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BASICS AND GENERAL CONCEPTS OF TRAUMA Active space ---—-

Anatomy of Bone 00:00:13
COMPOSITION sone (Osteon)
; i ;
Organic component/ waoker : Inorganic component :
osteoid 1in children Coleium hydroxyapotite
(Bones —» Sotter). (Principal mineral).
cells (5-10%) Proteins (90 4o 95%) :
* Collagen: Type | (Principal protein).
* Osteocalein.
* Osteonectin.
Osteoblast : Osteoclast : Osteocyte :
* cell type: * Ccelltype: * Cell type:
- mononuclear cells, - monocyte aggregates. mod:ure/res’t'-.ng osteoblost.
* Function : - mukinucleated giant cells. * Feotures:
- Lays down osteoid modrix * Function : - most abundont.
(Counaerﬁl - Phagoeytic. - Longest life span.
lm'rnercd deposition - Bone resorption § remodelling,
- * Rich in_ TRAP § carbonic anhydrase. Osteoblaste
* Rich in alkaline P'I’\OSP“ atase. KOS RuoRbes Octeoclask
Note Ruffled borders
* meniscus of knee joint : Collagen I
. . ) . ) . *3 {E’Pe Osteocyte
Articular hyeline cartilage : Collagen type I\ ik
! ; modrik
* Pro coll agen - Hﬂdﬁ)‘ilj proline
* Osteocalein = Hﬁdroxi.} hjs'me
* Osteonectin * N5 C telopeptide
* Alkaline phosphotase (ALP) | * Tartrate Resistant Acid Phosphatose (TRAP)

Note :
* Bone formation markers — | in bone resorption.
* TRAP Tin osteoporosis (D/t Tosteoclast activity.
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Orthopaedics

Parts of Bone :

medu]lanj c.mnhj : S

* Children : Marrow. .\ -“cpiph‘jsia

* Aduts : Fot. \; &J jime’mphljsis :

f'&ndog'cem lining | ,'l' "] spongy/ cancelious
=B B bone(medullo)
Yellow bone rmarrow . L [ ﬁ! ll\ _U‘“P'”Ej%‘% :
Compoct bone _ 5 e :, I'%“ ‘ Compact/ cortical bone
Periosteum —F ¢ i{ EA (cortex)
Sharpeys fibers l - |
|

Nutrient arteries i \/ /JI j— metaphysis
Anchors periosteum - : ' L(/i /) }Epiphﬂsis
to bone
Growth Plote :
epiphysis
Grouwth plote/ epiphyseal plote/
pht_,]Seaj p!oﬂce
(Only seen in children)
, metaphysis
X-roy AP view (Child) 4
Note :
&rowth plate — Longitudinal/interstitiol growth.
arowth plate structure :
epiphusis
N L.o.ﬂers

Germinal haljer

(most important)
—  proliferotive layers Do
| of growth
. = Ejper’crc-phic Hatjer
0 (Weakest)

Layer of caoleification

Layer of ossification |
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PhBSeo.l Injuries :

Basics and General Concepts of Trauma - 3

----- Active space -----
* Hypertrophic layer : m/C involved in traumadic njury.
* Germinal layer * Injury —> &rowth ofSected,
Salter § Harris clossification of phuseal injuries :
Mnemonic : SALTER.
1 L * Frocture splits the 5rouﬁh plote without injuring s
(split é . germinal layer (‘[‘Hmugh hypertrophic Icujer). (Besd
Srocture) a * Normal growth on reducing the Practure.
, * Fracture splits the growth plate.
* Fracture line < fowords the metaphuysic.
o L) S oy
NENES /5N * No injury to the germinal layer. Good
J ﬁ * Normal growth on reducing the Sracture.
* metaphyseal fragment : Thurston holland.
* Frocture line splits the Sromﬂ'w plate and goes
m é S fowards the epiphﬂsis. W
(Lower) ﬁ a * Germinal |ﬂ{'j€'r will be in"mjured,
* No growth on reducing the Sracture.
\Y, ! \ * Fracture line Hﬁmuﬂh all Imjers.
(Through L:JA * Germinal layer injured. Bod
everathing) Ea * @rowth is impacted even on reducing the fracture,
W * \mpaction injury — Crushes 3r0wth plate.
(Rammed/ * Fracture is missed on X ray (Mo obvious # line). worst
crushed) * Lote presentation with limb length discrepancy.
Fractures 00:13:47

Diagnosis : Clinical —» Abnormal mobility/Radiological —» X-ray,
Couses of Fractures :
* Significant trauma _[:
* Insignificant trauma

Locnlitejmus‘;aes : Generalized couses :
Infection. * Osteoporosis (M/C) : Spine > hip > Colle’s.
lschermio. * metastasic : Proximal femur § spine.
Lesions. * Osteogenesis imperfecta.
C,ﬁs.ts. * Osteopetrosis.
Radiotion. * Scurwy, Rickets/osteomalacio.
* Paget’s disease.
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4 - Orthopaedics

* vertebral compression froctures : wedge froctures.
(m/C bone involved in po&rhoiogical %)
* Subtrochanteric proximal femur # : Bonana 1.

* mirels criterio.: To plan for prophylactic SBxodion
of pathological # (score »8: Prophylactic internal Sxadion).

i
| . §

Pa’c’mlogimt i :
Stress Fractures : Head of humerus

* Poin after activity (Sudden T in 'nn’censifﬂ/ﬁrequenc@.

* Lower limbk bones > Upper limb bones,

. xamB pos'ﬁcwe : 3 10 3 wks loter.

* 10C : MR (Soft tissue edema (X)) — Detects occult fractures (10C).

” F‘Hul’fip1€ stress H : Bone scan.

Sites :
I. Tibio.
a. Metatarsal : March fracture
a™ > 3 metatorsol; Neck > shaft.

2. multiple stress $ractures — Requires bone scan. T T—
Fracture Healing 00:21:13
Primary healing Secondary healing
T:.jpe of heoJing Direct/intrarnembrancus 'neahna Indirect/endochondral ‘neo.]ir'\g1
Callus formadtion Callus © % Collus @ g
movernent ok # site Absolute stability micromovements ® (Relative stabilitu
- Pop/ braces
; * Compression plates * external hixotion
Devices . =
. Lag serews = Ebndge Pla’cnng

- ln’qmmedul'larij naihn_n]

Rigid Rixadion (1° ‘r‘reoding) Callus formadion (_a: healing)
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Basics and General Concepts of Trauma - 5

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

Stoges ot Secondnrg Healing :

o Hemotoma formadion (3-2 dmjs.)

|

gronuloation tissue formadion (3-3 weeks) :
inflammadion + fibroblasts

P ol

Collus formation (3-3 months)
Fibroblasts —= Osteoblasts

\g‘"

o Consolidation (3-3 5ear3)

P — el

aaone remodelling (3 E]ears‘) :

woven bone —= Lamellar bone
-

-

Non-union 00:28:26

Foctors n#ﬂ-ecﬁng Fracture Healing :

Potient : Age, nutrition, tobacco, aleohol. Type of #: Open, contaminated, interposed.
Treatment * Improper immobilization (M/e) 5 Tissue : 1schemia.
inadequote reduction.
Tﬂpes :
| Htjper’cmphtc ‘ F\'crophuc l
Fracture smooth § sclerosed ends + visible fracture line
IIl
X-roy appearance
Callus formadion exuberant Akhsent ‘
Bone biolo% Good Abnormal |
Imrnobilisation Improper 5] ‘
Treodrment Immobilization ﬁwcoﬁoqm;_c, bone c!m%l)c]nq |
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6 Orthopaedics

Bone graft :
* m/C site: lliac crest.
* MOA : Creeping substitution
(Canvas For bone +o grow).

Bone Bmﬁt exiraction
Malunion 00:31:25

. Healing in o\no\’comico.!lﬂ obnormaol posl’clon.
* TOC : Osteotomy (Cut, realign § fix bone).

Note :
Froctures thot mdergo majunion,
mrehjf’ never undergo non-union

(% vice verso) nnBLuaJced rnalunion Os’ceo’rcmfj
Bones with Trisk of malunion v& non-union :
Mojunion Mon—union

* Clavicle (M/c) * Lower I/3 of tibia (MM/C)

. Supm—condﬂbr hurrerus . Scaphoid.

* colie’s * Loteral condyle of hurnerus

* |ntertrochanteric (Exﬁacapsudar} * neck of Femur (hn’rmmpsn,dar)

Sernur * peck of Talus

MANASEMENT OF FRACTURES
|

} ; ;

Intro—articulor $rocture extro—articulor frocture Potella/olecranon
{irvolves articular surface) £ | , (Fraarnen’c pulled b1j attoched tendons)
- ¥
L g ;
Open reduction + Internal CORESTITNE TAnanEeRT surseal Tension band wiring device (TOC) with
Fxation with plates § screws ' mnagemel'\t Ki-wires § stainless steel wires
pop/ cast, slab, troction. (Definitive)

| (Distractive force —» Compressive force)
{ v

Upper limk : Lower limmb :

Piahng with screws ln’cmmedlﬂ'lanj rods/
nails with in’cer'lochmg serews

Fractures of necessity : Require surgical management.
* Intro—condylar #. . monteggla/ Goleazzi .
* Loteral cond.gmr humerus 1, * Neck of Femur #,
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Basics and General Concepts of Trauma - 7

Open Fractures 00:39:25

* Fracture + break in Skin and underlying sott tissue.
- m/e pathogen : Staph. aureus. _ afSects healing
- Frocture hematoma. escapes outside |

* m/C involved : Tibia. and phalanges.

Gustilo Anderson Classification :

wound size usualhj 710 em
DI

Type |

Wound <l em wound 1-10 cm Open frocture Open Practure Open Srocture +

long, + contaminated with periosteal | vascular injury :
environment Sewage, stripping Distal pulses not
farms or firearm injury, | palpable.
management :

A. Wound, marmgemen’c :
. Brood s.pec’crm antibiotics,

2, Wound wash with Povidone iodine.

4. Debridement. Fr Sterile normal saline.
— HQOA.
4. Wound closure delay it 76 hr old injury,
rew neurovascular irl']urt‘j.
Edges coannot be approxima’red,

B, Frocture nmagemen’c :

external fixation — Wound management § closure — definitive surgery,
. Schantz pin with external rod :

&

e @ ; ._ il
Uniplanar €F with one rod multiplanar &F uniplanar &F
with 4 rods with 3 rods
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8 - Orthopaedics

a. izarov ring fixodor :
. ﬁ"ul’r'nphanar.
. Rlngs ond pins used,

* Distraction osteogenesis (AKA callotaxis) :
At | mm/ day
(Can lengthen bone if required).
* Indications/uses :

L]

Open fracture.

\

Non—union.

Infected non—union.

\

Fracture with bone loss.

L]

]

Limb 1en8’cheni.n8.

1

De‘r‘ormi’nj correction/malunion.

3, Rail fixators/limb reconstruction Stjs’cem :

Adjustoble rods :
Combination of cornpress,lon
5 externol fixotion.

Rods connected bLj
spannlng over the joint

4. Spanning external Sixator :
* Spans across joint —> TS%abih&B.

* Use : Periarticular fractures

(Dictal fermur/ proximal tibia. #).

¢ Cecurs ot pin trock sites.
* Couses — Heat necrosis d/t cirlil'mg.
“» Direct infection,

S’rabih’ca of eF :
hmproxfed b5 :

T Number of pins, rods, planes @Giplanar > uniplanar).
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