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Abstract

Introduction: Intramedullary Nailing (IMN) has been the gold stan-
dard treatment for femoral shaft fractures. Earlier it was managed
by Kiintscher nail (K nail) fixation. However, in developing countries
K nail may still be used as a low-cost fixation device. Heterotrophic
Ossification (HO) is a rare complication following nailing in the treat-
ment of femoral shaft fractures. HO along the K nail presenting with
late symptomatology have been discussed rarely.

Case report: A 43-year old male presented with a symptomatic cal-
lus cap along the proximal end of a left sided femoral K nail. He devel-
oped severe pain after a prolonged duration approximating around
twenty years of the primary femoral fixation. The hip joint pain in-
tensified with significant limitation affecting daily routine activities.
Excision of the smooth contoured callus cap along with the removal
of nail was done. The hip function recovered with painless full range
of hip motion. There was no evidence of recurrence noted at a two-
year follow-up.

Discussion: The smooth contour of the cap correlated to a persist-
ing HO around the protruding end of K nail with no initial symptoms.
The compressive and pressure symptoms along with the callus cap
encroachment now contributes to the painful symptoms. The late
symptomatology may reasonably be attributed to either impinge-
ment or abutment of the callus cap along the pelvic wall.

Conclusion: K nail is an uncommon fixation device for femoral
fracture fixation. HO following K nail being another uncommon infre-
quent complication. The symptomatic acquired HO should be consid-
ered for excision to preserve the hip joint function and maintain the
ability to do activities of daily living.
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Introduction

Heterotrophic Ossification (HO) following femoral fracture
fixation with IMN have been occasionally reported [1-4].
Callus caps was a term stated by Kiintscher for ossified ectopic
bone formation in the soft tissues at the prominent proximal
end of a nail end at the greater trochanter region [4-6]. A late
symptomatic presentation is rarely described.

Removal of callus cap and Intramedullary Nail (IMN) becomes
an indication when infection, impingement or management of
implant failure requires corrective measures [7]. Removal of
HO requires a good pre-operative planning in anticipation of
possible complications [8]. More often, removal of any implant
presents an unchartered territory with inherent risks of possible
complications and scenarios which are implant specific and site
specific.

Case report

A 43-year old man presented to our department with
persistent pain in the left thigh and hip region since almost two
years. He complained of marked inability to do activities of daily
living without pain and support since around three months.
Around 20 years ago, he had undergone management of a
para-isthmic femoral shaft fracture sustained in a motorcycle
accident with K-nail fixation. Examination revealed painful
flexion and external rotation of the left hip. Gait was antalgic
and there were markedly painful and restricted activities of
squatting and cross-leg sitting. There was occasional tingling
along the left lower limb though the distal pulsations were
felt adequately. The markers for inflammation or infection
including C-reactive protein, total white cell count, erythrocyte
sedimentation rate was within normal ranges. The alkaline
phosphatase was high. Radiograph of left hip with femur,
revealed a oval shaped hypertrophic overgrowth at the tip of
a Kiintscher nail (K-nail) with smooth contour (Figure 1). It was
graded as Brooker grade Il HO [9]. Surgical management was
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Figure 1: Preoperative anteroposterior radiograph of left hip with
thigh with callous cap along the proximal end of K-nail, abutting
the pelvic region. j

done by removal of the callous cap by blunt dissection along
the cap with a standard postero-lateral approach to the left hip
region in the right lateral posture (Figure 2). The excised cap was
hard in consistency with smooth contours and no irregularity
(Figure 3). The K-nail was removed by the routine hook
engagement extractor instrumentation placed at the eye of the
K-nail. The rotation of hip was checked intraoperatively to judge
any persisting impingement. Postoperatively, the patient was free
of hip pain. Full weight bearing was allowed in the immediate
post-operative period. Indomethacin was used prophylactically
for an initial two-weeks period. Biopsy confirmed the presence of
mature lamellar cortico-spongiosa bone. The two-year follow up
showed no recurrence of HO and there was pain-free full weight
bearing ambulation with comfortable squatting (Figure 4), active
straight leg raising (Figure 5) and cross-leg sitting (Figure 6). An
informed consent was obtained from the patient for the use of
data for publication.

Discussion

Femoral shaft fractures are normally fixed by IMN as the gold
standard treatment [1,10]. The initial fixation device was a K
nail. Interlocking nail have been developed subsequently and it
gives excellent results in the majority of cases. The K nail have
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Figure 2: Intraoperatively posterolateral left hip with exposed
callous cap.
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Figure 3: Excised heterotrophic mass with smooth contour.
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Figure 4: Clinical photograph with patient squatting painlessly
without support.
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\\Figure 5: Clinical photograph with active straight leg raise.
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Figure 6: Clinical photograph with patient sitting cross legged.

been in use in developing countries as an economical option for
isthmic and para-isthmic femoral shaft fracture management
[1,11,12]. However, K nail has also been used for the
management of compound fractures, polytrauma, irreducible
or vascular injured femoral shaft fractures [11]. The K- nail has
been advocated in developing countries because of its low cost,
ease of insertion, short duration of surgery, poor availability
of IMN instrumentation and steep technical learning curve

for the use of IMN [10,12]. Common complications associated
with femoral nailing includes fat embolism, thermal necrosis,
neurovascular injury, iatrogenic fractures (femoral neck,
trochanter or femoral condylar fractures), delayed union, non-
union or malalignment [1,13]. An uncommon and infrequently
reported complication of IMN or K nail has been the acquired
form of HO though few studies report an incidence as high as
68% [1,14]. A late presenting HO with delayed symptomatology
is rarely discussed.

HO is the formation of heterotopic bone in soft tissues
where it is normally non-existent [15]. Acquired form of HO can
also occur with head injury, polytrauma, high injury severity
score, hip arthroplasty, acetabular fracture surgery, burns and
spine injury with paraplegia [1-3,5,8,14,16]. Hip region may be
affected commonly followed by elbow and knee region [1,5].
They have been infrequently reported in paediatric age group
along titanium K-wires and TENS nail [2]. Floating knee injuries
may present patellar tendon HO more commonly following a
combined tibial and retrograde femoral nailing, though the knee
function was reported to be preserved without any significant
compromise [3].

The HO needs to be differentiated from metastatic
calcification which occurs with hypercalcemia and dystrophic
calcification associated with tumour [15]. Bone scanning may
be required to rule out bone forming tumour osteosarcoma
or osteochondroma. The smooth contour of HO in our case
presumably, had benign pathological nature.

There have been various reasons attributed to the
etiopathogenesis and formation of heterotrophic bone at the
nail entry point. However, no definitive reason is known though
local and systemic influences have been considered for its
causation [1,4,14,16]. The entry point through the proximal
femoral end has been either from the piriformis fossa or the
tip of greater trochanter. The sharp instrument used for making
an entry point and the subsequent reaming of the tract may
damage the muscular structures along the tract namely short
external rotators, gluteus medius and piriformis producing
haematoma and osteoprogenitor cell proliferation [5,6,14,16].
Cadaveric study for entry-point soft tissue damage in antegrade
femoral nailing concluded that piriformis fossa entry point has
significant muscle damage and trochanteric tip entry point
biomechanically facilitated a smoother nail introduction [17].
The protrusion of the proximal nail-end may also irritate the
soft tissue envelope and cause repetitive muscle trauma to
induce ectopic bone formation [2,6]. This theory though, was
refuted in the study on etiopathogenesis factors for HO in IMN
cases [5]. Bone morphogenetic protein and prostaglandin E2
have been postulated to cause differentiation of mesenchymal
cells to osteoprogenitor cells [15]. The inactivity following
any injury, surgery or implied rest or immobilisation followed
by mobilization and exercises are common feature leading
to formation of HO [8]. A reamed nail had more chances for
formation of HO as compared to a non-reamed nail [1,14].
However, reaming debris being a causative factor for HO has
not been clearly established [1,16].

Majority of HO require no active treatment as it remains
asymptomatic without any functional impairment [1,5,16].
HO may be incidentally identified on radiographic evaluation
and may be suggested for “supervised neglect”. The HO may
occasionally progress to cause compression or pressure
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symptoms with painful restricted joint movements. Pressure
ulcers, peripheral nerve entrapment and hip ankylosis features
may complicate HO and may lead to delayed symptomatology
[15]. The symptomatic callus cap requires management. The
options in literature include irradiation, steroids, non-steroidal
anti-inflammatory drugs (indomethacin or ibuprofen) or surgical
excision [1,5,16].

Surgical intervention for removal of HO with IMN may present
unique challenges. The common indication for removal of HO
are limited range of joint movements affecting activities of daily
routine [8,16,18]. Excision should preferably be planned before
joint gets ankylosed. The resection of hip HO for Brooker Grade
IIl or IV have high chances of neurovascular injury to femoral
artery and sciatic nerve with reported incidence of iatrogenic
fracture neck femur following perioperative hip mobilization
[8,9,18]. The timing of resection has been a matter of debate
with no clear guidelines to base the criteria for surgical excision
[8]. However, HO should be resected when mature to reduce
the complications related to haemorrhage and post-operative
recurrence [1].

In our case, the presentation of late symptomatology with
local compressive signs and restricted hip movements was
managed surgically to avoid any further progression to ankylosis
or malignant transformation.

Conclusion

K-nail is an infrequently used fixation device now-a-days.
An old implanted K-nail may present rarely with a callus cap.
The symptomatic acquired HO is even rare. Excision should
be considered to preserve the hip joint function and to
maintain the ability to do activities of daily living. The report
highlights the need to be aware of the uncommon complication
associated with an uncommon fixation device and need to
revisit the complications with K-nail usage in modern trauma
management.
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