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The Importance of Closed Reduction and Internal Fixation done with
Intramedullary Implants in Pathological Fractures — A Case Series

Kapil Bansal', Anshul Dahuja', Igbalpreet Singh', Krishmveer Singh', Manmohan Singh’,

Rahul Garg'
Learning Point of the Article:

Intramedullary nailing is an effective and biomechanically sound treatment for pathological long bone fractures, offering pain relief, early
mobilization, and improved quality of life through individualized surgical planning.

Introduction: Pathological fractures resulting from metastatic bone involvement, multiple myeloma (MM), and atypical femoral fractures
present complex therapeutic challenges. Intramedullary (IM) nailing offers a biomechanically stable solution that facilitates early mobilization
and enhances functional outcomes. This case series aims to evaluate the clinical and radiological results of IM fixation in pathological fractures,
emphasizing pain reliefand early functional outcomes.

Case Series: Wereportaseries of five patients with pathological fractures oflong bones who underwent IM nailing, including cases of carcinoma
breast, MM, hepatocellular carcinoma, and large B-cell lymphoma involvement. The cohort encompassed the geriatric age group and fracture
locations, predominantly involving the femur and humerus. Surgical management utilized long IM nails and locked humeral nails. Results
demonstrated significant pain reduction, early weight-bearing capability, and satisfactory union rates, with alowincidence of complications.
Conclusion: IM nailing represents an effective and dependable approach for stabilizing pathological long bone fractures, promoting rapid
symptomatic improvement and functional recovery. This series substantiates the role of fixation as a cornerstone in the surgical management of
pathological fractures, providing valuable insights into fixation techniques and patient outcomes.

Keywords: Pathological fractures, intramedullarynailing, metastatic bone disease, atypical femoral fractures.

Introduction diagnosis and treatment of metastatic disease, leading to

Pathologic fracture of the long bones is a common complication
of bone metastases [ 1]. They are Substantially impacting quality
of life and functional capacity. These fractures occur when
normal physiological loads exceed the mechanical strength of
bone weakened by underlying disease processes, most
commonly metastatic deposits from primary malignancies,
including breast, prostate, lung, kidney, and thyroid cancers. The
incidence of pathological fractures is rising due to improved

prolonged patient survival and increased skeletal involvement.
As patients with cancer live longer, the incidence of metastatic
bone disease (MBD) is also increasing; however, accurate figures
are not readily available for how many of these patients will
develop skeletal metastases [2]. The surgical management of
pathological fractures presents unique challenges distinct from
traumatic fracture care. These fractures occur in the context of a
progressive systemic disease and are characterized by impaired
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Figure 1: Anteroposterior (AP) and lateral radiographs of the pelvis and left femur demonstrating a subtrochanteric lytic lesion confined within the cortex of

the left femur (70-year-old male with large B-cell lymphoma). The subtrochanteric location and Iytic appearance are characteristic of pathological fracture

secondary tolymphoma.

healing potential due to the abnormal bone environment
created by tumor infiltration. It is reported that 23% of
pathological fractures occur in the femoral subtrochanteric
region [3]. The primary goals of surgical intervention are pain
relief, restoration of function, prevention of further fracture
progression, and maintenance of skeletal stability for the

=T

remainder of the patient’s
life. Given the palliative
nature of treatment in most
cases, surgical strategies must
balance durability of fixation
with operative morbidity
while considering patient life
expectancy.

Intramedullary (IM) fixation
has emerged as the preferred
surgical technique for
pathological fractures of long
bones, offering several
biomechanical and clinical
advantages over alternative
fixation methods. IM nails
offer several advantages: they
protect a long segment of
bone, the necessary

dissection is relatively small,
blood supply to the

periosteum is preserved, and

by locking with proximal and distal interlocking screws [4]. In
addition, IM nails function as load-sharing devices that allow
immediate weight-bearing and early mobilization, critical
factors in maintaining quality oflife for patients with limited life
expectancy. The technique permits treatment through
relatively small incisions with reduced operative time and blood

Figure 2: Postoperative anteroposterior (AP) and lateral radiographs of the left femur following intramedullary nailing
with long femoral nail and proximal interlocking screws. The radiographs demonstrate acceptable fracture reduction and
proper implant positioning. The locked intramedullary nail provides rigid fixation spanning the pathological lesion,

r igid fixation can be achieved allowing early weight-bearing and mobilization.
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Figure 3: Anteroposterior (AP) and lateral radiographs of the left hip and
femur demonstrating left subtrochanteric Iytic lesion confined within the
cortex (60-year-old male with hepatocellular carcinoma metastasis). The lytic
appearance and location are consistent with metastatic bone disease from
primary hepatocellular carcinoma.

loss compared to extensive plate fixation or prosthetic
reconstruction.

The biomechanical superiority of IM implants in pathological
bone has been well-established, with studies demonstrating

Figure 4: Postoperative anteroposterior (AP) and lateral radiographs of the left femur following
intramedullary fixation with PENA2 (Proximal Femoral Nail Antirotation 2). The radiographs show
acceptable fracture reduction with proper implant positioning and interlocking. The PENA2 provides

biomechanicalstability across the pathological lesionssite.

superior load distribution along the mechanical axis of bone
and reduced stress concentration compared to extramedullary
fixation. The goal of surgery is to obtain a rigid mechanical
construct, which allows for early mobility and weight bearing
[S]. Despite the established benefits of IM fixation, the optimal
techniques, indications, and outcomes in various clinical
scenarios require continued investigation. The heterogeneous
nature of pathological fractures, varying tumor biology,
different anatomical locations, and diverse patient populations
necessitates comprehensive analysis of treatment outcomes to
guide clinical decision-making and optimize patient care.

Casel

A 70-year-old male with left subtrochanteric fracture of the
femur.

Presentation

A70-year-old male presented with an inability to bear weight for
2 days. He reported a 30-day history of progressive pain and
swelling around the left hip. Two days prior, he sustained a
trivial fall in the bathroom, resulting in sudden exacerbation of
hip pain. His medical history was significant for diffuse large B-
celllymphoma.

On examination, the left lower limb was externally rotated and
shortened. There was marked tenderness over the left hip and
thigh, without open wounds or neurovascular deficits.

Investigations

Plain radiographs of the pelvis and femur
(anteroposterior and lateral views)
demonstrated a subtrochanteric, lytic lesion
confined within the cortex of the left femur
(Fig. 1). The contralateral femur appeared
normal. Magnetic resonance imaging
confirmed a pathological subtrochanteric
fracture secondary to lymphoma (Fig.2).

Intervention

As the patient was elderly, needed early
mobilization, and had a displaced
pathological subtrochanteric fracture, we
planned for surgical management with IM
nailing. The patient was operated under
spinal anaesthesia, using traction table in the
supine position. Incision of around 5§ cm was
taken from the greater trochanter extending
proximally. The entry point was made over
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At present l-year follow-up, the patient is
comfortable with no pain and difficulty in walking
and having good hip and knee range of motion.
We are still following up the patient regularly to

el checkforimplant failure and refracture.
.
£ Case2
L]
A 60-year-old male with a left subtrochanteric
i fracture of femur.
Presentation
A A 60-year-old male patient came with a complaint

of pain in the left hip and inability to walk. The
patient was previously diagnosed with
hepatocellular carcinoma. On examination,
tenderness was present at the left hip and thigh
region, the left lower limb was externally rotated,
shortened, with no wound and distal
neurovascular deficit.

Figure 5: Plain radiograph of the left arm showing Iytic lesion of the proximal shaft of humerus Investigations

(89-year-old male with multiple myeloma). Skeletal survey revealed multiple lytic lesions over ) ) ) )
the skull characteristic of multiple myeloma involvement. The proximal humeral shaftlocation is Plain radiographs of the left hip with femur
the second most common site forlong bone metastasesand pathological fractures. anteroposterior and lateral views revealed a left

subtrochanteric lytic lesion confined within the

the tip of the greater trochanter after dissecting the soft tissues.
cortex (Fig.4).

The guide was passed in the center of the medullary canal till the
distal femur, gradual progressive reaming was done using
flexible reamers. Interlocking femoral nail was inserted with  Intervention
proximal and distal locking. The
intraoperative sample was taken from the
medullary cavity and was sent for
histopathological examination. The wound
was closedinlayers.

The post-operative X-ray (Fig. 3) showed
acceptable fracture reduction, and the
patient was mobilized off the bed from the
2nd post-operative day with partial weight-
bearing. Postoperatively patient was given S
mg Zoledronicacid intravenously along with
antibiotics and analgesics.

Histopathological examination confirmed
the diagnosis of diffuse B-celllymphoma.

Outcome

Full weight-bearing was started at 6 weeks. Figure 6: Postoperative radiograph of the left humerus following closed reduction and internal fixation
Patient was able to weight bear initially with using intramedullary humerus nailing. The intramedullary nail provides stable fixation through the

crutches, latter he started walking lyticlesion, allowing early mobilization and rehabilitation despite the patient's advanced age (89 years)
and systemic disease burden.

independently by 6 months with no pain.
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Figure 7: Plain radiograph of the right arm showing pathological fracture of
the right shaft of humerus (S5-year-old male with multiple myeloma for 3
years). The lytic lesion at the humeral shaft demonstrates tumor involvement
characteristic of multiple myeloma-related pathological fracture.

We planned surgical management with Proximal Femoral Nail
Antirotation Asia Il (PFNA2). The intraoperative sample was
taken from the medullary cavity and was sent for
histopathological examination.

The post-operative X-ray (Fig. 2) showed acceptable fracture
reduction, and the patient was mobilized off the bed from the
Ist post-operative day with partial weight-bearing.
Histopathological examination confirmed the diagnosis
metastasis secondary to hepatocellular carcinoma. Patient was
given S mg i/v zolendronic acid along with analgesics and
antibiotics.

Outcome

At present 1-year follow-up, the patient has no pain and
difficulty in walking and having good hip and knee range of

motion.

Case3
A 89-year-old male with a fracture left shaft of humerus.
Presentation

A 89-year-old male patient was referred from the oncology
outpatient department (OPD) to orthopedics OPD with

complaint of pain in the left shoulder. The patient was a known
case of chronic myeloid leukemia and was on chemotherapy for
2years.

Investigations

Plain radiograph of the left arm showed lytic lesion of the
proximal shaft humerus (Fig. 5). Skeletal survey of the patient
revealed multiple lytic lesions over the skull characteristic for
multiple myeloma (MM). On further workup, Myeloma profile
revealed a serum Calcium - of 7.7 mg/dL, serum beta-2
microglobulin — above 20,000 ng/mL, M band on serum
protein electrophoresis.

Intervention

Patient was managed with closed reduction and internal
fixation using IM humerus nailing (Fig. 6) along with biopsy.

Histopathological examination revealed typical plasma cells
consistent with the diagnosis of MM. Patient was given S mg
zolendronate i/v along with chemotherapy, namely, VrD
regimen (Ortezomib, lenalidomide, and dexamethasone).

Outcome

o The patient’s function recovered, and his pain was rapidly
relieved.

« On 9 month follow-up patient had adequate range of motion
without pain.

Case4
A 57-year-old female with fracture left distal shaft femur.
Presentation

A 57-year-old female patient with an inability to bear weight for
the past 12 days. She was aknown case of breast carcinoma from
the past2 years.

Investigations

Radiograph of the left thigh revealed an extra-articular distal
femur fracture.

Intervention

The patient was managed with interlocking distal femur nailing
along with biopsy. Biopsy revealed metastasis secondary to
medullary breast cancer. Partial weight bearing was started on
post-operative day 1. Patient was given S gi/vzoledronate along
with chemotherapy, analgesics, and antibiotics.

Outcome

Post-operative follow-up at 1 year revealed good knee range of
motion and painrelief.
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Figure 8: Postoperative radiograph of the right humerus following closed
reduction and internal fixation using intramedullary humerus nailing. The
locked intramedullary nail secures the pathological fracture, enabling
functional recovery and pain relief. The minimally invasive approach
minimizes soft tissue trauma and operative morbidity.

Case$S
A 55-year-old male with aright shaft of humerus fracture.

Presentation

A SS-year-old male with complaints of right arm and shoulder
pain. The patient was known case of MM since 3 years. On
examination, no external wound was present; tenderness was
present on the right arm with no distal neurovascular deficit.

Investigation

Radiograph of right arm shows pathological fracture of right
shaft of humerus (Fig. 7).

Intervention

Patient was managed with closed reduction and internal
fixation using IM humerus nailing (Fig. 8) along with biopsy.

Outcome

The patientis functionallyrecovered, and his pain settled.

Case6

41-year-old female with aleft proximal femurlyticlesion.

Presentation

A 41-year-old female with complaints of left hip and thigh pain.
The patient was known case of Ca breast. On examination, no
external wound was present; tenderness was present on the left
thigh laterally with no distal neurovascular deficit.

Investigation

Radiograph of pelvis with both hips shows lIyticlesion of the left
proximal femur.

Intervention

Patient was managed with closed reduction and internal
fixation using IM PFNA2 figure, along with biopsy.

Outcome

The patient is functionally recovered, and his pain settled.
However, patientlost to follow-up after 3 months. (Table 1).

Discussion

Pathological fractures in long bones resulting from metastatic
lesions, MM, and atypical femoral fractures represent
considerable surgical challenges due to compromised bone
quality, patient systemic disease burden, and the need for
durable fixation that supports early mobilization. IM nailing has
emerged as a preferred method for stabilizing such fractures
because it provides biomechanical advantages through load
sharing along the entire bone shaft and allows spanning of
existing and impending lesions, thereby reducing the risk of
subsequent fractures. This feature is particularly beneficial in
MBD where multifocal involvement is common. Orthopedic
surgeons, when performing Intramedullary IM fixation for
these fractures, should be prepared to utilize accessory
equipment and should adopt creative techniques for reduction
and fixation [6].

IM nailing is considered the treatment of choice for both
complete and incomplete atypical fractures, as it provides stable
fixation and allows early weight-bearing. Prophylactic nailing
for incomplete fractures reduces progression to complete
fracture and associated morbidity. Less invasive procedure with
less blood loss and shorter hospital stays also benefits patients
[7]. Literature reports consistently show satisfactory union
rates and functional improvement following IM fixation in
atypical femur fractures.
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Table 1: This table presents a comprehensive clinical summary of all six cases ged with intr Jullary fixation for pathological fractures. It demonstrates the VAS (Visual
Analog Scale) pain scores, ranging from 0 (no pain) to 10 (worst pain), showing significant pain reduction across all cases. Functional outcomes are measured by range of motion
(ROM) recovery. POD = Post-operative day.

Case description Clinical presentation Surgical intervention Fo“““.'-uP VAS score (pain) Functional out«.:ome Addmo.nal notes from
duration outcome (range of motion) literature
VAS 8 pre-operative,
. . _|Intramedullary nailing with long| progressively Early mobilization and
70-year-old male, left hip Pain an.d.swellmg for 30 days; femoral nail and proximal/distal decreased to VAS 0 at . sustained pain relief are
. ) trivial fall preceded . ; ) . Good hip and knee S
subtrochanteric pathological . . locking; partial weight bearing 1year 1-year follow-up; characteristic with IM
exacerbation; limb shortened . . ROM at 1 year - -
fracture (large B-cell lymphoma) started POD 2; full weight patient reports nailing for pathological
and externally rotated . -
bearing at 6 weeks complete relief and no fractures
pain during walking
60-year-old male, left hip Pain and inability tlo wa!k; Surgical fixation with PENA2; VAS 7 pre-operative ) M r)a\lmg faulltate% early
. tenderness at left hip/thigh; ; K . reduced to VAS 0 at 1 | Good hip and knee | pain control, functional
fracture with hepatocellular | . partial weight bearing started 1year f .
) - limb shortened and externally year; patient ROM at 1 year restoration, and fracture
carcinoma metastasis POD 1 . R .
rotated ambulating pain-free healing
Reported rapid pain
Pain in shoulder; relief within weeks; VAS| Humerus IM nailin
89-year-old male, left shoulder - - . Adequate shoulder 8
. X - | chemotherapy ongoing for 2 |Intramedullary humerus nailing| 9 months | decreased from 6to1 N X enables early rehab and
pain (chronic myeloid leukemia) ROM without pain X .
years at 3 months and VAS 0 effective pain management
at 9 months
VAS decreased from 8 . . .
57-year-old female, lower limb at presentation to VAS Effective pain refief and
2y ’ Inability to bear weight for 12| Intramedullary fixation with p Good knee ROM at 1|early functional gain typical
inahility to bear weight (breast . . . 1vyear 1 by 3 months and VAS R .
) 3 [days; known breast carcinoma distal femur nail year of IM fixation in metastatic
carcinoma metastasis) 0 at 1 year post-
i fractures
operative
Marked pain reduction
55-year-old male, right . . from VAS 7 pre- . Early surgical intervention
- . Pain and tenderness in arm; - . . Functional recovery .
arm/shoulder pain (multiple . .. |Intramedullary humerus nailing|Not specified| operative to VAS 0 enhances pain control and
no distal neurovascular deficit . noted; good ROM -
myeloma) post-treatment; patient functional outcomes
is pain-free
Marked pain reducti
a:‘rim[:i:;r; :]ef on IM nailing facilitates early
41-year-old female, left hip pain| Pain and tenderness in left Intramedullary fixation with . p Functional recover | pain control, functional
. . R 3 months operative to VAS 0 .
(breast carcinoma metastasis) thigh PFNA2 I noted restoration, and fracture
post-surgery; patient is .
X healing
pain-free
VAS: Visual analog scale, ROM: Range of motion, IM: Intramedullary, POD: Post-operative day, PFNA2: Proximal Femoral Nail Antirotation Asia Il

Functional outcomes in patients undergoing IM fixation for
pathological fractures have been reported to improve
significantly, as measured by tools such as the musculoskeletal
tumor society scoring system. Early pain relief and return to
function enable patients to proceed with systemic oncologic
therapies and improve quality oflife. Pathological fracture of the
femur seriously deteriorates the quality oflife of cancer patients:
most of these fractures require surgery with a solid and durable
system of fixation to achieve pain control and early restoration
of full weight-bearing, regardless of the patient's predicted life
span [8]. Humerus is the second most common site for long
bone metastases following femur. Although humerus is not the
weight-bearing bone pathological fractures of the humerus
severely restrict the use of the involved arm and hand, and
surgical stabilization of symptomatic impending, or
pathological fractures. Stabilization with IM nailing for
pathological fractures of the humeral diaphysis has the
advantage of a small incision, less soft-tissue dissection, short
operative time, and early rehabilitation [9]. Early surgery
should be performed for the fracture of the proximal humerus
caused by MM [10]. While intraoperative and post-operative
complications remain a concern, proper implant selection,

careful surgical technique, and multidisciplinary perioperative
care can mitigate risks effectively.

This series further highlights the importance of individualized
surgical planning integrating patient prognosis, lesion
characteristics, and multidisciplinary oncologic treatment
strategies to optimize implant choice and rehabilitation
protocols. Ongoing advancements in implant design, surgical
technique, and adjuvant therapies hold promise for improving
outcomesin this complex patient population.

Complication rates were low, with no implant failures or
infections in this small series. Integration of systemic
oncological therapies with surgical management is essential for
optimizing patient outcomes.

Conclusion

IM nailing is a dependable and effective modality for the
treatment of pathological fractures of long bones arising from
metastatic disease, MM.

It offers biomechanical advantages that enable early
mobilization, rapid pain relief, and significant functional
recovery. Prophylactic and definitive nailing for atypical
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femoral fractures associated with long-term antiresorptive
therapy prevents fracture progression and promotes reliable
healing. Individualized surgical planning, incorporating lesion
characteristics, patient prognosis, and systemic oncologic
treatment, remains essential to optimizing outcomes. This case
series reinforces the role of IM fixation as a cornerstone of

orthopedic management in pathological fractures, contributing
valuable insights to operational strategies and patient care in a
complex clinical setting. IM nailing is an effective and
biomechanically sound treatment for pathological long bone
fractures, offering pain relief, early mobilization, and improved
quality oflife through individualized surgical planning.

Clinical Message

Alyticlesion in the diaphysis of along bone presenting with a pathological fracture managed by IM nailing is consistent with the current best
practices. IM nailing offers mechanical stability, pain relief, and facilitate early mobilization, particularly for mid-shaft lesions and patients
with limited prognosis. Long-term outcomes are satisfactory, but late complications such as mechanical failure may occur. Consideration of
adjunct therapies such as cementaugmentation and radiotherapyis appropriate based on individual patient factors and oncologic prognosis.
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