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Abstract 
Summary: Objectives, contributed to improving the management of leg frac-
tures in the Orthopaedic and Traumatological Surgery Department at Donka 
University Hospital. Methodology: This was a prospective cross-sectional de-
scriptive study lasting two years, from 1 January 2019 to 31 December 2020. It 
included all patients admitted with closed leg fractures during the study pe-
riod. Results: Closed-focus centromedullary nailing of the tibia without an im-
age intensifier was 3.71% compared with other types of osteosynthesis. The 
age group 32 to 42 (mean age 39, 60) was the most affected, at 46.67%, with a 
sex ratio of 2.75. The aetiologies were dominated by MVA (93.33%) and the 
average 1/3 was the elective site (73.33%). Pain and functional impotence were 
the main reasons for consultation, and the left leg was affected in 53.33% of 
cases. Kuntscher’s nail was involved in 86.67% and Grosse and Kempf’s in 
13.33%. Our results were excellent in 40% of cases and good in 60%, according 
to the Lysholm score. Conclusion: Centromedullary nailing is the reference 
osteosynthesis technique for the treatment of tibial diaphyseal fractures. It is 
a reliable, reproducible, but demanding technique that provides effective sta-
bilisation of the fracture site, facilitates early return to weight-bearing and is 
less restrictive for the patient. 
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1. Introduction 

Centromedullary nailing is an osteosynthesis technique that involves placing an 
internal stent in the bone shaft, with the aim of obtaining a solid, stable construct 
that allows rapid recovery of function, immediate mobilisation and early return 
to weight-bearing [1]. Tibial shaft fractures account for 36.7% of long bone frac-
tures and more than 2% of all fractures [2] [3]. Management has changed consid-
erably over the last thirty years, with the advent of centromedullary nailing com-
bined with reaming and/or locking [4]. The percutaneous approach and closed 
reduction allow the periosteum to be respected and the fracture haematoma to be 
preserved, thus promoting consolidation [5]. 

There are many advantages to this approach, which can overcome the health 
problems in developing countries: minimal risk of infection, minimally invasive 
approach with reduced transfusion requirements, early rehabilitation with imme-
diate joint mobilisation [6]. 

However, it remains controversial for distal third fractures [7]. There are many 
advantages to this approach, which may overcome the health problems in devel-
oping countries: minimal risk of infection, minimally invasive approach with re-
duced transfusion requirements, early rehabilitation with immediate joint mobi-
lisation [8]. The percutaneous approach and closed reduction make it possible to 
respect the periosteum while preserving the fracture haematoma, thus promoting 
consolidation. A prospective study carried out in France by P. Boyer et al. [9] in 
2014 reported 41 cases of fractures of the distal third of the tibia treated by cen-
tromedullary nailing with locking and angular stability at the Department of Or-
thopaedic and Traumatological Surgery, Bichat Hospital, Paris Diderot Univer-
sity. In Cameroon, a 2015 study by M.L. Guifo et al. [10], reported 34 mixed cases, 
including 20 femur fractures and 14 tibia fractures, all treated by locked ECM 
without image intensifier at Yaoundé University Hospital. The ECM technique 
requires the use of an image intensifier to monitor the entrance, the crossing of 
the fracture site and the level of the nail in relation to the overlying and underlying 
joint. In our context, this technique was performed without an image intensifier. 
In Guinea, no previous studies have been carried out according to the literature 
review. 

The aim of our study was to assess the technique used for closed-focus centro-
medullary nailing of the tibia without an amplifier and to analyse our results. 

2. Patients and Method 

This was a prospective, single-centre, continuous observational study lasting 2 
years, from 1 January 2019 to 31 December 2020. Recent closed diaphyseal tibial 
fractures and open Gustilo and Anderson type I fractures were included in our study. 

Our exclusion criteria were open Gustilo and Anderson type II and III fractures, 
open nailing because of the difficulties encountered, proximal or distal epiphys-
eal-metaphyseal fractures, patients lost to follow-up and old displaced fractures. 

All patients underwent a pre-operative assessment with a radiograph of the leg 
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in front and in profile. The length of the nail was measured from the anterior tibial 
tuberosity to 2 cm above the medial malleolus, and the diameter was assessed 
where the canal was narrowest on full-size digital or standard films (100%). 

1-Surgical technique and post-intervention follow-up protocol: 
The patient was positioned on a standard operating table in the supine position, 

under spinal anaesthesia, with a minimum 3 to 5 cm approach centred on the 
patellar tendon, identifying the pre-spinal area; Farraboeufs retractors were in-
serted, followed by trephination with a square tip and then a pigtail, with the knee 
flexed to 90˚ on a makeshift support. Reduction was achieved by progressive and 
continuous traction on either side of the fracture site, combined with varus or 
valgus and internal or external rotation, depending on the displacement of the 
fragments. The nail and reduction guide is mounted on a tight T-wrist and is in-
serted and advanced through the canal of the distal fragment, as evidenced by the 
grinding against the medial cortex. We then place a hollow alignment nail 
mounted on the guide, with the knee flexed to 120˚ (Figure 1), using hammer 
blows to progress, followed by removal of the guide once the nail has reached the 
desired level in the canal of the distal fragment. Control of the nail at the knee to 
avoid conflict with the patellar tendon and at the ankle by flexion and extension 
without any notion of cracking, which demonstrates freedom of movement of the 
ankle. Closure of the operating knee wound plane by plane, followed by bandaging. 
 

 
Figure 1. Intraoperative clinical image: (A) Images of the trans-patellar approach to the knee, (B) trephi-
nation of the pre-spinal area at the pigtail, (C) Kuntscher nail placement. 

 
Overlap of more than 2 cm, muscular interposition and incarceration of a frag-

ment in the distal canal, which prevented passage of the nail or the centromedul-
lary guide, were the main difficulties we encountered in 5 of our patients. A 2 - 3 
cm incision allowed the guide to be oriented in the distal fragment. 

All our patients were treated by nailing without reaming, however, this technique 
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must comply with a certain number of criteria, namely clinical measurement of 
the length of the alignment nail and its diameter on a life-size radiograph, the 
choice of the point of introduction of the nail and the passage of the centrome-
dullary guide through the distal fragment. Our patients received a double course 
of antibiotics intra- and postoperatively, analgesics and low molecular weight hep-
arin 6 hours after surgery. 

Physiotherapy begins the day after the operation. The session begins with exer-
cises in bed: activating blood circulation by making gentle flexion and extension 
movements of the knee to combat flaccidity, isometric contractions of the quad-
riceps and flexor and extensor muscles of the foot by flexing and extending the 
ankle and toes. The next day’s menu consists of getting up for the first time and 
learning to walk using crutches. Walking distance gradually increases over the 
following days. If progress is slower, a stay in a physiotherapy centre is advisable. 

3. Method of Analysis 

Each patient benefited from a protocolised follow-up with a systematic consulta-
tion at D 45 and D 120, including a radiographic assessment (face and profile), 
and a handwritten record of all incidents and complications. We reviewed and 
assessed our patients according to functional criteria and the Lysholm scoring sys-
tem [11]. The data were entered into Excel. 

4. Results 

We operated on fifteen patients. The mean age at the time of surgery was 39.6 
years (18 - 56). There were 11 men and 4 women, with a sex ratio of 2.7.  

The main cause of the fractures was road traffic accidents in 14 cases (93.3%) 
and one case of an accident at work (6.7%). Ten cases involved closed fractures 
(66.7%), including one case of tibia fracture with intact fibula (6.7%) and five cases 
of Gustilo and Anderson type I open fractures (33.3%). Associated injuries in-
cluded head trauma in 7 cases (46.7%), fracture of the acetabulum in 1 case (6.7%), 
open dislocation of the ankle in 1 case (6.7%), fracture of the thoracic limb in 2 
cases (13.3%) and fracture of the pelvic limb in 3 cases (20%). 

No immediate intra- or post-operative complications were detected. During the 
radio-clinical check-ups, we noted two mechanical complications: a torsion of the 
nail due to early weight-bearing, resulting in a slight varus angulation of the tibia, 
and an ascension of the nail at 6 months with a risk of shearing the patellar tendon, 
which we removed after radiographic check-ups. Both cases constituted the ad-
verse events of the study. 

The main epidemiological characteristics are summarised in Table 1. 
 

Table 1. Summary table of patients treated by centromedullary nailing without image intensifier. 

Age Sex Tissue status 
Gustilo 
Anderson 

AO Associated lesions Implant Complication Evaluation 

35 M Closed --- A1-3 --- Grosse/Kempf Ascent nail Good 
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Continued 

18 F Open Type I A2-2 TC Kuntscher --- Lost from sight 

20 F Closed --- B2-2 TC Kuntscher --- Good 

40 M Closed --- B3-3 TC, wound Leg D Kuntscher --- Lost from sight 

21 M Closed --- B1-2 TC Kuntscher --- Lost from sight 

55 M Closed --- A2-2 
MCT; LEFORT type III/Open 
type II D leg 

Grosse/Kempf --- Excellent 

36 F Open Type I B2-2 Wound thigh D Kuntscher --- Good 

25 M Closed --- B1-2 TC Kuntscher --- Lost from sight 

56 F Open Type I A1-2 --- Kuntscher --- Excellent 

30 M Closed --- A3-2 Open type IIIb leg D Kuntscher --- Excellent 

35 M Closed --- B2-1 Wound left leg Kuntscher Nail twist Lost from sight 

40 M Open Type I B1-2 
G olecranon, G forearm, G 
acetabulum 

Kuntscher --- Good 

38 M Closed --- A1-3 Left knee wound Kuntscher --- Excellent 

35 M Closed --- B2-2 

Open choppart dislocation 
G/Internal Lisfranc fracture-
luxation G/Pedal artery sec-
tion G 

Kuntscher --- Good 

55 M Open Type I C2-2 --- Kuntscher --- Good 

 
The entry point of the nail was judged to be good in 14 cases (93.3%) and the 

nail was driven in 13 cases (86.7%), with 2 cases (13.3%) in which the nail was 
short but had a stable focus. The overlying and underlying joints were free in all 
our patients, i.e., 100% (Table 2). 
 
Table 2. Positioning of the alignment nail and evaluation of homologous points. 

Parameters Evaluation Eff. Percentage 

Nail entry point Good: 14 93.3 

Driving the nail Good: 13 86.7 

Gap between fragments Absent: 0 0 

Joints (knee/ankle) Free: 15 100 

 
Partial weight-bearing was achieved after 45 days, and on average at 3 months. 

Consolidation was achieved in the first instance in all our patients (100%). We 
reviewed and assessed our patients according to the functional criteria and the 
Lysholm grading, and our results were considered excellent in 4 cases (40%) and 
good in 6 cases (60%) (Figure 2 and Figure 3). 
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Figure 2. Initial leg x-ray (F/P): (A) Radiographic incidence from the front, fracture with 
a short oblique line of the tibia and 3 fragments, with a transverse line of the fibula with 
translation of 2 leg bones to the middle 1/3; (B) Radiographic incidence in profile, trans-
verse fracture of the tibia and fibula with little displacement, 2 leg bones at the middle 1/3.  
 

A 22-year-old student victim of a road traffic accident (motorbike) with a di-
aphyseal fracture of the 2 leg bones “and a medio-diaphyseal fracture of the two 
(02) leg bones on X-ray”. 
 

 
Figure 3. Follow-up X-ray of the leg at 10 months postoperatively. (A) Radiographic inci-
dence from the front with a good consolidation of the fracture 2 leg bones on Kuntscher 
nail lateralized at the top and medialized at the bottom; (B) Radiographic incidence from 
the profile with a good consolidation of the fracture 2 leg bones on Kuntscher nail well 
centralized. 
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5. Discussion 

Rigorous interpretation of these results means that shortcomings and biases must 
be taken into account. This study presents limitations and difficulties, firstly be-
cause of its retrospective nature, but also because of the absence of an image in-
tensifier, a locked nailing ancillary and an orthopaedic table, making it difficult to 
perform centromedullary nailing. Despite these limitations, we have described the 
technique and results of centromedullary nailing of the tibia without an image 
intensifier. 

Closed-focus centromedullary nailing without an image intensifier is acknowl-
edged to be rare and delicate, but has been performed by certain authors such as 
Guifo et al. [10], who reported 34 mixed cases, including 20 cases of femur frac-
tures and 14 cases of tibia fractures treated by static locked centromedullary nail-
ing without an image intensifier. 

Comparing our results (mean age= 39.6 years) with the various series in the 
literature [3]-[5], we note that these are fractures of young adults, 35 years old for 
Guifo et al. [10]; 36 years old for Omar Margad et al. [12] and 38.58 years for Paul-
Henri Bauwens et al. [13]. 

With regard to gender in our series, we noted a male predominance of 73.33% 
with a sex ratio of 2.75. This result is similar to those of Guifo et al. [10].  

We noted a predominance of type B of the AO classification in 53.34%, in par-
ticular type B2 (26.67%). The results vary according to the data in the literature. 
Nevertheless, our data are much higher than those of Andrieu [14] 32.5%, Bonne-
vialle [15] 29% and Bellmore [16] 28.9%. Regarding the types of fracture in our 
series, we recorded a predominance of closed fractures, with 9 cases or 60.00%, 
followed by open type I fractures with 5 cases or 33.33%, and finally, one case of 
isolated tibial fracture or 6.67%. 

The Kuntscher nail was the most commonly used type of osteosynthesis im-
plant in our study, used in 13 cases (86.67%), followed by the non-locking Grosse 
et Kempf nail in 2 cases (13.33%). The osteosynthesis material implanted 
(Kuntscher or Grosse and Kempf nails in our study) had an average diameter of 
9.5 millimetres. In contrast, in the Bonnevialle series [15], the Grosse et Kempf 
nail was used exclusively, with an average diameter of 10.6 mm. 

We reviewed and assessed our patients after an average follow-up of 12 weeks 
according to the criteria of functional elements and the Lysholm grading. We ob-
tained 4 excellent results (40%) and 6 good results (60%). We believe that this may 
be due to the technical skills of the surgeons and the good behaviour of the pa-
tients. In fact, ascension and torsion of the material were found. Early weight-
bearing after osteosynthesis surgery of the lower limb is controversial. According 
to Houben et al. [17], delayed re-weighting of nailed tibial fractures is associated 
with poor results. Furthermore, immediate weight-bearing after placement of a 
statically locked intramedullary nail in simple tibial shaft fractures does not alter 
the time to healing [18].  

Conversely, Bhandari et al. [19] show that early weight-bearing after tibial 
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nailing confers an increased risk of adverse events. 

6. Conclusions 

Centromedullary nailing is a reliable, reproducible, but demanding technique that 
provides effective stabilisation of the fracture site, facilitates early resection with 
protected weight-bearing and is less restrictive for the patient. 

It is a philosophy that adopts the principle of closed focus, as opposed to con-
ventional open-focus plate osteosynthesis. It requires rigour, technical skill and 
constant attention. Anticipating problems starts with a quality installation, and at 
this price and after particular concentration on each stage, nailing will keep all its 
promises. 
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