
Flexion contracture deformities, as well as severe varus and 
valgus deformities of the knee joint, accompany osteoarthritis 
(OA) or rheumatoid arthritis (RA). Various factors can cause 
flexion contracture in arthritic knee joints, such as deformities of 
the ligament, joint capsule, and bone. Flexion contracture causes 
severe pain and impairs knee joint function, resulting in loss of 
ambulation when the angle exceeds 30o and restriction to daily 
activities. Various methods are available for the treatment of 
flexion contracture deformity depending on the severity of con-
tracture. One is total knee replacement, which reportedly relieves 
pain caused by flexion contracture deformities, stabilizes knee 
joint movement, and corrects flexion contracture with excellent 
results1). We performed a total knee arthroplasty (TKA) accord-
ing to the rule of one-third correction of flexion contracture and 
conducted serial casting and physical therapy in a patient with a 

severe 90o flexion contracture and valgus deformity caused by RA 
in both knees. Preoperatively, the patient had limited knee joint 
motion and inability to walk. The procedure restored stable joint 
movement and corrected knee joint deformity. Her pain was suc-
cessfully relieved, and she was able to walk after surgery. Herein, 
we report this case with a literature review.

case report

A 26-year-old female patient with chronic RA visited the hospi-
tal because of chronic joint pain in both knees and limited knee 
joint motion induced by severe flexion contracture and valgus 
deformity. She had RA diagnosed 10 years ago and had been 
undergoing conservative treatment. The pain in both knees was 
aggravated since 5 years ago, and a severe flexion contracture 
deformity developed gradually, resulting in inability to walk. The 
range of motion (ROM) of the right and left knees was limited to 
85o−135o and 90o−130o, respectively, which was accompanied by 
a valgus deformity. Severe flexion contracture and valgus defor-
mity were observed on the plain radiographs and scanogram (Fig. 
1A–C). Both knees had severe joint destruction and deformity 
caused by RA, which was the indication for TKA. Operation was 
decided for the left knee first due to the presence of more severe 
pain and greater flexion contracture deformity than the right 
knee. Although preoperative application of serial casting and 
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physical therapy may be more effective for severe flexion con-
tracture in both knees, we decided to perform TKA and proceed 
with serial casting and physical therapy postoperatively to correct 
the remaining flexion contracture. Furthermore, considering the 
possibility that she might need additional revision knee arthro-
plasty in the future, as well as her young age, the goals of surgery 
were to perform a proper soft tissue procedure and minimal 
osteotomy for one-third correction of the flexion contracture de-
formity.

Surgery was performed under spinal anesthesia and the 90o 
flexion contracture of the left knee measured in the preoperative 
test was confirmed in surgery (Fig. 1D). Using the general medial 
parapatellar approach, the hyperplastic synovium was removed. 
Femoral posterior condyle osteophyte removal was carried out 
and a proper posterior soft tissue release was performed. Then, 
additional distal femoral resection of more than 2 mm was per-
formed to treat the flexion contracture by widening the extension 
gap. The posterior cruciate ligament (PCL) was resected to bal-
ance the flexion/extension gap and a PCL-substituting implant 
(e.motion; B. Braun-Aesculap, Tuttlingen, Germany) was inserted.

Immediately postoperatively, plain radiography of the left knee 
was performed: the anteroposterior and lateral views of the left 
knee joint revealed that an additional extension of approximately 
29o was attained (Fig. 2A). Quadriceps setting exercise was begun 
immediately postoperatively, and serial casting and physical ther-
apy were performed to correct the remaining flexion contracture 
deformity. Gradual stretching and correction of the posterior 
capsular structure of the knee joint was also initiated. Three 
months after the operation, the left knee pain was considerably 
relieved and full extension was achieved with 0o–100o of ROM 
(Fig. 2B). Six months after the operation, the patient underwent a 
TKA for the right knee using the same method, which was mini-
mal ostectomy for one-third correction of the flexion contracture 
deformity, using the same implant. Immediately postoperatively, 
anteroposterior and lateral radiographs of the right knee joint 
revealed an approximately 17o of increase in knee extension (Fig. 
3). Postoperative treatment was done in the same way as in the 
opposite side. Three months after the operation, the knee joint 
pain was considerably relieved and the ROM of the right knee 
was between 0o and 100o, indicating restoration of full extension. 
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Fig. 1. Preoperative anteroposterior (A) 
and lateral (B) radiographs of both knees 
and weight bearing full-length scanogram 
(C). (D) The preoperative flexion contrac-
ture of the left knee was 90°. 
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During the follow-up period, full extension was achieved in both 
knees, and the thigh quadriceps muscles and hip and trunk mus-
cles rapidly gained strength by performing standing exercises. 
Sixth months after the surgery, the patient was able to walk in-

dependently without using crutches, and no abnormalities were 
observed on anteroposterior and lateral radiographs of the knee 
joints (Fig. 4).

discussion

Flexion contracture can result from long-term progression of 
OA or RA. The mechanism that induces flexion contracture in-
cludes inflammation of soft tissues in inflammatory diseases such 
as RA. Osteophyte formation can be a mechanism in degenera-
tive or traumatic arthritis2). Severe flexion contracture of the knee 
joint is usually accompanied by posterior subluxation of the tibia, 
valgus deformity, and external rotation of the tibia. These can be 
partly caused by contracture and traction of the biceps muscle 
and iliotibial band3).

In general, attempts are made to improve flexion contracture 
with splinting, corrective serial casting, skeletal traction, or op-
erative joint mobilization3). In addition, depending on the degree 
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Fig. 2. Anteroposterior and lateral (A) radiographs of the left knee taken 
after total knee arthroplasty (TKA). (B) Full extenson of the left knee 
was achieved at 3 months after TKA.
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Fig. 3. Anteroposterior and lateral radiographs of the right knee taken 
after total knee arthroplasty.

Fig. 4. Anteroposterior and lateral radiographs of both knees at 6 
months after right total knee arthroplasty. 
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of deformity, TKA can be a therapeutic option that is reportedly 
effective for relieving pain caused by flexion contracture, attain-
ing stable knee joint motion, and correcting flexion contracture 
deformity4).

Various treatment methods of flexion contracture have been 
used during TKA in accordance with the following deformity 
angle categories: <15o, 15o−45o, 45o−60o, and ≥60o. Treatment 
methods include osteophyte removal, posterior capsule separa-
tion, additional distal femoral resection, tibial posterior slope 
adjustment, and PCL resection5). Furthermore, Scott2) in a recent 
publication described that preoperative manipulation and serial 
casting should be considered in the case of severe flexion con-
tracture, and a PCL-substituting technique should always be used 
for flexion contractures of 45o−60o. For greater than 60o of flexion 
contractures, preoperative manipulation and serial casting are 
also considered appropriate, and total condylar III stability pros-
thesis should often be used to resolve flexion gap laxity.

Firestone et al.6) reported that serial casting performed 2−4 
weeks before operation successfully corrected knee joint flexion 
contracture of approximately 20o. Laskin and O’Flynn7) recom-
mended preoperative reduction of below 45o of flexion contrac-
ture. Scott2) in a recent publication suggested that intraoperative 
flexion contracture correction can be an important guideline that 
determines final results; however, it was noted that the “rule of 
one third” should be applied to flexion contracture greater than 
40o identified preoperatively under anesthesia in patients with 
inflammatory arthritis (e.g., RA). This rule states that intraopera-
tive correction must be limited to one third of the flexion con-
tracture assessed preoperatively under anesthesia. This is because 
the residual one third will resolve satisfactorily with postoperative 
physical therapy, sometimes supplemented by serial casting or 
the use of a dynamic splint. 

In this study, intraoperative one-third correction of the flexion 
contracture was performed without preoperative correction. Se-
rial casting and physical therapy were performed immediately 
after the operation, and complete knee extension was achieved.

Regarding flexion contracture changes during the postoperative 
follow-up period, some authors assert that complete intraopera-
tive correction is necessary to correct all flexion contracture de-
formities6), because the remaining knee joint deformity does not 
improve over time. However, Tanzer and Miller8) recommended 
that complete surgical correction of flexion contracture is not 
necessary because the remaining flexion contracture would im-
prove in time after TKA. They do not recommend an additional 
ostectomy for 30o of flexion contractures, as intraoperative com-
plete correction is not necessary. Ritter and Stringer9) reported 

that complete surgical correction of flexion contracture was not 
necessary in the case of preoperative flexion contracture greater 
than 15o, as the flexion contracture would improve considerably 
within 6 months after surgery.

In this report, we described a 26-year-old female patient with 
RA diagnosed 10 years ago. When she visited the hospital, she 
had chronic joint pain in both knees and limited knee joint mo-
tion induced by severe flexion contracture and valgus deformity. 
Since 5 years before presentation to our hospital, severe flexion 
contracture deformity had developed gradually, making her un-
able to stand and walk. So we aimed to correct the severe flexion 
contracture deformity to restore her normal walking condition by 
performing TKA followed by serial casting and physical therapy. 
The patient’s knee joint motion was restored through knee defor-
mity correction. The treatment successfully relieved her pain, and 
she was able to walk again. We did not perform flexion contrac-
ture correction before surgery, considering the previous reports 
suggesting that in patients with RA combined with severe flexion 
contracture of the knee joint, the remaining flexion contracture 
after surgery can be effectively treated with serial casting and 
physical therapy. Furthermore, considering the possibility that 
the patient might need additional revision knee arthroplasty in 
the future and her young age, TKA was performed using general 
PCL-substituting implants. After correction of one third of the 
flexion contracture deformity through TKA, the patient under-
went serial casting and physical therapy to correct the remaining 
flexion contracture. The treatment results were successful, and 
she was able to walk again 6 months after the surgery. Further 
studies are needed on the corrective methods for severe flexion 
contractures greater than 60o.
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