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Abstract

BACKGROUND

Osteochondroma is one of the most common benign bone tumors, and it may
cause bone and joint deformities and limited range of motion of an adjacent joint.
The pes anserinus region is one of the most frequent sites of osteochondroma, but
knee locking caused by osteochondromas in the pes anserinus region is extremely
rare.

CASE SUMMARY

We describe a 13-year-old Japanese girl’s extra-articular knee locking that
occurred when the semitendinosus tendon got caught in osteochondroma that
had developed in the pes anserinus region. The osteochondroma was surgically
resected. The postoperative outcome has been excellent, with no recurrence of
knee locking or tumor one-year post-surgery.

CONCLUSION
When a young person develops knee locking, the possibility of extra-articular as
well as intra-articular locking should be considered. Osteochondroma, one of the
causes of extra-articular locking, can be treated with surgery with good posto-
perative results.

Key Words: Extra-articular knee locking; Impingement; Osteochondroma; Pes anserinus;
Tibia; Surgery; Case report
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Core Tip: Osteochondroma is one of the most common benign bone tumors, but extra-articular knee locking caused by
osteochondroma in the pes anserinus region is extremely rare. We report a case of extra-articular knee locking that occurred
when the semitendinosus tendon got caught in osteochondroma that had developed in the pes anserinus region. The
osteochondroma was surgically resected. The postoperative outcome has been excellent with no recurrence of knee locking
or tumor 3 mo post-surgery.

Citation: Sonobe T, Hakozaki M, Matsuo Y, Takahashi Y, Yoshida K, Konno S. Knee locking caused by osteochondroma of the
proximal tibia adjacent to the pes anserinus: A case report. World J Clin Cases 2023; 11(23): 5595-5601
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INTRODUCTION

Osteochondroma is one of the most common benign bone tumors, and it accounts for 35% of benign bone lesions and 8%
of all bone tumors[1,2]. The average age at the diagnosis of solitary osteochondroma is 18 years (median 15 years; range 2-
77 years), with a male predominance (65% vs 35%)[2]. Osteochondromas have been identified at various part of the body.
Since osteochondroma frequently occurs in the metaphysis of the long bone of an extremity, it may cause bone and joint
deformities and a limited range of motion of an adjacent joint.

The pes anserinus region is one of the most frequent sites of osteochondroma in young individuals[3], but knee locking
caused by osteochondromas in the pes anserinus region is extremely rare. We describe a case of extra-articular knee
locking that occurred when the semitendinosus tendon got caught in an osteochondroma that had developed in the pes
anserinus region. This case was treated surgically, and the patient’s postsurgical functional outcome has been excellent.

CASE PRESENTATION

Chief complaints
The patient was a 13-year-old Japanese girl. While she was playing badminton, her left knee was locked after the flexion,
and the locking later resolved spontaneously.

History of present illness

Three months after that incident, left knee was locked again when she got up from a couch at home. At a primary
hospital, osteochondroma was suspected based on radiological findings, and she was referred to our hospital for surgical
treatment.

History of past illness

On admission, she was in good health with no previous history of other diseases or injuries.

Personal and family history
She had no remarkable personal or family medical history.

Physical examination

The knee locking had released. Ballottement of the patella of the left knee was negative, and a bony protuberance was
palpated in the same region as the pes anserinus. The active range of motion (ROM) of the left knee was from 0° to 145°,
and left knee pain and anxiety were caused during flexion and extension of the knee, but locking was not reproduced.

Laboratory examinations
Laboratory test results were all negative.

Imaging examinations

Plain radiographs showed a bony protuberance on the medial side of the proximal tibia (Figure 1A and B). Computed
tomography showed a hook-shaped bony protuberance extending distally. Axial sections showed bone marrow
continuity within the lesion (Figure 2). T2-weighted magnetic resonance imaging (MRI) showed that the pes anserinus
directly covered the bony protuberance, and a high signal change was observed in the semitendinosus tendon (ST). MRI
also showed bone marrow continuity within the lesion (Figure 3).
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Figure 1 Preoperative plain radiographs of the left knee. A and B: Plain anteroposterior (A) and lateral (B) radiographs revealed a bony protuberance on
the medial side of the patient’s proximal tibia; C and D: Plain anteroposterior (C) and lateral (D) radiographs revealed that osteochondroma was sufficiently resected
at immediately after surgery; E and F: Plain anteroposterior (E) and lateral (F) radiographs revealed no recurrence of osteochondroma at one year after surgery.

DOI: 10.12998/wjcc.v11.i23.5595 Copyright ©The Author(s) 2023.

Figure 2 Preoperative computed tomography scans of the patient’s left knee. A-C: Axial (A) and 3D (B and C) computed tomography scans showed a
bony protuberance with bone marrow continuity on the medial side of the proximal tibia.

FINAL DIAGNOSIS

The final diagnosis was extra-articular knee locking due to an osteochondroma of the pes anserinus region.
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Figure 3 Preoperative T2-weighted magnetic resonance imaging of the left knee. A-C: Coronal (A), sagittal (B), and axial (C) T2-weighted magnetic
resonance imaging of the left knee indicating bone marrow continuity within the lesion and the pes anserinus directly covered the bony protuberance. A high signal
change was observed in the semitendinosus tendon.

TREATMENT

An incision was made directly above the pes anserinus region, and a bony protuberance covered by periosteum was
identified under the pes anserinus. Flexion and extension of the left knee joint reproduced impingement and snapping of
the ST and bony prominence, but knee locking did not occur. A longitudinal incision was made in the sartorial fascia
directly above the ST. The ST was retracted proximally, and the superficial medial collateral ligament (MCL) was
confirmed. By making a longitudinal incision through the MCL, the whole aspect of the tumor and the cartilage cap at the
apex could be observed. The tumor was resected with a luer and chisel, taking care to avoid under-resection. After the
tumor resection, the left knee joint was flexed, and it was observed that the impingement with the ST had disappeared.
Postoperative plain radiographs demonstrated that the osteochondroma was sufficiently resected (Figure 1C and D). In
the pathology examination, a coating of vitreous cartilage which thought to be a cartilage cap was observed on the surface
of the lesion (Figure 4), and the tumor was thus pathologically diagnosed as osteochondroma.

OUTCOME AND FOLLOW-UP

Full weight-bearing and ROM exercise with no restriction was initiated, and at one-year post-surgery, the patient had no
recurrence of osteochondroma or knee locking (Figure 1E and F). In addition, the active ROM of the left knee was from 0°
to 150°, with no limitation of joint ROM.

DISCUSSION

Knee locking develops suddenly and causes significant hinderance of daily life due to pain and limitations of activities.
The most common cause of knee locking is intra-articular lesions; meniscus injuries are the most frequent, followed by
ligament injuries and intra-articular free bodies[4]. Synovial hemangiomas, tenosynovial giant cell tumors, gouty arthritis,
lipomas, and intra-articular ganglions are less common causative diseases[5-7]. Conversely, knee locking due to extra-
articular disease is uncommon; post-fracture deformity and osteochondroma have been reported as causative conditions
[8-10]. Abnormal bone shapes may cause knee locking due to the incarceration or constraint of musculotendons around
the knee joint.

In terms of knee pain, the differential diagnosis includes apophysitis, such as Osgood-Schlatter disease[11] and
Sinding-Larsen-Johansson disease[12], jumper’s knee[13], and bipartite patella[14]; these disorders are more common in
children and adolescents. In the present case, the final diagnosis was established based on the injury mechanism, the
localization of tenderness, and radiological findings.

Osteochondroma that develops in the pes anserinus region causes impingement with pes anserinus. Muscle tendons
and soft tissues are subjected to repeated mechanical irritation, which can cause tendonitis, tendon rupture, and bursitis
[15]. Clinical symptoms such as pain, swelling, snapping, and catching are generally referred to as pes anserinus
syndrome[16]. Pes anserinus syndrome is more common in females after middle age and is often associated with
anatomical deformity[17,18].

Only a few cases of knee locking due to osteochondroma have been reported. The possibility of knee locking is usually
considered based on the patient’s clinical history, physical examination, and imaging findings, and the cause of locking is
then identified and treated based on the cause. Our search of the relevant literature revealed only 10 prior cases of
osteochondroma-causing extra-articular knee locking (Table 1)[8,10,19-21]. Among the cases in which the mechanism of
injury was known, the knee locking occurred due to knee deep flexion in all cases.
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Table 1 Prior cases of osteochondroma-causing extra-articular knee locking

Agein . Inju Post- operative follow-u -
Ref. g Sex Tumor location . . o P Clinical outcome
yr mechanism period
Kralik et al[20], 1951 NA NA Distal medial NA NA NA
femur
NA NA Distal medial NA NA NA
femur
Kernohan et al[10], 19 B Proximal medial ~ Knee deep flexion NA Symptom resolved
1984 tibia
19 M  Proximal medial ~ Crouching NA Symptom resolved
tibia
19 F Proximal medial ~ After squat NA Symptom resolved
tibia
13 F Proximal medial ~ During squat NA Symptom resolved
tibia
Fraser et al[19], 1996 NA NA Proximal medial ~NA NA Symptom resolved
tibia
NA NA Proximal medial ~ NA NA Symptom resolved
tibia
Sansone et al[8], 23 F Proximal medial Knee deep flexion 24 mo No recurrence of osteochondroma and
1999 tibia locking
Andrews et al[21], 18 F Proximal medial During squat 3 mo No recurrence of osteochondroma and
2019 tibia locking
Present case 13 E Proximal medial =~ Knee deep flexion 3 mo No recurrence of osteochondroma and
tibia locking

The surgical procedure in all 11 patients was resection. NA: Not available.

DOI: 10.12998/wjcc.v11.i23.5595 Copyright ©The Author(s) 2023.

Figure 4 Pathological findings of surgical specimens. Pathologically, a coating of vitreous cartilage which was thought to be a cartilage cap was observed
on the surface of the lesion. A: Hematoxylin-eosin (H-E) staining, x 2; B: H-E staining, x 20.

The mechanism of extra-articular knee locking of the pes anserinus and osteochondroma was described as occurring
when the pes anserinus, which is located anterior to the osteochondroma during knee extension, moves posterior to the
osteochondroma during flexion, and is caught by the hook-shaped osteochondroma during re-extension[19]. Surgery was
performed in all 10 of the previously reported cases, and no recurrence of knee locking has been reported (Table 1).
Although there are two reports that repeated flexion-extension motion can release the knee locking, excessive flexion-
extension motion may cause tendon and tendon-membrane injury[10,19]. Resection is thus recommended for clinically
symptomatic osteochondromas.

In the present case, the knee locking could not be reproduced intraoperatively, but impingement and snapping were
observed. Since no other factors inside or outside the knee joint were observed to have caused the locking, we concluded
that the cause of the knee locking was osteochondroma. As in previous reports, the surgical resection of the patient’s
osteochondroma showed good postoperative results without locking knee or tumor recurrence.
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CONCLUSION

When a young patient develops knee locking, intra-articular locking may be suspected as the cause, but if there are no
intra-articular findings that could cause the knee locking and extra-articular knee locking is not present, the patient may
have recurrent pes anserinus syndrome and a musculotendinous injury may occur around the knee joint in the future.
When clinicians encounter a young patient with extra-articular knee locking or pes anserinus syndrome, the possibility of
osteochondroma should be considered.
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