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Management of a Case of Adult Mid-Shaft Femur Fracture in
Osteogenesis Imperfecta by Long Proximal Femoral Nail: A Case report

M B Lingayat', Shangreicham Hongvah', Arvind Kumar', Saurabh Damkondwar’, Faiz Ahmad
Usmani'

Learning Point of the Article:
PEN offers good load-sharing fixation with less stress risers and spans the entire femur, correcting deformities and
preventing future fractures.

Introduction: Osteogenesis imperfecta (OI) is a rare inherited connective tissue disorder caused by defective type I collagen, which
predisposes patients to recurrent fractures, skeletal deformities, and long-term disability. Intramedullary nailing is widely regarded as the gold
standard for surgical stabilization of long bone fractures in OI due to its load-sharing capacity, deformity correction, and ability to prevent future
fractures.

Case Report: We describe the case of a 34-year-old female with type IA OI who presented with a spontaneous mid-shaft femur fracture while
weight-bearing. She had a history of multiple previous fractures, including bilateral forearm fractures and an atypical femoral fracture, all
managed conservatively.

Intervention: The patient underwent closed reduction and internal fixation with a proximal femoral nail (PFN). Under fluoroscopic guidance,
along intramedullary nail was inserted, and proximal and distal locking screws were applied to ensure stability. The procedure was performed
with minimal soft-tissue disruption.

Outcome: Radiographic follow-up demonstrated progressive fracture consolidation at 8 weeks, allowing transition to full weight-bearing by 5
months. The patientregained near pre-injury functional status without complications such as implant migration, delayed union, orinfection.
Conclusion: This case highlights the effectiveness of PEN in managing femoral fractures in OI patients. PEN provides stable fixation, facilitates
early mobilization, and reduces refracture risk. With careful implant selection, surgical planning, and vigilant post-operative monitoring,
intramedullary nailing significantly improves functional outcomes and quality oflife in OI patients.
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Introduction chronic disability in affected individuals. Management of OI
Osteogenesis imperfecta (OI) is a rare, inherited connective requires a multidisciplinary approach that includes medical
tissue disorder marked by insufficient or defective type I Management, physical rehabilitation, and surgical intervention
collagen, leading to recurrent fractures, bone deformities, and for fracture stabilization and deformity correction. Among
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Case Report

A 34-year-old female with known type IA OI was
admitted to our emergency department for a
spontaneous left midshaft femur fracture on weight-
bearing. She had a history of an atypical left femur
fracture 1 month back, for which she was managed
conservatively on oral medications. She also reported
that she had a right femur fracture at 18 months of age
while massaging, then had B/L upper limb forearm
fractures while playing at around 8-10 years, all managed
conservatively. The patient is of short stature with 1.30 m
(Fig.1and?2).

Figure 1: X-rays of right atypical right femur fracture, which was managed

conservatively.

various surgical strategies, intramedullary nailing has become
the gold standard for the management of long-bone fractures
and deformitiesin OI[1,2]. Intramedullary nailing significantly
reduces the risk of refractures, facilitates early mobilization, and
promotes functional independence [3]. Success depends on
careful implant selection, individualized surgical technique, and
vigilant post-operative monitoring for complications such as
infection, implant migration, or delayed union [4]. Proximal
femoral nailing offers: Load-sharing fixation, essential in
osteoporotic bone to avoid stress risers and implant failure [S].
The ability to span the entire femur, correcting existing
deformity and preventing future fractures, and a minimally
invasive technique, with reduced periosteal disruption and
preservation of soft-tissue attachments.

On presentation, the patient was conscious, oriented, and

hemodynamically stable, with complaints of pain and
swelling in her left femur. The diagnostic workup revealed a
midshaft left femur fracture with bowing deformity. Bony
deformities are presentin almost everylongbone.

Patient pre-anesthetic evaluation workup was done and posted
for surgery. The patient was placed supine on a fracture table,
after standard painting and draping, and slight traction was
applied. Moreover, closed reduction of the fracture was
attempted and achieved under C-arm guidance. A small lateral
incision was made proximal to the greater trochanter. An entry
point was made at the tip of the greater trochanter under image
guidance, and a guidewire was passed through the proximal
femur into the shaft. Reaming was done over the guidewire
sequentially. A long proximal femoral nail (PFN) (length: 28
cm, diameter: 9 mm) was inserted over the guidewire. Fracture
alignment was confirmed under C-arm. 8
mm and 6 mm proximal locking screws
were inserted through the jig. Distal
locking was done using the freehand
technique under C-Arm. Final fluoroscopy
confirmed satisfactory fracture reduction,
implant position, and screw placement.
The wound was irrigated with saline, and
hemostasis was ensured. Wound closure
was done in layers. A sterile dressing was
applied. The post-operative patient was
allowed toe-touch with a Zimmer walking
frame. Clinical and radiographic follow-up
showed no displacement and
consolidation after 8 weeks, and hence, full
weight-bearing was started as tolerated.
The patient was followed up after §
months, and her physical status was almost
comparable to the pre-operative level
withoutany complications (Fig. 3,4, 5,6).

Figure 2: Pre-operative X-rays and clinical photos of the upper limb and lower limbs.

Journal of Orthopaedic Case Reports | Volume 15 | Issue 12 | December 2025 | Page 163-167



Lingayat MB, etal

www.jocr.co.in

Wi man
mA:
m_ 12

S0 |
] m‘:-f

Figure 3: Inmediate post-operative X-rays.

Discussion

The management of fractures in patients with OI remains a
major orthopedic challenge due to the inherent bone fragility,
deformities, and altered biomechanics associated with
defective type I collagen [7, 8, 9]. Intramedullary nailing has
been widely accepted as the gold standard for long-bone
stabilization in OI, as it provides stable load-sharing fixation,
spans the entire bone to minimize stress risers, and allows
correction of pre-existing deformities [4]. These advantages
make it superior to plate fixation, which is associated with a
higher incidence of refractures at the ends of the plate, and to
conservative management, which may predispose patients to
prolonged immobilization, malunion, and further fragility-
related injuries. In the present case, a long PFN was selected
because of its biomechanical superiority in achieving axial,

Figure S: Partial weight-bearing X-ray after 3 months.

Figure 4: Partial-weightbearing X-rays after 2 weeks.

rotational, and bending stability in osteoporotic bone while
maintaining minimal soft-tissue disruption [6,5].

The successful outcome in our patient reinforces evidence from
previous literature supporting intramedullary fixation in OI
[10]. PFN, compared to other adult fixation methods, offers
stronger load sharing than elastic nails, which have limited
rotational control and poor fatigue strength in adults with OI. In
addition, while telescopic nails are considered ideal for
pediatric OI cases, their use in adults is limited due to narrow
medullary canals, increased implant failure, and difficulty in
achieving proper anchorage. Therefore, PEN remains a reliable
option for adult patients, particularly when deformity
correctionand whole-bone supportare desired [11,12].

This case demonstrates that with meticulous pre-operative
planning, careful implant selection, and intraoperative
precision, stable fixation can be achieved even in
severely osteoporotic and deformed bones.
Closed reduction under fluoroscopic guidance
and the minimally invasive nature of PFEN
insertion preserved periosteal blood supply and
facilitated early healing. Progressive radiographic
consolidation by 8 weeks and the ability to return
to full weight-bearing by S months underscore the
implant’s functional effectiveness in promoting
early mobilization — an essential factor in
minimizing refracture risk, preventing disuse
osteopenia, and restoring pre-injury activity levels
[3,13].

However, several limitations must be
acknowledged. As a single-case report, the
findings cannot be generalized to all patients with
OI due to the heterogeneous nature of the disease,
varying degrees of bone fragility, deformities, and
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Figure 6: Full weight bearing after S months.

previous fracture histories. The absence of a comparison or
control group limits the ability to draw conclusions regarding
the superiority of PFN over alternative methods. Although
functional recovery was satisfactory, standardized outcome
scoring systems such as the lower extremity functional scale,
short form survey-36, or radiological union scores were not
used, limiting objective assessment. The lack of advanced
biomechanical or radiological evaluation (computed
tomography scan and bone mineral density analysis) and the
absence of genetic testing (COL1A1/COL1A2 mutation
confirmation) also reflect resource limitations rather than
methodological oversight. In addition, the relatively short
follow-up period of S months restricts the assessment of long-
term implant survival, deformity recurrence, refracture rates, or
late complications such as screw migration or nail fatigue
failure. Reporting bias may also be present, as rare successful
outcomes may not reflect the full spectrum of challenges
associated with surgeryin Ol patients.

Despite these limitations, this case adds to the growing body of
evidence supporting intramedullary nailing, particularly PFN,
as an effective option for adult OI patients with femoral
fractures. By providing stable fixation, facilitating early

mobilization, and spanning the
entire femur to reduce future
fracture risk, PFN represents a
valuable tool in the surgical
management of Ol [14].
Continued reporting of similar
cases, ideally with long-term
functional scores and
genetic/molecular correlation,
will help strengthen clinical
understanding and guide
optimal implant selection in
this rare but complex condition.

Conclusion

Intramedullary nailing is highly

effective for managing fractures

and deformities in OI,
providing stable fixation, promoting early mobilization, and
reducing recurrence risk. Careful surgical planning and post-
operative monitoring are essential to minimize complications.
This approach significantly improves functional outcomes and
quality of life for OI patients, emphasizing the importance of
tailored, multidisciplinary management to address the complex
orthopedic challenges associated with the disorder.

Clinical Message

Intramedullary fixation with a proximal femoral nail provides stable,
load-sharing support in adults with osteogenesis imperfecta,
enabling early mobilization even in the presence of severe
osteopenia and deformity, thereby decreasing morbidity and further
complications . Careful implant selection and minimally invasive
techniques are essential to achieving reliable outcomes in this
complex patient group.
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