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EPIDEMIOLOGY & HIGH-YIELD DEMOGRAPHICS |
OF PEDIATRIC TIBIAL FRACTURES
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EPIDEMIOLOGY

— 3" most commeon pediatric long bone
fracture (after forearm, femur)

—0 Accounts for approximately 15% of all

e

MIDDOLE THIEN pediatric fractures
. OIAPHYSIS: T LT
. HIEH RISK ZONE ODEMOGRAPHICS
—0 39% occur specifically in the middle
third of the diaphysis
@ EXAM PEARL —0 D-'Ie:an age of occurrence 15 B years;
Tibis i the:second mast twice as common in males
commanly sbuged bone; any
tibial fracture in a child requires TH‘HU MA CONTEXT
lirg ot child abuse.,

e —0 3rd most common long bone fra-:tura

in polytrauma settings

—0 |splated fibula fractures are rare;
always consider associated mE{'.hHI'I!SH'EE
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Osteology, Biomechanics, and
Soft Tissue Vulnerabilities

/—G Anterior Apex

> Cross-sectional
shape is trlangular

= Thick cortical bone
in diaphysis

Thick Cortical transitions o thin
Walls — cortex distally
= Anleromedial
‘ . 1 surface is highly
Middle and ©— ' B subcutaneous
Distal Thirds KO
S 1 Middle and distal
Anteromedial thirds feature poor
Border muscular coverage
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Key Proximal Muscle Attachments

Medial Insertions Anterior View Posterior View Lateral & Anterior
[Blue] Attachments
o -

s Semimembranosus: © s Tibialis Anterior, EDL,
Inner tuberosity of Biceps Femoris:
proximal medial tibia Lateral tibial condyla

= Sartorius, Gracilis, © Tensor Fascia Lata:
Semitendinosus: Inserts on Gerdy's
Proximal medial tubercle (latera
metaphysis proximal tibia)

= Patellar Tendon;
Inserts on the patellar
tuberosity

EXAMPEARL

Injury to the proximal tibial

physes or the tibial tubercle
during treatment or trauma
¢an CAUSE 3 sevars
recurvatum deformity.
ot
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Compartments, Innervation, and Vascular Supply

Fascial Compartments

Laleral o
Compartment

Fasclal Compartments

= Anterior: Tibialis anterior, EHL,
EDL {Deep peraneal nerve)

» Lateral: Peroneus longus, brevis
(Superficial peroneal nerve)

EXAM PEARL: The anterior tiblal artery is specifically at risk [ proximally displaced metaphyseal fractures where the dmtal fragment transkates pﬁﬁ#ﬁm

eeeeeeeeeee

= Anterior
Compartment

“—= Superficial Posterior;
Gastrocnemius, Soleus

(Peripheral pump]

—= Deep Posterior: FOL,

FHL, Tibialis posterior
I:F"I:I'E’[EHEIF tibial nerve)

pOd Orthopaedlcs Re5|dency Program
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Vascular Supply

Posterior Tibial
Artery
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Posterlor Tibial Artery:
fain nutrient and
periosteal supply

Anterior Tibial Artery:
Highly susceptible to
injury at the
Interosseaus
membrane
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Ossification Timelines and Weight-Bearing Dynamics

© « Proximal fibular physis:
Closes at 15-18 years

o » Proximal tibial physis: Closes at 14-16 years

Fibula o3 =« Tibial diaphysis: Ossification begins
Bicmechanics at 7 weeks gestation
- Bears 6-179% of _ i )
total body weight © = Distal tibial physis: Closes at 14-15 years
o « Distal fibular physis: Closes at
approximately 16 years
I -
EXAM PEARL
Do not mistake a physeal scar for a fracture; the
scar may remain visible on ¥-ray long after the
physis has functionally closed. |
|_ #71 NobebookL i
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Fracture Patterns and Deformity Biomechanics

Mechanism of Injury Deformity Prediction

Torsional Force: Body Direct Trauma: Cayses Tiansverse Tibia + Intact Fibula Only; Comminuted Tibia + Intact

rotatea on planted faot, izclated transwerse or Intact Fibula: Vanes deformity Fibula OR Tibia + Fibula

cauzing ohlique/spiral commimuted fractures. Generslly stable, (driven by anterior Frachured: Valgus
fratiures. minimal diaplacement,  compartment pull), defarmity (anterior and

latersl compartment pudl)-

EXAM PEARL: Anintact fibula frequently dives a varus deformily due fo the unopposed pull of tha anterior compartment musculature
71 Hotbookd b
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Clinical Assessment, Triage, and Diagnostic Strategy

i — T ——
Initial Clinical Assessment

{@r—o « Always assume an open
fracture until proven otherwise

: - AP and Lateral views must include | Subtle fractures, obligue patterns,
{@r— » Capillary refill must be knee and ankle joints. | intra-articular extension. 1l

< 3 seconds

Bone Scan

(@ —o * Immediate neurological
impairment is rare

@—o » Monitor toe pain response
and pain with passive motion

| Oecult or stress fraclures. b | Menplasms or soft tissue injury. 1

A EXAM PEARL: Pain with passive stretch of the toes is a critical early sign of impending compartment

syndrome and must be actively monitored. 21 Mtebcok
% Ehigj%;kl\iﬁgld VideOS ;,% ch)gangxd our 6 App Store } Google Play

(V) 7995111755 (L) 70976 34567  (£) www.doctutorials.com


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

-------
"

The Toddler’s Fracture

TIEIA
(DISTAL) ™

| FIBULA
(INTACT)

——

EXAM PEARL =~
An initial negative X-ray does not rule out a

Toddler’s fracture; treat clinically if the child refuses

to weight-bear and has localized tenderness.

4

Clinical Presentation: Retusal 1o bear
weight + localized tenderness

4

Imaging: Initial X-rays may
appear negative

1 2

Diagnosis: Tibial fracture with
an intact fibula

+

Management: Cast for 6 weeks +
Repeat XR every 2-3 weeks

eeeeeeeeeee
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Non-Operative Management ar
and Casting Sequence

|

~ WARNING: FRACTURE DRIFT
Muscle atrophy and decreased
sueelling cause loss of reduction.

=

Phase 2: Phase 3: Short Leg Cast
Long Leg Slab Long Leg Cast (PTB/Sarmiento)

E Duration: 5 days %% — Duration: 4-& weeks —= Duration: Additicnal 46

Purpose: Allow Initiz] —a Purpose: Primary weaks
swelling fo stibsida stabilization L Purposa: Permits
welghi-bearing

Y
Total duraticn up to 12 weeks (3 months) in adolescents.

— — e T al
.'IE \ EXAM PEARL: Reduction of soft lissue swelling and muscle atrophy inside the cast predictably 1|
- le2ads ta fracture drift, necessitating re-manipulation ur'!der sedation and a new cast. | i
e AR R - ks
# MaotebockLl
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T i

' Indications: R -

» | g55 of
reduction

= Malalignment

“after initial

| castin il
%'-‘-:. 151171 |

—1; | =y

1. Identify the apey of the fracture and
cut the casl on the OPPOSITE side.

&

L8

2. Spread 1he cast open 1o correc
alignament and maintain length,
(Avoid closed wedging which causes

zhortening).

3. Ingest plastic shims of tongue
depressors 1o maintain opening,
Ensure they do not cause skin necrasis.

RULE OF THUMB:

remember the exact ratio: | cm of wedging comects 0 deqrees of angular correction.

1ecm=10°of

of wedging angular correction

U_ﬁ} EXAM FEFIHI,:Nwaﬂ,I.g !;I-El-'ft]l"l'l"l all Open :I,ﬁ!ﬂg_g.rathw than a E!'IJ'EEHﬂW-Eﬂg:E, s
l—=

111111111
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Acceptable Reduction Criteria Thresholds D

Strict radiographic parameters must be met to avoid surgical intervention. Criteria
} tighten significantly for children =8 years due to decreased remodeling potential.

Deformity Parameter Age < B years Age > B years

Valgus Angulation < 5 degrees

< b degrees

Anterior Angulation <10 degrees < o degrees

Posterior Anguiation < 5 degrees < 2 degrees

Shortening Around 10 mm Around 4 mm

I . . ) . =l
A EXAM PEARL: Rotational defarmity does not remaodel spontaneously; less
than 5 degrees is the absolute maximum accepted at any age. |
e — - — = = P
=
¢ High-Yield Videos DX Download Our & Apo Store. > GooglePlay
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Surgical Indications

“ ABSOLUTE INDICATIONS RELATIVE INDICATIONS

—o Inability to attain or maintain | & Significant soft tissue injury
reduction in cast

—o Floating knee injuries

—2 Open fractures

-—o0 Large or obese child
—a Severe swelling or acute
| impending campartment syndrome

i-—':: Polytrauma

—o Segmental fractures

EXAM PEARL: The presence of a floating knee or a severely obese pediatric patient
are highly tested relative indications for abandoning non-operative management.

P Motabooki
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Specific Operative Fixation Methods

—

o

External Fixation ||| TENS (Flexible Nails) f Rigid IMNail | [| Plate Dsteosynthesis
b

5 Prrosaneous
K-Wre: Ror mon-
comminuted urskahie
chlique fraclures

| irepErns st

N

[ » Dpen fractures with © sClosed/unstable s Atornearskelelal = Nonunion
extensive soft tissue fraciures maturity & |ntra-articular extension
INJUry —w g0 years old or<50 kg = CONTRAINDICATED g
— o Length-unstable ractlures L« Ramove at 6-G months Wit 0pen physis (risk Gl Ll

& EXAM PEARL: Flexible intramedullary nails (TENS) are contraindicated in children
>10 ) years or ~50 kg due to a lack uf rotational and length atalznﬁty

51 Motzbookih
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-Surgical Pitfalls and Intraoperative Management
PITFALL SOLUTION = ~—10° Curve

——

i " Bend nail precisely by 10° =
TENS: Difficulty | , ' N
Passing Nail o0—— decrease diameter, or curve °o—0 ) [E=

away from far cortex.

TENS: Poor . Use thicker nails to 0 e
Alignment Control increase stability. g‘tgﬁiﬁﬂﬂ S
| "W N, fYe— Surgical Dril
s : Prevent thermal necrosis with P =
E‘; g ;}é‘ﬂfﬁély il constant irrigation during o (L — 25 sxa f = canstot
| drilling. 4 vl Llf“— Constant Irrigation
Ex Fix: Pin Tract Treat with small skin incisions to X{ .
i o— . . —O S~ Tension Release #/= Regular ;
Infection release tension + regular cleaning. _\ R ‘ifﬁ Cleaning
|

‘ Pl EXAM PEARL: Thermal necrosis during drilling is the primary preventable cause of early pin loosening in external fixatars. fJ

[t B et ol B

eeeeeeeeeeeeeee
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i Rcute Complication: Campartment Syndrome

Clinical Suspicion
= Pain out of proportion requiring increasing analgesia
* Pain on passive stretch (MOST IMPORTANT EARLY INDICATOR)

¥

Initial Cast Management
= Bivalve cast

= Split cast
» Remove cast/splint entirely Two-Incision Fasciotomy Approach:

compartment

» Medial Incigion: T
Accangas deap : \
posterion : o, AT !

n ] o ..":'. |I
surgical Decompression oo + Lateral Incision:

. T ! o 2 it e e | b AccaBsac enteror,
Rersistent symptoms mandate immediate . Bl A Siaartialal
two-ineisicn fasciotomy postarior

Comipirtrmen|s

EXAM PEARL: Compartment syndrome requires immediate action based on severe pain
with passive stretch, long before neurological impairment or pulselessness occurs.

P Motabaoaki b
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- Late Complications: Nonunion, LLD, and Soft Tissue Coverag 1
F © O
E_ Eqne Healing & Alignment Complications Soft Tissue Coverage Map :]
E_ Delayed Union: . ]

Proximal Third Defect
= Gastrocnemius flap

L_ Treat with 1 cm Partial Fibulectomy
(restores axial compression)

| > Malunion: 1

Middle Third Defect

_],h Axial correct spontaneously, - Soleus flap

Rotational NEVER cormrects
(requires derotation osteotomy)

-

—>' LLD (Overgrowth):

Distal Third Defact = |~ ﬁ 3
Fasciocutaneous flap f;i’ﬂ,ﬁ

| Due to physeal stimulation; less ‘
| pronounced than in femur

A EXAM PEARL: Removing exactly 1 cm of the fibula dynamically increases axial compression at the tibial
fraﬁture site during weight-bearing, stimulating delayed union healing.

J | 1 i I
: . 1) _| — I — L T A U RN |".|:|
eeeeeeeeeeeeeeeeeeeeeee
22 Orthopaedics Residency Program pc RoWnIOad OUr ¢y o
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Rapid Revision Summary Pathway

STATICHN 2

Mechanism

Torsional (spiral) vs Direct
(transverse/comminuled)

Y . P STATEON-3 1
21 Eﬁ, Conservative Phasing

Lﬂng Ieg slab I[E-d}l =
Long leq cast (4-6w) —
PTB/Sarmiento cast (4-6w)

STATION S
‘“[{Fﬂ}‘ Late Failures]
Monunion = 1cm
fibulectomy; Rotational

RHotational Malunion =
MNever remodels

— = —

[ ETATICN 1
i

Anatomy
Triangular bone, p-n::nr'
anteromedial coverage = — =
drives nonunion risk L STATHIN 4 ] |
=5

' Surgical Rule

B

Ex-Fix {ﬂpenfunﬁtame},
TENS {<10v/o, <B0kg),
Rigid IMM {mature physes)

EXAM PEARL: Age 8 is the critical watershed year defining whether a pediatric tibia will remodel
adequately or require highly rigid anatomic alignment.

#51 Motebooki b
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=TT AL %
Must-Remember Values and Common Exam Trap

|‘- £

{ GOLDEN EXAM VALUES 1|

= ha

B AP Assuming an initial negative « Cast Wedging Ratio: 1 cm wedge gives ﬁl
X-ray rules out a Toddler’s fracture. exactly 10° of correction.

AFT Attempting closed cast wedging * Fibula Load: Bears 6-17% of total L
(catises shortening and skin necrosis). body weight. i

G Dl R GRS Ll sk R CENIEEN | | ® Nonunion Surgery: Resect exactly
dlstal pulses are normal. 1 cm of fibula.

o FINAL TAKE- HDME MESSAGE ° l

Rotational deformity (<5° maximum tolerance) will NEVER

e |-1I-..II—TJI-I.J-|—I-I|I-IHJI-:—I—I-I I-IJ-I - i

o remodel spontaneously. Failure to adhere to this rule invariably ]

necessitates a surgical derotation osteotomy. E
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PG Residency + NEET SS 2 + 1 Combo [NEW)

One Plan.
Two Goals.
Your Best Future.

Designed for PG Residents preparing for
both PG Residency & NEET SS.

&

FREE Access Pay Only for Lock
in PG Year 1 PG Year 2 & Year 3 Today's Price
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Structured Consistent Smart Revision
Learning Practice & Recall ¢ s
Subject-wise & High-yleld QBank + Revision Motes +
Systematic Regular Tests Memory Baosters

2 Goals. 1 Plan.

Finish Strong in PG Residency.
Crack NEET SS.
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