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Outcomes Related to Closed Interlocking Intramedullary Nailing for Segmental Tibia Fracture

leung Tak Suh, M.D., Sang lin Cheon, M.D., Young Gyun Kim, M.D., lung Sub Lee, M.D., Choon Key Lee, M.D.
Department of Orthopaedic Surgery, College of Medicine Pusan National University, Pusan, Korea

Purpose: To evaluate the outcomes of twenty-six cases of segmental tibia fracture that were treated by closed interlocking intramedullary nailing.
Material and Methods: All cases were followed up for at least 1 year (average 14.3 months). Clinical results were evaluated by Klemm &
Borner's scale. We analyzed the average range of the motion of the ankle and knee joint, atrophy of quadriceps muscle and angular deformity at
the last follow up. We evaluated complications (new fracture of the tibia, infection, compartment syndrome, nonunion, delayed union, angular
deformity and pain of ankle and knee joint).

Results: Results were excellent in 4 cases (15.4%), good in 18 cases (69.2%), fair in 3 cases (11.5%), and poor in 1 case (3.9%). Union was
obtained in 25 cases (96.1%) over an average period of 23.3 weeks. Nine cases showed intra-operative or post-operative complications: new
fracture of the proximal tibia on the posteromedial side (2 cases), local infection at an entry point (2 cases), compartment syndrome (1 case),
deep infection (1 case), and delayed union (3 cases). At the last follow up, angular deformity was found in 4 cases (mean of all deformities, 6°): 3
cases at the proximal fracture site (2 cases of valgus deformity: 5 and 8° and 1 case of varus deformity: 7°) and the other case in the distal
fracture site (valgus 5°). Average postoperative range of motion of the knee joint was 123.7° (80~135°). Knee pain or limited motion occurred in
4 cases. The average range of the motion of the ankle joint was 68.1° (60~70°). Limited motion occurred in 4 cases (average, 10°) but no case
showed ankle pain.

Conclusion: Closed interlocking intramedullary nailing for segmental tibia fracture often results in complications. To minimize these complications,
comprehensive evaluation of the fracture, and careful surgical treatment are required.

Key Words: Closed interlocking intra-medullary nailing, Segmental fracture, Tibia
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Table 1. Patients data
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Number Age/sex*  Cause of injury Associated injury Fx. type Complications Union period (weeks)
1 19/M Autocycle Head trauma, Open type Il Knee LOM® 21
Rib fracture
Femur fracture
2 19/M Car passenger Rib fracture Open type | New fracture, 23
Local infection
3 21/M Autocycle Head trauma, Closed Fx. Local infection 21
Rib fracture
4 21/M Pedestrian Open type Il Angulation deformity 23
5 24/M Autocycle B(achial plexus Open type 11 Angulation deformity 22
Injury
6 25/M Autocycle Rib fracture Open type | 21
7 25/M Car passenger Femur fracture Open type | 22
8 28/M Pedestrian Humerus fracutre Closed Fx. 23
9 28/M Pedestrian Closed Fx. 21
10 29/M Pedestrian Femur fracture Open type 1l Knee LOM® 23
11 30/M Pedestrian Humerus fracutre Open type | Delayed union 33
12 32/M Pedestrian Femur fracture Open type Il 23
13 35/M Pedestrian Amputation Open type 1l Angulation deformity 22
14 35/M Car passenger Closed Fx. 23
15 38/M Pedestrian Femur fracture Open type 11 Knee LOM® 31
Delayed union
16 38/M Car passenger Rib fracture Closed Fx. 22
17 43IM Fall down Closed Fx. 22
18 49/M Fall down Femur fracture Open type Il 23
19 58/M Car passenger Closed Fx. Compartment syndrome 23
20 65/M Slip down Closed Fx. New fracture 32
Delayed union
21 22/F Autocycle Femur fracture Open type Il 22
22 25/F Fall down Humerus fracutre Open type Il 21
23 47/F Pedestrian Head trauma Open type Il Knee LOM®, Non-union
Femur fracture Deep infection
Non-union
24 48/F Car passenger Open type 11 21
25 48/F Car passenger Femur fracture Open type | Angulation deformity 22
26 49/F Slip down Closed Fx. 22
Average 34.7 23.3

*M*, Male; F*, Female; Fx'., Fracture; ROM, Range of motion; LOMS, Limitation of motion



=
=22

mo| HMN e DA 25T DB S 2

Table 2. Patients data
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Final ROM* of the ankle (°):

Number  Final ROM* of the knee (°) extension ~ flexion Atrophy of quadriceps (cm)  Angulation deformity (°)
1 10~110 (100) 20~50 (70) 1.0 3
2 0~130 (130) 20~50 (70) 0.0 0
3 0~135 (135) 20~50 (70) 0.0 0
4 0~130 (130) 20~50 (70) 1.0 8
5 0~135 (135) 15~45 (60) 15 7
6 0~125 (125) 20~50 (70) 1.0 3
7 0~125 (125) 20~50 (70) 1.0 4
8 0~135 (135) 20~50 (70) 0.0 0
9 0~125 (125) 20~50 (70) 1.0 3

10 10~110 (100) 20~50 (70) 40 3
11 0~130 (130) 20~50 (70) 15 4
12 0~130 (130) 20~50 (70) 1.0 3
13 0~130 (130) 20~50 (70) 15 5
14 0~125 (125) 20~50 (70) 1.0 3
15 10~105 (95) 20~50 (70) 40 3
16 0~125 (125) 20~50 (70) 1.0 3
17 0~135 (135) 20~50 (70) 0.0 0
18 0~120 (120) 20~50 (70) 3.0 4
19 0~130 (130) 10~50 (60) 15 4
20 0~130 (130) 10~50 (60) 1.0 3
21 0~130 (130) 20~50 (70) 1.0 3
22 0~130 (130) 20~50 (70) 15 3
23 20~100 ( 80) 10~50 (60) 9.0 4
24 0~130 (130) 20~50 (70) 15 4
25 0~130 (130) 20~50 (70) 15 5
26 0~130 (130) 20~50 (70) 1.0 3
Average 1.9~125.8 (123.7) 19~49.1 (68.1) 16 33
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Table 3. Results according to Klemm & Bérner scale
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Fig. 1. 24-year-old male suffers autocycle traffic injury.

(A) Initial radiographs of open type Il segmental tibia fracture
(anteroposterior and lateral views).

(B) Union is achieved 22 weeks after surgery. Varus angulation at
the proximal fracture site is 7 degrees at last follow up.

261

Fig. 2. 21-year-old male suffers pedestrian traffic injury.

(A) Initial radiographs of open type 1l segmental tibiofibular frac-
ture (anteroposterior and lateral views).

(B) Union is achieved 23 weeks after surgery. Valgus angulation
at the proximal fracture site is 8 degrees at the last follow up.

Fig. 3. 47-year-old female suffers pedestrian traffic injury.
(A) Initial radiographs of open type 11 segmental tibiofibular fracture (anteroposterior and lateral views).
(B) Deep infection is observed 2 weeks after surgery.
(C) IM nail has been removed. Fracture is stabilized with an external fixator and wire.

(D) Asecond IM nailing and autogenous bone graft is performed after antibiotic medication. Union is achieved lyear after the second surgery.
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