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Femoral Quadriceps Tendon Closure Failure After Total Knee Arthroplasty
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Abstract
Extensor mechanism disruption after total knee arthroplasty is rare. Extensor mechanism disruption can occur
either intraoperatively or postoperatively. We present our first case a femoral quadriceps tendon closure failure in
a medial parapatellar approach. Two causes might explain the failure of the femoral quadriceps tendon closure.
One is insufficient sutures in the closure of the medial parapatellar approach. The other might be the effect of a
local periarticular injection. A torn tendon was refreshed and performed tightly with heavy nonabsorbable sutures. A
successful repair was obtained.
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Introduction
Many complications after total knee arthroplasty (TKA) have
been reported. Extensor mechanism disruption is rare and sometimes
reported as a complication in revision TKA [1-3]. The extensor
mechanism includes the femoral quadriceps tendon, the patella, the
patellar tendon, and the tibial tubercles. It has been reported that
extensor rupture occurs in 0.17% to 2.5% of TKA cases [4-6]. The
rupture can occur either intraoperatively or postoperatively. The
division of arteries during TKA can exacerbate the compromise to the
blood supply and weaken the extensor mechanism. We present our
first case of a femoral quadriceps tendon closure failure in a medial
parapatellar approach.

Case Presentation
A 71-year-old man presented with severe right knee pain and gait
disturbance. The patient had right TKA 6 years ago. After the operation,
there had been no symptoms. He had mild pain in the left knee 1 year
ago. The pain worsened, and therefore, he came to our department to
undergo left TKA.
As for the physical findings, swelling and tenderness were observed
on the left side. The range of motion (ROM) was limited from 5° to 135°.
The patellofemoral joint had no problems. There was no significant
muscle weakness of the lower limbs.
The hip-to-ankle standing X-ray image demonstrated a KellgrenLawrence OA grade 4. The anatomical lateral distal femoral angle
(FTA) was 187°.
TKA was performed using a Balance Knee System PS type (Japan
Medical Dynamic Marketing) with cement (Figure 1). The patella
was not replaced. To prevent severe pain after the operation, a local
periarticular injection was performed. After the operation, ROM
exercise and partial weight bearing were started. However, swelling
and fluctuation above the patella of the right knee was observed.
We considered these symptoms to be due to subcutaneous bleeding.
Puncture to part of the fluctuation was performed. Blood effusion was
drained; however, symptoms got worse. Two months after the surgery,
extension lag appeared gradually and the ROM was from 0° to 120° with
an extension lag of 20°. It was suggested that soft tissue closure failure
had occurred. MRI revealed soft tissue closure failure in the femoral
quadriceps tendon (Figures 2A and 2B). A reoperation was performed.
In the operative findings, the femoral quadriceps tendon in the medial
parapatellar approach was torn and had failed to be closed. The torn
tendon was refreshed and closed tightly with heavy nonabsorbable
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Figure 1: Postoperative radiograph showing TKA.

sutures with ethibond excel (Johnson & Johnson). After the operation,
a knee brace was put on the right leg for 2 weeks. ROM exercise and
partial weight bearing were started. Three months after the operation,
the ROM was from 0° to 120°. The quadriceps’ strength was normal in
comparison to the right knee. MRI revealed repair of soft tissue closure
in the femoral quadriceps tendon (Figure 3).

Discussion
Extensor mechanism disruption is rare and causes a deficit of
active knee extension as well as impaired knee function. The extensor
mechanism includes the quadriceps tendon, the patella, the patellar
tendon, and the tibial tubercles. Quadriceps tendon rupture results from
a traumatic episode. It has been reported that there are many etiological
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Figure 2: Post-operative MRI at 2 months showing the failure of closure in femoral quadriceps tendon portion. A) Coronal T2-weighted image. B) Axial T2-weighted image.

Figure 3: Post-reoperative MRI at 3 months axial T2-weighted image.

factors contributing to the disruption after TKA. Dobbs reported that
the arthrotomy used to expose the joint in patients undergoing TKA
could in fact impair the blood supply to the tendon [5]. Parker reported
that component misalignment or joint-line elevation can result in
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impinging of the tendon, predisposing it to a partial or total tear [7].
We reported a femoral quadriceps tendon closure failure in a medial
parapatellar approach. We have never before experienced a closure
failure of the femoral quadriceps tendon. It is necessary to select the best
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surgical option for the closure of the femoral quadriceps tendon. The
quality of the remaining tendon and the integrity of the surrounding
soft tissue are very important. Pagnano reported that augmentation of
the repair with different grafts might enhance the healing process and
strengthen the repaired structure in cases where the injured tissue has
retracted because of degenerative processes [8]. In this case, the injured
tissue had relatively good blood supply 2 months after TKA. As the tear
pattern was longitudinal along the medial parapatellar approach, the
suture repair showed a good outcome.
We suggest two possible causes of the closure failure of the femoral
quadriceps tendon. One is that insufficient sutures were used in the
closure of the medial parapatellar approach. The other might be the
effect of the local periarticular injection. The local periarticular injection
included morphine sulfate, epinephrine, corticosteroid, and NSAID.
Vashiya and Koh reported that local infiltration analgesia reduced pain,
and that no major complications occurred [9,10]. Mirzai and Glasser
reported that corticosteroids decrease post-surgical pain by reducing
the production of prostaglandins and increasing vasodilation when
injected directly into the surgical wound [11,12]. Local periarticular
injection has begun to be used in our hospital since one year ago. In
the current case, the analgesic solution was directly injected into the
quadriceps tendon due to fear of bleeding from the tendon. Whether
the analgesic solution should be injected into the extensor mechanism
is controversial. Chia reported that there is a risk of delayed tendon
rupture by injecting the extensor mechanism [13]. Direct injection
into the quadriceps tendon might prevent healing of the sutures in the
femoral quadriceps tendon. Now the analgesic solution is not directly
injected into the quadriceps tendon.
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