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Triplane
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Associates
April 21st, 2018

Disclosures
 none

Objectives
 Tibia Spine Fractures
 Tibia Tubercle fractures
 Tibia Shaft Fractures
 Distal Tibia Shaft 
 Distal Tibia Physeal Fractures
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Case 1

 8 yo female was 
doing a one-legged 
hop in gymnastics 
class. Heard a pop 
and developed a 
large knee effusion

 Exam: 30 degree 
knee flexion 
contracture, 
+Lachman

Treatment

 Type 1: Cast or HKB, (usually 
stable)

 Type II: CR vs Fixation
 Type III: Fixation

 Open Screw fixation
 Arthroscopic screw fixation
 Arthroscopic suture fixation 

(biomechanically stronger)
 Entrapped medial meniscus 

common
 Complications: 

 Arthrofibrosis: 25%
 Inadequate reduction
 Prominent hardware (screws)
 Growth disturbance

Meyers and Mckeever; Skeletal fractures in children 1990

Case 2
 14 yo male with 

history of OS, was 
jumping up for a 
layup and 
complained of acute 
pain and swelling in 
his knee. ER doc says 
it’s the most swelling 
he has ever seen!

 Massive swelling of 
proximal tibia, patella 
alta
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Treatment

 ORIF with screws: 5.5mm is my 
preference

 For Type 3 fractures, proximal screw is 
all epiphyseal

 Often comminution of fragment, use 
washer.

 Distal screws must cross apophysis
 Type 4: capture posterior fragment 

with screw outside the apophysis, 
cross pins with cast or  lateral plate if 
nearing skeletal maturity

Complications:
 High chance of growth arrest causing 

recurvatum deformity, fortunately 
most are approaching skeletal 
maturity (tubercle closes age 15) 

 Follow closely and don’t hesitate to 
do epiphysiodesis before recurvatum
develops

 Beware entrapped meniscus, 
consider arthrotomy to visualize

Ogden classification: 
Skeletal injury in the child 
1990. 

Case 3

 13 yo male peds vs 
auto. There was a 
shooting and the 
driver hit the kid. 
Bleeding at the 
fracture site

 Good pulses, 1cm 
open wound

Treatment?

 CR: (loss of reduction can 
be as high as 40%), close 
monitoring for loss of 
reduction, time consuming.

 CRPP and cast
 ORIF w/Plate
 Flex nails: 

 40% canal diameter
 Advance both across 

fracture site incrementally or 
else will have trouble with 
coronal plane

 Distal traction pin can be 
helpful

 Rigid nail: age 14 or older. 
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Tibia shaft fractures: CR

 CR: my preference is to 
do in the OR to get well 
molded cast and have 
large C-arm. SLC first

 Acceptable Alignment: 5-
10 degrees in either 
plane, <1cm short

 Can be challenging in 
unstable fractures that 
need both coronal and 
sagittal plane mold

 Follow weekly
 Dorsiflexing foot may 

push into recurvatum
(can bring up at 3 
weeks).

Sent upside down by 
referring hospital

Case 4:

 9 yo male fell off a 
ladder. Pain in 
ankle. 2 large 
medial lacerations 
with 1cm skin 
bridge.

 Treatment?

Tibia Shaft Fractures: Distal

 Often very unstable 
fractures

 Great for CRPP with 
large K wires, especially 
if open medially

 Usually can start just 
above the physis

 Can window cast to 
monitor wound

 If treating closed 
beware displacement 
(recurvatum) with 
dorsiflexion

9yo 

7yo
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Distal Tibia Physeal

 SHIV Medial malleolus: high 
rate of growth disturbance 
with malreduction

 Open reduction with 
epiphyseal screws, careful 
with undulation of physis
posteriorly

 Some data to support 
removal due to difference in 
modulus of elasticity of 
screw vs bone

 Follow for at least a year to 
ensure no growth 
disturbance

Case 5

 11 yo male twisted 
his ankle playing 
football, acute pain 
and swelling

After Closed reduction

Distal Tibia: SHII

 CR: less 2/4mm acceptable
 ORIF: if >4mm displacement 

after CR, 
 Always large piece of 

entrapped periostium
 High rate of growth 

disturbance LLD or angular 
deformity (30-50%)

 Follow 1-2 years. Treat with 
early epiphysiodesis, 
contralateral side if LLD 
>2cm, (Distal tibia physis
grows approx. 5mm a yr)
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Beware!
Age 10 Age 12

Case 6

 12 yo female injured 
her ankle while 
playing soccer. 

Distal tibia fracture: Triplane

 CT often more 
impressive than plain 
x-rays

 Analyze CT to figure 
approach and screw 
trajectory

 Acceptable 
alignment: 3mm at 
joint surface

 High rate of growth 
disturbance

 Follow for 1-2 years
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Thank You!
Albert Pendleton
Pediatric Orthopedics and Sports Medicine
Pediatric Orthopedic Associates


