJURY DUE TO ROTATIONAL INSTARBILITY

Posterolateral rotatory
i
Anteroloderal rototor Y instability nstalbiity
* ACL * PCL
Shructures m_']ured * pArtercloteral 'flE_)JoFIWEf"( * pPostercloteral cormer
complex i 5{251{1;.@5

Dial test

Tect Pivot f-,hiif-_*: tgsﬁr
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-===- Active space

PAINFUL REGIONAL CONDITIONS AND AVN

Independent conditions with : Repetitive microtroumo. —+ Pain.
Ciinieodhj dio.snosed : using tests thot repliead'e the movement CousINgG pain.

Conditions of Shoulder

~ D0:01:38

—

Presents with shoulder pain.
Absent /o 4raumo.

FROZEN SHOULDER (ADHESIVE CAPSULITIS)
~ Periarthritis of shoulder joint.
- Self limiting condition.
- 30% bilokerol.

Associated conditions :

* Diabetes mellitus (Uncontrolied hgpergljcemia).
N Thu_.jroid disorders,

Pathophysiology :
Capsulitis (Inflammation of capsule) of shoulder joint — Pain
Thickening § Rbrosis
Contracture of capsule

Restriction of active § passive movements of shoulder

I\ : Frozen Adhesions formed | pain | 1 stifSness
W ¢ Thowing Resolution | pain stifiness

Orthopaadics « v1.0 * Marrow 8.0 - 2024
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gvaluation :

Clinical: e Active space -----
* global ROM (Restriction of Movements).
* tarliest movement restricted : Rotation (&xternal > \nternal).

X-roy | Normal,

MR : Capsulitis (4,

Treatment :
Treatment
‘—\L l
Seneral sPeei%c
. sPontmeousIH resolves with ﬁdhesiol}jsis
3ood Slﬁcemlc control, vL ﬂ'
. 9“55"0*"‘3““{35- Manipulotion under Arthroscopic
* NSAIDs.

anesthesio
* Steroid injections,

IMPINGEMENT SYNDROME (PAINFUL ARC SYNDROME)
ﬂno:toma o% shoulder joint :

Tupe of joint : Ball § socket.

Stabilizers : <ot tissue » bony,

vlv Sl.tpmspinaim_, Super‘iorlﬁ.
L. Long head of biceps tendon. 8. Rotator cufs muscles. SubSCCLPLdaris p—— 0“"5 _

] -
n&!ms.Pi ' Pos’ceriorl5

Teres minor,

Subacromial space :
* Space between : Acromion § head of humerus.
* Contents :
o. Subacromial burso.
b. Supraspinatus tendon.

Orthopaedics * v1.0 * Marrow 8.0 + 2024
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..... Active space ---.- Clinical aspect :

In individuals with narrow subacrornial spoce ! Shoulder obduction

Shoulder abduction
—nSlarmmation of

Subacromial bursa

Subacromial bursitic —= Suprospinotus tendonitig

Clinical features :
* Shoulder pain :
- Emagerodced on shoulder abduction,
— Moximal pain : Mid-abduction

Hence K/o. painful arc syndrome

Diagnosis :

Mid abduction pain

—

Neer’s impingement test : HalwKins-ennedy impingement test :

reeping e scapula. stoble, the The affected arm i elevated 90 degree,s in the scapulor
of%ected orm is roised fully in possive plane with the elbow in 90 degrees flexion. The upper
Sexion, abduction, § intermal rotokion arm is then stabilized § rotated internally
Treotment :
Conservokive : Interventions :

* NSAIDS, Subacromial decompression

. Phljsto-khera.pﬁ. '

* pvoid overhead abduction

activities,

Orthopaedics * v1.0 - Marrow 8.0 » 2024
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ROTATOR CUFF Tear i RCT nmROPﬁTHy
* m/C tendon to tear : %1.1{.:-1‘(1'1@:'“1%1l«:

* Forgotten tendon of rotator culds :
Pa’chOPh}jSiO‘Oal:j :

Tear of any rotator culS muscle

- ? tendo achilles. Postarlor Anterior

S l'n-;f‘ui wlaris,

Suprasplnatus

| stability of shoulder joint

P«r’chrqu{th

gtiology : Clinical features : IETCTETE pa—
. Degeneration in e\deﬂyj. * Pain ot the shoulder.
a. Trauma. in young individuals. * | ROM of shoulder.

* Poin on per?orming octivity of torn tendon.

* 1 Pain on moverment against resistance.

evaluotion :
x—mﬁ * Normal.
MR\ 10C.

external rototion Horn Blower’s test
Teres minor

| Subscapularis | Internal rotation | Lit of% test, belly press test, bear hug test

The patient is asked to resist the
downward force by the examiner
when the arms are in the position
of 90° abduction, 20° Slexion, and
complete internal rototion.

Arms elevated in the scapular
plane, elbows extended
with the thumb Poin{ina

downwards, while the
examinel opplies downword
pressure.

Tests Yor subscapularis

Orthopaedics + v1.0 * Marrow 8.0 « 2024
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Treatment :
* Avoid paintul § overhead octivities.
» Phlj%lﬂ-ﬂ"efaplj.
* NSAIDS.
* Steroid injections.
* Arthroscopic tendon repair.

RUPTURE OF LONG HEAD OF BICEPS
chronic rotodor cuds tear — Shoulder ins’mbili’aj

excess stress on other stobilizers of shoulder

Degeneradion § rupture of tendon o long head of biceps
gely of hiceps

muscle
mMuscle beu.j retrocts into dictal arm

Popenje sign : Bulge in the distal arm

THORACIC OUTLET SYNDROME
entropment of neurovascular structures as %hea pass erwgh the thoracic outlet.

Thoracic outlet :
Anterior scalene muscle
-+ Posterior scalene muscle
Clovicle
First rib

‘C erochial Plem
Conkents Subclavian vessels

goundaries

Couses of obstruction :
* Abnormoal positioning of neck.
* Lung tumor (Upper lobe) causing compression.
* Cervical rib (Adventitious rib ot C7).

Orthopaedics * v1.0 * Marrow 8.0 - 2024
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Symptoms e Active apace -
-

Paun around shoulder, radiot iNq to arm,
* Hand fums 1\.-1I(-?. .
* ey .\h\..;lﬁllolﬂ P-‘l't\l\.lt?c“.»?fs o = Vascular ((:‘Ejmp.‘,omg ot C]O.Mdim{lﬂn)
v
L‘t\ﬁ‘\{w'gc.‘biﬁﬁ of bT'o.C'nioJ P'Iex_us ot CBJ Tl

v
ke's palsy

* Risk of compression : Brachial plexus > nr{-erﬂ ? Vein.

evaluotion :
. Clinical (Provocative) tests :

Head turned towards a

offected side neck <+ S=E8

extended { qL
11

extend elbow -

Abduct + ex%emo.na
rotote shoulder

Adson's test

Hﬂperabduchon o} shoulders o. Abduct shoulder + Flex elbow,
b. Open g close hands for 2 mins.

Reproduces s.!:jmp’coms of vasculor
cloudicotion

¢. wright’s hyperolbduetion test d. Roo’s test :
d.mR|: 10C,
Teaiment: | —y
Conservotive ¢ surgical :
& daok excision of first rib/cervical
. splint. rib/tumor (Lung).
* Physiotherapy,

Orthopaedics = v1.0 + Marrow 8.0 * 2024
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----- Active space ----- Uuﬁi
er's elbow
Lateral epicondyfitis (nflammadion | Medial epiwndglﬁﬁ (nflammotion f
of common extensor origin) cormmon Slexor origin)
Rod"mloanj
earliest afSected | extensor carpi radialis brevis > .
Flexor carpi radialis
muscle Irongus N
Cozen’s test : Reverse cozen's test :
Pain ot lateral condyle Pain ot medial condule
Treotment :

L Aetivity modification. 4. Counterforce brace (Prevent
3. NSAIDS. %mremhm’chemgmo?nme)
3. Ortho-biologjics (Helps in heollrsg) :

o. Blood Theahngmxdf inSlammadion.

b. Plotelet-rich plasma. cmy T 'nesdlns (wecs re

¢. Stem cells $rom :—» Bone marrow.
1s Around W:ist & Hand g 00:42:54

: of _Enbductor pollicis longus | At the Sirst dorsal
' extensor pollicis brevis _J compartment of wrist
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clinical features :
e FP M.

* Pain over radial styloid,

evaluation !
Abductar pollicin Extanese policia B Exlanece poilicis beavis.
Abducior pelici longus . 7y
N 0
Finkelstein's test gichho®t’s test
Treodment :
* Rest

* Immobilisation (Splints).
* <teroid irljec’rions.

en’s Contracture :
abnormal cord like Ribrosis of palmar $ascia. — Contracture of finger.

> \diopadhic m/c
Diobetes mellitus
Aleoholism

gtiolo

clinical features \
’ \
*m7F >
Dupuytren’s contracture
* giloterol.
* m/C involved

Finger : Ring finger
» Joint ¢ memc:ar|.Jop'no\|-fmr~._<:--:.u| joint

Ectopic types (in other parts of the bodg)
s

T o }

'

Peljmme"‘s Ledderhose disense
(Penie) (soles of Teet)

« 1.0+ Manmow 8.0+ 202

Orthopaedics

Active space -----
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---- Active space -—--- 1veadment :
I. Conservative,
4. C_ohagenase njections.

3, Fascirec{-omg.

Trigger ’i\nse.r :

Pa{hophﬂsio\oSB :

Troumo. —» Stenosis of A-1 pulley (At mCP joirt)
Inflamed A1 pulley a4

Obstruction of Slexor tendon passing through it

D‘t‘:‘-‘iicu\-kfj in opening the s?mge:r

Module

Finger mden15 opens on forceful extension

tendon

Clinicol feodures :
ol = 21 4
¥ il inickied Finger : Ring %maer
Tendon : Flexor digitorum profundus (FOP)
Gamekeeper’s thumb / skier’s thumb
ngerabduc'don of thumb

Teor/ovulsion of ulnor collaterol ligament (UcL)

of thumb.
Treotment :
* Thumb spica. "
* Surgjical repair : ¥ stener lesion () Someteepers Hhumb
(Adductor poliicis tendon trapped between the torn UCL)
gowler’s thumb :
Neuromo. oF ulnar digital nerve of thumb
(/% perineural Rorosie).

Bowler's thumb

Orthopaedics « v1.0 « Marrow 8.0 « 20194
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Sal P Verdker 090909090 ehvekesasas 0 T BOEERAGssss
» Ventral ﬁﬂﬁghcrﬁ cust Active space

&anghon -
m/c swell ng ok the wrigt : Dor
unilocular eystic swemna,
Q-riS'm : Saﬁr}wm.
contents : Mucinous fuid,
Treotment

* Conservative.

* Aspirate contents — Inject steroids/ sclerosants
. wgtcoj excision. .

compound Pa.lmar ganglion :

isnomer.
Paﬂwophgsiob% :
Chronic inflammadion of Slexor sheath of forearm § hand

Swelling of Slexor sheoth except of the wrist
®/% Qexor retinaculum)

Hour glass appearance of Yorearm § hand

T®
& {: _
Lo% Rheumotoid arthritis Compaurapemar Sarglicy
Conditions Around Knee ) 01:00:18
Osteochondritis dissecans :

Bone fragment breaks away ot bone § cortilage interface

Prevents gliding movement of knee joink (Locking 0¥ Knee joint)
mM/C site : knee > elbow

Loteral part of mediol Lermorol {-.oncii_,}'e

e/ {Hnee pain
Sudden locking o knee

x roy

ow 8.0 - 2024
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- Active space --.. cvaluation !

Jilson's 1est

Pain on extension o¥ ir‘;lernanli rototed le_q

l

Relieved on external rototion of ieg

wilson's +est

Loose bodies :
* m/C cause of loose bod5 in knee joint : os’ceoph_thres in osteoarthy
1N 5oun5 ! Osteochondritis dissecans

* M/ cause of loose body in knee — :
=i elderly : Osteophytes in ostecartrrite

* m/C couse of mud’rip'le loose bodies in knee : SljﬂO\fICl] C\”\OTd!’OI’F-.O.ﬂ‘;’r’..

| |
metaplasio 0-?J:che synovium

mulﬁple co.r’c'nlagenous bodies in_joint

On Xray : Snowstorm appearance o knee

Synovial chondromadosis
Chondromalacia. patellag :
* Softening of cartilage.
* m/C couse : Idiopathic.
* m/C couse of anterior Knee pain,
* F7m.

* Agoravating foctors : Getting up From sitt ing
position after prolonged sitting (movie igr. KOrTia) T om!acln patel
Baker’s eyst :
Puision/preswe diverticulum of synovium.
Locodion : Posterior aspect of knee.
E_ﬁo\oag : Ostecarthritis, rheumatoid arthr ibic,

On examinadion : Praminent on Foee e e o

dis pears on Knee Nexion.

ijn()f s USE,

Baker's cyst

Treotment @ Excision,

Orthopasadics » v1.0 = Marrow 5.0 - 2004
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painful Regional

————— Active space =-==~

pote *

cunction of synovial sac !

o, Minimizes Friction.
b, Allows smooth gliding of tendons.

pursitis :
inSammation of synovial sac d/t repetitive loading,
Types
g
. Housemaids a. Clergyman’s 3, Student’s 4. Hoaglund s. Tailor’s
elbow deformity bunion

Knee Knee

I .I_.ll .‘-'.. LL
Prepatelior nfropotelior Olecranon Retrocalcaneal Loteral aspect of
bursitis bursitis bursitis bursitis 5™ metatarsal
chronie inflarnmadion
. Leaver’s bottom : Ischiol bursitis. Coleification : Bump formed
Conditions of Foot 01:11:14
Hallux volgus InSlarmmation (+)

Hollux Vorus

Ko valgus de?ormthj

Hollux valgus :
Loteral devioion oF Srea{' toe — Swelling ot frst MTP —= Causing pain
/d $or pain of first MTP ? aout,

e Pnin d/t inSlammadion § destruction 0% Sirst mTP joint.

* On Kknee ospiroion ? needle-shaped monosodium urate erystals.

Treokment : Osteotormy
Gout

Orthopaedics * v1.0 » Marrow 8.0 = 2024
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e AR BORGR <5re Avascular Necrosis (AVN) 01:12:2¢

pones with {*endenca of aun ¢
* Head of femur (Spontaneous AVN in Chandler’s disease).
* Proximal pole of scaphoid (Spontaneous AVN in Preiser’s disease).

. e»odﬁ of talus.

ETIOLOGY [
¢ )
Non traumatic (M/C) Troumadic
(Fracture/injury —= Disruption 0¥ blood supplu)
Idiopaihic

Conditions associated with \diopathic AVN :

* Sickle cell disense. * Perthes’ disease.

* gaucher’s disease. * Aleohol consumption.

* Coisson’s disease.
* Corticosteroid use : Couses | Presslure in head of femur

| blood supply to head of femur—» AVN —» Fain at hip

CLINICAL FEATURES
. *p‘ouns individuals : m > F.

" ) {: SO% coses of AVNL
&/L in
80% in cases of AVN with h/o steroid use.

Lirnping : Hn’calgic gaﬂ'
* Pain at hip Radiates to knee

Restriction of movements : Internal rotation > Abduction

Sectoral sign

INVESTIGATIONS
)(-ra.a :
I Incongruent/ deformed head with
T density (Takes weeks-months

to appear).
a. Crescent SiSﬂ :

« early sign. Incongruent head of femur Crescent sign

* D/t subchondral collopse of head of femur,

Orthopaedics + v1,0 * Marrow 8.0 » 2024
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el ¢ 100

gone scan : Donudt Sign

. i wr,mhe of f&dtor‘-udeohqe by head of Sfemur.

TREATMENT
o e 1 .
¥ v \
Core decompression Fibular vascular grafting  Total hip replacement surgery

| (1§ complete heod is desfrobaed)
Pressure in femur head Fibulo. with its vessels .

l onastomosed with vessels
Improves V&s%i&fi‘flj around head of Sfemur
t'f J
X/
TRAUMATIC AVN |
¢ ' D

. Pm!onged hip dislocation Waist of scophoid fracture  Neck of talus frocture
* Neck of femur frocture | |
AVN of prc:ximal pole of AVN of bong of talus
AVN of head of femur scaphoid

|

Orthopaedics + v1.0 « Marrow 8.0 - 2024
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==— Active SPACH ----.

RDDITIONAL RADIOLOGICAL FEATURES
Hawkin's sisn H

On X-ray ¢ Subchondral lucenc'l.,

Indicates viable hone with adequote vo&culoﬁ’nj
Snowcop si.sn :
On \'—Iau' of Avn of head of humerus.

Note :
* Intertrochanteric fracture : 1 rigk of malunion.
* Howkin's classification ! For talus Sractures.

Orthopaedics * v1.0 * Marrow 8.0 + 2024
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NERVE INJURIES : pART 1

Structure of Nerve

S 00:01;56

cell bod.ﬂ

mmmwmsﬁm@

=0

no further regeneration Proximal to distal S
{l rm/da ij

D=

£nd Neuroma Neuroma. in mn’dmiig

Orhopaedics « v1.0* Marrow 8.0 = 2024
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“= Active space

. Tinel s\sn :

Distal to proximal pereussion of nerve

Pain/ shoek-like sensation in limb

d/% stimulation at neuroma. (+)

i
Non-progressive

l

£nd neuroma,

IR
Proaress,we

l

Neuromo. in con’cinuiﬁj

High injury vs low injury :
* Higher (Proximal the injury —» more the disabi\i‘ra/

de?orm’rta.

* Lower (Dicta the injury —> Lesser the d.isabil&g/

de?ormih:j.

motor march :

High injury

Low injur

In partial nerve injury : Recovery of nerve with neuroma. in continuity

@radual, progressive proximal to distal recovery of muscle functions

Orthopaedics = v1.0 - Marrow 8.0 - 2024

Classification 00:14:06
Nerve compression
Axons injured with otleast one nerve ‘e droncection of nerve
Temporary reversible sheoth intact Gemplee pnsection ‘
physiological conduction block __|
MO neurome. Neuroma. in continuity £nd neuroma. __di
Seddon’s 100 % recovery spontaneousiy < 100% recovery Norecovery T
- Progressive +* Tinel's Non-progressive + TInels
- motor mareh (+) —1
soturdauy night palsy, &g Fracture, dislocations. cut wound,
| eruichpolty incised wounc. ’1
I T W [
I
Type Type I: Only axon injured, g
e e Type W : Axon + endoneurium injured. } v, =
! : Axon + endoneurium + -
cunderiand’s Type ™ .
g o perineurium injured. /
L._—-————-'L’/(
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; , ueor OF N
----- Active space ... Tendon transter ! - pe— Lhin one Ye jury
* Indication | Nierve injuries f po

' d .

- scular junctions (+)
* Procedure ' Tendons § their muscle (Functional neuromu ] )

repositioned to per form desired action.

Good prognostic factors ¢
(N W Ya: GOl
* Newroproaxio.
» t'o.ﬂ!j repair.
T rve).
* Cadial nerve injury : Best prognosis among nerve injuries (motor nerve)
. vaseulo.rﬁg intact.
* =nd-to-end repair.
* Growing children.
Axonal confusion :
* In mixed nerve injuries : Motor axons growing into sensory axons (§ vice versa)

motor/sensory stimuli —> Sensory/motor response

e, Gustotory tears (Tears while c.hewing)
* Poor prognosis.

Specific Nerve Injuries 00:26:45
mixed nerve injury
Loss of sensory suppl LoSS
Y Y of wixo'cor supply
Anesthesia, tingling, numbness,  Weakness/ paralysis &mageiation of
paresthesia. in area. of supply antagonist muscle action
AXILLARY NERVE INJURIES rm*!j

Origin &rachiol plexus.
Root volue | €S, Cla,
mixed nerve,

Onhopaedics » v1,0 Marrow 8.0+ 2194
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',;-.'.

'- b md, bl R - [ R o e T o e | [ Active space -----
jpnervation | tion of shoulder),
Teres minor (external rotation of Lateral aspect of proximol
I shoulder). shoulder
|
Deformity Adducted § |
BoaabAte internally rotated, Regimental badae sion
mechanism of injury: \oke !
e choulder dislocation ([TI/C). Sll"‘ﬂbll;ie obduction
r :
- imal | %Mwe SUJ-B'IQO.I neck ?r octure . Sugw‘mm 3 O—I‘So.
¢ latrogenic. SHEn0id Sratures * Deltoid : 1I5-90°.
* Serratus anterior § frapezius :
Overhead abduction.
gy ~Anterior : Musculocutaneous nerve
—=Posterior : Radiol nerve
upper limb ~fAnterior : Median nerve
) . —T>Forearm—
innervadion ~Posterior : Posterior interosseous nerve (@ranch of radial nerve)
~>Thenar : Median nerve
“>Hond—]
wpoﬂwenan Intrinsic muscles : Ulinar nerve
MUSCULOCUTANEOUS NERVE

T [ moorswey | seseyseoy |

Anterior wn\par{-men’c of arm:

. i T i fm
Innervedion |+ iceps brochil - Forearm Supinatioh Loteral aspect of $orearm
elbow Slexion.
o prochiolis : glloow flexion.

Deformity | extended elbow with pronated Sorearm

Paraesthesia, tingling, numbness

BRACHIAL PLEXUS INJURIES
Anotomy of brochiol plexus *

* Roots : CS, Clo, C7,CB, T1.

* Trunks : upper, middle, lower:

* Divisions ¢ Arvterior § Posterior.

* Cords : Lakerol, mediol, posterior:

Orthopaedics * 1.0 + Marrow 8.0 * 2024




110 -
Orthopaedics

Active space

Divisions | Trunks| Roots

Cords

[roreal REAPUIN NECYE i
L]
1

A 1

-

' |

" qunr-tll‘““’ narve
' ‘

: ' " -

]
\ —

. [l
: 1

=1

e o bRl

> ConNuence

rascapulday
Lnternl pactoral enve < =

R UIOT LA EOU Y HErVE
LONG thorscic nangs

Aty nenve

Uppar subscapuiar nerve
Madial pectoral nenv
Thorsco dorsal nerve
Mhedian nerve Lower subscapular nerva
Radial nerve

Ullnar nerve
Medial cutansous nerve of the arm

Medial cutanecus nerve of the forsarm

Types of brachial plexus injuries *
* Supraclavieular injury (Upper roots trunke) —= Erb's palsy (Best prognosss),

* Infraclavicular injury (Lower roots g frunks) — Klumpke's palsy.
* Combined/mixed palsy (Loorst proanosis).

mechanism of injury :
Troction (Stretch ing)

¥
* During birth in shoulder dﬂs{-ocio_ . Hﬂpera\bduction irgjura : Roll $rom
» RTA/ fall causing stretching of neck. height while holding onto an object:
* Traction on arm (Presenting part)
du.ring birth.
gupraclmficmar ir‘ljuﬂj (I'ﬂ/ CD Infrocloviculor i
. I it?JLAr 5

Long +horacic nerve o¥ bell :
e Root value : CS, Cl, C1.
¢ muscle innervated : Serratus anterior.
o P ifzju_red: on pushing agains’c wall —» Winging of
Gco\pula (SCD.PUJ& li¥4s UP) )

ascaw]ﬂf nerve :
f Supraspinatus : Shoulder abduction

-
« motor SUPPIB _L\ﬂ%’
aspinatus : external rotadtio
| o _ n of
e peformity on injury : Adduction § internal rotation of ::;.L:j::

winging of scapuld

Orthopaedics * v1.0 * Marrow 8.0 - 2024



Nerve Injuries : Part 1 - 11

grb's polsY’
perves irljured DE%fm&!j ----- Active space -----
sC lax : . ,
. Supraseaps Rdduction, internal rotation. Pol s/waiter's/
. Axillary * Adduetion, internal rotation gy :

3, musculocutaneous : Elbow exte

Wl u_rnPHe’S POJS!j :

C8,TI injur
| 3

. \ Porter’s ’c'np degﬂfmp“j
nsion, Yorearm pronation.

'

combined ulnar + median nerve pals

1

complete clawing of hand

'
Y Loss of sympathetic supply to eye QD)

Pamsampai’neﬁc O\Jeracti\f&H on eye

Horner's syndrome

(Prosis, miosis, anhydrosis, loss of ciliospinal reSlex)

Treatment ot brachial plexus injury :

neroplane s.p\irrt.

Bt

peroplm'\e s.plin’c

Orthopaedics * V1.0

Marrow B.0 + 2024



Orthopaedics

NERVE INJURIES : PART 2

_____

Median Nerve 00:00,1,

AKA labourer’s nerve.

INNERVATION
mixed nerve
' v
motor supply Seneory supply
| Lateral
- Palmar

* Forearm : Anterior comparfn-;ent muscles. 31/a

* Hond : Thenar muscles. Onlt_.j’nps-oorm!
Sensory innervadion :
At Slexor retinaculum :

|
v '
Deep lb"mh S-uperﬂcnoi branch

* motor supply : Thenar muscles. Sensory supply : Palmar area

* Sensory Suppl5 : Loteral 2 1/a It:inaer Jn.Ps,
In carpal tunnel syndrome :

I
' =3
Deep bm“f" sonpressed Superficial branch spared
- mmroph‘tjoifmsdeso‘}{herm Palmar sensations intact

eminence.
e paresthesia, fingling § numbness of
loteral 3 1/a finger tips.

Orthopaedics - v1.0 - Marrow 8.0 - 2024



Nerve Injuries : Part 2 - 113

..... Active space -----

sutonomous 200e :
ndependent zone g-‘*PP‘"?Gl '05 a single nerve.

n"'_ed'qp nerve __Tip of index Anqer

Tip of little {nqer
Dorsum of first web space

Unar nerve

motor innervation :
—
\ R

Forearm Slexors Hand (LORF muscles)

* Flexor carpi radialis. .

Lumbricals I, &
* Pronator teres. . i
‘ Opponens pollicis. EReE
* Palmaris lorgus. * Abductor PoHicis brevis. [
* Lateral halt of Slexor digitorum * Flexor poliicis brevis.
profundus (FOP).

* Fexor digitorum superficialis (FOS).

* Flexor pollicis longus (FAL).

* Pronator quadrotus.
muscles innervoted bﬂ medion nerve :
Arm : No Supp'.lj, . . .
Forearm : All muscles of anterior (Flexor) compartment except {:Flexor i ! Lo - b5

medial half of Fop | Wnar nerve
Hand : All thenor muscles except adduetor pollicis (Unar nerve)
+
lumbricals 1,4,

MEDIAN NERVE INJURIES

. { At wrist : Carpal tunnel sgndrome
3 At elbow ¢ Supro.condglar humerus frocture

,

Arterior interosseous nerve @Granch of median nerve) »
Median nerve > Rodial nerve > Ulnar nerve

Median nerve injury ok wrist :
m““‘ges'tqhons
* Loss of sensation of lateral 32 fingers.

* “Jﬂs'rns of thenor eminence

Eﬁbdkm*ioﬂ 2 Ape hand/thumb
- L‘O'Sﬁvocm . —- fJ

delorn iy

Orthopaedics * v1.0 - Marrow 8.0 » 2024




114 - Orthopaedics

----- Active space --... Treatment : Opponens splint.

median nerve ir}ju.ry ok elbow :

FPL
Manifestations of wrist lesion + loss of functions of ~E FDS
FOP
Evaluotion :
l. Pen test:
* Evaluates function of adductor poliicis brevis
(Abduction of thumb).
* Procedure :

o. Patient’s hand placed on table paim facing up.
b. Patient asked to touch tip of pen hovering
obove polm with tip of thumb
Unable to touch pen (Positive pen tesd
a. Pointing index/@enediction sign/ Pope sign/Oschrer clasp sign :

: ion of PIP § MCP joints
evoluates funetion of —[: FOE: Frenan 1 J _
FOP : Flexion of DIP, PIP, MCP joints

Index finger doesn't flex on making
o fist in median nerve injury at wrist

Note : Actions of thumb
* Abduction : Perpendicular to plane of palm.|
* extension : Parallel 4o plane of palm,

ANTERIOR INTEROSIEOUS NERVE
* granch of median nerve.

* Purely motor nerve : Supplies _EFlexor policis longus
Lateral halt of FopP

m/C injured nerve in supracondylar humerus $racture

Sensory deficits
Ditficulty making fist - _J

Orthopaedics * v1.0 + Marrw 8 A - an- -



Nerve Injuries : Part 2 - 115

E\@uahon :
h”lth'hl{?\fiﬁ '_-'_-l(_'!iﬁi Ak O \
note ’

) R

e
CAUSES Compression njury

of medan nex Ve,

Jormal O sign  weak O sign

,_WOHMMW :

L medion ne rve—[:! en test : For adductor pollicis brevis
“'\'"“4\{“.:1 index : For FDP ﬁ FOS

a. Anterior Interosseous nerve —» Kiloh-Nevin sign (weak O sig o

e 00:17:37

ArA TTuSiC.iom’s nerve.
poot value : cs8, T

medial | /a 1i’hnger completely

INNERVATION
motor Supply *
arm : No SuppPly;
Forearm :
* medial hal® of FOP.
* Flexor corpi ulnaris.

Posterior anterior

sensory supply by uinar nene

Hongd :

* Hypothenasr muscles.
* Adductor pollicis (Thenar muscle) —* Trhumb adduction.
Polmor —> adduction (PAD) of ’ngle,rs

Interossei group of muscles { orsal — Anduction (o8 of ingers

* Lumbricols 3,4
Sensory supply * medial | /a #ngers anteriorly 4 pos&enorh‘.j.

Autonomous zone ¢ TP of little Hnaer.
SITES OF ULNAR NERVE INJURIES

L Cubitol tunnel (Benind mediol e,picondl_,jle).

a'ﬁu"jm"fi conol (Under Pi.:,0~ham’ce hqamer\{)

Uinar nerve injury o wrist (0 Guuyon's canoD :

Manifestotions ¢ wote *
* Partiol MO‘: hond. f'nn.idi"u' clawinag mecian + ulnat
' HW u_nﬁhfga nerve 1-cal".|:|

" Loss of censotions in rnﬂdlw i 1/a hory i,
4

§.0 ¢ 206
» '.U-Mnmml
orthopabdlt,u v

veees Mctive space -----



16
- Orthopaedics

- Active space -.... Treatment Houckle hender splint

Complete clow hand

Evaluation :
l. Card test :
- * To evaluate : Palmar interossel (Bdduction of %ngers).
5 1“_‘:}%:, \ * Procedure : Insert card bemxeef two extended ?mgers
A ExXaminer tries to pull card ouk from patien’c’s ?mgers

' lweah interossei muscles
Card test Card slips out easily (Positive card test)

d. Eoawa test :

* To evaluote : Dorsal interossei (Abduction of am,a™ 4 g>

fingers),
* method: Moving middle Ir‘mger awoy from midline.

2. Fanning %ngers. against resistance : To evaluate dorsal interossei,
4, BOOK test :

* To evoluote : Adductor polics,
* Procedure : Potient asked 4o hold on object between thumb 5 index finger

Lack of adduction compensated by Slexors @IN supply +)

Flexion of thumb (Froment SLSrﬁl

Ulnar nerve injury ok elbow :
Site of njury : In cubitol turnel, behind medial cond.ale

Manifestotions
Loss of function of medial hal® o¢ flexor Fop

Loss of Slexion ot DIP, PIP and, MCP joints

Less s‘-.gni?iean’r cl.aming

Orthopaedics * v1.0 * Marrow 8.0 - 2024



Nerve Injuries : Part 2 - 17

e
3-For Adductor pollicis : gogy fost, 3 oF fingers

Radial Nerve

e
m/C injured nerve but best pr

°3n0sis (Purely motor nerve),
Function : Extension of elbow, wyrist % fingers.

Course § branches of radial nerve :
Origin : Posterior cord of brachial plexus,

00:35:59

—_— very hiah radial nerve caloy
First elbow extensor :

&ranch ﬂbrg?rea.do#{ricq:ps;,
Branch of medial head of triceps >————"
H'tg,h radial nerve palsy ———————— emnchfornednii-ne.a.do?triaaps
éranch 4o anconeus

8ranch to brachialis
&ranch ‘o brochioradialic
eranch to extensor carpi radialis

longus (ECRL) (First wrist extensor)

PIN palsy
Superficial branch (sensory branch to
medial 31/ Singer excluding tips)

Autonomous zone  Dorsum of first
web spoce

Low radial nerve pa!sqd

Posterior interossecus nerve (Bw)
(Deep metor branch)
éranch to supinator
Branch o extensor
carpi radials breve &ranches of el
ranch o extensor

of fingers { humb

_ ew eadial Finger drop, thumb drop
Low radial ne;r;e ool Loderal condyle Finger drop, thumb drop, sensory i,o%s,
Hioh radial nerve palsy (m/c) | Spiral groove | Finger drop, thumb drop, sensory loss, Stk cvop
Finger drop, thumb drop, sensory loss, wrist dropj
Very high radiol nerve palsy Axilla. inability to extend elbow i
L-‘--""“------_.__

. : Lrist drop +
l'}jm‘ﬁ {Pm)(wul to ecrL (&piral 3f00“'€> . ;,—OP iP
2 : LIS
Distol +o eCRL (Spiral groove) 8.0+ 2024
Orthopaedics * v1.0 - Marrow 8.5+



18 - Orthopaedics

..... Active space ... Holstein Lewis Practure :

M/ C caunse of radial nerve injury,
Fracture of shaft of humerus between
upper 1/3™ § lower /3™ of humerus <+
Causes radial nerve entrapment

wirist drop, finger drop, thumb drop, sensory loss Holstein Lewis Sracture

Treatment :

Cock up splint (Rx for wrist drop)
v 3
S*ﬂ.'hc. D‘jnamlc

(extends wrish  (Bxtends wrigt + allows Slexion of fingers)
SUMMARY OF NERVE FUNCTION TESTS
BooK test

Adductor poliicis

sy Froment sign Flexor pollicis substitutes $or adductor pollicis
Cord test Palmar interossei
Eooa test Dorsal interosse; J

Ape thumb
Pen test

Abductor pollicis brevie

medion | Kiloh nevin 5i5n/ pincer grasp Flexor diaw pr ofundus + Qexor
pollicis lonqus (AIND

Flexor digitorum superficialis + lateral

Pointing index/benediction

sign/oschsner clasp half of Sexor digitorum profundus
Radiol et b drop extensors (PIN)
ek crop Extensors of wrist eceL

Orthanasding s ut A bse . .



Nerve Injuries : Part 2 - 119

00:51:13  _____ Active space -----

Lower Limb Injuries

sc'l&ﬁc’ nerve :
Y ry'ured couses manifestationg of CPN nerve njury

couses of injury ¢ Common peroneol nerve fbres
* latrogenic (Hip surgeries) : m/¢, couse,
« posterior dislocation of hip.
¢ gunshot injuries.
* gluteal injections,

Tibiol nerve Skbres

Sciotic nerve : Cross section

common peroneal nerve :
Neek of fbulo.

Super%c‘ioj branch beep branch
|
Motor supply Sensory supply  Sensory supply Motor supply

Loterol compartment of leg  Dorsum of foot I* web space of foot Anterior compariment of Ieg :
(&vertors of $oob) * Dorsiflexors of ankle.
* Inversion of Loot.

Cutoreous innervation of oot
Causes of iny : Fracture of neck of Rbulo

" Loss of ang Dorsiflexion | equinovarus deformity
_E gversion (Plantar Slexion § inversion)

" 863k  bigh stepping/Soot-crop qait/steppage gait
(to Vercome dragging of $oot d/% Soot drop)

Orthopaedics * v1.0 - Marrow 8.0 » 2024
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--==- Actlive space --

Splnt + Foot drop splint /Ankle Foot Orthosis (AFO).

Ankle foot orthosis

Foot drop Fracture neck of Rbula

Entrapment Neuropathies

00:57:05

Nerve trapped under o. structure — Delayed conduction of stimulus.

CARPAL TUNNEL SYNDROME

Medion nerve entropment in carpal tunnel (ok wrist) under Slexor retinaculum/
transverse carpal hgament

m/c entrapment neuropothy (m/c entrapped nerve : Medion nerve),

etiology (Conditions cousing 1 pressure inside carpal tunnel) :

\diopodhic : m/C couse.

Hypothyroidism (mgjxedema).
Rheumadtoid arthritis (nflammadion).
Pregnancy (Fluid retention).
Aeromegoly (excessive grouwth of bone 5
sot tissue).

Activity cousing wrist compression (Eﬂ :
Yipng).

colie’s fracture (Hematoma, —»
Compression.

* Gout.

K e Carpal tunnel sgnd'rdme
rmjoi 0SS,
Dinbetes mellitus,

Qrthopasdics * v1.0 * Marrow B.0 « 2024




Nerve Injuries : Part 2 - 121

clinica) faciunes:
; n"lli..hi]'e nged sf\‘en-\aje.
. C.r"ro P"’Un :
- Type of pain : Burning pins § needle type of pain.

—Mioximum od l'\lq'r‘i'[

- Distribution : !-‘ﬂong loteral 3 1/a %np]ers —L
Relieved on —r

- Shaking her hond

--=== Active space ----

- Hanging hand at the edge of bed
¢ Thenar muscie msﬂng { weakness. 2

gvaluation :
clinical tests

. Phalen’s test a.Reverse Pholen’s test

Dull oJ:hinS podin, numbness,

Position held for — paraesthesio, tingling along <— Position held for

approx. | minute median nerve distribution
Durkan’s fect :

* Best clinical test,

* Direct median nerve compression between thenar § hypethenar eminence

for 30 seconds —» Reproduces symptoms,
4. Tf)'_;.'rf‘:ique{ ‘et

] \
*erve conduction studies

Etermines nerve conduction velocity,
trens

*ed velocity d/* nerve compression under lexor retinaculum.
Trea_h

"
LI |
“Servokive : Rest, skeroids, splints

NG s overnent

&
ST e . ¥ v
ﬁ‘r"j ' Releose of Slexor retinaculum/Arancver s

wse carpal igament,
*"-'*Q-_:

{+1]1
lep
.dﬂ;rj:"{(r” . = o
Pl"fy_p x » OS5e5S Hzri*i:r.r-.- oF vascuwloture oy hand e ore 1
urec g
e, {ﬂ({'ermnu

L=

Onhopaedics * v1.0 « Maow B.U - 204

appRrox | minute

1 Yon o O arterial



122 - Orthopaedics

----- Active space ----- Opposw‘on of thumb h ot ;
* mMuscle involved : Opponens pollicis — Supplied by deep branch oF median
nerve,
* Only function comple’cellj lost in CTS.

MERALGIA PARABSTHETICA
* entrapment of lateral cutaneous nerve of
thigh under inguinal ligament.
* Bumning sensadion along loteral aspect of
high.
Eﬁologa _Emarweight

'ﬁgh-t c!.o-thing around hip

el m(r:v,e’;ﬂﬂdmme medion At wrist
Cubital tunnel Ulnar Behind the medial condyle humerus
Guuon's canal Unar Under the Piso-hamate ligament
Pronator syndrome median nerve Heads of pronotor teres
riloh Nevin syndrome AN Supracondylar humerus $racture

Cheralgio. paraesthetica. | Superficial radial nerve Radial styloid, insertion of brachioradialis

(wrist wakeh, cu§ss, bangles)
. ; Loderal cutaneous - ﬁ
meralgio. paroesthetica nerve of thigh under inquinal ligarment (ﬁghlr belt)
Puriformis syndrome Sciatic nerve Pyriformis § obturotor internus muscle

hi i
Torsal tunnel sandrom Posterior tibial nerve Behind medial malleolus below the Slexor
retinaculum of Soot RA)

Interdigital nerve of vd g Ath 1
morton metotorsalgia 3 Between 3 5 4" toe J

foot

Orthanaadicg » w1 N« Maves.. An <o 1



ORTHOPAEDIC ONCOLOGY : PART 1

on of Bone Tumors

g

----- Active space ----*

00:01:46

Cl.ssiﬁcati
erneking classification :
cother oF orthopaedic oncology  William enneking,

|+ Low grade —E:n t Intra. compartmentol (Within bone)

£g ¢ NOD ossifying Hbroma. &+ extra. compartmental (Outside bone)
2. fctive : Thin capsule I\ High 5rade—l::n : Intro. compartmental

ga ! Aneurusmal bone cyst ® : Extra. compartmental

3, nggresswe : Capsule is breached )

' 6 ant cell 4 W = metastasis

uassiacaﬁonbasedmeeﬁtl.jpe:

* Osteochondromo.

* chondroblastomao.

Chondrocytes (cartiage forming cel) | * e&nchondroma. Chondrosorcoma.

* Osteoid osteoma.

Osteoblast (Bone Forming celD I Osteosorcoma.

Osteoclastoma/Giant cell tumor

Osteoclasts (Giant cell rich tumor) * Aneurysmal bone cyst
* Non-0ssifying fibroma

fopearance on X-roy :
Chondrocutes Lucent/hazy with caleification
Osteoblosts Dense/sclerosed
Osteoclosts pone destruction
“cellaneous bone tumors :

El"‘“i"lsi:)l‘r\m i
e»eman * Dccurs in spine

&E_b“‘ﬂ# 2enign * mesenchymal tumor of bone
Florous ; J mec,enrh-.jnml bumor oF bone
d{ﬂ!‘d&n “en
i(jn ' BONE |15 l'(-;lﬂﬂt"t—.!d hlj Whvous Lissue

i o ool round blue cell tumor Yanh
l BWings sarcomo, malignont , S
ar ises Yrom ““*‘“‘"“”! n-m.nhi oV bione

L o
Orthapaedics * v1.0 * Marrow 8.0+ 2024




124 - Orthopaedics

Note : Osteoid osteoma. produces maximum bone madrix

Classification based on location in the bone :

* Chondroblastoma. : @rowth plate visible (Child).

- nneurasmal bone cgs’c.

EPI 5 8 * Giant cell fumor No qrou:ﬁ\ PLO.‘{‘B (Hdu}t)
* EWings Sarcoma ' -
Diaphusis | * Osteoid osteoma (Night pains responding to aspirir,
* pdomantinomo.
* Osteosarcoma. ¢ unicameral bone ct,js-t.
me&oph‘ljsis * Osteochondromo. . Mon-ossﬁﬂing fibromo.

. Chondrom5xoid Sbroma.

Classification based on nature of tumor :

* Osteoid osteoma.

* Giant cell tumor

* QOsteosarcomao.

e ¢ Osteoblastorma * BWiNgs sarcoma.
Simple bone eyst | | Osteochondroma. * Adamontinoma.
* Chordoma.
Classification based on age groups :
* m/e malignant tumor in the I*
S-3S yeors EWings sarcoma, decade of Iife.
* m/c occurs in a™ decade of life.
Primary osteosorcoma. m/e malignant bone 4umor in chidren
I0-30 years Seeonclar5 osteosarcoma.
(4040 years) o/t Paget’s disease or radiation exposure
30-40 years | Giant cell mmor/os’teoc]mm
Smonda,r-j osteosarcomo,
40-0 Years Chondrosarcomo.
metstosis, m.u-l'iple mglelom
260 JjWS 5
Rdormont
noma, Chordoma .

Orthopaedics « v1.0 . Marrow 8,0 . 2024




Orthopaedic Oncology : Part 1 - 125

y S i
wiscellaneous Topics 00:20:40 N AR
perios{'eum [
» geaction of periosteum to an Nsult/stimulus,

Periosteurn

o periosteal nsult > New bone formation —» Prevents

\ T NSk I"‘.l.' irmwadus f’Pﬁ’cHGlo:a_ﬂ}

- (BN -

the spread oY underlying g.\oﬂ‘uolooﬂ. } | QB> Periosteal reaction

- s ! I
Tupes ' ! ¥ b Wl 5 Tries +o contain the
+ clow arowing/indolent lesion : Thick/! solid periosteol spread of the patnology
) \
Y t'__“_*.\"{ oM.

Reaction of periosteurn 10 an insult/stimulus
* Rapdy grou':-.ﬁg/ agaressive lesion : Thin/ lomellated

periosteal reaction.

x-ray feotures of periosteal reaction :

|__ Features Tumors
Onion peel f:min.qs SArcoma.
g T ]

burst | Gsteosarcoma
| Codman's triangle | Osteosarcoma.

Osteomuelitis

Codmons riangle Lamelioted/loyered Sunburst appearance
: D/% caleification of
Pu!SQ_hIe bone ' g o pey 's Rbres
“stular —» Hence they are pulsafile — Bruit present.
‘ arcomo. — Most pulsatile.
* fr r‘-,u.rl,‘:]’;rr ol bone mﬁst

Sinr
Aot cell tumor,
* meTe g
=S ¥rom 'r'.-.rj.raeu‘l.
MeETe

> ¥rom H.-u,jfruld,

. Orthopasdics » v1.0 = Marrow H.0 » 20004
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o Active space ... Polyostotic lesions : multicentric _

Can occur in rult 14_‘||€ parts of same bone or in uihE_Jie bones (Not mets static),
* Fibrous dlj&p]asla.
* Gant cell fumor.
* £nchondroma.

¢ Osteochondromao.

Fibrous cortical de?ect/nen—ossi%ing fbroma
* Location ! Cortex.
* Defect is flled with Rbrous tissue.

gccentric lesion (ﬂmouj $rom centre).

Self}—resolvlna lesion.

Oecurs in mefaphfjsis.

* Occurs in I decade of life. e 8
Sew-res.olving lesion kbn—osai?njmg Slbroma.

Fibrous dasplasio. x-:zmj :
Pa{'holo% : I @round 31&5&
* Developmental anomoaly of the bone. appearance 8. RIND sign

* gone tissue replaced by fbrous tissue.
* m/c occurs in femur,
_» Morostotic (m/e)
T S <
P ™ Pol_ujosto‘clc
Biopsy (Best O :
Chinese letter pottern appearance,

_\'l-l:.:‘ X s __"‘ J_ 3 _' B e e

Sﬂr\dr omes associated with fkbrous dﬂ&p\&%ia:
I mccune-mbngh& sn_,jr\.drome :
P poiﬁostoJric fbrous d}jsplosia (Multicentr o,
. p';gmen*ca&ion : Cofe au lait spots.
* Precocious puberhj.

a. Mozabraud si.jndmme g
* Polyostotic Rbrous dysplos™
* Intramural (Musculor)

Pﬁgxomas.

Orthopaedics « v1.0 » Marrow 8.0 - ogoy J
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gone CYs!
simple bone cyst (s80) v/s Aneurysmal bone cyst (ABC) :
‘__'_'_d_..——-__ = o s I T !
[ smplebone cyst (Se0) ‘WME&M _
uniocular | Multi-loculoted
= .‘ﬂwdn icol expansion \ H&ﬁﬁh’ie expansnle/banoonlna
centric i __[ teCentric
metaphysea |
o 1030 years old
~ Proximal humerus B Around the knee
contains clear/straw eoloured Sluid Containg blood
ex ¢
. p.g,Flfa’cLon + ir}je::*hon of - . -
steroids/sclerosants he © :eﬁaae -
+ ucision § curettage with nitrogen, phenol or bone cement
autologous bone graft

Note : Extended wre{-tage is olso done in Blcm’c cell tumor.
Radiologjical features of simple bone 053{ :

@rowth plote ()
(Child

me+aph5£.eai lesion

'T(E.LP door sign

L Al mmaadice « w1 0+ Marrow 8.0« 2024

nneurgsml bone cas*r

Fallen leo®

C'm1'. of bone k-mqes
ot the cortex

Chip of the cortex breaks
i freely folls down



Orthopaedics

~ Active space .. Radiological features of aneurBS.maJ bone 655’6 :

Srowth plate (+)
(ndicates its a child)
Multiloculated lesion in
the metaphysis

ﬂll’"rel.l_rlj‘?,m bone cyst mel of meurljSmﬂ! bone cyst

Note :

. /D for multiple fluid containing levels :
¢ F\neurfjsmal bone cast
* Giant cell tumor.
* Te!engiec-l-od:'nc osteosarcomao.

a. D/ Sor cystic lesion of bone :

* Simple bone cyst * Giant cell tumor |
* £nchondroma. . nneur_ljsmad bone cﬂs’c
_* erodie’s abscess *_Non ossifying Kbroma

Orthopaedics » v1.0 - Marrow 8.9 - 2024




ORTHOPAEDIC ONCOLOGY : PART 2 ----- Active space -==~

HagInouS lesion § colcifications

oot ~hondrocute pf'edomimnt
L\, .'_‘H sfeation/! ang and arc colcification/O rina s.ian '

- Chondroma.

- psteochondromo.

- Chondrosar como.

Popeorn caleifications

Chondrocyte Predominant Tumors 00:01:04

0STEOCHONDROMA/EXOSTOSIS

general features :
* m/c benign bone tumor.
* m/c site : Distol Fernur.
* Presents os mass around the joint.
* Sessie/pedunculated.
* Developmental molformadion of growth plate : Aberrant development.

Follows normal direction of grousth : epiphysis to metaphysis (nm% from the
Joinb,

" Stops growing after skeletal modurity (Mot o true tumon).
Cinical features :
* Rsymptomatic, grows with skeleton.

" St growing after skeletal maturity,
* Pain,

= Bursitic (m/e couse).

- Nerve compression.
-~ Frocture,

.
aNant 4vg

e neformedion —» Chondrosarcoma.
*ns

T 78 o f‘_‘.ap (On Mgy,
- Hecr-.rlj Caleifient
~ Pergict

on of cap (On x—rmj).
ence of grouth after ckeletol moturt Y.

X=ral { osteochore

lI omn,

Onhopaedics = v1.0 * Manow 8.0+ 2024
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Active

space managemen’c :

Radiological features :
L ]

Large to feel but small on X-ray. Architecture of the lesion
- 5 normal bone
* Cartilaginous cap (4@ em) cannot o

be visualized,

Treatment :

Bxtraperiosteal excision after skeletol
mamﬁhj.

Hereditary/multiple exostosis/ diaphyseal aclasis :
* Butosomal dominant inheritance,
EXT L, & gene mutodion.

5% coses —» Chondrosarcoma,

i stosic
ENCHONDROMA Multiple exostosis

Seneral Yeatures :

* m/e bone tumor in small bones ot
hands § feet,

* Location : metaphljsea!. Lucent lesion in
* Bx: extended mxreﬂage +bone Metacarpal (Car tlagenous)

Broﬁ’t.

Associated syndromes :

1. Ollier’s syndrome
* multiple enchondromas. * Multiple enchondromac.
* 30% coses ore pr emohanont * Cavernous hemqngiomS, I.Ejmphangion*aﬁ.
* er 5 rare,

a. Mofluccis syndrome

e Olier’s ?‘,Ljnd’ff)ﬂ'\e Multiple 'r.emapg'.cmas of hand
e /e tumor of the hand : Squamous cel) carcinoma,
e /D For enchondroma, : Spina ventosa/Te,
- Variont of T& ir\\.’OthﬁS ?\F»Berg_

dﬂc{!jl'rtis.

Orthopaedics « v1.0 . Marrow 8.0 - 2024
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c“o”oaoel.ﬂSTomn

. ¢ophuseal lesion.

. ~ ] |; chilaren.

. 10-35 urs (Before skeletal matyri ‘
X0y P'L_t;‘C \:ﬁe/shpp;ed caleification,

rreatment | EXCision curettage with autologous
bone q.l-;l‘;{-'

Osteoblast TEnors

00:13:54
— tomss
0sTe0ID OSTEOMA

o m/c true ber‘sojr\ tumor,

* Children ond adolescents.

* Locakion : ‘D10.Phl:!sis,

* m/esite : Femur,
* Eecentric/cortical lesion.

Clinical features : X-ray:
* Central nidus — Produces pros'mg\md&ns — Pain.
* Nignt pain thod responds to OSpirin.
* Swelling (in thigh or leg).
Treatment :
* NSAIDE (Pain relied).
i Qad’ro?requgncg ablotion.
* BxXeision curettage.
* me guided Pocused uHrasound destruction.

Central lucent nidus with
dense sclerosic around

Osteoid osteoma.
OSTe0sLASTOMA

" Central nidus >3 om.

: Octurs in spine.
" Moy not respond to aspirin.

" Risk of Malignant transformation —» Osteosarcoma. |

Treahw :

-
9ol excigion,

Osteoblastorna

Orthopaedics ¢+ v1.0 * Marrow 8.0 » 2024
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----- Active space ---.- Giant Cell Tumor/Osteoclastoma

00:1?:19

Seneral features:

® LocaJ13 aggresswe.

* Location : gpiphysio-metaphyseal.

* Females > males.

* Age : 30-40 years (Atter skeletal modurity.

* Site
~ Distal end of femur (/.| o 1 knee.
= Proximal end of tibio.
- Distal end of radius (Classical.

* m/c tumor occurring in distal end of radius * Osteoclastoma.

Osteoclastoma/Giant cell tumgr

Clinical features :
Eggshell erackling (Thin cortex breaks on palpatior.
X-ray : Soop bubble appearonce (Left over bony
trobeculae after destruction).
Ebiopsg, :
* multinucleated osteoclost like giant cells,
surrounded by mononuclear cells (Turnor cells). T T

* Tumor cells — 1 RANK hgand. production. osteoclast like giant cells
Treatment :
* &xtended curettage with liquid nitrogen, phenol or bone cement (To destroy
residual cells).

* Foliowed by autologous bone groft.
MNemonic : &

° &pip'nﬂseaj locodion.

* Occurs after epiphyseol fusion.

* gzccentric,

* expansile.

. agashel'l crackling.

* extended curettage.

Giant cell tumor variants :

Tunmors rich in Siarﬁ cells :
* non-ossifying Kbroma. (M/o), * Fibrous dysplasio.
* pAneurysmal bone cyst (Closest resemblance). o Simple bone cust.
e Chondromyxoid fbroma. * Brown’s dumor.
e Chondroblastomao. * Osteosarcoma (Telm"fj"ecmm)

Orthopaedics « v1.0 - Marrow 8.0 . 2024
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----- Active space ==~

ote” ces t Rish y¢ malignant fransformation.
(el COSES -
5 N
310 05{305@\1’(‘0”\&
. - 3% metostasise to lunas.

: |
malignant Qbrous histiocytoma (Pleomorphic sarcoma).

Fibrosarcoma.

 Local recuwrrence,

Hamqqs_i_"‘!‘a S o

al features :

. pecurs in elderly populadion.
+ Benign, asymptomadic vascular bone tumor.

. Site: Spine 7 Skull > Pelvis.

padiological features :
X-roy ;
* Vertical striokions : Jail bar/jail house appearance. CT scan *

* Corduroy appearance. Polika. dot sign (pxial viewy).

%l bar/jail house appearance
Treatment :

g Conservative.,

. %dwrﬂpﬂ_

. Vef)tebropigsl :

lrlj,ecﬁng bone
cement

Vertehmp\as

Cho
H‘"‘Ed{laiﬁco_ma 00:31:04

. ol features :
. Locotion, : me‘tﬁphlj*s.ss.
foe : 40-50 yrs.

S B
il Pelvis, proximal $ermur (Calcified fumor).

g :
e .quqneoplashc S,jndmm : Hypex Sh‘jn.erma‘ Chondrosarcoma
& "y

S

g .
cm“*P'“S and punctote caoleification.
Orthopaedics * v1.0 » Marrow 8.0 - 2024
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"= Active space -.... Osteo
co sarcoma 00:3;.
"\-..\\
Seneral features :

* m/e bone tumer seen in children.

a™ decade : I° osteosarcomo.
Bimodal presenm’rion< _ .
Older popma’now a° ogteosorcoma.

D/t poget’s disease or radiation exposure)
1° osteosarcoma. > 3° osteosarcoma.

— Radiation-induced osteosarcoma uSuDJ'IH occurs IO yrs ofter exposure,
Location :
= mekaph}jsis.
— Distal end of femur.
most radic-resistant tumor.
/e radietion induced bone tumor.
Bone %rming tumor : Forms abnormal osteoid and modrix.
IS% coses : micrometastasis o lungs during presentadion

.

Prneumothorosc

X-roy: Gross specimen :
Periosteanl reaction

glevoted
per osteuwn

Coleitied sharpeﬂ’s Sbres Codman's triangfé

Types:

. Classical/intermedullary (/o). 3. Parosteal.

a. Periosteal. 4. Telangiectactic.

Treoiment :
Neoadjuvant ehemotherapy (Prior to surgery)

Surgerl_.j/ limb ablation

Adjuvant chemoﬁwerapﬂ (Post S-urser!j)

Orthopaedics « v1.0 » Marrow 8.0 - 2024
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o erapeutic agents : TID protocol.

c - utcogents i T protoed. Active space ——
, pc{tﬂf’mﬁcm' . Hu_:_th dose methotrexote.,
) mcwphogphanmde- * Doxorubicin,

v pleomyc n. * vinerigtine,

El'«’ings Sarcoma 00:38:18

e

gener al features:
o m/C tumor in I decade of life.

. OeCUrTence m/e in 3™ decade (5-30 yrs).

« Location : Diaphysis of femur (mnid. thigh swelling).
« males 7 females.

* High grade SO COMO.

poor prognos’cic. features : Clinical feoatures :
+ metostasis. U LEuHOCBJtOSiS. *» Presents like infection.
¢ mole. * Chemoresistance. * mid Jc’niah/leg swelling.

¢ Fever, anemio.  * Relopse. * Signs of inflammadion.

« 1 ese * ¢ize oF the lesion. o Incidental /o trauma.
* fige 713 yrs.

Eiopsgz pest 1x
e gmall, round blue cells with pseudo—rose’c-tes.
* pPas +ve § Diastase digesﬁb%e.
e mic-a (D99 on immunohistochemistry ¢

X-ray:
onion peel/lamelloted appearance.

SPeci%c movrker.
* taryotyping T coanclocation 101,330 m/e.
Other translocodions
- (2533, (183
- Trisomy I8,
- Trisomy 18.

1
Onion peel/lomeliated
oppearonce
Treatment :
* Rodicsensitive (But rodiotheropy i not pr efe
* Current trend : Chemotherapy * limb solvage
We '

red d/t | chance of recurrence).
/resection * adjuvant radiation.

und cells on HPE :

Prlrr.&we neuroectodertol AUrmors with small plue Yo
* medulloblastomao.

Neuroblostomo. » petinoblastormo.
e RAmFOW BO . 2024



136 - Orthopaedics

Active space --...

Miscellaneous Tumors

= 9[_]‘.43:49
Chordoma. :
* Origin : Physaliferous cells of primitive notochord.
* /e location : Sacrum, base of skull, vertebroe.
* Occurs in elderly,

ARdamantinoma. :

* Low grade n alignant epithelial tumor (Thot grows
nto bone),

* M/c bone : Tibia (Subcutoneous. bone).
* Location : Dl&PhljSiS.

Sanovial sarcomo.:
* Does not arise from synovium,

* Arices $rom capsule, bursae or fendon.
* O/t tG51® — ST : g3 Susion gene.

Diaphyseal soap bubble oppearance
Metastasis 00:45:58

* m/e malignant bone tumor : metostasis,
* Source : Breast > Prostate > umgs.

* m/e 90 10 : Lumbar vertebrae > Thoracic vertebroe,

Characteristics of secondaries :
I. Purelg] blastic :
* Prostote.
* medulloblastomao.
* Carcinoids.

a. Pwellfj B’tic :
. lrﬁ'udmexj ®Reo).
* Follicular carcinoma, of ’chﬂroi.d.

2. Mixed : Breast (Or 0“‘5 Iaﬁc). Destruction of pedicle

Bone 1o bone metostosis : winking owl sign
. Ewing sarcoma.
3. Osteosarcomo.

Note :

L m/e primary malignoant bone tumor : it Ple myeloma, > Osteosorcoma.
a.m/e non nematologicol malignant bone tumor Osteosarcoma. > Chondrosarcoma:
3, m/e benign bone tumor : Osteochondroma,

4.m/c true benign bone tumor : Osteoid osteoma,

Orthopaedics - v1.g . Marrow 8.0 . 2024




INFECTION OF BONE AND JOINTS

LETAL
NFECT'IONS’ OF SHELETAL SYsTem medul\anj co\.ﬁ’ﬂj : Ostent

pased on site of infection :
|

! v
osteomyelitis : Septic arthritis
. pore § W}QdUJ\QTI:j Cn.\-"lﬁj. * Joint
I ) } Joln’t 3 C:"_Jep{‘ e arthr s
s m/e locotion me‘co.phﬂsus of long bone.
&ﬁo\oag : gone infections
E»acteri.lm (m/c)
' P’
TS

P5059n'nc organisms
severe locol/periosteal reaction * Limited local reaction
(} inflammatory reactior)
* T8 of short bones (Hand §

foot) —» Severe local reaction.

Osteomyelitis 00:03:08
L Young children or elderi]j Popu.loﬁon : D/t relo&MaB lows nmmun&]j
Routes/source of infection
> Hematogenous (M/c) : From pre-existing infection.
* Direct (Eg ! Puncture wounds) Contaminated source in
" Post surgical (ladrogenic) direct contact with bone.
" Open Srocture,
Septic arthritis : Joint INFECHON,. gone.
Hology
Sﬁ:l%‘jhocom oureus :
/e or gonism 'm?ecﬁng musculoskeletal * m/c couse of osteomyelitis in :
| gtem, - Developed countries.
Ve couse ot : - Developing countries.
: 05*90”\591&15 Tl - Immunocompromised (HIV/AIps),
Reute 0$’teons§jeiiﬁs. - open fracture.
~ Chronie OS’ceomﬂehhs. - Post surgjcal.

.

Orthopaedics * v1.0 * Marrow 8.0+ 2024
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----- Active space ----- SPeQ.'N Cases .
- - Salmonella. —= Dio.p'nzjseai rvolvement
Sickle cell disease patier = : Skaphul c ous)
P (1§ metaphusis involved : Staphiflococcus aureus)
WV drug abusers Peeudomonos
Following onimal bite Posteurello |
Following Human bite gikenella N
Prolonged parenteral therapy Fungal organisms
Site :
m/e :
* Overall/infant/children : Femur (Distal > proximal > Tibio.
* Adult : vertebroe,
iohusis
Reasons of metaphyseal involvement : PPy [ th ke
* Most vaseular region of bone etaph F'ﬁ[ Mair pin loop
(1 nudrition Sor organism. arrangement of
" s blood vessels
Halir pin loop arrangement of blood vessels
Long bone
sluggish blood Slow (Easg exit to bone).
* Few mm%{es 5 macmpho.ges
(§ protection.
Pathophysiology & Clinical Features 00:11:07
PCLH'\OPhBSiOIOSH : Epiphysis [
1o, Srowth plate.
Aeute osteomyelitis dsh “Phtjs"‘—’-[ 5
. - > Abscess
Periosteurn Oraan .
L.ona bone
L. organism reach me{-aphﬁsis 1434 hours s %4
“Systemic manifestatins e 3. Abscess Pormed : K@
. s » pain. a4 hours,
Chronic oskeomxjelmg : *
Skin
Clooca.
(Break in Invo
_ luerum
Avoluer A strum
;Dus um) T o/t periosteal *‘-— e
escape reaction)
Sinus
(Break in skin) 4, Peri
, Periost o
riosteal reaction : 1-i days 3. Sequestrum
. fijm “> L pus drains out Inveluerum (ew bone that contain (Dead bone) formed.
Siws the spread of infection)

Orthopaedics * v1.0 + Marea... ~ -




Infection of Bone and Joints - 139

clinic‘*] features : T

gorig e presents it

. vigh ﬂm‘de fever.,

» pain § swelling,

» peeudo paralysis : Potient doesnt move fimp

d/t Pom.

Active space -----

M ‘ SeP‘HC Qrt’nr\tls eagueshrur
couses OF pseudo paralysis OSteomﬂe\i‘ds fAbscess
Seurvy (Vit ¢ deficiency) :
Subperiosteal hemorr\'nae —» Pain.

""__;_. ;,T‘.‘

Clinical hallmorks

Not specific (Fever § ain) B

Sinus
Podhological halimarks Abscess Sequestrum
Management & Complications of Acute Osteomyelitis 00:23:38

INVESTIGATIONS

Blood investigations :
* Blood, culture : SO% +ve.
* wec: Neutrophil
' esp
ps-le

e

um orocaleitonin,

~ Sensitive § specific marker for

High, not specific.

Acute osteomgeli’cis.
Rag; '033 : SeP-Hc arthritis.
e |
"Q\ : + }
‘e el * Eagﬁang
s Up earliest * Technetium 99 e es detected after a4 hours of
AN9eS withiin 4 . Gollium &7 Yon disease onset,
“Fdisease onset:  * ingliurn I ninfection | -2est X—ray change (ithin 48
mﬁ!row ederr labelled wec hours) : Sov fissue

h

[ T TR [P

c vt A Marrmw A0 = 2024

'iuceﬁclj/ shadouw
around bone,

* earliest bony changes on X-ray (-0
days/a weeks) : pe

riostea| Yeoaction
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== Active space --... Bi'OIPSB H
* &old tandayd,

* Tissue sample collected from site of infection.

TREATMENT
S e —
{ v
Defnitive : Supportive :
{ — — —‘L * |nitiol brood spectrum ontibiotics,
Presents within a4 hours : Presents after a4 hours : * Anolgesics * For pain.
Antibioties + drain the Antibiotics + drain the * Antipyretics : For fever.
abscess. obscess. .

Rest § splint : To prevent movement
— | pain.
* leepack § limb elevation : For Suwelling,
Antibictics :
* b weeks: a weeks IV — 4 weeks PO.
* Long duration d/t low penetration of drug in bone.
* Response assessed using CRP meosurements.

COMPLICATIONS
I. Chronic osteomyelitis : m/c. KIS Buradion
nfect . P 4 eKS
a. Septic arthritis : Bone Intection, Joint., Aeute : <3 week
* Subocute : 3-4 weeks
* Prevented bxj growih plote.
; . .
® Common in ¢ Chronie: >4 wee'ﬁ&____

- 48 yr : before growth ploke formation.
—- Adults : ptter growth plate fusion,

2, %P&icemio..

4. growth disturbonce.

Chronic Osteomyelitis

00:33:27
 oossd
* sequelae/complicotion of
ocute osteomyelitis.
i W
74 LEeeKS ?oilwhng infection, ‘““’Omc;wm
€
e Clinical hollmarks & Sinus, seq

Orthopaedics » v1,0 » Marrow 8.0 - 20094



Infection of Bone and Joints

. podhological hallmark of ehronie osteom Jelitis,

. pead, dense, devasc

ularized bone Nside abscess,

. surrounded by granulation tissue and nvoluerum

oSt \{ |C‘D.|‘l|.iI

||1\_

Dicchor Qing SINUS

Destruction of haver Sian System.

Chronic os{-eomgel'rtis
Types of sequestrum :
Sequestrum Associated conditions
Coraliform Perthe’s
Annular/ring Amputodion stump/pin tract sites
__ Tubular/diaphuyseal Acute pyogenic osteomuelitis
_Featrery/Slakke/coarse sandy Tubereulosis (T&)
___ Fine sandy viral osteomyelitis
s Button hole Post radiotion
L ___—ﬁ__ Nory Syphilis

MANAGEMENT % COMPLICATIONS

Nvestigations :

* Blood investigadions : Culture, LWBC, ESR, CRF.

' Q-O-d:i()loglj :

~ X~Roy : Sequestrum, involucrum, clooco.

e
J'f‘ﬁgram :

L

4+ Sold standard.
Treqm .

l'r"ﬁ.' ) :

E'rc'“d Spectrum antibiotics.

E"*’W’f'w treadment.

Arthnnaadics + v1.0 + Marrow 8.0 * 2024
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Infection
around pin tract

Dye injected fhrough sinus —» Anadomy o sinus tract seen —» Plan Rx.
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Active space ---.. De%nih\-‘e ‘ ‘_:;U.rgeﬂj

Prtibiotic cover
i
v

Debridement : Soucer

izaion (Wide mouth cavity made)

Y
Closure of dead space with
* Bone Bm?"r.

* Bone cement,
|

SKin covering with:
* Skin Slap.
* mMuscle %ap.

* Vocuum assisted CDVE‘.HQB (:\;p,c'}/Me .
: 9adive pressure wound therapy
= =I5 10 -130 mmHB P9

- Promote granulotion 4

SSue for mation
-c/y:

Bsehar tissue or fumor,
COn\plicaﬁons :

. Pathological fracture (m /o),

a. Reute exocerbation

VRAC

Q‘Wxges of sinus troct.

3. Squoarmous cell carcinome Gee) .

_ O/t Neoplastic
4, nmtji.o'udc.s‘s.

Orthopaedics . vig. Marrow g o
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yariants of Osteomyelitis

00:44:13 Active space ----
s SIS OF sequestrum,
pa‘t.hoqe_ﬂesls .
¢ eahient has qood nmﬁ’\mmi’c% |
: Z Snfect; i
» Oraaniem has low vir L-ﬂEHCQ_ tion QOI’\{OJ"\GC‘..
Tupes
— [ Brodie's abscess Gaxre’s Sclerosing Osteomyelitis
Course = -
- —— Subacute Chronic
/e site - ; ]
e | _____ Tibia (Proximal end) mandible > tibia.
Pus | - i _
hovsal Sk * Rcute dull a.ch‘ma pain
C ol feoture = | E’JOﬂlj awelling
- | ~* Low qmde fever -
Elevoked ESR § CRP -
Thicls
sclerotic vim
™ bone
tmrilital 'IuCEnC.lj ick dense bone
O/t excessive
periosteal reaction)
X-Rouy
T : : Central lucency surf ounded by
Perumibra 18 —
dense sclerotic rim
ey |
k . jement | Antibotes
Rx 1 amtibioties 1 Debride

v1.0¢ Marrow B.0* 2024
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== Active Space

Septic Arthritis
—_— Wi

Introduction
* Surgical emergency I pus not removed from joint immediotely —.. Destrygy
o%‘oirﬁ. e
* Children (<5 HWQD s Ejderlﬂ People (reloicwelﬁ low il‘ﬁf‘r‘-un'L‘\HD

Route : Organism

m/e : Hematogenous * m/c: S-l'oph_leococm oureys,
* IV drug abusers: Pseudomonge
* Sexually active | Gonocoese

Site :
* m/e site : Minee (ends of bone exposed).
* Infarts Hip (Tom Smith arthritis).

Clinical feotures :
v‘oung] child presents with :
* High grade fever.

H'!-P ' FRE&ER

* Locol Lnﬂmodrcrﬂ features : * Fexion
- Swenina. * fbduction
Pain sencitive. * evkernol

- Redness. ¢
- Pain EFusion in joint —» Copsule stretches)

retation

Y
No movement ot joint

* Joint in position of ease —» T velume of joint.
| capsular stretching

 pain.

Signs * Potellar top Sign +ve

Inves’dgad:ions .
I. Blood inves’rigaﬁons:
~ cBC, ESR, CRP, TLL, blood cukture.

a. [aadiologt:j
= XY O..Ij

* zarly‘ No changes * widening of joint space.
* Lote : Destruction of joint.
- mRI ¢ Synovial thickening,
L e us@ gquided artirocentesis : Diagnostic § ﬁ\erﬂpeuﬁe-
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--- Active space

(Toc) : rrigation § debridement of septic joint contents under antibiotic

[icadion :
L BONY ankylostS * end sequelae of neglected septic arthritis.
oroanismS release proteolytic enzymes : Collagenases, metalloproteinases, elostoses.
_erou articular cartilage —s Raw ends oF bone exposed —» Heol with fusion — gony ankylosis:

2 Fusion of bone ? |

' R
Ankylosis (Fusion d/t disease process) Arthrodesis (Gurgical Fusion)
¢ } £g: Meglec{ed cTev —= Triple orthrodesis.

Fusion between
| iswﬁ : B 60:‘\5 Fibrous tissue
Couses : Paogen'-.c sep-tic orthritis T arthritis
T6 spine (Spmdnﬂh’ds)
movement (=) ()
Y
_ Pain: ___E'_D______ﬂ___———-—(—q—— | ~ Arthrodesis
smb'.larEj of joint ¢ ctoble unstoble
S I

01:02:59

Tom Smith Arthritis

%eptie arthritis of hip in infoncy (< 530@.

Emner sency : Need immediote intervention to preserve hip functions.

p“"'”ogenesis 2

Diseose process (Pus 3 proteolytic enz;jmes)

oy copital $emorol epiphysis (cartilaginous in childreny

Clins Chondyolysis.

Nica] geo‘htres . Sentie artivites
L] H N .
. L_j‘ = rnobl'.lhj of hipjoint
. My %hoffeﬂ]r\sl

Telee

! “lescopy test (+).

Arthanaadics * v1.0 * Marrow B.0 » 2024
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"+ oiSiculty in weight bearing/unable to wak

(' ¢ Temperature 73
e gcp 740 mm/hr
. LUBC 713,000 cells/mm?.

Transient Synovitis -

¢ Self iimi.ﬁng inflammadion of sEjnovium.
* Rge group : b-1a years.

Pathogenesis :
Recent viral infection —> Antigen antibody —~ Sanovms —i] synovial Suid
reoction PrOd.iACﬁ{}n
i Y

i i b ZE— +t’ ;f_'.l."".l ! { g m e il
Clinical features : Pain Stretening o copsule

* Pain. * mild fever.

¥ g, * Position of ease.
ma_nasernent:
'.n\res.’cigo!don :

* Blood investigadtion SR, CRP, TLC.
* Aspiration of joint : Best investigation to difSerentiate from septic arthritis,

Treodment : Observation (Transient 55mvi+is also called observation hip).

rocher’s criteria.:
To ditSerentiate between transient synovitis § septic arthritis.

* goch eriterio. hos | poin{'

gs°c (101.2°F).
B point —» 1 chance of septic arthritis.

note ¢
couse of limp in child : Transient synovitis m/e) > septic arthritis > perthes disease

01:08:34

Infections of Hand

paronﬂehia (Running around the naiD :
e m/c infection of hand.
e |nfection around the nail and nail bed,

m/c organism * Staphylococcus oureus.

Orthopaedics - v1.0 - Marrow 8.0 « 2024
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whes + drainage of absecess 4 Ye

AnHICTICS .
potib MOval oF part of el (9 T
nad inYert
0N reaches nail bed)

Femﬂ/whiﬂow :

JLochon 0F subcutone

S hissue (p
Pulp) o )
P) of the \\n_(_}ler (Distal i-nhmmmﬁ_

o affected : Thumb (m/o)
L,-‘\f‘lgl arye . W) > Ndex Qﬁger.

e oraanism : Staphylocoecug aureyus

~ymplications :
o Oreomuelitis of nt
C Ueltis or phalanx,

S 1 1TV o
¢ Tendsunovitia.

Treatment : Antibiotics + incision (Verticol
ision 40 break adhesions/ septae that
D b ar
e\ “‘3&.1{!01 V Ql dra1mae_

Felon/whitlow
Teno35noviﬁs :
nrection of tendon/tendon sheoth,
m/e organism : S#&Ph}jlococ(}us
aureus,
Umnical Seotures :
' S':Jmpiroms :

- Fever, Tenosynovitis
- Flexion attitude.
- Fusiform swelling o¥ %ngers.

- Pain on passive extension.
: rl"il:ﬂS : vonovel s ign +ve (Poin on '\'O,P[Oina offected ‘te«ndOI'D.

"Soiment : Antibiotics + incision § drainage

Tenderness aiong
tendon sheath

Pouny sty

possive exterdon

FP— LB
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TUBERCULOSIS OF BONE AND JOINTS

INTRODUCTION

AMA Caries/woch’s disease. _
Less severe local manifestotion compared to pyogenic bacteria.
Paucibacil\arn:j infection by woch’s weak bocillus.

. o
Orgcmism : mﬂcobaderium tuberculosis. Route : Hemoﬂcogenous (From | Source),

m/c site :
* Inthe b(}d.lj * Lung.
* In musculoskeletal system ¢ Spine (T e.pondt.jﬁ’cis) > hip > knee.
* In spine : Dorsolumbar > dorsal > lumbar
- In children : Cervical spine.

Vorionts ¢
* Caries sicco.* TB shoulder.
- Drlj/non-exudo&we ®
* Spina. Ventosa. : TG ?mgers.
- Lanng up of air’ like appearance of %ngers.

TB Spine/TB Spondylitis/Pott's Spine 00:02:53

TYPES : [

! v
Saradicend GA/d Central Anterior/wet/exudative 1 Posterior (Raresd

In children
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%:g.rcufii‘-‘“:‘L :
, 7 vertebrae involved :

Lower hal¥ of uPPe.: veﬂebfg\e pinal cord
verte
+ dise + upper half of lower -

Yoramen

came- Active space ---77
Posterior

® - re ofSected areo
‘?‘Pm""' process TranGwer s
T(r_v“‘".'.
vertebrae.

it erver tebral dec

o/t development Srom common Facet of

viertebral oreh t

Superior LAarmina.
t;{\_ml%e;"'%c.ie'f'O%Onwe — Commn articular Pedicie
process eody
blood ‘EW—‘P‘_‘?- Focet for P A
¢ Anterior (0] 'SPN'\OJ cord, head of rib " through intervertebral
Anterior iy
CLINICAL FEATURES
~anctitutional Features :
,_OT‘-,.JUJ('U I ‘ Local %ndings i
» Low grade Sever. * Back pain 5 Paraspinal spasm/+enderﬁe55>
* malaise. (zarliest symptorr) (zarliest sign)
. M'LSH pains.

* vening rise ot *tempem%ure.

miﬁtanj ottitude < Coutious 5&'1{'
* Cold abscess.
* Deformity (/% vertebral collapse)

Spinous process felt prominen‘d\j on palpodion
- Hnuckle : Prominence of | Spinous process.

- Gibbus : Prominence of 3-3 SPINoUS process.
- Angular nghosig : Prominence of >3 spinous process.
qibbus formadion

INVESTIGATION § COMPLICATIONS
I X—rgﬁ:

Dise space Narrowing (D/t destruction/dessication of dise) : sarliet

Paro. vertebral abscess vertebral '.5515
MRl : 1oc

* Dise involved.
* Paradiscal disease involving bone ond cartiloge.
“cr guided biopsy : Gold standard
Organism identified from tissue.

tmiﬁ&’don/ €nd sequeloe :
“Yected T spine —— Bony o.r'HEjiosiS-

©' T8 onyuhere else ——» Fibrous ankylosis.

S Orthopaedics * v1.0 * Marrow 8.0 » 2024
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i -M_‘.'_l\'e Space --

POTT'S ParAPLEGI
T8 spine (Poty!
Causes :
I Mechanical : D/t granulation tissue.
d.Cord edema : B/t inSlammadion
3. Thrombosis of spinal cxr&erﬁ —
Ischaemia, of spinal cord —» Rapid
onset pParaplegia. (Poor prognosis).
Clinical features :
* Early neurclogical manifestations (Uil ?mding)

- Brkle clonus./b(aﬂgemted deep tendon reflexes.
= &xtensor plo.n'kar.

SRUATC) Compresses on spinal cord » Neurological ”'f.)n-.ia_r,ml._q:.,

b k)
MRl : Cord eompression

* Lote : Bowel § bladder involvement — Poor prognosis.

Lote

Prognostic factors :
—fge | Hovrar oot OREE
_Speed.of onset | Slous — eapd
__ Omset _L _ early
|

Compression d/t Compression d/t
Duration of cord

Shorter hig{-onj gronulation tissue

Lo (&] bony defor ity
involvement nger (1a monthe) Y s
vertebral disease Active/exudative/ et Healed _
L ———— 1 == Hedled =
TREATMENT
middle path regimen :

ATT for 18-34 months + rest + broce (ijlor’c_. brace)
|

¥
Improvement - No improvement/ neurological manifestotion

~ Worsening/Bowel § bladder involvement
v

Continue treatment Suralcod qec.ompreﬂs;nor\ :
* Left anterolateral decompression +
nu’robgt}us bone ara%‘-ﬁng ¥ spine stabilisation
* Parts removed :
= Rib.
— Transverse process.
= Pedicle,
— Vertehro| boduj.
- Alected qjge.

Onthopaedics » v1.0 » Marrow 8.0 « 2024



Tuberculosis of Bone and joints
VS METASTASIS (D/
Te 59"”& D) .---- Activa space -==""

mel
| i T N . :
e ~volved (&ad disc) —» T® spine (§ood PTOSF\OS".S)

o A A ) i
oise spared (Good dise) —» Metastasis (Bad prognosis).

MR\ : T8 spine (Dise involved)

X-Tol
J

metastasis ¢ winking owl sign (0/t destruction of pedicle)
¥
TB Hip - 00:21:16
bhp I
Site/Rrst focus of appearance :
* Acetobulum.

* Bobeocks 4r lrmgle.
- Breo. in neck of femur.

> ' rows easily.
- Deficient in monocyte 5 macrophage — organism g W iy

Uinical Seatures :
| P

Locol sﬁx:wpfnmS.

e Paintul '.u‘nb/aﬂfa!gm qait.
e chortening:

o peformity,

‘
Constitutionol s_ljrnp’cOrns

« A« hiarmw 8.0 + 2024
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* \nSamed sunovium —» | synoviol fQuid secretion —» distengign
- apparent lenathery
' 1! e tengtnening external rotation) “Se——
e * Destruction of articular cartiloge begins
Stage | ks Mﬁmhs/smge * Flexion, adduction, internal rotation
S of apparent ghoﬁenmg ! .
—1— * Apparent shortening 4 em -
| * Signi destruction of articulor cartiloge
. Late arthrits/stage of Sgﬁlﬁm estructh |
- S * Flexion, adduction, internal rotation
N | T ue shorteniny I
. * True shortening 2 em R
Stage lv | Ndvenced artritis/ * Destruction of head of femur (Small head against large
S | “m‘dfiﬁng acetabulum acetabulum) —» Pestle and mortor dei'orrm’r':}
Stogev |  Fiorous ankylosis * Painful, unstable hip with limited mobility

\nves’c'\aaﬁon s

X-ro::j H
Phemister 4riod :

. Juxcta. articular os‘reopenia/ os{'eopomsis : earliest 9‘5“ in x-m;j
3. Peripheral osseous erosions.

3, Marrowirg o?jotn’c space.
Treoatment :

Y

—
E-.arl!j :

Late :
ATT + rest + roction ATT
. +
(Prevent d.es’crgdcton of head) Correction of de%rm&a P — ariujosis
no
i ement
i Correction with mobile 'nip ;
Surgica] decompression

Correction with fixed hip

* Arthroplasty : Total hip replacement ®esd. * Arthrodesic

- Performed after 10-15 Yyears d/4 riek
of recurrence,
* girdle stone excigion Qr’(hroplo.'_:.‘t}j
- Fibrosed heod of femur removed and

rmuscle interposed between neck §
ocetobulum,

= Done winen total hip replocement i
contraindicated,

Orthopaedics » v1.0 Marrow 8 A e
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1B knee R
- ' ____0_113‘_7_‘28___ Active space --=="

cliniea) features :
- 1

§ o
conshmhonal symptoms Local & R

ymptoms :
* Painful limb/nn’migic gait.

Attitude of knee : 5-30° Slexion (Postion of
ease d/t initial synovitis leading 1o efSusion).
Shor#:eni.ng.

. De?—ormikg :
Triple de?ormmj in loke stage * PERF
. Posterior subluxation of knee.
a. external Rotodion ot tibia.
2, Flexion of knee.

Inveshsa’cions :
e mel (o0 ¢ SHnovi{*is seen.
* Biopsy : Gold standard.

Treotment : r_,/Jr’,"
Loke :

early:

ATT + rest + traction ATT
(revent destruction of heod) — o8 d eRormity
1“0 in’\PTO\JerﬁGn'\' Arthroplasty Arthrodesis
Surgjicol decompression (Ster 10-15 years)

Note :
* Non healing SiNUS iN chronic
* Periosteal reaction not seen
* Part of vertebroe least involved
* Paraplegia in T Spine commonest |
—» Ensier 4o (‘Dmp\’%b).

' Chorcot’s joint seen in ¢

= Syphilis.

- Dm,

~ Syringomuelio.

os’ceomﬂeh‘cis : D/k presence of sequestrum.

in fuberculay OSJ('EOmHGH’CiS.
in T8 spine : SpinOus proces&

n upper fhoragic regqion (spinal cord thicker

miiea ev10* Marrow 8.0 2024
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" soace PAEDIATRIC ORTHOPAEDICS : TRAUMA, NECk
AND UPPER LIMB

Characteristics of paediatric bones :
More wakter content :
* Flexible and resilient 4o stress. * gends ? breaks.
3. Thicker periosteum,

> Potential to remodel § correct deformities and Sroctures (&Speclahﬂ
metaphysis).

Paediatric Fractures ) 00:02:52

——

effects of Qppl‘ljing force to the bone : Outer surface : Convex

Distractive/tension Yorce
N

ﬂ + Foree within

3 Phuysiological o |
plying force Imits  Inner surfoce : Concave I:: Compression force
PPy Bone bende

Force begond ph&jsiolosicad limits
v

Outer cortex breaks : Greenct ick/unicortical Procture

Inner surfoce bulges : Torus $racture
areenstick fracture :

* m/c frocture ocecurr NG in children,

* mimics stem of a growing tree,

* Location : Radius > ulna.
Treatment : Break the other intact
cortex (Osteoclasis) — Realign the
bone.

&
Sreenstiok fracture Torus $racture
Torus $rocture :
* Occurs d/t buckling of bone,
* rResembles a tubular Cljlil'\der
Treotment : POP application,

ot base of o pillar,

rote
Lo /e Srocture ot i.ﬂ”l:Cthde.
a.m/c fracture in a child after ¥all on Outstreteheq hand : Supmcondtj“lr
;"(Jr h)'!"’-
3. I / Yrocture overall CMV\CIQ?..

Onhopaedics » ut n . va.
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roddler’s Fro£ture
ol By acture of tibia. S
Q,mloﬂsﬁ TR wial accCidents,
peatures ’
. tact fracture Paﬂerﬂ CUndiSPiaced),
. well supported fracture O/t thick periostium),
e Fibula is intact so child can present Walking,
- can bear weight on $ractured bone.
> L;m1.3 a/t pain, X-Ray * Spiral frocture
rreatment ¢ POP cast,

!3_attered Baby Syndrome _——

Features
* multiple fractures (usual\}j metaphyseaD or bruises in difSerent stages of
he,ahng.
* Inconsistent history, signs of neglect.
* Long bone Froctures in non-ambulatory children.
* Suspicion of bottered baby syndrome — X-roy
stanogranm.
metaphuseal bucket handle Sracture
D/t viclent 40 and $ro shaking of children <3 yrs oge |
= Avulsion of capsule Srom the bone. metaphyseal bucket handle fracture

Growth Plate Injuries 00:12:43

Srowth plate
ones

"‘“j@l’s o} growth plate :
" Serminal : most important.
a, F’l’g’

5 Chondrocut
iYerative. i e
% broibs o stem cells in
. 'ijex ophic : Leokest. germinal 2008
- Caleificodion, { 3 p
* Ossifieation. - i g - -
& e e s (&t w. ow e iE e " ~ Proliferation
B o zone

—=20ne of matur 'h"j

and inerease in

;‘ cell size

arowth plaie

Orthopaedics * v1.0 «+ Marrow 8.0 - 2024
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Active space ..

) Limb ‘QI\S‘HI disc epanm!
IQIm el aﬂechnq aernvinal la jer —» Impairs E:]murkh. : ¢ | g

s . Dei?ormrhj,
Eau:mpbe P At the Knee
Dannae to only part
of the arouwsth plate
Medial COI'\dlj'ae

teval condule

+——— Restricted grousth gf

medial C»Of‘dljle
Growth plate 1 growsth of laterol
condgle
Genu varus de?ormmj

Salter § Harris classification of Physeal/growth plate injuries :

4
Tl
v

|

1+ Spl * Fracture splits the growth plote without Shipped capital
Sracture njuring germinal layer. Good $emoral
* Normal grousth on reducing the fracture., epiphysis (scFe)
* Frocture splits the growth plate.
* Frocture line gees towards the me’c-api-\gs‘-s. &;pracorsd5hr
0": * No itju.rH to the germinol Im_.ﬁen &ood humerus
\:‘mrmal growth on rex:!.;.»,ems the Practure, fracture
N | ¢ _metaphyseal fragmert : Thurston holland.
__'_'—-—|—_—————__
* ch&urelhe&pl‘rtsﬂweg%plcﬂ'e o.ndsoes
lC“ ) 'dﬁﬁﬁep%sﬁ. F!’meo";
1l * Germinal layer wil be injured, Bad lower end of
* Mo growth on reduicing the racture. tibia
| * Fracture line ’rhrouah all hﬂers.
| * &erminal layer injured, Ledeal onche
W | * Growth ic impacted even on reducina the Sad oF humerus
. Fracture
I ]
| ¢ Impaction injury —» Crushes growth plate,
| . an’cure'lsmissedonxraﬁ.
" | * Retrospective diagnosis, Worsk Fall $rom height
* Lote presentation with limb length
diserepancy,
- _ ==Lk B

Orthopaedics * v1.0 * Marrow 8.0 - 2024
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—— 00:25:02 ----- Active space --—=

dlamc Deformities

oné eNITAL MUSCULAR Tow:rlc.ou.ts/wp.v NECK
. iting of head to one side,

Head titted fouwards
aftected muscle

. most commonly occurs on right side.

tiology *
sirth trauma. of sternocleidomastoid muscle,
» preech presen‘radcion.

Contrached SCmM
rrusche

» choulder d-js%ocicx
* Forceps deli\fer‘ﬂ.

P&{hoaenesis g
¢ contraction § stermocleidomastoid —» Neck ilt.

* jschemio of SCM — Necerosis § Rbrosis —» Contracture

- At junction of upper a/3" and Iotoer /3,
- Afects clavicular head of scm.
Clinical feotures :
* Only head tilt is apprecioted soon ofter birth,
* Fibrotic mass maybe palpoated 3 months after birth (sem tumor).
Treatment :
I Conservakive :
- Grodual stretehing of the neck — Corrects itself.
- most cases are self resolving,
3. Surgjcol release : 1§ not corrected by | year of age.

Cock robin oppearonce

Complicaion :

§ ot corrected by | year of age —> Plagmephahj (Head grows in an abnormol
direction).

'\b*e H

Aequired couses of torticollis ¢ Vision problems, extra oculoy muscle po«]s:\

SPEE”&EUS DEFORMITY
QOﬂgem’ml undescended hypoplastic scoapulo.
p\5"’&‘}“"0&6:::!, with Kiippel feil c,xjndrome

Etiol
pTeSe,
e 0f omovertebral bar —» Prevents scapular
iescent rtebr 55:“56; d.z%rmwﬂ
undescended scapula.

Orthopaedics = v1.0 * Marrow 8.0 *+ 2024
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Active space --

Features :
* One scapula ot o hiqher level than the other.
* Restricted movement of affected shoulder.

Treatment :

3odiard operation (petween 3-8 58&\'5 of ﬂﬂe)-
* ¥ done alter 8 years of age — Neural traction njury.

Klippel feil syndrome :
Esh'on;)] association with seoliosic,

Couse : s¢ gmentation defect of cervical vertebroe,
Features :

* Short webbed neck,

¢ Restriction of neck movements,
* Low set hair line.

MADELUNG DEFORMITY
* Ulna rodial mismadteh,
* SO% coses are bilateral,

E’ciopo.ﬂ-\oge.nesis :
Defect in the growth plate of distal end of

roadius, Y
* pflects radius growth,

* Normal ulna Broukh,
Clinical features :
* Prominent ulina d.or!;al'iﬂ.
* Dirner fork d_e?or'miﬁj in children,

Made lung d.e?crmihj Ulnar radial mismaten

Ulna. radiol mismateh

Treotment :
“Sorroch’e procedure : Resect terminal end of wna,

Limb Deficiency

00:32:38

TYPES
I. Amelia. :

* eoth long and short bones absent/, complete absence of fim,

a. Phocomelio. :

* Long bones absent, short bones, present.
s Couse mm"\de.

Orthopaedics + v1.0 « Marrow R n . ane .
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5 Hemi..me,ha:
:.1thd.nal dehic iency of limb. .- Active space ===

. Lor“.._
. /e Fil wdar hemimelio.
. Tibiol hemimelia : Tibia is absent,

Radial hemimelia/radial club hand : Absent radius
& -L_(_wn-:qﬂcu.cimal de?xcienctj of radial side 6% limb |

Absent fbula

Absent radius

Flhulor hemimelio Rodial hemi-melio.

fissocioted 53ndromes :
. Holt=Oram 95hdmme.
3. Fonconi SHndrome.
3. Tor sgndrome.
4, vocter skjndrome.

MISCELLANEOUS

Ceido cranial dysostosis :
* Abnormality in ekl and clavicle.
* Congenital absence ot clavicle.
* Shoulders can be broug'n-t close o
eoch other.

Cleidocraniol dysostosia

absence of clavicle

Poland SBndrOme :
* Congenital absence of muscle.
* M/c : Pectoralic muscle absence:

Poland 55Mrome
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Active space ~----

PAEDIATRIC ORTHOPAEDICS : HIP

Poediatric hip :
Features : chenton’s line
. Shenton's line : el Shalk

- Inferior mar gin ot superior pubic angle
ramus (La’terod\g) —» medial
part of head and neck.

~ Pathology couses disturbance in Shenton’s line.
3. Neck-shaft angle :

— Normal is 180-130° (Adults).
- 1 neck shost angle : Coxa valga.

- | neck shaft angle : Coxa. vara.
2. Proximal femur in children hos a Srowth plotes.
- Copital femoral e,pi.phgsis : Heod of the

Semur epiphysis.
Epnphﬁsis
Grouwth pla’te
I"I’We’taphtj?ns
a 3\* plakes
Coxa Vara 00:01:20
Injur Y to the Bromﬂn

Greater trochanter continues to grow

plote of head of femur —> Cox0. NOro.

Head and neck stop growing
Types of coxa vara. :

v v
Infontile/ Acquired/secondary
primory * pPerthes dicense

* SOFE
clinical $eatures:

* Trendelenbura goit : Failure of hip abduction,

. Ob'.i_zja#e external rotation : external rotation of hip
(rinee goes out) on flexion of hip.

e Limitokion of abduction and internal rotation.

Obiigoj:e external rotation
s Limb Ghor’rerwing.

Orthopaedics » v1.0 « Marrow 8.0 « 2024 ‘
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coNGENITAL COXA VARA

; o
gy e Active space -----

. pamage to Yairbank iy iangje,

.~k Wvrianale @ r’__ -
o Farbank triangie : Part of neck of Ser,r - j
ute ¢ k}mwcoch‘g {Ttm‘\gle S seen in T® \

CFE (SLIPPED CAPITAL FEMORAL EPIPHYSIS) Fair barnk triangle

et &cel{lbq"“m“]kﬁe_

D 2 £

mild mModerote <evere
SCFE grades

Pamosenes'\s i
Fracture OF the growth plate (Type I Salter-Harric)

Head and neck are disrupted

Heod remadns in the acetobulum and neck slips.

EﬁoloSB :
* \diopathic : m/c cause.
Bone 3rowth Bone fugion
* Associoked with endocrinopathy (/% sex hormone ¢ &+ imbalance in puberty.

- m/e : Hypothyroidism, hypogonadism, 1 e

Generol Yeatures :
* maole > female.
* Rigk factor : more weight for age in children.

' 40% coses are biloteral (0% coses % associated with endocrinopaﬂng),

Trethowan’s sign on X-ray
e drawn on the loteral aspect of neck ot
intersect with head of femur.

Uinical features :
moles ¢ 13-11yrs L0

Presents ok puber does not
pulb th< e Tk U femur

' fypogonadism ‘ epiphusis

' VG‘QQ Q'nange .?‘ 1n er\d_OCfinOchtth helﬂl:'. line : Does
' E’-‘jﬁemmﬂaj feotures not intersect

* with head o¥
Coxo. vara, Seatures. femur

Trethowan’s S0
Treﬂ-hw g
C5ed recletion + internal fation + in 14 POOTD
arrow 8,0 + 2024
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- Active space --... Qsteochond_rit__is/o_s_teomi_s = ———"——9951513,1,_
* Osteochondrosic 3 "”"t ; W‘Eﬂt‘k% MQ
s & self-limiting PR TR T Fermoral epiphusic .
abnorma.h{-ﬁ of bone — ms - a_se B —mlum_maioiej_jj
. E:\?;:r{:s'. centres of et dsease i Lum*e————___;
Parner’s diseose Capitulum CEEQ_U“‘_F ain)
ossification in the Orapod- Séhalter’s disease Tibial tuberosity :ﬁ|
epiphuss. sever's disease Coleaneal epphyss |
* 8egns in childnood N

as a necrotic condition,
* D/t primary vascular event or repetitive troumo.

PERTHES Disease
AKA coxa, plomo./ Legg—cajve—perﬂwes disease.
* I\diopathic, spontaneous osteonecrosis (Chandler’s disease in aduits),

Blood S“PP|5 of femur :

Retinacular arteries

superior Source of blood, supply for head of femur :
ge" ior/posterior Foveolarflow : Predominant source
0o

ok age <4 yrs

Prier Y of ligarmentum teres

(Foveolar a.r"cerg)
—» Metaphyseal Slow : Predominant
® medial circumSlex Source of b 210 H'rs
:’mwses —— femoral a.r‘ker5
Descending branch
Deep femoral ar
Loteral crcumBiex *e"ﬂ

eridge phose between 4-10 yrs CI.hi?-*\'?'(‘omMeohr’co me{-aphgsqu)
Head of femur is vulnerable
lwm

Osteonecrosis

Orthopasedics » v1.0 - Marrow A n . amn .
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Paediatric Orthopaedics : Hip
|
ol Feotures: Clinical features : Active space
at’-“é . couse ¢ idiopatiie * Painless limp, can be pair Wl later.

' I\ acsociation @ en lefciency * Pain rodiates to 'r'.n-:'{“/r\r-:‘m

o > female e Limitation of abduction and internal

: i cases : Bilateral, rotation.

) s years : Poor prognosis. * Obligate external rototors.

i yestigations - Treatment :
v mRIE IO * sustain the head till vascularity resumes.
. x-Roy ¢ Late ehange. * No weight bearing.

* <hvict skin troction.
* Petrie cast/broom stick cast.

* Total hip replacement ofter ckeletal mamrihj.

Xefeschondritis of nawicular bone  Oschgeod schlatter eroomstick cast  Osteochondritis of lunate

Developl_'[}ent Dysplasia of Hip 00:24:58

' ?'-“ewcuslﬂ called conaenital dislocotion of hip.
. e

‘Aicpothic sportaneocus subluxation of $emoral heod.

p‘”‘f"“i'faer\es.is, :
Flot/convex/shallow acetabulum

Y
“2.0% fermur lies outside the acetolbulum (n utero).

Hidemio)
e - < &
M0 live birthe,

F‘-;H ‘(Jk‘.'!"-, > Ir‘o}eg

[

A% ame..

; ;&'ﬁa.:ee ore bilokeral (/1)
L34 .

. Tskde>e/ > right side.
|Jﬁ| :I

Sty 'l'j een in I* born female child with Yetal malformation (m/e breech,
=} ony !\- . .

‘& .| OJﬁi'.Lj hv;*tortj.

ULACiA me \
NS > asians —» D/t the way babies are carr led 0 infancy,

k Orthopaedics - v1.0 + Marrow B.0 + 2024
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~---- Active space ... Clinical features :
. Rsymmetry of limbs : Shortening of affected side.
ol | thigh and gluteal Yolds.
Vascular sign of NARATH :
* Femoral pulses are not felt (As head of femur does not lie against i),
* Popliteal pulse can be ekt
Clinical diqsnosis :
Performed in child 42 months oge.
L. Barlow's test :
* Mnemonic : BAD.
* Adduction : Hip is dislocoted,
a. Ortolant's test :
* Abduction : Dislocoted hip is reduced.
2. Allis/&olen2zi sign ¢ T
* Flexion of both hip and knee.

* Dislocated side hos knee ot o lower level, '

jr

* Only seen in U/L DDH. Ortolanis test
4. rlisic test : For &/L DDH.
S. Trendelenburg Sc.u’c/ u.}addling qait

lnvesﬁso.ﬁons :
* Screening : USG for <l months oge.
* 10C: MRl (To confirm diagnosis § plan
mo\nogement).

Acetobulum in children :
* Triradiote cartiloge (Made of ilium, ischium,
ond pubis).
* Hilgenreiner’s line :
- Line passing through centers of both triradiate
cortilage.

Hilgenreiner’s and Perkins line

* Perkins line :
- Line perpendicular 4o the Hilgenreiner’s line,
- Posses through loteral edge of acetabulum.
- Heod o Qenmr‘ = Normal ¢ Inner, outer quadrant,

= ODH | Upper, outer quadrant,

von russen splint

Orthopaedics * v1.0 « Marrow 8.0 « 2094 ]




Paediatric Orthopaedics : Hip - 165

Active space

'rre'»‘l"m‘mt
I|,"'___.---" e e =F
! - . Treatment S
s months PoMiK harness, von rosen ) splint
. .
g months @cﬁon OperVclosed
_ | Smith peterson approach
lq'%_npr\*]s Fema] OS{‘E(H'OMU'
»3years | VORO + pelvic osteotomy (Salter, Pemberton) |

—eul 0 MY

- Q_S%J Total hip replacement after skeltal modurity

Ponlick harness
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PAEDIATRIC ORTHOPAEDICS : KNEE AND FOOT

Defor_rn_ili_es c_)f_Knee

00:00:17
Hip
Knee - . —_— *+——— Towards the
s = e =7°
5.7 Away From —
midline
Ankla & P —
— -—
Normal

Senu varus (Bow Knees) Genu valgum (knock knees)

Anterior Poatenar
—_ —
—
Exceasive

backwarg
bending
Walgus Varus -—
windslept de¥orm'rt5 Senu recurvatum (Back knees)

mM/¢ cause in chidren Rickets > idiopathic Idiopathic > Rickets Rickets

[ T RS
) Ostecorthritis > Rheumatoid Rheumatoid arthritis »
m/e cause in arthritis Osteocarthritic

Rheumatoid arthritic

o = I"",‘;’F =
Senu vcds

Genu vorum

elount’s disease/infantile tibio. vara, :
&/L idiopothic
gem Vorum

S,an 1 Sitlert Kotz Sign

Proximal rmedial
tibiol ph\jsis Internal
Genu. recurvotum defect rotation of tibia

(Haf,erex{'ensm\)

Orthopaedics - v1.0 * Marrow 8.0 - 2024




Paediatric Orthopaedics : Knee & Foot

LouSes of deformity :

. nWLuWiOT'\.
. arowth plcﬁe in_'jur}j_

Treamen'c :
. Open wedge osteotomy Lengthen the short side bﬂ %Hing extra bone.

. closed wedge osteotomy : Shorten the long side by removing bone.

Long side
\ A |
1
Wedge
<hort side <L M = + 4 ) == iraerted
| Wedge /
f / ramoved
[/ f
Cubitus valgus Daformity comected Cubitus valgus Defarmity corrected
Closed wedge ostectomy Open wedge osteotomy

Deformities of Foot -

Anotomy ot Yoot :

Tibia

Tibictalar/ankle joint
Tolus
Tolocaleaneal joint

Caleaneum

Tolonavieuwlar §
calecaneocuboid joint

Joints of Foot
Actions of the joints :
* Tibio—talar/onkle joint : Ankle picm’car/ dorsiSiexion.
* Talocaleaneal/subtalar joint : Inversion/eversion of foot.
* Tolonavicular § calcaneocuboid/midtarsal joint : Forefoot adduction/abduction.

Noke :
» Lost : Flox foot.

Medip] longitudinel arch of foot ¢ Provides concovity of the Yoot .;'\;*
Exoagera’ced :

Cavus of Yoot.

Orthopaedics * v1.0 * Marrow B.0 - 2024
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168 - Orthopaedics

anKle plantor fiexon
2 < defic
anwle dorsifiexion | Coleaneus o i |

| varus deforminy_|
valgus de%'o_r_r_rﬂ

Terminologg : |
Tolipes : Congenital deformity in which oot i
twisted.
* Talipes covus : High arched foot. Talipes volgus
* Talipes equinus : Plantar Slexion.
* Talipes calcaneus * Foot dorsiflexion.
* Tolipes valgqus : Abduction and eversion.
* Tolipes varus: paduction and inversion.
Tolipes equinus Tadipes VOXUS

TCL“PES Cﬂ!caneus

00:14:30

Congenital Talipes Equinus Varus (CTEV)

AkA club foot (Appeors like o goit club).
m/c congenital abnormality of leg, ankle foot.

Epidemioloag:
* SO% : Bilateral.
* 11000 live births.
* males » females.
* I* born child a/w fetal malpresentation like breech,

eﬁoloat_.j:
I C,ongeni’ml/ primary CTev : m/c type
* m/e cause : \diopathic.
* Spina bifida.
* Arthrogryposis multiplex conaenita,
deformity). ’ g e

a ﬂcql ired couses : (
, $ ¢ Neuromuseular disorders CPo!iomljechis)

Orthopaedics + y1.0 « pganr. _




pathoﬂﬂa{omﬂ :
Hypoplastic talus (Small)

Talonm.li{?ul&r‘join{ dislocation

'

unstable Yoot

Pull by tendoachilles § tibialic posterior

De?orm‘ﬂ-\j
(Foot appears +o be pulled posterioriy § mdial\gp
primary deformities of the $oot :
. 4o A
! v
Conus Adduction
bcaagerod:ion of medial At tolonovicular/
iong'rtud‘m! arch mid tarsal joint

* Internal rotation ot tibio. ic also seen.

5creenin3 test:
Dorsiflexion test
Dorsum of the foot Normal Passive
usually touches the shin dorsifiexion of Yoot
L‘onﬂrmo&orB test:

Kite's angle Tolocalcaneal

le
/-/—/—\H mg
.

Club Foot | Dorsiflexion is not possible

QOrthopaedics * v1.0 - Marrow 8.0 +
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Plantar flexion
of ankie |oint

Talus in equinus.

CTev
v z
{ .
Varus Equinus
At talocalcaneal/  at ankle joint
subtalar joint

even on strong pressure

]— Angle b/w talus § calcaneum
becomes zero (Paralle)

Decreased kite's angle

2024
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< AGHie Stace Treatment in newborn :
* Start treatment bU a weeks.
* Manipulation of foot to correct de?ofm“':j » Maintain with PE)P (-8 weekg).
{ o -
Order of manipulation Ponseti method - Above the knee.
C— wv§A_— »e - Keep For | week.
- |~ Repeot procedure ofter | wee,

-_ hdl :  Porsetis method Kite's method Rocker bottom foot :
| Treatment starts <3 weeks I month Couses *
C*;;Og N __Ca\fus —= adduction —» | Adduction —» inversion * Overcorrection of CTey,
_Correction | varus —» equinus —> equinus * Congenital vertical tojus,
_ Fulerum Head of talus Caleaneocuboid joint
L POPtype Above knee coast Below Kknee cast
____Buration | -8 weeks -9 months

Prevention of recurrence :
l. Demis brown splint : Rocker bottom Poot
. ﬁli’c‘rrebabglemns&oumbﬁ.
* mechanism : A babﬂ moves the leg, de?ormﬁu keeps
Se*l'-l:ing corrected.
" Disadvan’case * Low compliance.

a. CTeVv shoes :
* Once the ba.b!j starts uaa]hing
(Up to the age of 2-5S Hrs).

* uge Dennis brown splint when et berer __
baby sleeps. {
* Should be worn at least a3 hrs/
2 @ -
dag. varus
Absance of heal = Pl’@\'eﬂ{s
Mormal shoes CTEV shoaes equ.inus

Treatment in lote presentation :
L I=% yrs : Posteromedial sott tissue release _F/h* Ponseti ma. nipulaion.
. Soﬁkis&;esconifacfbalﬂearoﬁ‘-age.
* Tureo's procedure : To release the so™ tissue (TeﬂdoachiHQQJ tibialis Pos{er".o(,
Qexor d.isi‘torum longus).

Orthopaedics - v1.0 - Marrow 8.0 + 9024
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1. 35! 11"‘- : ----- Active space -----
e P S YS forefoot adduction becomes hOﬂLj.
| 3 Y
. PNST £+ Diloun F'vnnkl] Pr ocedure,
5 gvans procedure ¢ Lateral column shortening by Calcaneocuboid fusion.
E\ uws ;

A o

¢ BU S YSArs Vvarus becomes bonEj.
e DillLUN'S evan's 4 Dusyer 's osteoton Y (uledtse os%eo’com‘j).

4, 8-10 yrs wedge tarsectomy,

5. 210 yrs ¢ Triple arthrodesis
. 5-} geal fusion of talonavicular, talocalcaneal and calcaneocuboid
Join’c.
* complication : 1 performed below 10 yrs of age — Arthrodesis fails
» Pseudoarthrosis.

Talonavicular joint

Navicular:

Calcansocuboid joint

Triple arthrodesis Wedge ’mrsecﬂromnj

DBQ‘OFT‘I"\“’B correction device * Joshi's external stabilizotion system.
ased on llizarov's principle of external fixotion.

Joshi’s external stabilizotion system

L Orthopaedics * v1.0  Marrow 8.0 « 2024
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Achondroplasia
~ = ate a
Eh03035 :
* F&FR; gene mutation on chromosome 4

* Autos _‘:'~-,_x_ dominant inherttance or sporaaic.

Po.{'hosenesis :

* Afects enchondral ossification of long bones. o .
: ] ! ( I\ § clavicie).
* Intramembranous ossification is normal (Flat bones of skull §

Clinical features :
* Proximal limb shortening &hizomelic shortenin Q. * Starfish hand,
* Trident hand

. T!_"W"‘.L( S USU.:LI'j Pﬁ'm
* Potients have normal 1Q and texual deveicoment. * ullet nose vertebrae.

L] Al TR - A’ . ™ | —.'l e
erogct ydactyly : Short, smntyj %nﬁers, cl—nmpagne glass peivis
* Frontal bossing of skull. * Saddle nose.

i

Frontal bossing Grachydactyly  Buliet nose vertebrae

Mote :
. Shor’renirg of middle part of limb : mesomelic.
* Shortening of distal part 6% limb : Acromelic.

{ nhopaedics - v1.0 » Mmmw 8.0« nn.




SPINE : GENERAL AND TRAUMA Active space

» Musculoskeletal : vertebral column
AR comq.wnen)ts <

% T Neumlogieaj * spinal cord + spinal nerves

anatomy of musculoskeletal elements of Spine 00:01:25

vertebrae — Cervical ().
> Thoracie (T)/Dorsal ().

Lumbar (L.
Soaeral (S).
Pars inter-artieularis : Fracture (spondylolysis)
i : sPOndﬂli'hs*chesis
rtervertebral dist < (slipping of one vertebra. over ancther)
Inferior articulor focet Articulotes to keep the
Pt = Superior articular focet spine oligned
* Segments the
spne (1 mobih@

Lateral view ! Articuloted vertebroe

* Shock absorber
S-Pim:.l cord,

Spinal conal

Transverse process
Prnulus Sibrosus

Nucleus pulposus

Lamina,
Spinous process

Intervertebral dise Superior view of vertebroe

Postesior
/_bnuﬂudln al ligament

DENIS’ CONCEPT OF SPINE STABILITY
Based on 3 columns of vertebro. :

Anterior
/'-<_70n3&ud.nm

iiaamen&

mm2©,>

Posterior

Anterior column: Middle column: Pasterior column:

Anterior longhtudinal posterior 1/3rd of Posterior elements

ligament, anterior vertabral body, (Pedicles, facets
annulus, posterior annulus, lamina, spinous '
anteror 2/3rd of posterior process)
vertebral body longitudinal Posterior ligaments
ligament
N = F, \ \ J

e — . J

Orthopaedics + v1.0 = Marrow 8.0 » 2024
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----- Active space ---.. Clinical aspect :
lrlj,un_.j Involving

v }
I eolumn 2 3 column
stable injury unstable injury

l '

Rx:conservative  Rx : stabilisation/Sxation (surgery

Trauma to spine 00:10:58

ekt [:Ver’cebral fracture : Lower thoracic (T13)
Vertebral dislocation : Cervicol spine d/t

Stabilizers : Ligamentous > bon}_.j. Horizontal arrangement
of articular facets.

Vertical arrangment o}
articular foacets

1 risk of Sracture >
dislocadion

Cervical spine

Highest risk of spinal cord injury : Cervical spine Sracture,

Note :

Immediote rrw\agement in cervical spine irju;B :
L. Turn patient onto their baek.
a. support placed behind neck.
3. Transported to nearest hospital.

Orthopaedics * v1.0 * Marrow 8.0 » 2024



Spine : General & Trauma - 175

|gFFERSONS/CI VERTRBRAL (ATLAS) FRACTURE T
/e fracture on Cl vertebra, //%
. mechanism of mjury : Axial inr\ciLr\_t.\I/CC‘mr\w ession :\' 4

—
é“. .

Fragments burst out away From spinal canal, )
« o neurological deficits.,

ivestiqations orn tronverse

' N !

x-ray (open mouth view) CT scan (best)

haarrert
)

Urstable fracture

_» Stoble fracture : Conservative,
Treotment -til__*

unstoble : Surgery (nﬂon{-o-occ,ipi%aj fusion)

Ca veRTEBRAE (AXIS) FRACTURE

Types r Odontoid fracture : m/c Srocture of ca.
Ly ch'\gman’s fracture.

m:xgmn‘s Fracture :

* Fracture of pars inter-articularis of Ca vertebro
Spondylolysis of )

auses dislocation of Ca over C3 ($pond5\olis+hesi.s)
* No ﬁ&uroloaico.j deficit, Hangman's frocture-dislocation
* M/e couse: pTA > Hongjing,

WHIPLAgH INJURY
Soft tissue Irl,urtj
%ﬂi&m :
e/

Hyperextension —» Flexion. racin

Rear end ol A_ ?-,4".- -
collision iny Hyparoxtonson SRR L JJ’”*"“'“‘“‘
RTH RN

Chronic necy pain,

. '\k} ’. ‘ . ’
- w“ewobgicm defeits, \“m&"fi‘; “-*-tg '
Q_);; C&m x-rﬂlj/C,T scan. W .\" Torn antedior ’—";
Vical eoliqy,

longitudinal kigamani : ‘:
Tom nuchal ligament = ; A
- -

Orthopaedics * v1.0 - Marrow 8.0 - 2024



Orthopaedics

CLAY SHOVELER'S FRACTURE
Shoveling

v

trong contraction of paraspinal

and upper limb muscles

Y

I OQ C.7 spINDUS Drocess I ' ’
' Clay choveler’s frocture

CHANCE/JACK-KNIFE/SEAT-BELT FRACTURE

* Described bmj or. §.Q.Chance. , vert ebro. : &omj chance

* Complete transverse splitting of -..T;:“‘Ligaf'ﬁreﬂ{' £ disc : So% tissue Chance
mechanism of njury :

Seatbelts without shoulder harnesses
Y
Flexion of spine at lumbor vertebro

v
Complete transection ot spinal cord
(involves all 3 columns : unstoble fracture)

Parapleqgio (par alysis of lower limbs)  mechaniem of jocknife fracture Chance fracture

Rx : Stobilisotion § surgery

COMPRESSION VS BURST FRACTURES

1' _ Compression Fracture Burst Fracture
Causative foctor __ Osteoporosis ___Significant trauma.
~_ Mmechanism l _ Flexion —» compression Axiol loading |
Charocteristic wedging of vertebra (anJcer'.or_g___ED_wex o P;;érm_r___
Petures column shortened, posterior column walls
maintained)
|

Onhopaedics « v1,0 Marrow 8.0 » 2024



Spine : General & Trauma - 177

SCIWOR'A = . - 00 :26 :00 » - Active space -

. spinal cord injury without radiographic abnormah-hj.

e In children : Bone elasticity > spinal cord elasticity —» Stretching of bone > spinal cord - >
injury of spinal cord without fracture —» Paraplegio/quadriplegio.
. D;&Q,ﬂOSIS F ORI

¢ No fracture visible on X-—ragfcn— <can.

spinal Cord Injury 00:27 31

¢aRLY MANIFESTATIONS

5Pi.nal shoek :
Temporary complete cessation of functions of spinal cord below the level of injury.
|
Anesthesia.  Flaccid paralysis Loss of bowel § Loss of reflex
Recovery time : 34-48 hours (to weeks). Bladidiar conti ety
sulbocavernosus Rellex : method :

* First reflex to recover
(marks end of spinal shock).
* Root value : s3, $3, 54

Note : 1§ Foletj’s. catheter in situ —»> tug on catheter —» anal
Sphint:’cer controcts.
“eurogenic shoek :

Manifestotion of neuro\oaica] deficits in
Spinal shoek,

Pﬂﬂwphasioloag =
Loss of Sympathetic outSlow — hyperactive parasympothetic outSiow
! !
Bradawdia Peripheral vasodilation

'

! peripheral vasculor resistonce

.

Peripherod pooling of blood

? Foll in &P (hljpc)%enaor\)
L Orthopaedics - v1.0 - Marrow 8.0 - 2024
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; Note : -
----- Active space ----- +ochueardio.
In hemorrhagic shoek (blood loss) —> }6p — veiex J

LATE MANIFESTATIONS [
{ )
Spinal cord ir?_jurgl SPinoJ nerve ir:.jur!:j
Upper motor neuron Lower motor newron
lesion (UML) lesion (LML)
Relevant nna’coma 5
Spinaj cord :

ends ot lower
border of L3
BIRTH ADULT
Extent
erachiol (Cervical reqi
Plexus (bulges) <: el vegion)
Lumbosacral
Conus dullaris :
vertebral Segmen’ts ; o _;jpedw .
terminal part of s¢
Lumbar s s c“;d;&q“_‘m ’
Tw Spinal nerves
Sacral S S below the conus
UMNL Vs LMAIL :
Above U : &C injury (Upnny)
iy o spoat counn < o

Below L + Spinal nerve injury (Lmw) wssﬁmpc rding :ﬁzﬁg‘;&

Orthopaedics * v1.0 + Marmow & 0 - nan .




Spine : General & Trauma - 179 rli

| ° Semsoryfunctions | Lost -
- ': H_’e_ml F e motor funetions Motor weakness (Slaccid paralysie)
(7 * Reflexes el
e._e.w- the level ( —_Serenng e et Lost Norrmal
[of injury ! ‘ —_LOPHSE N Spastic paralysis Normal

[~ Bedevss exaggerated —

+ fbove the level of njury : Al functions normal in beth UMNL § LKL,
o UMM 1nhibi{-or5 action on LMN — |0 LML : Spastic paralﬂsis with emggero:ted reflexes.

Localization of injury :
Dermatome (cutoneous distribution)

gach spinal nerve supplies o particular ‘Emzso'come (muscle groups)
Reflex
Dermatomes : Cutoneous sensory supply of spinal nerves.

cs elbow Slexion (Biceps, Brachialic)

Clo Wwrist extension

Ct elbow extension § wrist Slexion
| C8 Finger Slexion
i Finger abduction
| L3 Hip Slexion/lliopsoas
| L3 Knee extension/ Quadriceps
L4 Ankle dorsiflexors/Tibialis anterior

LS Toe extensors/extensor hallucis lonqus
L3 Ankle plantar Slexors/Gastro soleus

Orthopaedics * v1.0 + Marrow 8.0 - 2024
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----- Active space -.... ReWexes

] Biceps
Clo _ Supinator (Brachioradiolis)
c1 Triceps
L3 L4 rnee (Quodriceps)
Sl Arkle (Gostro soleus)

Note :

e thhrogm " Nerve supply €3, c4, Cs.
* Iy above €3 —» affects breathing,

Orthopaadics * v1.0 * Marrow 8.0 « 2024
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SPINE . DISORDERS ----- Active space -----

prolapsed Intervertebral Disc (PIVD) 00:00:11

« protrusion of dise —» Compression of spinal cord/nerves,

e m/e disc to prolapse : Ly-Lg > LS, Giiens i o
(T 2 eollaner)
mechanism of injury : ype 3
* Abnormal loading of spine. annulus Sbrosus (AP
(Type | col\agen') |

* Degeneration of spine.

progression ot dise degenero&ion :

51

Degeneration F’m Sequestration &
Bulging of AF breaks and extruded NP
nucleus meOSus NP comes out breaks away
Conal stenosis :
PIVD
cavses

vertebral desenero.ﬁon in OR— excessive growt’n of abnormal bone
(/¢ site : Lumbar)

Age ot presentation | Young glderiy
Onset of disease Aeute Chronic

exiﬁng nerve roots.

Paracentral (M/e) :
lmpinBes {raversing nerve voots

La~Lg disc prolapse Ly-Lg dise prolapse

Mo .
¢ Njured nerve : Le (LKL d/k nerve root involvement).

L Orthopaedics » v1.0 - Marrow 8.0 - 2024
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. “'H Orthopaedics

Clinical features :
* 4o luk‘-{inﬁ h(—'cwug objects,

* Low back ache.

* saukall > Back pain mdia’ﬂrﬁg to lower limb. Note :
> Inereases with—» Flexion m/c couse of sciatica. : | VD,
*Sneez ing
""COuEhir\g

L ] M . :
eurological defieits, L Siﬁma Lor prolonged durodion

Evaluadtion :

SLRT (Straigh’t Leq Raising Test) Ry (oe) :

Unoble to flex hip 7a0-20° (Positive test) Lg=S PIvD

Meuroiogical examinadion : To localize the lesion dependina on nerve roots involved,

Root myotome Root Req
Ce elbow flexion ;
C___c‘ &meps
| & wrist extension .
. — e — S| Supinator @rachioradiali® |
C, glbow extension § wrist Slexion )
9:1 Trncges.
Ce Finger Slexion Lo L .
= 3 Ly ¥inee (Quadriceps) |
T, Finger abduction < N
LS | Ankle (gostrosoleus)
Ly Hip Slexion/lliopsoas
Ly Knee extension/Guadriceps

Ankle dorsiflexors/Tibiolis anterior

Le | Toe extensors/extensor hallucis lonous

Ankle plontar %exorg/ Gastrosoleus

Treotment :
. Rest in semi-Fowler position (Sup'me with 30-40° Qexion of Spine)
3. Phl,jf,nm“heraplj.

Orthopaedics * v1.0 » Marrow B.0 » 2024



Spine : Disorders - 183

3, Surgical dise compression o=~ ACHiVe SPBCE —-~

. Toml/'nemrlan\inec*mw:j or lamino’tomﬂ 5 discec’mmg.

* Indications ¢

~ Worsening samchoms despu’te conservative Rx,
- Bowel § bladder involvement,

- Massive central dise pro'.apse corrpressing rrxulﬂple nerve rocts.
- Cauda equina syndrome.

conus medullaris v/s cauda. equina syndrome :

Structure
irvolved
umMnL with Ll features LNL
* ells ms
) * Bowel § bladder involverment
Presentotion . E -
symmetric, areflexic Assymetrical, areflexic
floccid paralysis flaccid paralusis
etiology Injury ot L, Large disc prolapse below L,
'_mee reflex Normal Lost

Ankle reflex Lost Lost

Lumbar Canal Stenosis (LCS)

Pathophysiolog, :

$p°l\dgios‘|s : Osteoarthritis of facet joints

00:24:06

excessive bone Sormadtion
Stenozis of lumbar canal

MewoSenic claudication

j .'Ld' T
Lumbar canal stenosis

L Orthopaedics + v1.0 * Marrow 8.0 » 2024
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Spine : Disorders - 185

meﬂerding classification :
pased on percentage of slip.

grade W : SI-T15% d.isplmemen’r Srade W 1 Ta—-100% displacement  grade Vv : 7I00% d‘usplacemen’r

(Sp()ndl_,}lop-foms)

Clinical features :
* BocK pain radio@dng to the lower limbs.
* Stepsign: On palpoiion of spine Step sign

Step of% over the SpiNoUsS process

Spondljbhg'\'}';‘;.ﬁ
Note :
® Spondylosis : Degeneration of the spine (elderip.
= Spondyfitis : Inflammadion seen in ankylosing spondyjlitis.
* Inverted Napolean hat sign (in spondyloptosis).

Inverted Mopolean hat sign

L Orthopaedics - v1.0 + Marrow 8.0 - 2024
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Orthopaedics

Conditions With Fusion of Spine 00:32:24

nn'lﬂalosins SPOdejliﬁs
* Autoimmune,
* Males > %males., 3°m8 patient.
" HLA-B, 5 () 5 Rheumatoid Soctor ().
" Podhology ¢ enthesopathy,
Clinical feotures :
* Characteristic Seoture : cacroilioe joint
nvolvement (Sacroilitis), i 3
. morning stitness (in-%qm(mi'ora exudotes 8amboo spine Dagger sign
collect at night) —» Improves with activity,
* Rssocioked anterior uveitis,
Radiological features (x roy)
* Bamboo spine : enthesitic — vertical sfjndeslmphujce fusion.
» 'lTol\eB track s'\sn

ot Dagaer sian

Dittuse idiopathic skeletal hyperostosis (ISH)
ArA Forestier disease.

* Ossification of anterior longtudinal ligament.

. Fige o&-preseﬁtakim : Eideﬁg.

D/ cakeification of ligaments.

DISH
Ossification of posterior longitudinal ligament (0pLL)
* m/c site : Cervical spine.
* Age at presentation : &id.erig.
Scoliosis 00:35:17

Loteral deviakion of spine b}j 210° $rom central axis,

SPINAL CURVATURES
. pﬁmachuNMThebrSest curve,




Spine : Disorders - 187

Prtmquj
curvoture

Normal Lurnber Dorsal
scoliosis scoliosis
Loterol.
Types of deviation of spinal column Sagttal (Forward ber\di@'
Rotational.

.y Structural (Fixed).
seoliosis
Non—structural (Postural/ mmpensa’rorg) : No rotational component.
adarmn’s forword bending test :

Sereening test 1o difSerentiote structural v/s non—-gtructurol.

Shructural scoliosis non structural scoliosis
Scoliosis persists on bending forward seoliosis disappears on bending forward

CLASSIFICATION OF STRUCTURAL SCOLIOSIS
|

'
v v }
diopathic (M/¢) Congenital Neuromuscular
(No visible anomo.l!j) (visible anomoJH —» De?ormi@

l l

L infantile vertebral anomalies :
a. Juvenile * wedoe vertebrae
3. Adolescent (M/® * Hemivertebroe

* WL unsegmented bar vertebroe
plock vertebroe

Aethanaadics » v1.0 + Marrow B.0 - 2024
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----- Active space ----

3 L
B
7 B

Oongeniml seoliosis u}edge vertebroe

glock vertebroe

CLINICAL FEATURES
o ﬁsEjmmeth of shoulder.
* Loteral deviated spine.
* Rib hump d/t rotational abnormality,
g De%rm&a —> Overerowding of ribs —» Compresses thoracic ond abdominal

structures.
EVALUATION
Severity of scoliosis :
Cobb’s angle : Angle between abnormal vertebroe on
both ends of primary curvodure.

Prosnosis :
Risser sign :
* To assess progression potential (o growth potential :
High in children, low in adults).
* petermine skeletal madurity based on extent of

fusion of iliac apoPhtjsis with iliac crest.

4 Complete fusion
with ilium

3 rode , iption
—] Srode | Ossification of lateral as%
| &rode 3 | Ossification of lateral S0%

Gade 3 | Ossification of lateral 5%
| _Grade4 | Ossifieation of laterol 100% |

| Srode S Fusion with the ilium |
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,ragm'm‘aMT
————— Active space -----
Dependina on sexlferi’a_,j t prognosis
l; - - 7__*

* Low cobbs angle (Low severity) * igh cobbs angle (High sever ity

* High Risser (&ood prognosis) * Low Risser (Bod proonos <)
'

Conservotive (Broces) Surgicoj correction :

— l

milwaukee brace Boston broce Charleston brace pedicle screw fxotion with
(Cervical-thoraco- (Thoraco—-lumbo-sacral Harrington rods
jurnbo-sacral orthosis) orthosis) (screw through pedicle involves

all 2 spinal columns)
Note ¢
* |Incidence : Females > males.
. Prognos’us : mMales > females.
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Active space

Types *
' )
Primary @ idopative (/) "~Pl‘=‘l'\dn!11 ' D/ preexisting jount pathologu
* Intra articular traurma.
k|
, \ : . Deveinprrserﬂa! omrrnhj.
calized (nvolves onhy one joint Generalized

. * Avascular necrosis.
(nvolves >3 Jounts)

| * Overweiaht.
. SPINE s DIP (M. 9

Degeneration of articulor car{i'uage

Raw bone surfaces n:b against each other
fain, 1 sclerosis Zdens‘rhj) o} bone
Necrosis/ cysts in the bone (/4 i vo,scu_uarih:p

Regenerodion of bona: : Forms os{e0ph5+es
'
Os.+eoph5%es break off : Form loose bodies
(move $ree'.5 in the joint)

FEATURES
Clinical features :
" Pain on active § passive movement.
* 4 fange of movement —> } muscle usage —*> Disuse odrophy (m/C ¢ vostus
medialis of quadriceps)
* Lrepitotions.
" Selling and deSormity,
- Bouchords and Heberden's nodes : D/t ostecarthritis of PIP and DIR

DIP swel'ung
(Heberden’s node)

PIP s.wenina
(Bouchard's node)

Orthopaedics * v1.0 * Marrow B.0 + 2024
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X-ray features :
I, Decreasedjoint space.

-- Aclive space -----

3. Bone on bone appearance.
3. Subchondral sclerosis.
4. Necrotie cysts § osteophytes.
S. Loose bodies.

os%e;)ar’rhrihs Normal knees

Note :
* most of the weight bearing occurs on the medial side — Joint spoce
decreases medially first — genu varum.
* Osteoarthritis is the m/c cause of b/l genu varum.

Loose bodies in knee joint :
* m/C couse : Osteocarthritis. * M/C cause in elderly : Osteoarthriti.
* m/C couse in young : Osteochondritis  * M/C cause of multiple loose bodies :
dissecans. Synovial chondromadosis.
TREATMENT
I. Conservative :
* Prevent progression : Weight loss. 4. Medication (Supportive treatment) :
* Physiotherapy, * NSAID's : Acetaminophen.
- Heak. " Carﬁlcxae protectors : Glucosamine,
- chrenBHnen ing exercises. chondroitin sulphate
* walking with support. Help regenerate damaged cartilage in
d‘iﬁ“ * Braces. early stages.
* Lubrication : Iy, hl.jaluronic ocid (viseo
2. Surgical (Definitive) : supplements).
Tibial Arthroscopy ¢ Joint wash to remove loose bodies.
device

High tibial/ medial opening wedge osteotomy : To correct varus de%rmihj £ | pain
TKR devices Arthroplasty : To replace damaged joint.
. Unicondylar replacement : Replacement of medial side of knee joint.

a. Totol knee replacement (TKR) — Complication : Patelior clunk syndrome,

Femoral component
replocement
replocement

High tibial os’ceo’romtj Lmicondﬂia.r replacement

Orthopaedics » v1.0 * Marrow B.0 - 2024
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3, Total hip replacement :
.- Active space
nead § neck of femur replaced.

acetabular compenent.

Total hip 'replo,cemen’f

f_’fhfp?ﬂa_t_‘:’ld Arthritis 00:18:54

NTRODUCTION
general features :
e m/C type o¥ in-Q%anﬁmaJrorxj arthritis disease of synovium.
* systemic autoimmune muktisystem disease (Lungs, heart, liver.

* Predominantly musculoskeletal manifestations.

erosive type of arthritis — Destroys joint.

Females > males.

* symmetrical (®/L involvernent) peripheral joint involverment.

Joints involved :
* Hond : MCP > wrist, PIP
* rvnee and hip.
* fxial is rare (May involve cervical spine).
* Spares : DIP.

Note : Only non-erosive inflammadory orthritis is SLE.
PATHOLOGY
Pathogenesis :
Autoimmune diseose (ﬂn’rigen/anhbodﬂ reaction)
InSlammadion § destruction of synovium
L
erosion from peripherﬁ to centre

Pannus Sormadion and joint destruction

Subluxation

Orthopaedics * v1.0 - Marrow 8.0 - 2024
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mujﬁsaskem associotions :
} life expectancy

* Carditis. _

* Pleuritis.

* Caplan s_ﬂndmme.

" FeHB sgndrome.

INVESTIGATIONS
Di.asnosis -
* 1er, 1 cre
* Rheumadoid factor : most sensitive marker.
= lgm antibody against FC portion of Ig& Ab.
* Anti eyclic citrullinated peptide (Anti-CCP) : most specific.

X-roy feotures :
. Narrowing of joint space.
a. Osteoporosis (} bore densi@ and
hﬁper emio.
- D/t inflammadion of joint.
~ Initially juxto. articular; loter
generalised.
2. marginal erosion.

4. No sclerosis, no os’ceop'nﬂtes.

DilSerence b/w OA and RA :

Sclerosis
Htjperemna +
os*ceoporosns
oA
Note :
Dequervain's synovitis : Tenosynovitis of abductor pollicis longus, sires
and, N3or

poihms brevis.

Orthopaedics - v1.0 - Marrow 8.0 « 2024
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DEFORMITIES IN RA
l. H&nd . -=--- Active space

ulnar deviation

oY 'ﬂnnlf’q <

Kadial deviotion
of metacarpals

.2 de%mw-.m a. Boutonniere de?orm'rtg 3, Swan neck, de?orm'mj

ot

W .:\\\ swomey = Flexion of PIP § compensatory extension of DIP

¢ &

o et ———— Extension of PIP § compensatory fiexion of DIP

e |
i 41,,‘--‘_?. VY
o k p -

— M-_‘
e

Note : In maliet finger, only injured finger is afSected (DIP Yexed).

a.rnee ; 3. Foot:
* /L genu valgus,
* Wind swept de%rml{'ﬂ.
* Couse : Rickets » RA in children
RA in elderlg.
* Triple dei’-ormi’c&

. Homrer toes 4. Hallux uo&gus
Note : Ulnar nerve palsEj —= Clow hand.

MANAGEMENT
L. Prysiotheropy + Preserves and improves joint function.
a. Methotrexate : DOC.
2. DMARD's :

Leflunomide : Immuno suppressant.
* InSliximalb/Adalimumab : TNF-Q inhibitors.

2, Wi de? i
* Anakinra. : IL-I receptor antagonist., Uohndl siaiaprt dleRiormity
* Rituximob : Anti CD30 anﬁbc'd\j.
A 5ur3'hc.oj :

. S\:jmve&omfj : Removal of inflarmed Synovium.
* Joint replocement s,uraertj.
. De‘f’ormﬁa corrections.

B Orthopaedics - v1.0 - Marrow 8.0 - 2024
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= Active space ... Spp_llii_ly_’l_qarthropathies _ S 0032_07
m%qm-mmrlj disease processes involving spine and joints.
Conditiong :

I ﬂﬁl-ﬂlj!osing ?POI"idleH:iS ' m/C.

a. Psoriatic arthritie,

) : .
3. enteropathic arthritic : Inflammadory bowel disease (Crohns, weerative colitis),
4. Reactive arthritis : Shigelia, chl

Features :

* Theyare seroneqative (RF -ve),
. \Joung males > females.

* HLA B3 positive.

* AW wveitis,

am‘tjdtou

Note : RA is o/ scleritis.

ANKYLOSING SPONDYLITIS

AKA Marie Strumpell disease/ Bechterew's disease,

Seneral features : Clinical features :
* Males > females. * Pain at gqluteal region/back

* Joint involvement : axial > peripheral. (Sacroilitis),
Involves :

. Morning stitness trrqyoving with
= Sacroiliac joint (M/c). ac’ci\r'rta.
- Spine. * Decreased lumbar Spine movement.
— Hip. * | chest Sxpansion (/4 Susion of ribs
with the spine),
* Anterior uveitis,
Podchosenesis :

‘é;n{‘hesopa_ﬂ'l]j (Enthesis : Site of nsertion of |

'‘Qaments § tendons on bone).
Inflammadion : enthesitis —» erogion _, Abnormo| r€generation 5 caleification —»
Restriction of joint movement.
X-ray feotures :
l. Socroilitis :
Sclerosis and ankylosis (fusior)

o¥ sacroiliae joint.

Arkiylosis § scleross

Crthopaedics « v1 0 - Marrow 8 0« ana .
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2.80mb00 Spine :

e Fusion and squaring of spine.

¢ Caleification b/w vertebrae.

er }dgnng

nSlamation of the Formadion of Fusion
|,3.:Lmer-+s and joinits Sn:jnde.smophvjtes
2, Dagger sign 4. Tr{:sl'.eg| trock sign
- "

} Calcificadion of paraspinal
Coleification of ~ ligaments § interspinous
interspinous ligaments
1‘150\merw’c
Diagnostic criteria : Clinical tests :
| ecsentiol oriteria : Sacroilitis * | chest movement
e me) (1or) : most sensitive (Barliest (measure chest expansion
changes seen). * For sacroiliitis :
s InSlammadion of iliac > sacral side. - Goenslen’s test.
4. Supportive criterio : - FAeER test/ figure of 4 test.
* | lumbar spine movement. - Pump handle test.
* | chest expansion. * Testing lumbar spine motility :
s ﬁn%mm%orfj bock pain § morming sehober/ modified schober test.
<tifiness.
Treatment : &
. I, Measure distonc )
;?S*.PHBSWMPB' et po':\l&s € s
ercises : Swimming, c_t_.jc.hng.
3. Medical mngemen’r : A
* NSRrIDs.
i _ grect spine Flexed spine
Steroids.

Orthopaedics * v1.0 * Marrow 8.0 - 2024
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Boamboo spine

meosure same
distance on flexion :
Spine does not open
upon Slexion (d/+
fusion).

The distance b/w a
points does not 1.
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-- Active space --... Note:

DifSerential diagnosis for fusion of spine

Ditfuse idiopathic skeletal
hyperostosis

* AKA forestier disease,

* M/Cin elderlg.

L DISH ! 3. 0PLL + Ossification of posterior longituding

hgamem
* m/cin elderly,
* m/C in cervical spine.

Ossification o

posterior hon_g.hldim',
hgo.men’c

fnterior 1ongl’cud.inod
ligament calcification :
Flcming condle wax like
ossification

PSORIATIC ARTHRITIS
Seneral features :

® ®rosive arthritig,

* Females » males,

* Rsymmetrical oligoarticular type (M/¢ involved : pip),
CASPAR eriteria:
* Psoriosis. )
* RF —ve,
. X-roy chcmges. ~ For d‘aaanosis
. Da;:‘qjhﬂs.
* Nail changes. J

Clinical features :

. Dactyfitis :
Sousage digit d/t swelling of fingers.

a. S?'\orfenina of d_isi{g :
* O/t destruction of the joints.
* Telescopy Pulling ou) of fingers.

}l ' "ﬁ!t...
4 - i N . |

Orthopaedics + v1.0 * Marrow 8.0 - 2024
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y Arthritis mutilans A, Pencil in cup appearance ! Allve space
Total evosion and destruction of bone. Extreme destruction of pPrhalane.
\ - |

Treatment : |

s Treatment oY E\".\\I SIS, / wll |
* methotrexate. Normal
\ . 10
|[I i wa ,'I
[fanailsin-oup
Hemophilic Arthropathy 00:48:80

Eﬁoloag :
. Hemophilia A : Factor 8 deﬂcienmj.
. Hemc)phi.ila & : Factor de%cienctj.

Pcdhosenesis :
Recurrent bleeding into the joint —= Destruction of

synovium + inflammadion.

Hermophilic ar&wopa,ﬁuj
Clinical features :
l. Pseudo tumors : a. Pairul swelling of joints :
* mMusculor bieediﬂg -+ Collection of * O/t hlecdincj into it,
blood in the muscle. * m/C: knee,
* m/c: liopsooas > quadriceps. * Present in Slexed position : As

s position of ease.
3. Arthritis mutilans.

X=r oy : Treotment :
! * Treat \fwamo[ahilia ' Footor
. Widening of replocement.
iﬁff&mﬂd'—j‘“ noteh * Compression handage.
* lce pack.
-+ 3. L0%% o&‘Jo'mk “poce * Rspiration of the joint :

- Or\hj In severe pain.

- Can cause infection,

. !
¥ Yuxta gy, ticular osteopenia.
“SQuaring of patelia.

Orthopaedics + v1.0 * Marrow 6.0 » 2024
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~---- Active space -.... Crystal Deposition Arthropathy - 00:48:00 )
qouT Pa.#:hogenesis :
Features :

Sudden cho noe in —* (‘,nﬂstal precipitation and depog

M/C erystal arthropathy. uric acid levels n cold peripheral joints
Purine metabolism abnt}rmalhj.

'.h{:.(\
.

% . ; , inflammatory react
T Serum urie ocid (Normal ¢ 3.5 - Lodal i I J .
S ma/dD.

* mM/C involved : I MTP (areat toe). Collateral damage to the joint

Male (Middle age) > females.
Drugs : Furosemide, QSpirin.

Paintul Smel.'liﬂg * Tophi

Acute gout
1nVes+i3a’dons :
I, X-roy : a. Sljnovial Suid analljs.is S s
* Punched out lesion. * pest investigation.

* Joint destruction, . Li3h+ microsaopﬂ oS}JoinJc aspirate.
* Overhanging bone/ * Choroacteristics of erystols :

martel & sign. ~ Needle shaped, -ve birefringent, mono
sodium urate crﬁs.’mis,

Sout : monosodium urate erystals on light microscopy
Treotment :

I. Aeute 30u+5 ottock :
* Only NSAIDS * Indomethaein (Aspirin is ¢/,
* Colchicine : Causes €l disturbonces,
* Do not control serum uric acid dur'ung acute attack, og

it can precipitote
more pain.
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: b. Uricosuric drugs: Active space -----
5 chronic Bou{ Aricosw q
Ardhine oxidase inhibitors : = Probenecid.
s 8 xarvi

~ RAllopur inol
- Febuxostoad.
- Rasburicase.

of caleiwm pyrophosphote dihydrate.

n._‘ea.\o@ﬁlt‘ﬂ
general features :

+ m/C in elderly patients. = A/l hypothyroidism.

¢ Femmule- = mae. * M/C afSects knee joint (Large joints).

X-ray features:

chondrocaleinosis.

Synovial Quid study
Poiﬂcjor\al, +ve birefy ingence

Note :

Coleification of cartilage is also seen in
* Ochronosis / alkaptonurio.
* Hemochromodtosis.
. H&jperpam’thkj,roidism.

Neuropathic Joint 00:54:10

Joint destruction d/+t sensation § proprioception.
ArA Cn&rcoUoin‘f.
Eﬁo!osﬂ -
. Peripheral neuropathy : m/c couse.
* Diobetes mellitue (M/c cause of peripheral neuropafhkp.
* m/c involves : mid tarsal joints 7 Tarsometotarsal joint.
a. L‘eP"OSB
3 Syphilis : Involves knee.
Fe"uh-'.res ; Destruetion of joints § bone

" MV involves peripheral joints of * Bag of bones appearance.
ower limp,

Treqm .
: Arthrodesis : Fusion of bones.
nrh"PhsiB is ¢/,

- Orthopaedics * v1.0 « Marrow 8.0 - 2024

* No pain.



e fractures us all into little pieces.
t's how we glue those fractures

Carrie Jones,
Author




