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Comparative study of monolateral and circular fixator in the treatment of infectious tibial nonunion N/E Shao-bo,
WU Tao-guang ,HA O Ming,WANG Kun, JI Hui,and ZHANG Qun™ .* Department of Orthopaedics Medicine ,the Fourth Medi-
cal Center ,PLA General Hospital , Beijing 100048, China

ABSTRACT Objective:To compare treatment effect of monolateral and circular external fixator in infectious tibial
nonunion and to explore external fixation structure with better osteogenic ability and fewer complications. Methods: A retro-
spective analysis was performed on 150 patients with infectious tibial nonunion admitted from January 2010 to December 2014.
Patients who met the inclusion and exclusion criteria were divided into monolateral fixator group and circular fixator group ac-
cording to the type of external fixation. Demographic and perioperative data of the two groups were collected. New bone quality
was assessed by pixels ratio, treatment effect was assessed by complications. Notes for treatment was explored by case analysis.
Results: A total of 64 patients with infectious mid-tibial nonunion were included , 26 in monolateral fixator group and 38 in cir-
cular fixator group. There was no difference in demographic data between two groups. The pixel ratio of new bone between two
groups was from 0.91 to 0.97 with an average of (0.94+0.03) ,and from 0.93 to 0.97 with an average of (0.95+0.02) ,respec-
tively , with no statistical significance (P>0.05). The external fixation index was from 34.1 to 50.6 with an average of (42.3+
8.3) days /cm in monolateral fixator group and from 44.5 to 56.1 with an average of (45.8+10.3) days/cm in the circular fixa-
tor group, and the difference was not statistically significant (P>0.05). There were 7 cases (26.9% ) of complications in mono-
lateral fixator group and 5 cases (13.2%) in circular fixator group, the difference was not statistically significant (P>0.05) ,but
5 cases of foot ptosis in monolateral fixator group and none in circular fixator group. The time of weight bearing in monolateral
fixator group was later than that in circular fixator group ,and the difference was statistically significant (P<0.05). Conclusion:
Monolateral and circular fixators can achieve equivalent bone formation in the treatment of infected tibial nonunion. Circular
fixator is recommended for patients with severe osteoporosis or concomitant medical diseases requiring early weight bearing.

Hydroxyapatite coated screws are recommended if a monolateral external fixator is selected when the expected enlarged length
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is long and the fixation time is long and close monitoring of the ankle movement is required to avoid foot droop.

KEYWORDS Infection; Bone nonunion; Tibia;
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Tab.1 Comparison of general data of patients with infections tibial nonunion between two groups
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Tab.2 Comparison of fracture healing and perioperative outcome of patients with infections tibial nonuion between two

groups

419 W% BRLME  FARME 7 I ] SERCRET AR AMEE K ST RS (f9])
(x+s) (x+s ,min) (x+s,d) (x+s,d) (x+s,d) (x+s,d/cm) e S YL 1 %82 %%

i 26 0.94+0.03 175.3+32.6 2.3+1.9 85.2+12.3 259.3+120.3 42.3+8.3 16 10

L 41 38 0.95+0.02 184.6+23.4 1.3+1.2 91.3+20.3 274.5+183.2 45.8+10.3 26 12

56 {E 1=—1.60 t=—1.33 1=2.58 1=—1.37 1=-0.37 1=—1.44 x=0.32

Py 0.11 0.19 0.01 0.18 0.71 0.16 0.77

B 1 B, 5,16 2 IR T CE T ARG REVE R A ZE  1a, b, ARETIEMIAL X 27 om 8B o Bl A%, BHEH 3.5 cm  1e,1d. B
HRAL RSN IE ML X R Rk R P s B K Le, 1 RS 1A IEMIAL X £k R € K F) 3.5 em 1g,Th. AR5
2 AN X R AR B AE B 1L, 1. ARG 3 A H IEMA: X 7 7908 A B BOR SE e, JRBRAMEE SR 1K, 1L RS 9 A H IEMIAL X £k
A7 9 ek DX S K X T W FE 45 9 A

Fig.1 A 16-year-old male,infected tibial nonunion after open fracture of tibia and fibula 1a,1b. Nonunion in the middle and distal tibia with a cumu-

lative range of 3.5 ¢cm was shown on preoperative anteroposterior and lateral X-ray views 1¢,1d. Postoperative anteroposterior and lateral X-rays showed
that the original external fixator was replaced by a monolateral bone transport external fixator. The lesion was shortened and closed and the proximal tibia
was osteotomized to prepare for lengthening  1e,1f. Anteroposterior and lateral X-rays at 1 month postoperatively showed a 3.5 cm extension of distraction
osteogenesis  1g, 1h. Satisfactory mineralization of new bone was demonstrated by anteroposterior and lateral X-rays at 2 months after operation  1i,1j. The
new bone remodeling was completed,and the external fixator was removed and visualized on anteroposterior and lateral X-rays 3 months after surgery

1k, 11. At 9 months follow-up , the anteroposterior and lateral X-rays showed no complications in the lesion and lengthened segment
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Fig.2 A 42-year-old male,osteomyelitis after tibial fracture surgery 2a,2b. An infectious lesion in the middle tibia was shown on preoperative antero-

posterior and lateral X-rays 2c¢,2d. A bone defect of 6 cm was shown on postoperative anteroposterior and lateral X-rays 2e,2f. The bone lengthening
process was shown on anteroposterior and lateral X-rays 2 months after surgery ~2g,2h. Anteroposterior and lateral X-rays at 5 months after operation

showed the contact of the dock site and the new bone formation in the extension area was satisfactory = 2i,2j. At 18 months follow-up, there was no recur-

rence of infection and no deformity of new bone and dock site were shown on anteroposterior and lateral X-rays
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