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Intertrochanteric Femur Fracture in a High-Above-Knee Amputee:
Technical Tips for Intraoperative Planning and Implant Selection with
Literature Review

Prabodh Kantiwal', Aakarsh Aggarwal’, Sugandhi Nemani’, Sandeep Kumar Yadav', Sumit Banerjee'

Learning Point of the Article:
Preserving stump length, avoiding prosthesis socket revision, and the chance of returning to the previous activity level should be achievable
treatment goals while treating fractures in lower limb amputees. Load-sharing cephalomedullary nail fixation with full-length internal
splinting and a minimally invasive surgical approach is preferred to reduce complications.

Introduction: Intertrochanteric (IT) fractures are rarely reported in amputation stumps.

Case Report: This report presents the case of an elderly male with a right above-knee amputation who sustained an ipsilateral IT fracture. He
had undergone amputation 3 years prior and was mobilizing independently with a prosthetic limb. The current injury occurred due to the
rollover of a four-wheeler in which he was traveling. A proximally sized femoral nail was selected for fracture fixation, with the goal of internal
splinting across the entire residual femoral length. Postoperatively, the patient resumed use of his previous prosthesis without difficulty.
Conclusion: Treatment goals in such cases should include preservation of stump length, avoidance of prosthesis socket revision, prevention of
peri-implant fractures and implant failure, and the use of load-sharing implants in the lower extremity stump. In addition, enabling the patient to

return to their priorlevel of activity should be akey therapeutic objective.

Keywords: Intertrochanteric femur fracture, lowerlimb amputees, surgical technique, intraoperative planning, implant selection

Introduction

In the geriatric population, intertrochanteric (IT) fractures are
among the most common injuries and represent a significant
cause of morbidity and mortality. However, they are rarely
encountered in amputation stumps. The combination of
advanced age and disuse atrophy of the stump’s bone and
musculature increases the risk of fracture, making even trivial

trauma sufficient to cause a stump fracture.

The management of residual limb fractures presents unique
challenges for surgeons. Altered hip biomechanics in amputees,

atypical stump length, osteoporosis from disuse, associated
geriatric comorbidities, and occasional phantom limb pain all
complicate the clinical picture. Additional difficulties include
diagnosis, immobilisation of the residual limb, intraoperative
positioning, fracture reduction, choice of fixation method, and
post-operative rehabilitation. Nevertheless, advances in lower
limb prosthetics have enabled many amputees to remain
functionally active. In the modern era, internal fixation is the
mainstay of treatment for such fractures, regardless of patient age
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We present the case of a comminuted IT fracture extending into
the subtrochanteric region in a high-transfemoral amputee with
minimal stump length and associated abdominal and thoracic
visceral injuries. After stabilization of the abdominothoracic
trauma, the patient underwent closed reduction and internal
fixation using a proximal femoral nail (PEN). This report
outlines the pre-operative planning, intraoperative technique,
and follow-up outcomes.

Case Report

A sexagenarian male with a right-sided above-knee amputation,
performed 3 years earlier following a road traffic accident, had
been mobilizingindependently using an above-knee prosthesis.
He sustained another road traffic injury due to the rollover of a

four-wheeler vehicle, resulting in trauma to
the torso and the amputation stump. He
presented to the emergency department
with chest and abdominal pain, along with
an inability to move his residual right limb.
Primary advanced trauma life support
protocols were initiated, and the patient
was hemodynamically stabilized. He had
no known medical comorbidities. Clinical
examination revealed swelling and
bruising around the right hip and trunk,
with no external open injury near the
amputation stump. The hip injury was
consistent with a dashboard-type
mechanism. The amputation scar was well-
healed by secondaryintention.

Contrast-enhanced computed

tomography of the abdomen and thorax
revealed multiple right-sided rib fractures, a right-sided
hemothorax, and a grade II liver injury. Radiographs of the
pelvis and residual limb demonstrated an IT fracture extending
into the subtrochanteric region (Arbeitsgemeinschaft fur
Osteosynthesefragen — 31A3.3), with comminution and
osteoporotic bone quality (Fig. 1).

Management

The hemothorax was managed by intercostal chest tube
insertion, while the liver injury was treated conservatively
under close observation. Due to the chest trauma, the patient
was maintained on high-flow oxygen support during his
hospital stay. After optimizing the thoracoabdominal
condition, surgical fixation using an intramedullary implant was

Figure 2: Anteroposterior, lateral, and oblique views of the hip with amputation stump showing appropriate, stable and well-fixed fracture with proximal
femoral nail-A (12 x 200 mm, 130°, Titanium, DePuy Synthes; Helical Blade-95 mm) supporting the entire length of the femur, reaching precisely up to the

distal end of the residual femur.
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Phase Timeline Goals Rehabilitation Plan
Wheelchair mobilization
High sitting with back support
Pain control, prevent ] ]
Phase | (Acute) POD 1-3 BV nd prote cilfixation Chest physiotherapy for thoracic trauma
Prone positioning for 15—30 min, 2—3x/day [18, 19]
Isometric quadriceps and gluteal sets
Maintain joi i hi i i
Phase Il (Subacute) | Days 4—14 ?mtam joint motion, Seated hip abductlon/tadd.uctlon
improve tolerance Core and stump activation
Continue prone positioning [19, 20]
Shrinker sock/bandaging
Phase lll (Prosthesis Strength, balance, stump Strengthening with bands
Week 3—6 R -
Prep) shaping Balance exercises
Test fit with prosthesis [21]
Begin prosthesis training
Phase IV Week 7—12 Gait training and return Progressive weight bearing
(Ambulation) to activity Gait re-education
Functional retraining [21, 22]
: Independent walking with a prosthesis
iz U InEEmE] 12+ weeks Full independence
Return) P Return to driving and work
Community ambulation [22]

Table 1: Post-operative and stump rehabilitation protocol.

considered the most appropriate approach for managing the IT
fracture, given the patient’s age, functional demands, and the
elevated risk of stump infection.

Following the induction of anesthesia, the patient was
transferred to a traction table. A groin post was positioned, and
the contralateral limb was placed on the standard lower limb
attachment to facilitate intraoperative fluoroscopic imaging.
Although the residual limb was short, it was sufficient to be
stabilised on the ipsilateral extension of the perineal post. The
patient was positioned similarly to the standard setup for

antegrade femoral nailing on a traction table to facilitate nail
entry, as hisresiduallimb wasin a flexed and abducted posture.

Adequate reduction and alignment were achieved through
manual traction and rotational maneuvers using a 4.5-mm
Schanz screw under C-arm guidance, without opening the
fracture site. The distance from the tip of the greater trochanter
to the distal end of the stump (20 cm) had been preoperatively
measured. After confirming this length intraoperatively under
image intensification, an appropriately sized PFN (PFN-A, 12 x
200 mm, 130°, Titanium, DePuy Synthes) was selected. A 95-

mm helical blade was used as the femoral neck

Focus area Protocol

element. Post-operative radiographs confirmed

Ed d shapi
ema and shaping later shrinker socks [21]

Elastic compression bandage from Day 1,

satisfactory fracture fixation (Fig. 2).

From the 1st post-operative day, the patient was

flexion postures [18, 19]

Prone lying 2-3x/day, avoid prolonged hip

mobilized in a wheelchair. By the 4th week of follow-
up, the stump had matured sufficiently to allow fitting

Contracture
controlled

Start: Post-operative Day 2-3, once pain is

of the previously used prosthesis. The post-operative
rehabilitation protocol was followed as mentioned in

prevention

Method: Lie prone with a pillow under the
chest/pelvis but none under the thighs.
(duration: 15-30 min, 2-3 times daily)

Desensitization

Light tapping, massage, and mirror therapy
from Day 4 onward [23]

Strength training

Isometrics followed by active hip/glute/core
strengthening [20]

Table 2: Stump care and specific interventions.

Tables 1 and 2. At 12 weeks postoperatively, the
patient was ambulating without support or pain.

By the end of the 3rd month, he resumed using the
same prosthetic limb without difficulty and returned
to his pre-operative activity level. He was able to
resume driving within a short period. His Harris hip
score improved from 34 at 1 month, to 49.6 at 3
months, and 75.8 at 6 months follow-up. At the most
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Unilateral (unaffected limb placed into the standard limb

. Bilateral
attachment of the traction table)

Type of amputation

Fractured limb stump: on the perineal post -
projection of radiolucent table, Schanz screw in
distal fragment [10]

Unaffected limb stump - bound firmly to the
side attachment with adhesive tape in flexion
and abduction [10]

Bone clamp in the distal fragment

Schanz Screw in the distal fragment

A/K (Above-Knee) amputee AO Femoral Distractor [17]

The stump is firmly bound to the traction end of the traction table
with adhesive fabric tape.

Steinman pins the distal part of the femur attached to a traction
bow with a traction arm

Al-Harthy’s inverting the traction boot method in the fracture table | Al-Harthy’s inverting the traction boot method

B/K Amputee

(71

in the fracture table on both sides.

A/K amputee (affected side)

Fractured limb —Bone clamp or Schanz Screw in distal fragment, Steinman pin in distal part of femur or stump held
with Adhesive fabric tape attached to traction bow with traction arm; AO Distractor

and B/K amputee

(unaffected limb)

Unaffected limb — Al-Harthy’s inverting the traction boot method in the fracture table

Fractured limb — Al-Harthy’s inverting the traction boot method in the fracture table

B/K amputee (affected side)

and A/K amputee
(unaffected limb)

Unaffected limb — Bone clamp or Schanz Screw in distal fragment, Steinman pin in distal part of femur, or stump
held with Adhesive fabric tape attached to traction bow with traction arm; AO Distractor

B/K: Below-Knee, AO: Arbeitsgemeinschaft fur Osteosynthesefragen

Table 3: Various techniques for the Positioning of a Patient for traction or manipulation for intertrochanteric fracture in amputees, according

to the level of amputation and site of injury.

recent follow-up, there were no signs of soft-tissue infection or
wound dehiscence.

Discussion

Isolated femoral fractures and their management in above-knee
amputees have been described in the literature. While the ideal
approach to these injuries was once debated, recent evidence
supports internal fixation over conservative management.
Earlier studies questioned the utility of surgical intervention or
internal fixation in amputation stumps covered by a prosthesis,
suggesting that neither surgical scars nor implanted hardware
would be well tolerated in such patients [1]. In 1981, Lewallen
and Johnson reported that four out of nine patients treated with
internal fixation experienced complications. They
recommended implant removal after fracture healing in cases
where the prosthesis socket could not be accommodated over
the stump, and advised conservative treatment whenever
feasible, citing the relatively rapid union of fractures in
amputation stumps even without fixation [2].

However, more recent studies suggest that fractures in residual
limbs behave similarly to those in non-amputated limbs [3].

Although osteoporosis is commonly observed in residual bones
following amputation, it does not appear to adversely affect
fracture healing. Well-performed surgical dissection and
closure in the amputation stump do not generally result in
problematic scarring. In addition, advances in prosthetic design
— especially the use of easily moldable plastics — and modern
fixation techniques have greatly reduced post-operative
complications associated with internal fixation [4].

Following a comprehensive review of the literature, closed
reduction and internal fixation were selected for this case. The
potential advantages included: (1) Early fracture healing and
early mobilization, (2) an increased likelihood of returning to
the pre-injury level of activity, and (3) reduced risk of
complications such as decubitus ulcers, deep vein thrombosis,
and pulmonary issues often associated with prolonged
immobility.

A key consideration in the fixation of fractures in amputation
stumpsis the selection of the appropriate implant. Load-sharing
cephalomedullary nail fixation — such as the PEN - is most
suitable for lower extremity fractures. These implants require
less soft-tissue dissection than load-bearing surface implants
(e.g., plates). Another crucial principle is internal splinting of
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Serial Type of GBI Age Reason of
Author’s U ) lamputation and hip 8 ) Ambulation Management Method of manipulation/traction
number Amputation (years)/sex amputation
fracture
1 Al-Harthy et al. [7] B/K (U/L) Inverted Boot method
2 Ramseier et al. [8] B/K (U/L) R
Fractured limb stump - radiolucent leg support of fracture
below-knee suction table without any traction
2 RetimEmeil ] BEL: = IR prostheses Bk Unaffected limb stump - bound ?rmly to leg support in
?exion and abduction
Fractured limb stump - thigh support of the fracture table
. Wheelchair -bound; No without any traction
. Heleell (£ ARG = A Prosthesis Bk Unaffected limb stump - bound ?rmly to gutter support in
?exion and abduction
— 3 ’ ;
5 Davarinos et al, [11] AK(U/L) Four weeks so/M Infected Total Knee [Two Crutches, awa‘mng a DHS Stump ?rmly bound'to the trzlactlon e‘nd of the traction table
Arthroplasty new prosthesis with adhesive fabric tape
below-knee patellar
6 Ochietal. [12] B/K (U/L) 78 years 97/M RTA tendon-bearing PFN Inverted Boot method
prosthesis
Stump ?rmly bound to the traction end of the traction table
i d with adhesive fabric tape in a “Figure -of-8” fashion
7 Lee etal. [13] B/K (B/L) 64/M PVD Bilateral k;ﬁ'm” knee PEN
RIOSESES Opposite below knee stump — was placed in abduction to
allow easy access for the image intensifier
Curley and Chang Blunt injury with ) .
8 [14] B/K (U/L) >15 years 56/M pre-existing PYD limb prosthesis PFN Inverted Boot method
RTA (mangled The stump is bound to the traction end of the traction table
9 Takeba et al. [15] A/K(U/L)  |Same hospital stay 80/M ‘g PFN with Skeleton traction using 2.4 mm K -wire and a horseshoe
extremity)
attachment.
Squamous cell
B/K (1) 80/M carcinoma of the limb prosthesis Long PFN Inverted Boot method
10 Lee et al. [16] foot
= - -
MK (1) S0years 89/M RTA limb prosthesis Short PEN Stump ?rmly bound to thle boot gf the traction table with
adhesive fabric tape
11 Nardull|[31;;1 Issack A/K(1) 15 years 49/M PVD limb prosthesis DHS AO Femoral Distractors
12 Our case A/K (1) Three years 60s /M RTA limb prosthesis PFN Wy re5|duaI‘I|mb. Hence, the St””."’ was kept on the
perineal post of the traction table.
B/K: Below Knee, A/K: Above Knee, U/L: Unilateral, B/L: Bilateral, PVD: Peripheral vascular disease, RTA: Road traffic crasiHS: Dynamic hip screw, PFN: Proximal femoral nail

Table 4: Previously published studies demonstrating patient positioning techniques on an operating table and ways to aid closed or open

reduction and fixation.

the entire length of the residual femur. This reduces the risk of
future peri-implant or serial fractures and avoids implant
protrusion beyond the distal end of the stump [5].

The femoral stump length can be measured preoperatively on
radiographs to determine the appropriate type and dimensions
ofthe implant. In our case, the distance from the tip of the greater
trochanter to the distal end of the stump was 20 cm, making the
200 mm PFN-A the most suitable implant. A helical blade was
used as the femoral neck element, given the pre-existing poor
bone quality and the patient’s advanced age. The spiral blade
provides superior resistance to cut-out compared to a lag screw
in trochanteric fixation [6]. Considering these factors reduces
the risk of peri-implant fracture and implant failure, minimizes
the need for future prosthesis socket revision, and decreases the
likelihood of wound-related complications.

Patient positioning presents another technical challenge in the
surgical management of these cases. For below-knee amputation
stumps, traction can be applied using Al-Harthy’s et al. inverted
boot method [7]. However, few studies have detailed

positioning techniques on the operating table to assist in closed
or openreduction and fixation [8,9,10,11,17] (Table 3 ,4).

Above-knee amputees present unique difficulties, as the stump
length is a key factor in achieving stable positioning, effective
counter-traction of the contralateral limb, and optimal
fluoroscopic imaging during surgery. In bilateral above-knee
amputees, the stump on the fractured side can be supported on
the thigh rest of the fracture table without a traction component,
whereas the unaffected stump can be securely attached to the
thigh gutter supportin abduction and flexion (Table 3).

In unilateral above-knee amputees, the unaffected limb stump
can be secured to the standard limb attachment of the traction
table. The injured limb may be positioned on the perineal post-
projection or the standard extension of the radiolucent table. It
can be manipulated using a bone clamp or Schanz screw in the
distal fragment, a Steinmann pin in the distal femur, or by
securing the stump with adhesive fabric tape connected to a
tractionbowand tractionarm [11].

In our case, where the above-knee amputation was on the same
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side as the fracture, the unaffected limb was attached to the
traction unit to provide counter-traction and facilitate
fluoroscopy. The injured residual limb, due to its limited length
(20 cm), was simply positioned on the perineal post-projection
of the traction Tables 1,2, and 4.

The most critical goal in treating hip fractures in amputees —
whether above- or below-knee - is restoring the normal neck-
shaft angle of the femur, as this directly supports optimal hip
abductor function [4]. Selecting the appropriate fixation
method is essential for helping amputees return to their pre-
fracture status, which includes effective and comfortable use of a
prosthetic limb. Another important consideration is preserving
stump length, which significantly influences the physiological
costindexand walking speed in transfemoralamputees [4].

Conclusion
Careful planning is essential for managing stump fractures. A
thorough discussion of the various treatment options is
necessary, and realistic treatment goals should be established

after considering the level of amputation, the biomechanical
properties of available implants, and the presence of osteopenia
in the residual bone. These patients can be effectively managed
with osteosynthesis cephalomedullary fixation using a standard
operating table or a traction table, requiring only minor
modifications in positioning and table attachments — without
the need foraspecialised operating theatre setup.

Clinical Message

When treating fractures in lower limb amputees, therapeutic
objectives should include preserving stump length, avoiding
prosthesis socket revision, and facilitating a return to the patient’s
prior level of activity. For lower extremity stumps, load-sharing
cephalomedullary nail fixation is the preferred option. Due to disuse
atrophy of the residual limb, the fixation strategy should aim to
internally splint the entire length of the fractured bone to reduce the
risk of peri-implant fracture. Therefore, the type and size of the
implant must be carefully selected to avoid impingement on the
stump. A minimally invasive surgical technique is always preferable
to minimize soft-tissue disruption.
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