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Abstract | Original Research Article

Introduction: Segmental fractures remain complex and particular injury. They result from high-energy trauma and are
associated with a high rate of pseudoarthrosis. The aim of this work is to explain the difficulties of treating segmental
femoral shaft fractures and to analyse the results of surgical treatment by intramedullary nailing (IMN). Patients and
Methods: We studied a retrospective series of 20 cases of segmental femoral fractures over a seven-year period (2013-
2019), treated with IMN and reviewed with an average of 30 months follow-up. Results: 20 patients presenting a
segmental femoral fracture type 32-C2 according to AO. The average age of our patients was 33 years. 16 cases were
victims of traffic accidents, we deplored in postoperative period one case of sural thrombophlebitis with good
evolution. We had 80% union, in an average period of 30 weeks. Consolidation was more prolonged at the proximal
focus than at the distal focus. We had four cases of aseptic pseudoarthrosis in the femur, successfully resumed by
nailing and spongy grafting. Functionally, 15% of the cases presented a knee limitation and one of cases had rupture of
ACL. Discussion: IMN proves to be the best means among the therapeutic arsenal in the surgical treatment of this
particular entity but requires preoperative planning and technical requirements. Conclusion: This type of fracture must
be considered as an entity apart from all diaphyseal fractures, both by the complexity of the fracture and the prolonged
consolidation time. IMN, despite the difficulty of realization, remains a suitable therapeutic option.
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locked intramedullary nailing in our department
INTRODUCTION between January 2013 and December 2019. During the
study period, we processed a total of 366 femoral
fracture cases, with an overall rate of 4% for segmental
femoral fractures. All fractures were classified
according to the AO Orthopaedic and Trauma
Association [3] and the Gustilo and Anderson
classification for open fractures [4]. Segmental fractures
of the femur were classified as type 32-C2.
Interrogation and clinical examination looked for age,
presence of diabetes, smoking, and mechanism,
presence of vascular-nervous complications and
associated trauma, and time to initial surgery. The
average age of the patients was 33 years (17-42 years),
the etiologies were dominated by traffic accidents with
16 cases (80%), 45% of the cases were chronic
smokers. We didn’t have an open fracture. 17 patients
were operated on locoregional anesthesia and three
patients under general anaesthesia and all installed on
orthopedic table. Fluoroscopic image was systematic. In
principle, a minimally invasive approach to the

intermediate fragment was performed allowing the
PATIENTS AND METHODS intermediate fragment to be fixed with a forceps (figure

The authors retrospectively reviewed 20 2). All the mountings were static.
patients with segmental femoral fractures treated with

Segmental shaft fractures are defined as the
occurrence of a two-level continuity solution isolating a
complete cylindrical cortical segment, giving rise to two
seating fracture lines of different type, displacement and
evolution [1]. This type of fracture requires more
specific ~ therapeutic  management and  their
osteosynthesis is difficult. These fractures are
characterised by a high rate of delayed consolidation or
pseudoarthrosis compared to monofocal fractures.
These fractures are often the result of high-energy
trauma and are usually accompanied by surrounding
soft tissue injuries and distant injuries [2]. However,
there is no consensus on the best operating technique
and to cope with this uncertainty, intramedullary nailing
remains a practical option provided that it meets a set of
specifications. The aim of this work is to explain the
difficulties in the management of segmental femoral
shaft fractures and to analyze the results of surgical
treatment by intramedullary nailing.
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Fig-1: Segmental femoral fracture treated by IMN,
fracture union after 30 weeks

Figure 2 : 4,B) segmental femoral
fracture type 32-C2

() Intermediate fragment fixed with a
forceps by small incision

D,E) Postoperative control.

RESULTS

After an average decline of 30 months with an
interval of (12-58 months). One case of sural
thrombophlebitis with good evolution under medical
treatment. We deplore the case of unraveling of the
material at the level of the distal femoral focus by an
insufficient length of the nail. The average
consolidation period was 30 weeks. The consolidation
period was 29 weeks and 26 weeks for the proximal and
distal sites respectively. We found that consolidation
was slightly longer in the proximal than in the distal
focus but not significantly longer for the same bone
segment. Four patients had aseptic pseudoarthrosis of
the tibia. AIll patients with pseudarthrosis were
reoperated by extracting nailing, reaming and nailing
with bone graft in addition. We had no septic
pseudoarthrosis or early infection. In terms of
functional results, we had 15% of the cases presented a
stiff knee with limitation of the flexion of which a
patient had a anterior laxity with present Lachman. The
MRI objectified a rupture of the ACL and hu benefited
from a ligamentoplasty DIDT after union fracture with
good clinical outcome.

DISCUSSION
Segmental fractures remain rare. Their
occurrence is secondary to a high-energy trauma that

may be associated with other local or distant injuries.
There are few articles on the treatment of segmental
fractures and the optimal method of fixation remains
uncertain [5]. Some authors such as Boutin [6] and
Decoulx [7] have considered these types of fractures to
be a particular entity. Their management, after the
elimination of a vital emergency, still remains a
challenge for the orthopaedic surgeon. The analysis of
the seat and the type of line of the fracture is essential.
The surgical technique must meet precise
specifications. It must allow a light but solid assembly,
avoiding any loss of peripherality, reducing the risk of
infection and allowing early rehabilitation. The elastic
stable intramedullary nailing allows ensuring a closed
focus, at the price of a difficult technique requiring an
additional immobilization exposing to joint stiffness.
Osteosynthesis by screwed plate exposes both foci with
extensive periosteal dislocation. Mounting by plate
bridging the intermediate focus requires a wide
approach. Osteosynthesis by screwed plate does not
allow for early support and exposes by its approach to
the focus, to the evacuation of the haematoma and the
loss of periosteum and to the risks of infection and
pseudoarthrosis. Intramedullary nailing offers the
advantages of a closed focus and the preservation of the
peri-fracture  haematoma, combined with static
mounting, to meet the therapeutic requirements for this
type of fracture. Despite the fact that reaming is a
significant risk factor and causes rotation of the
intermediate fragment, which leads to periosteal loss of
blood flow and a reduction in vascular supply [8], it is
therefore important to hold the fragment either with
making a mini incision opposite the intermediate
segment and fixing with a forceps during reaming.
External fixation remains appropriate in the context of
orthopaedic "damage control™ or in severe or open
trauma. Some authors recently like L.HUI et al. [9]
recommend adding a mono-cortical plate by
transforming the complex fracture into a simple
fracture, and by neutralizing not only the shear forces
but offering stability in rotation, they had encouraging
results with a high union rate with an average of 18.9
weeks. The rate of pseudoarthrosis varies between 3
and 22% [10, 11]. In our series we had four cases of
aseptic pseudoarthrosis (20%). It is mainly the proximal
focus which is the site of delayed consolidation or the
appearance of pseudarthrosis. Unlike tibial fracture
which are characterized by vascular precariousness
(distal site, absence of clear muscle insertion), the delay
in union of segmental femoral fracture is mainly a
technical problem.

These fractures were always characterised by a
prolonged consolidation time ranging from 15 to 43
weeks [12, 13-16]. These data are based on
comparisons with historical data from the literature
[12]. The mean healing time in our series was 30 weeks.
The association with soft tissue injury and initial
reduction also remain factors in delayed healing, but not
specific to this type of fracture, as do other factors
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related to the patient such as smoking, diabetes or other
co-morbidities.

CONCLUSION

Treatment by intramedullary nailing seems to
be the treatment of choice for segmental fractures of the
femur and provides good results, these fractures are
peculiar and pose a challenge to orthopaedic surgeons,
they require even more studies on surgical technique in
order to establish a consensus for optimal management,
and shorten the consolidation time and lower the rate of
pseudoarthrosis which puts at stake the functional
prognosis.
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