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Case Report

Total Knee Arthroplasty Complicated by a Severe Heterotopic
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Abstract

Introduction: Total knee arthroplasty (TKA) associated with heterotopic ossifications (HOs) are rare occurrences despite the rela-
tively frequent surgery procedure of the hip arthroplasty. Up to present, different types of treatment were described in the literature.
Case Presentation: We report an unusual case of TKA in a 70-year-old woman, which was early complicated by development of
HO. It was successfully treated with a second surgery and a selective cyclooxygenase (COX)-2 inhibitor (celecoxib) with good clinical
results.
Conclusions: This case illustrates that early operative and medical treatment can be used to optimally resolve stiffness caused by
HO after total knee replacement.
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1. Introduction

Stiffness following total knee arthroplasty (TKA) is dis-
abling with pain that leads to a reduction of the function.
So, many factors can contributed: patient factors, techni-
cal errors, local variables and postoperative complications
(1). Severe heterotopic ossification (HO) is not a frequent
reported event.

We report a 70-year-old woman with extensive HO and
bony ankylosis of the knee after primary TKA.

2. Case Presentation

A 70-year-old woman had undergone primary TKA
through traditional para-patellar approach (2) for the os-
teoarthritis of the right knee in the 29th of January 2015
(Figure 1A - B). No complications were registered during
hospital stay. The surgery procedure was performed by
the first (A.S.) and the last (B.M.) authors under pneumatic
tourniquet released before the quadriceps layer closure ac-
cording to Barwell et al. (3).

The cemented implant used was Persona® Knee Sys-
tem (Zimmer®, Warsaw, Indiana, USA). A manual detach-
ment of the extensor apparatus from the bone surface ac-
cording to Tarabichi (4) was performed. The patella was
not replaced but only reshaped as necessary with the re-
section of osteophytes. The wound healed normally and
suture points were removed after 15 days from the surgery.

Figure 1. A and B, Preoperative radiographs of the right knee showing the os-
teoarthritis

The range of movement (ROM) of the right knee was
30° to 75° preoperatively and 0° to 110° immediately af-
ter TKA. The patient received 4000 UI of low-molecular-
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weight heparin for deep vein thrombosis prophylaxis 12
hours postsurgery for 35 days and our protocol for pain
management.

Mobilization with a continuous passive motion device,
with the flexion gradually increased, was begun after 4 - 5
hours postoperatively; after about 2 days, she was encour-
aged to move actively the operated joint, within tolerable
pain limits, under the care of a physiotherapist. Partial
weight bearing was begun at 2th day postoperatively and
the patient was discharged at day five after the surgery.

At 4 weeks after operation, she obtained a range of
motion between 0° to 90°; at 4 months the patient com-
plained spontaneous knee pain with a restricted range of
motion (0° - 45°). No trauma was reported to the knee.
Blood test results were negative for erythrocyte sedimen-
tation, C-reactive protein and white blood cells count. Also,
the synovial fluid culture was negative.

At the examination, the knee appeared stable to the
varus and valgus tests, with a flat scar, swollen and painful
at the mobilization; the extension was complete. A mass
was felt on direct painful palpation up to the distal part of
quadriceps and near the proximal tip of the patella. Pain
can be elicited also by knee extension against resistance.

The x-ray, in lateral and AP view, showed an HO graded
III according to Rader (5), leaving from anterior femoral
cortex along the extensor apparatus (Figure 2).

Dalury et al. (6) reported a radiographic grading sys-
tem of cumulative heterotopic ossification: Type I patients
had less than 2 cm total of new bone formation; type II had
more than 2 cm of new bone formed, and type III had more
than 5 cm of new bone formation.

After a review of the literature, a decision was made to
treat the loss of range of motion with a surgical treatment
and the use of a selective cyclooxygenase (COX)-2 inhibitor
(celecoxib). So, the patient underwent a second surgery
and, through longitudinal medial incision proximal to the
patella, the HO was removed by osteotome and manually
detached from surrounding muscles. At a macroscopic
analysis, the HO appears 5.5 cm. of diameter like a shell
that surrounded the distal part of the femur that was clas-
sified as type III according to Dalury.

The intraoperative ROM was 0° to 120° (Figure 3A - B).
Copious irrigation with diluted betadine solution (17.5 cc
of betadine for 500 cc of NaCl solution) and an accurate
suture on a suction drainage were performed. The postop-
erative radiographs are shown in Figure 4. Following the
drainage tube removal after 24 hours from the surgery, the
patient started ROM exercises with a continuous passive
motion device supported by perineural antalgic catheter
on femoral nerve.

The surgically removed tissue was histologically ex-
amined and was consistent with HO. The patient was dis-

charged at day three after the surgery with a COX-2 in-
hibitor (100 mg day) and physiotherapy that consisted of
daily session focusing on ROM exercises with additional
daily session with continuous passive motion device. Af-
ter 4 months from the second surgery, the pain control was
optimal and there was a significant improvement in the
ROM (0° to 115°) (Figure 5A - B). No complications were reg-
istered.

3. Discussion

Heterotopic ossification is associated with numerous
conditions, including hip surgery, spinal cord trauma,
burns, head injury and fractures (7). It is the process by
which mature lamellar bone is formed in soft tissues. It is
the result of the differentiation of mesenchymal cells into
osteoprogenitor cells, although the precise pathway is still
unknown and debated (8, 9).

In the orthopedic surgery, heterotopic bone formation
is a frequent complication described in shoulders, elbows,
knees, hip sand spine. It is noted most frequently in the
hips, in which the incidence of HO after total hip arthro-
plasty is > 50% (10), and then TKA has been reported to be
between 4% and 42% (5, 11, 12).

As described by Chan et al. the etiology of knee stiff-
ness after the TKA surgery is multifactorial with pre-, intra-,
and post- operative factors (13). The authors affirm that the
preoperative factors include limited ROM, prior surgery
(14). Intra-operative factors include technical errors of
the surgery with an improper balancing of the flexion-
extension gap, an oversizing or malpositioning of the im-
plants and an inadequate femoral or tibial resection, cre-
ation of an anterior tibial slope, and inadequate resection
of posterior osteophytes. The postoperative factors are
the poor patient motivation to the physiotherapy, an early
arthrofibrosis or subsequent infection, complex regional
pain syndrome, and HO (13, 14).

The presence of a pre-existing or contralateral knee HO
is a risk factor for HO after TKA. Other risk factors include
a hypertrophic or posttraumatic or postinfective knee os-
teoarthritis, previous knee surgery, and the concomitant
conditions of diffuse idiopathic skeletal hyperostosis and
ankylosing (1, 15).

Some technical errors during the surgery increase the
risk of HO such as the splitting of the quadriceps tendon,
stripping of anterior femoral periosteum, a too aggressive
surgery without a sufficient soft tissues sparing and an in-
adequate hemostasis and irrigation useful to remove the
excessive bone particles after osteotomy. Postoperatively
the delayed mobilization, hematoma formation, and ma-
nipulation after the surgery also increase the risk of HO
(13).
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Figure 2. Presence of grade III heterotopic ossification anterior to the distal femur according to Rader et al. (5)

As described in other recent reports, the HO following
primary TKA occurs with greater frequency maybe for the
close scrutiny of the postoperative radiographs accounted
for this relatively high prevalence (7). The localization of
HO reported in our case is comparable to those reported
in the literature (6, 7, 11, 13, 16-19).

Several authors have stated that, since HO after TKA was
founded to show no progression, and did not affect the fi-
nal outcome neither prophylaxis nor specific therapy was
required (7, 20). Hasegawa et al. (11) in their study showed
in 2 of 10 knees the reabsorption of HO without surgical
treatment, and the presence of small HO without knee flex-
ion reduction in 9 knees. No statistical difference regard-
ing the postoperative flexion between the knees with and

without HO was found in their study.

Chan et al. (13) reported that a HO progressed for 9
years. They recommend surgical excision for very large
symptomatic HO; however, they suggest manipulation un-
der anesthesia followed aggressive physiotherapy is also
recommended. Combination of surgery and radiotherapy
is also suggested in their work (13, 21-24).

Our patient had a gradual worsening of the ROM and
increase of the pain after 4 months from the surgery when
she could not perform her normal daily activities. So
many alternatives were described in the literature for the
treatment of HOs. While postoperative radiotherapy has
shown better results in the prophylaxis of the Hos (22), the
use of shockwaves (25) and of NSAIDs (nonsteroidal anti-
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Figure 3. A and B, Intraoperative flexion and extension

Figure 4. Postoperative radiographs of the heterotopic ossification removal
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Figure 5. A and B, Flexion and extension at four months

inflammatory drugs) registered better results in this issue
(26). However, in more severe cases where the HOs are >5
cm, and affect the ROM of the joint, this kind of treatment
may be insufficient and surgical excision appears to be the
only viable way to prevent stiffness of the prosthesis (24,
27). In the case report described, the surgical excision fol-
lowed by a therapy with the celecoxib resulted in an early
good outcome for the patient. We chose celecoxib because
it shows the same efficacy as indomethacin in the preven-
tion of HO after hip prosthesis with significantly fewer side
effects (28).

Although the incidence of HO following total knee re-
placement is probably higher than what is commonly ex-
pected, the incidence of severe HO, which affects the ROM
is much rarer with only a small number of reported cases.
An optimal result was achieved via early surgical removal
and celecoxib treatment that optimally resolved articular
stiffness. We suggest this choice of treatment for HOs >
5cm that limit the ROM and negatively influence the clini-
cal outcomes of the TKR.

Footnotes
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