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Innovative Management of Double Segmental Femur Fracture without
Fracture Table: A Case Report

Ambrish Kumar Singh1 , Abhinav Tiwari', Nischay Kaushik', Salman Durrani', Navneet Goel
Jashandeep Singh'

Learning Point of the Article:
This case shows an innovative method of double-segmental femur fracture, which is quite rare, and its fixation without the use of a fracture
table, with some innovations, helps to raise awareness regarding alternative method where there are limitations.

Introduction: Femoral fractures are undoubtedly common injuries, typically resulting from high-energy trauma in younger individuals or from
bone fragility in older adults. However, fractures involving two or more regions of the femur are quite rare. These are usually caused by high-
energy trauma and are classified as segmental femoral fractures (SFFs), which are described by us.

Case Report: A 35-year-old man with multiple-level femoral fractures at the subtrochanteric, diaphyseal, and supracondylar femoral regions — a
condition known as double-SFFs — presented to our emergency department due motor vehicle collision. Intramedullary nailing was done
without the use ofa fracture table for fixation, and because there was a completely separated femoral fragment between the fracture lines, fracture
reduction was difficult during reaming due rotation of the middle fragment.

Conclusion: Double-segmental femur fractures are regarded as exceedingly uncommon injuries. Our results highlight that intramedullary
nailingwithouta fracture table can yield excellent functional outcomes, with patients expected to achieve full weight-bearing by four monthsand
afullrange of motion thereafter.
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Introduction individuality of each case, and the relatively high complication

With an annual incidence of 10-21 fractures per 100,000 rates, managing SFFs is considered particularly critical [3].

patientsand a 1-year death rate 0of21%, femoral shaft fractures are Intramedullary nailing (IMN), plate and screw fixation, external

fixation, or a combination of these are all potential therapeutic

quite a prevalent injury type [1]. They are brought on by low-
choices [4].

energy mechanisms in older osteoporosis patients or high-

energy trauma in young people [1]. Segmental femoral fractures
(SFFs) are femur fractures that occur at two or more sites and are
typically brought on by high-energy trauma, such as car crashes,
falls fromaheight, and crush injuries [2].

Because of the many therapeutic options available, the

We describe a rare instance of a double SFF, a femur fracture that
occurred at three separate sites and was treated at our facility. The
purpose of this article is to highlight the difficulties our team
facedinhandling and treating this intricate situation.

The patient was informed that data concerning the case would be
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Figure 1: This image shows a pre-operative image of a double-segmental
femurfracture, both in anteroposterior and Lateral views.

submitted for publication, and he provided consent.

Case Report
Pre-operative course

After being transferred from a rural community hospital
following a traffic accident, a 35-year-old male patient arrived at
our emergency department. There was no past medical history.
Acute right limb pain and widespread thigh edema were
discovered during the initial clinical evaluation; there were no
skin lacerations, and there was clear deformity. There was no
evidence of neurovascular dysfunction.

Multiple femoral fractures at the subtrochanteric, diaphyseal,
and supracondylar regions were visible on plain radiographs of
the pelvis and right femur as shown in (Fig. 1). The proximal
bone section was anterolaterally displaced due to an oblique
subtrochanteric fracture. In addition, a transverse fracture with
anteromedial displacement of a comminuted fragment was
observed in the diaphyseal area. Finally, a transverse fracture in
the supracondylar area with a flexed distal fragment. Vital signs
were stable; hemoglobin (Hb) was 10.2 g/dL (normal
13.5-17.5), and the hematocrit (HCT) was 30.2% (normal
40-54%) at admission. Due to the patient’s HCT falling to
27.3% (Hb = 9.3 g/dL), a single packed red blood cell (RBC)
transfusion was performed on the 2nd day of hospitalization.
After written and informed consent and after clearance from
anesthesia patient was planned for surgery.

Intraoperative course

We determined that IMN was the best course of action after

Figure 2: This image shows the innovative method in which the footsteps
and mattress are used while keeping the normal limb in the lithotomy
position, which helps us in a proper lateral view and without the use of a
traction table.

carefully weighing our treatment alternatives. The tibia skeletal
traction was removed before the procedure, and the patient was
placed under spinal anesthesia while lying supine on a standard
radiolucent table. The innovative technique used was putting
the patient in a supine position over the wooden footsteps and
mattress, and keeping the normallimb in lithotomy position, we
could get proper anteroposterior (AP) and lateral images
without using the fracture table, it not only saves time which is
generally used while connecting traction instruments it also
helps which there are limitations or where fracture table is not
available as shown in (Fig. 2). For osteosynthesis, a trochanteric
antegrade nail was utilized. The required rotation and traction
were manually applied intraoperatively. To insert a standardized
awlinto the greater trochanter’s tip, a typical lateral incision was
created above the greater trochanter’s level following normal
aseptic skin preparation and with the constant assistance of an
image intensifier. The intramedullary guidewire was advanced
to thelevel of the lesser trochanter. Incision was extended till the
second fractured fragment, and TFL was cut to expose the
fracture site. Multiple Hohmann retractors were used to align
the firstand second fractured fragments, which was difficult due
to muscle pull at the proximal fragment and the displaced
second fragment. The guide wire was passed through it till the
second fractured fragment. The guide wire with a bent tip was
then manipulated using a T-handle to pass through the third
fractured fragment. The fourth and final fractured fragment was
reduced using a bolster under the thigh, and a guide wire was
passed till the superior border of the patella was centered in the
coronal and sagittal planes under image intensifier guidance.
Meticulous serial reaming of the femoral canal was then
initiated using canulated manual reamers while maintaining
reduction and rotation of fractured fragments under image
intensifier guidance. After vigilant reaming, the nail was
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Figure 3: (a-d) This image shows the immediate post-operative image of a
double-segmental femur fracture, both in anteroposterior and Lateral views.

inserted into the femoral canal, followed by the timely insertion
of central and peripheral screws. The patient received an
additional unit of packed RBCs during surgery.

Post-operative course

Since Hb was 8.1 g/dL and HCT was 24.5%, the patient
received an additional unit of packed RBCs on the 1st post-
operative day and X-ray was done as shown in (Fig. 3). On the
2nd post-operative day, in-bed turning, active quadriceps,
hamstrings, and ankle pump was initiated, and on the Sth post-
operative day, he was allowed to touch down while bearing
weight. Using a walker, partial weight-bearing was started on
the 10th post-operative day. After being admitted to the hospital
for 11 days, the patient was released. During his hospital stay, no
otherissues were observed. He was told to attend physiotherapy
sessions after being released from the hospital, and several
routine follow-up appointments were planned. Bone union was
assessed using both radiological and clinical parameters
throughout the follow-up period, after 3 months (Fig. 4) shows
good callus formation. The knee range of motion after 90 days
was adequate (full knee extension and up to 115° of flexion),
and callus formation was noted at the 3-month follow-up visit.
Ultimately, 120 days after surgery, he was able to bear his entire
weight without help. The patient cautiously resumed his pre-
fracture activities after radiological evaluations at the 6- and 9-
month follow-up visits showed satisfactory fracture healing.
During the 12-month follow-up period, the patient was
completely content with the functionality of his limbs and was
able to go about his everyday activities without experiencing

-

Figure 4: This image shows the post-operative image of a double-segmental

femur fracture in 3 months, both in anteroposterior (a and ¢) and Lateral
views (band d), showing formation of callus.

any problems (Fig. Sand 6).

Discussion

SFFs with three distinct fracture sites are extremely rare high-
energy trauma injuries. Because they completely divide the
bone segments, they are different from trifocal fractures [S].
Our report’s complete separation of bone cortex and
malalignment makes this case even more rigorous, even though
there aren’t many recorded cases of trifocal femoral fractures
[6,7]. Asfaras we are aware, there have only been five instances
of “double segmental” femur fractures documented in the body
ofthe presentliterature [ 5,8,9].

Even though published research indicates that treating SFFs
with different implants produces positive results, it only
discusses situations in which femoral neck and shaft fractures
coexist [10]. According to a recent study by Kook et al,, [11]
SFFs had a significantly higher non-union rate than non-SFFs,
with residual fracture gaps and insufficient intramedullary nail
canal filling being the main causes of non-union rates. In
addition, a small-scale study by Liu et al., [2] indicated that
combining plate fixation and IMN seems to be a successful
strategy for the surgical treatment of SFFs with reduced
operating time and high union rates. However, since there are so
few solid results in the literature currently in publication, it is
impossible to obtain reliable results in terms of the surgical
treatment of double SFFs.

Galanis et al, [12] in his study double double-segmental
fracture showed fracture fixation using fracture table but, in our
study, we showed fixation without use of fracture table with
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Figure S: (a-d) This image shows the 1-year post-operative image of a
double-segmental femur fracture, both in anteroposterior and Lateral views,
with good callus formation and union in the middle and distal part.

goodresults due to somelimitations.

Finally, given the complexity of these fractures and the wide
range of available treatments, it is critical to emphasize that
when treating double SFFs, doctors must always give patients all
relevant information about the possible risks, advantages, and
particular benefits of each procedure in comparison to the
others. In this regard, doctors have a professional obligation to
accurately explain the risks, advantages, and potential
alternatives to a particular surgery while performing an
informed consent process. In ourinstance, the patientreceived a
thorough explanation of our team’s reasoning for the chosen
course of therapy both before the procedure and throughout
theinformed consent procedure.

Conclusion

This case highlights the considerable exigency of treating

r__.

Figure 6: This image shows the 1-year post-operative clinical image with
good range of motion, and the patient is able to bear full weight without any

difficulty.

double SFFs, which are underreported in the existing literature.
Since each case is unique, without a fracture table, orthopedic
surgeons should carefully weigh all potential fixation options
while considering the specific characteristics of these injuries.
As long as the double-segmental fracture is closed and the
possible soft tissue injury is controllable, the primary course of
action in these patients should be to operate on the femur’s
pertinent IMN. In addition, it is crucial to emphasize that
trauma surgeons should hone and improve their mini-open
surgical procedures because doing an appropriate IMN for the
treatment ofa double SFF may call for the use of these abilities.

Clinical Message

This case highlights the particularly challenging nature of managing
double-SFFs, which remain underreported in the present literature.
Orthopedic surgeons must carefully evaluate all fixation options,
considering the unique characteristics of each injury. IMN should be
the preferred approach when the fracture is closed and soft tissue
damage is controllable. In addition, it is crucial for trauma surgeons
to refine their mini-open surgical techniques, as performing an
appropriate IMN for double SFFs may necessitate the use of these
skills.

Declaration of patient consent: The authors certify that they have obtained all appropriate patient consent forms. In the form,
the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient
understands that his/ her names and initials will not be published and due efforts will be made to conceal their identity, but
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