
Open Journal of Orthopedics, 2019, 9, 191-196 
http://www.scirp.org/journal/ojo 

ISSN Online: 2164-3016 
ISSN Print: 2164-3008 

 

DOI: 10.4236/ojo.2019.99020  Aug. 19, 2019 191 Open Journal of Orthopedics 

 

 
 
 

Results of Surgical Treatment of Leg Shaft 
Mal-Union in Adults at CHU-Brazzaville. A Five 
Case Retrospective Observation 

Marius Monka*, Terence Olivier Ohoya Etsaka, Albert Ngatsé-Oko, Armand Moyikoua 

Department of Trauma-Orthopedics, CHU-Brazzaville Teaching Hospital, Brazzaville, Congo 

 
 
 

Abstract 

Objective: To assess the anatomical and functional results after surgical man-
agement of leg shaft mal-union in African environment. Methodology: This 
was a retrospective study of patients operated for leg mal-union at Brazzaville 
University Hospital between January 2014 and December 2018. The studied 
parameters were epidemiological and therapeutic. The anatomical evaluation 
was based on the quality of the leg’s relaxation and bone healing, which was 
indicated on standard X-rays. The functional evaluation was based on Tho-
rensen’s criteria. Results: Five patients were selected for this study. There 
were 3 men and 2 women with an average age of 39 years with extremes of 27 
and 59 years. Three patients were treated with locked intramedullary nail and 
2 patients with screwed plate. At an average follow-up of 9 months, bone 
consolidation was achieved in all our patients. The average consolidation 
time was 4 months (range 3 to 7 months). We noted 1 case of residual 
mal-union in valgus (5˚) on screwed plate and 1 case of valgus angulation 
(5˚) on locked intramedullary nail. Walking was considered normal in 3 pa-
tients. The wearing of a 2 cm heel was indicated in 2 patients. According to 
Thorensen’s criteria, the overall results were considered good in 3 patients 
and average in 2 patients. Conclusion: Leg shaft mal-union are likely to cause 
serious functional issues. Their treatment is strictly surgical and osteotomy is 
the only management option to restore the anatomy of the deformed limb. 
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1. Introduction 

Leg shaft mal-union are one of the late complications of limb fractures [1]. They 
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usually occur as the result of poorly conducted initial treatment, where bone 
fragments have united or consolidated in a non-anatomical position [2]. The 
measures used to evaluate mal-union are 10˚ for varus, flessum, recurvatum and 
internal rotation, 15˚ for valgus and external rotation, 2 cm for shortening [3]. 
In North American literature, they are 5˚ for angulation, 10˚ for rotation and 1 
cm for shortening [3]. Their frequency has decreased considerably in developed 
countries because of the preference for surgical treatment for an early recovery. 
But in developing countries, leg shaft mal-union are often due to traditional 
treatment or inadequate surgical materials to ensure appropriate management in 
hospital [1] [4]. The purpose of this work was to evaluate the anatomical and 
functional results of the surgical treatment of leg shaft mal-union in African en-
vironment. 

2. Material and Methods 

2.1. Patients 

This was a retrospective study of patients operated for Leg shaft mal-union at 
Brazzaville University Hospital between January 2014 and December 2018. 1755 
patients were admitted in our department, 23 patients presented with limb shaft 
mal-union (1.3%). 9 of them presented with leg shaft mal-union. Of these 9 pa-
tients, 5 were selected for they met the inclusion criteria patients: Laming leg 
shaft mal-union. Shortening of more than 2 cm of the pelvic limb, an angulation 
of more than 10˚ in the tibial segment, patients meeting 6 months or more a fol-
lowing the initial management. The studied parameters were epidemiological, 
including: frequency, age, sex, etiology, type of first management, type of 
mal-union, Clinical including: pain, type of deformation, quality of the walk, and 
therapeutic including: type of treatment offered and the results.  

2.2. Surgical Technique and Postoperative Care 

Surgery was performed in all patients with spinal anesthesia. The patients were 
placed supine on a regular table with a thigh support that allowed to bend the 
knee. The procedure was performed in the open and consisted of a double obli-
que osteotomy of the fibula and the tibia with lateral base for the correction of 
the varus, medial base for the correction of the valgus and with anterior base for 
the correction of the flessum. A “Z” osteotomy was performed for the correction 
of the overlap. After relaxation of the tibial segment, the tibia was stabilized by a 
locked nail (n = 3) or a screwed plate (n = 2). Functional rehabilitation was sys-
tematic postoperatively. Standing was allowed at 1 month for patients managed 
with intramedullary nailing and at 4 months for patients managed with screwed 
plate. 

2.3. Evaluation Methods 

The anatomical evaluation was based on the quality of the leg’s relaxation and 
bone healing, which is appreciated on the standard X-ray film. The functional 
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evaluation was based on Thorensen’s criteria [5]. 

3. Results 

5 patients were selected for the study. They included 3 males and 2 females. 
Their age ranged from 27 to 59 years. (39 average) 

Upon admission, all patients complained of leg deformity and pain, resulting 
in lameness significantly affecting the quality of the walk. The pain ranged be-
tween 5/10 and 7/10 according to the visual analogue scale. The fractures were 
due to a road accident (n = 4) and a fall (n = 1). They were closed in 3 patients 
and opened in 2 patients. The right side was involved 3 times and the left side 2 
times. Initial treatment was orthopedic in 2 patients and traditional in 3 patients. 
Table 1 represents the distribution of patients according to the type of mal-union. 

From an anatomical point of view, the reduction was anatomic in 3 patients 
operated by locked nail and non anatomical in 2 patients operated by screwed 
plate of which one underwent an early reoperation with replacement of the plate 
by an intramedullary nail with a distal locking screw (Figures 1(a)-(c)). We then 
observed at 3 months of recovery, a secondary angulation on intramedullary 
nail. 

9 months after surgical realignment, bone healing was achieved in all our pa-
tients. The average consolidation time was 4 months (range 3 to 7 months). We 
noted 1 case of residual mal-union in valgus of 5˚ on screwed plate (Figure 2(a), 
Figure 2(b)) and 1 case of valgus angulation of 5˚ on locked intramedullary nail. 
 
Table 1. Distribution of patients according to the type of mal-union. 

Type of mal-union Angulation Number 

varus angulation 15˚ 2 

valgus angulation 15˚ et 20˚ 2 

flexum angulation 25˚ 1 

Total  5 

 

 
Figure 1. (a) X-ray of the leg before the operation; (b) Non anatomical alignment ma-
naged by screwed plate; (c) Early reoperation with replacement of the screwed plate by an 
intramedullary nail. 
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Figure 2. (a) X-ray of the leg before the operation; (b) X-ray showing bone consolidation 
managed by screwed plate with a 5˚ valgus.  
 

Functionally, walking was considered normal in 3 patients and in 2 patients, 
the wearing of a 2 cm heel was essential. According to Thorensen’s criteria, the 
overall results at the average follow-up of 9 months were considered good in 3 
patients and average in 2 patients. 

4. Discussion 

Shaft mal-union is a post-traumatic orthopedic pathology whose frequency is 
variable in the literature. In a series of osteosynthesis managed by screwed plate, 
the incidence of leg shaft mal-union varies from 1% to 22% in a study leg shaft 
mal-union managed by intramedullary nail the incidence varies from 0 to 37% 
[6]. In our study the percentage was 1.3%. Gogoua [1] and Boucher [7] Reported 
respectively 28.69% and of 77% of mal-unions in their series. The average age of 
our patients was 39, it is comparable to the results found in a study by Gogoua et 
al. [1]. The male predominance was also de case in our study, similar to the con-
clusion observed in various papers. 

In our study, leg shaft mal-union were found to be caused by the recourse of 
traditional healers, poorly conducted orthopedic treatment in health institution 
lacking appropriate machinery and materials, and also the financial issues that 
prevented the patients from undergoing surgery.  

Leg shaft mal-union due to traditional treatment are reported by many Afri-
can authors [1] [4] [8].  

Clinically, the symptoms were obvious. Patients consulted for leg deformity 
and debilitating lameness. The patient’s history revealed a previous case fracture 
treated traditionally and orthopedically. These findings corroborates the data 
from the literature [1] [4]. The standard radiography was sufficient to make the 
diagnosis and assess the type leg shaft mal-union. 

Mal-union with angulation the most encountered type in our study. The same 
results were observed in other authors [1] [2] [8].  

Therapeutically, the operative technique used in our study was a tibial os-
teotomy open closure, associated with an osteotomy of the fibula. This attitude is 

(a) (b)
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standard according to the literature [1] [8] [9]. Other authors use the open os-
teotomy and bone graft technique [10]. 

Regarding the realignment of the leg, it was difficult and required minimal 
bone resection in a patient operated for varus mal-union and overlap. This is ex-
plained by muscle retraction due to the age of the fracture. The stability of the 
reduction was insured by a locked intramedullary nail or a screwed plate. In our 
study, alignment was more anatomical by nail than by screwed plate. 

Intramedullary nailing is the treatment of choice for shaft fractures of long 
limb bones. Locking has extended its indications to complex shaft fractures and 
metaphyseal-diaphyseal fractures [11]. In our study, we observed a case of resi-
dual valgus on locked nail in a patient operated for distal leg mal-union. This 
can be explained by the lack of distal locking screws or premature standing. For 
Omar Margal et al. [11], the distal locking must have at least 2 screws to pro-
mote the stability of the assembly. Thoreux et al. [6] in his study reports that 
valgus leg shaft mal-union are often seen when the fracture sits at the distal 
quarter of the leg. 

5. Conclusion 

Leg shaft mal-union are common in developing countries. They cause serious 
functional consequences and considerably modify the quality of the walk. Os-
teotomy is the only therapeutic option to restore anatomy of the deformed limb 
and improve the quality of the walk.  
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