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Principles of External Fixation

Rapid-Revision Deck for PG Residency Orthopedics

 Defenition: Fracture hematoma communicates with the
external enviranment

« Dpen fractures rizk seyere contaminalion end hardware
infection

« Ex-fixstabilizes by placing pins: proximally-and distally,
completely bypassing the cantaminated zone

» Utifizes indireet réduction 1o mantain length, ahignment,
and rateticn

EXAM PEARL: Never place interngl impdants: in & conteminetad
apen fractung rone; extarmal fixation prevenis hardware infection
by byvpazzing 1he compromisad sedt tizgue enyelops,
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Primary Indications & Contraindications
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"EXAM PEARL: In podytrauma, the primary goal of axtarnal facation | [ife-saving damage cantrol [dans in
| undar 20 mins) batore addressing dedlirelive fracture maragement.
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Basic Anatomy & Pin Materials
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Pin Insertion Biomechanics:
Pre-Drilled vs. Self-Drilling

\f Pre-Drilled Pins A Self-Drilling Pins

¢ Requires a pilot hole # Faster, but generates dangerous heat

o Lawest peak inzertion temperaturs & High risk of thermal necrosis

» Minimizes thermal necrosis « Causes microfractures on cortices

o Heduces rick of premature loosening o Lower pull-out strendgth

» Preferred for definitive fixation &« Hisk of breaking bone when engaging
far cortex |

# Strictly reserved for emergent DO or

pelvic fixation

| EXAM PEARL: .ﬁ;iwiaj.;g j:-i'ii:fllize ;|:|I'.E'-.I;.|r||.ﬁ-E'|:|' pihs: ;uﬁh.cqﬁllnu-ma.q:n.lﬂ"ﬂE';I'inns.- ir'n"g:aﬁn:.n for definitive |
| fization to prevent theemal necrosis and prematurs implant loosendng.
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Construct Biomechanics: Maximizing Stability

Stiffness o< R4

(Doubling pin thickness = 16x rigidity)

Pln Rules
« Max Pin Diameter: Musl never excoed

1/3 of the bone shaft diameter
« Proximity: Place ping close ko the

fracture (outside contamination zone|
« Span: Maximize distance between pins

within the same fragmendt
EXAM PEARL: Never exceed a pin diameter-greater than one-third of the bone's diameter,

= Matintain exactly 2 om gap
to accommodate adema

+ Rod Biomechanics: Carbon fiber rods
provide inherently stiffer constructicn
and essential radiclucency.

o7 You create & severe siress-nser leading 1o refracture upon removal e
2 High-Yield Videos e e T —
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Anatomical Safe Zones for Pin Placement
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Surgical Application Technique

1 « Wenind debrdament and Horoegh

vigah (Most Feponant initial ste) %%L‘
* Redcuca the fracture and apply -
Temporary staiilizalbion
* Ak &1 Crm Skin ncisin exacity
in e zeie 2one
* Blunthy dizsect with artany forceps EI""

by B insert prcAeClion Shiseve

« Orill pikd hole =g continious ookl

salird mmigadicn RULE!

Dead bone isaot buned.
= |Asarl SChand pens Using masdsal T- Adsrmadl, dead piedes af Enone
mandle {ideal! 3 proximal, 3 disigl} mitezt be rermdyad during inetial

i : debiridemeny (0 present
* feonnact pins 1o rods wih clamps, sequestiem formsation:

verily redudclion: Tinal Highlening

EXAM PEARL: ContEnuons cold saline Irrigathen during drilling iz mandatory 1o srevent thermal necsssla

o PRl
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Fixator Ecosystem: Device Types

i 2

Monotube Systems & Unilateral Hexapod & Hybrid Frames

+ Brancard rod-based raisna freenes, » Hexapod (Taylor Spatial Framek Corraces in

« Telesoopht Libes ABavw axial Amlancs psing oompie e campuler sofhear,
comgiressanidistaction (el lor englhesing), | a! for sliffiges non-unians.

» Gircislar Fizatars (llizarey): Ring-sased fremas « Hybrid Fixatars: Ring [pefariolag + R
essenhisd for distraction oslengenasts. [digphy=as).
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specialty Devices & Crucial Application Errors

LRE jLimb Recansirustion Extarnal LCP [Lacking

Sy BT —— Compression Plala)

= Uses arigid ml and boplas || Ldals b = Low profiia, high
(Bx& & lrain] for precise i lorgion sl sliflrass, U
compnesskonddistracthon T, for complex cases Hke
v sidng Schanz pias, U e V1 skl frachres.

Grucial Application Errars

Cruckal Error 1: Eccentric Pin Placemoni Crudial Errar 2: Prowud Ping
# Causes lissue strangulation .;FP.I I L! # Leawing pins excesamely
and gin gile infecton, - proud beyond Tar corex.

s Management: Extand the
SN i csion immedialely o
relzase lension,

EXAM PEARL: At nutissivaly long (prowd) pin protruding past ibe far corleo in |

# Only 1-2 Wirps ahould

1he- !-F|r'|'|Lu' .risJ-:: lacerating the Temoral :arlwq:rn::ammg s psaminmnm':,rsrn. )
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Pin Site Care & Complication Spectrum

Daily Care Routine

= 1, Strict hyglene and gloves.
« 2 Sallne swabs,

« 3, Clean pins Upwards away
from the wound.

« 4, Aggressively remove dried
exudates (nidus for
Infectlon, not a scabj.

eeeeeeeeeee

F'i'n Sitn Lnl'-a-ulill:-n {I.ll-uuai -[:-:me-:-rl-]

implant Loosening

‘&{ﬁﬁ"— (Thermzl necrostasindection) |

E_./——-é hsluinicn [ BMam-mmian |

3
.F_'!"_—.IEr Medirovastulas Injury L

{ Gomparimen Syvirome

Pod Orthopaedlcs Resldency Program
© 7995111755 () 70976 34567
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Pin-Tract Infection Classification

| Grads Appaaranca Trealment

1 - alight anythema, lithe discharge Improved pim cang

2 Erythema, dischanse, and pain in soft fissue | Topical andfor oral antibictics

3 | Grade 2 but no improvement with antibiolics | Hernave pin and change antkiele

Fegimen

4 Euﬁ-ttsm& Irfaction volving saveral pins Fhamn::-'-.-a an A Ims& plns

-  Grade 4 and radiographic evidence of bone H&rrruve antire !mamr constret ﬂnd
L inephement r.:urettﬂ.ga gin fract

g | Infection after fcator remowval (cBnical and Eat:ﬁdlaanent irigatson, and sysiemic
- radiographis) EI|'||i Ijruﬂn;.-_s.

EXAM PEARL: Radiographic evidence of bone involvement (Grade 5) mandates

the complete removal of the external fixator construct and formal curettage.
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Conversion to Internal Fixation

« Adult fractures rarely achieve definitive union in standard rod fixators.
Ex-fix acts as a temparary I::ruige (2103 weeb:s} untll soft tissue heals.

Enﬂ tissue enlrﬂinpa o
& | healed (2-3 weeks) | &

| tean pin Sites | G = | Infected Fin Sites |
. STAGE 1: Remaye ex-liy, radical
| debridement, administies antibiatics
k-
; i Walt for enfection 1o completely eradicate I
| | tmenediate Direct Comession ta ¥
| Definitive Intarnal Fixation STAGE 2 Definitive Intemal Flzation I

EXAM PEARL: Never convert directly to an intramedullary nail or plate If there is

active pin tract infection; mandatory staging and debridement are required.

eeeeeeeeeeeeeeeeeeeeeee
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Must-Remember Values & Angles
<1/3 16X 2Cm

Maximum Pin Diameter Stffness o R, Exact gap required from
compared to bone shaft | Doubling pin size makes skin to rod to
to prevent refracture, it 16x stiffer, accommacate edema.

15-20 min |170-200 kg |Grades 3 & 5|

Time window to apply Morbid obesity weight Infection triggers:
provisional DCO frame threshold acting as a Gr 3 = Ramove pin.
in polytraumea. rafatnve contraindication, | Gr 5 = Hemove construct,

EXAM PEARL: Always recall the 'Rule of 3rds’ for pins: A pin diameter > 1/3 of
the bone diameter acts as a severe stress riser causing refracture.

2 ROWRIOTH OUF gy
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Common Exam Traps

"3 Trap: Using self-drilling pins for definitive long-term fixation. ;
- w®  Fack: They cause thermal necrosis and leosening, Always use pre-drilled, |
X

Trap: Direct conversion to IM nail when pin tracts show Grade 2 infection.
| % Facl: Mustuse the 2-stage debridement protocol. !

# Trap: Placing distal radius pins dorsolaterally,
= Facl: Injures superficial radial nerve. Place strainht dorsally.

" #& Trap: Believing hybrid fixators offer superior periarticular stability.
g = Fach: They lack axial/bending stability compared to circular lizarov frames,

b4 Trapi Leaving dried exudate an pin sites as a biological "harrier .

%@ Fact Must be meticulously removed 1o prevent nidus formation, |

EHAM FEAHTExamrner'a- Frﬁ'ﬁently test anatomical safe zones: The dista dlslﬂ LHTIRS
requires posterolateral placement specifically to avoid the olecranon fossa,

Ty I__I'I-I_H-I-I-I'--_
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One-Page Management Algorithm & Take-Home Messages XX

Manogement Algerithm

I Chseh Fa F Polytroumo I
c. A
l Fadcal Debridement (Steg 1) I
bl

I External Fixation | Pre-deill, Sofc 2oras, 2omigop) I

Ey
i Pin fract cere moniforing [Grodes 1-6) |

Lr
I 2-T Wenks Later |

&

I Comvert to Internal Fisation (Stoged if infected) I

“

| Respect the Arotomy: Strictly udilize
safe ronet; correct eccentric =kin
laraice immediately,

. Fespect tha Biology: 'Dend beae [
rieh Buried'; confinvously irrsgale 1o
prevant thermal necrasis.

5. Plenfar the End: Ex-fix iz a termporary
Brd e I o definitive enian
requings intermal conversiomn.

k.l

rrrrrrrrrrr

(L) 7995111755 (L) 70976 34567

DocTutorials
¢ Download Our

@ App Store =y

App Now

& www.doctutorials.com

w

u T e — .
| E@M:meﬂfeﬂmﬁﬁmm requeres egual respect for the rg lows of omachanics il
[Stiffniess o kY and the dellcale demvands of the soft lissue envelope (2 en clearance).

i il



https://www.doctutorials.com/pg/videos/?utm_source=facebook&utm_medium=deep&utm_campaign=facebook_deep_videos_pg_res&utm_term=ortho_high_yield&utm_content=videos
https://www.doctutorials.com/
https://www.doctutorials.com/
https://www.doctutorials.com/pg/home/?utm_source=facebook&utm_medium=deep&utm_campaign=facebook_deep_home_pg_res&utm_term=obgyn_app_home&utm_content=home

200

TUTORIALS

PG Residency « NEET S8 2 « 1 Combo

One Plan.
Two Goals.

Your Best Future.

Designed for PG Residents praparing for
both PG Residency & NEET 55.

i O

Pary Dindy fow Lech

O Yamm 1 & Yair J gl s Prica

FREE ACCEaL

i T Vi |

@ ©® @

o _.-L#"'j‘
Structured Conaiatent Senart Revialon —
b B e Fractire A Rerad -
JF =S TR Flagly qsals) ek Sgunmii b Trn -
Y prid e o Bappdar lerths Lherus, Hocmism -

2 Goals. 1 Plan.

Finigh Strong in PG Reskdency
Crack MEET 55,

J'
:L

S



https://www.doctutorials.com/pg/plans/?utm_source=facebook&utm_medium=deep&utm_campaign=facebook_deep_videos_pg_res&utm_term=high_yield&utm_content=videos

