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Cause and Treatment of Extraarticular Proximal Tibial Nonunion

Sung Soo Kim, M.D., Sung Keun Shon, M.D., Kyu Yeol Lee, M.D., Chul Hong Kim, M.D.,
Myung Jin Lee, M.D., Min Soo Kang, M.D.*, Lih Wang, M.D., Im Sic Ha, M.D.

Department of Orthopaedic Surgery, College of Medicine, Dong-A University, Dong-Eui Medical Center*, Busan, Korea

Purpose: To analyze the factors affecting the nonunion of extraarticular proximal tibial fracture and the outcome of nonunion
treatment.

Materials and Methods: We investigated 51 cases of extraarticular proximal tibial fractures from June 2002 to May 2006. The
nonunion rate was assessed in relation to several risk factors and the treatment outcome of nonunion using plate fixation with
bone graft was assessed by Klemm and Boérner functional rating system.

Results: 6 cases of nonunion (11.8%) was noted among 51 cases, and the risk factors examined, OTA A3 comminuted fracture
was associated with a high nonunion rate with statistical significance and initial bone graft had a significant effect in bone healing.
Excellent and good results were obtained in 5 cases (83.3%) and bone union was achieved in all nonunion cases.
Conclusion: Comminution was found to be an important factor affecting the nonunion in extraarticular proximal tibial fracture,
and bone graft in primary operation could reduce the chance of nonunion. Accurate plate fixation with bone graft is a reliable
option in nonunion treatment.
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Table 1. Functional results of the nonunion patients by Klemm
and Borner classification

Results No. (%)
Excellent Full knee and ankle motion 3 (50.0%)
No muscle atrophy
Good Slight loss of knee or ankle motion 2 (33.3%)
Less than 2 cm of muscle atrophy
Fair Moderate loss of knee or ankle motion
More than 2 cm muscle atrophy 1 (16.7%)
Angualr deformity 5°~10°
Poor Marked loss of knee or ankle motion 0 (0.0%)

Marked muscle atrophy
Angular deformity greater than 10°

Total 6 (100%)
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Table 2. Data analysis of proximal tibial nonunion patients
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Sex Age Injury Fracture type Operative method Nonunion type
1 F 66 Incar TA* OoTA" A2(C$) Intramedullay nail Hypervascular
2 M 76 Motorcycle TA* OoTA" A3(O§) External fixator Avascular
3 M 46 Incar TA* oTA" A3(C$) Plate & screw Avascular
4 M 38 Pedestrian injury OTA" A3(CT) External fixator Avascular
5 M 56 Pedestrian injury OTA" A2(0% Intramedullary nail Hypervascular
6 M 47 Pedestrian injury OTA" A3(CT) External fixator Avascular

*TA: Traffic accident, TOTA: Orthopedic Trauma Association, TC: Closed fracture, So: Open fracture.

Table 3. Statistic analysis of nonunion rate related to risk fac-
tors

Rate of nonunion

Risk factors

Number (n) Percent (%)

Sex

Female /11 9.1

Male 5/40 12.5 0.705
Age

<50 years 4/36 11.1

=50 years 2/15 133 0.326
Injury mechanism

Pedestrian injury 3/18 375 0.481

In-car TA* 2/10 20.0

Motorcycle TA* 1/8 12.5

Fall down 0/7 0.0

Others 0/8 0.0
Fracture type (OTAT classification)

A2 (simple) 2/36 5.6

A3 (comminuted) 4/15 26.7 0.012
Open fracture

Yes (Grade I) 0/3 0.0

Yes (Grade II) 0/5 0.0

Yes (Grade III) 2/7 28.6 0.132

No 4/36 11.1
Associated with fibular fracture

Yes 5/44 114

No 1/7 14.3 0.472
Initial treatment

Intramedullary nail 2/12 16.7 0.406

Plate & screw 1/21 4.76

External fixator 3/18 16.6
Initial bone graft

Yes 0/12 0.0 0.023

No 6/37 16.2

*TA: Traffic accident, TOTA: Orthopedic Trauma Association.
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Fig. 1. A 27-year-old male involved in a incar traffic accident suffered a closed comminuted (OTA A3) proximal tibial
fracture.

(A) Plain radiographs after application of hybrid type external fixator with autoiliac bone graft.

(B) Plain radiographs shows bone union at postoperative 9 months.

Fig. 2. (A) A 55-year-old male involved in a pedestrian traffic accident suffered a open comminuted (G-A Grade II, OTA A3)
proximal tibial fracture.

(B) Wound debridement and hybrid type external fixator was performed.

(C) Postoperative 8 months, plate fixation with autoiliac bone graft was performed for proximal tibial nonunion.

(D) Bone union was achieved at 7 months after second operation with satisfactory functional result.
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