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Introduction: Tenosynovial giant cell tumor (TSGCT) is a slow-growing soft tissue tumor that develops from the
synovial tissue of tendon sheaths, joints, or bursae. In the knee, this type of tumor is uncommon. Giant cell
tumors of the cruciate ligaments' tendon sheath are far more infrequent. Only 16 localized TSGCTs of the cruciate
ligaments have been recorded in the literature to our knowledge, with 9 involving the anterior cruciate ligament

(ACL) and 7 involving the posterior cruciate ligament (PCL).

Case presentation: We present a rare case of localized TSGCT arising from the PCL's femoral insertion in a 44-year-
old male, as well as a literature review on localized TSGCT of cruciate ligaments in the knee. The diagnosis of
tumor's presence was made using MRI while the definitive diagnosis was obtained through intraoperative
evaluation and postoperative pathology.

Conclusion: Arthroscopic tumor resection was an effective and safe treatment option based on the available data.

1. Introduction

TSGCT is a soft tissue tumor that develops locally in the synovial
tissue of tendon sheaths, joints, or bursae. This type of tumor is quite
uncommon in the knee [1]. TSGCT that develops locally from the cru-
ciate ligament is much more uncommon. Only 16 cases of localized
TSGCT of the cruciate ligament have been reported in the English
literature, including 9 cases of the ACL [2-8] and 7 cases of the PCL
[6,9-14]. Otsuka [3] described the first case of TSGCT originating from
ACL. Sheppard [10] described the first case of TSGCT arising from PCL.
Due to the rarity of this condition, there are no guidelines for diagnosis,
treatment, or postoperative follow-up and evaluation. We describe a
case of TSGCT of the PCL that we initially mistook for a Cyclops lesion.
This case report has been reported in line with the SCARE Criteria [15].

2. Case presentation

A 44-year-old male patient complained of discomfort in the left knee
while extending for two months. The pain began spontaneously and was

vague. The patient previously underwent conservative treatment for a
grade II PCL injury ten years ago. Clinical examination revealed that the
range of motion of the knee was normal. Prior to the onset of the pain,
the patient was able to participate in amateur basketball without inci-
dent. The patient's MRI revealed a 1.8 x 1.2 x 1.0 cm mass in the
intercondylar area, located anterior to the ACL but originating from the
PCL's femoral insertion. Additionally, the MRI showed an earlier PCL
injury with a synovial cyst behind it (Fig. 1).

At first, we believed that the mass was fibrous tissue caused by PCL
injury. However, endoscopic examination revealed a yellowish, pinkish,
and partially gleaming white tumor that was continuous with the sy-
novial membrane at the PCL's femoral origin. The tumor became trapped
between the ACL and the intercondylar notch during extension (Fig. 2).
The PCL was stretched, impairing its function. By extending the ante-
romedial portal, we were able to detach the tumor from the PCL and
entirely remove it by using a radiofrequency device. The tumor was
measured to be 1.8 x 1.2 x 1 cm in size, which was consistent with the
size measured on MRI (Fig. 3). The superficial synovial membrane of the
PCL was completely removed along with the tumor, leaving only the
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Fig. 1. The tumor on sagittal plane MRI of the patient's left knee.
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Yellow asterisk: tumor; yellow arrow: neglected injury of PCL; white arrow: cyst of PCL; ACL: anterior cruciate ligament; PCL: posterior cruciate ligament.

normal fibrous structure. We made no more interventions. The histo-
pathology findings verified the characteristic lesions of TSCTG (Fig. 4).
Following surgery, the patient was promptly admitted to rehabilitation
and did not receive radiation therapy. After three months, the range of
motion of the knee was fully normal, and the patient's pain disappeared.

3. Discussion

TSGCTs are benign, slow-growing tumors that account for approxi-
mately 1.6% of soft tissue tumors. They are most frequently seen in the
hands (76% of cases), followed by the feet (12%). Only 4% of cases occur
in the knee. TSGCTs occur from 4 to 80 years old but are most prevalent
between the ages of 30 and 40, with a female/male ratio of around 2:1
[1]. TSGCT of the cruciate ligaments are exceedingly unusual while they
have been documented in only a few cases. Giileng et al. [5] reported the
largest series of intra-articular TSGCT of the knee, with seven patients,
of which 3 cases originated from the anterior cruciate ligament. Flevas
et al. [6] described two cases, one with ACL and one with PCL. Besides

the cruciate ligaments, intra-articular TSGCT of the knee can also orig-
inate from the fat pad [16,17], the medial plicae [18], the anterior horn
of the medial meniscus [19], the lateral retinaculum, the patellar tendon
[5], and the ligamentum membrane [20]. We only found 16 cases of
TSGCT of the cruciate ligaments reported in literature, comprising 9
cases of ACL and 7 cases of PCL. The average age of these 16 cases was
32 years (18-54), with 7 women and 9 men involved. Four of the thir-
teen cases with information happened in the left knee, while nine
occurred in the right knee.

TSGCTs of the hand or foot are often asymptomatic [1]. However,
the most typical clinical presentations of TSGCT of the cruciate liga-
ments are pain and decreased range of motion of the knee, frequently
without an obvious history of trauma. In 16 TSGCTs of the cruciate
ligament, except for three cases in Giileng's report [5] for which data
were not available, all remaining patients experienced pain, with 50%
having limited range of motion (Table 1). The average time between
symptom onset and operation was 2 years (0-5 years). Over 60% of
cases were found six months after initiation. Only two cases in Flevas'
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Fig. 2. Intra-operative arthroscopic imagines.

Yellow asterisk: the tumor; a-ACL; b-the tumor blended with PCL's s membrane; c-the tumor being trapped between intercondylar notch and ACL; d-after the excision.

report [6] were diagnosed immediately after the beginning of symp-
toms. Only 1/16 of reported cases had a two-month prior history of
trauma, and that injury also triggered the pain [10]. Clinical evaluation
of all reported cases revealed no evidence of ligament or meniscus
injury. In our case, the patient experiences a popping sound when
gradually extending the knee from 20 to 30 degrees to full extension, in
addition to the pain. We decided to perform endoscopic excision of the
lesion without reconstruction of the PCL because the patient was still
physically active and had not complained of any other issues before the
onset.

According to the literature, MRI is the primary approach for con-
firming the diagnosis of a tumor in the knee joint. TSGCT of the cruciate
ligaments could only be definitively diagnosed based on intraoperative
evaluation and postoperative pathology. Except for three cases for
which data were unavailable, all the remaining cases were undetected
on knee X-rays and regular laboratory tests (Table 1). In all cases, the
MRI revealed visible masses. Due to the rarity of TSGCT of the cruciate

ligament, its characteristics on MRI have not been well studied, and the
MRI is only effective for confirming the presence of a tumor, but not for
determining the exact original location or type of tumor. There were 4 of
16 patients had preoperative diagnostic biopsies. The remaining authors
established a clear diagnosis based on their examination of the tumor's
origin during surgery and postoperative pathology. The tumor's size
varies from 1 to 5 cm [12,13]. The size of our patient's tumor was 1.8 x
1.2 x 1 cm.

Arthroscopic tumor removal is the favorite treatment option for
TSGCTs located in the cruciate ligament. According to previous reports,
13/16 patients had endoscopic tumor removal, while only three cases
underwent open surgery, including two cases of PCL adjacent to the
posterior capsule [10,11] and one case of ACL. Most of the tumors were
located in the fat pad [2]. Although no additional adjuvant treatment
such as radiation therapy was given following surgery, the authors
observed no recurrence in either open or endoscopic surgery cases.
Although the total recurrence rate of TSGCTs varied between 7 and 29%
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Fig. 3. Gross examination of the tumor mass: yellowish, pinkish, and partially
shiny white, sizing 1.8 x 1.2 x 1 cm.

[21], no recurrence was seen at follow-up ranging from 6 months to 4.5
years in 16 reported cases (Table 1). Our patient has only been observed
for three months after surgery, however, we believe, like Xu et al. [9],
that there will be no recurrence once the tumor has been entirely excised
by endoscopy. Our patient will be re-examined with MRI every six
months for the first two years. In case of relapse, reintervention by
endoscopic surgery could be considered.

4. Conclusion

Localized TSGCT of the cruciate ligaments of the knee are extremely
uncommon and have received insufficient attention. The primary signs
are pain and limited range of motion. The diagnosis of the tumor's
presence is made using MRI while a definitive diagnosis is obtained
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through intraoperative evaluation and postoperative pathology. Based
on the available data, arthroscopic tumor resection is an effective and
safe treatment option.
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Fig. 4. The histopathology of H & E staining (x400) showed scattered multinucleated giant cells (yellow asterisks) and hemosiderin laden macrophages (yel-

low arrows).
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onset
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No

3yrs
2yrs

22 x1.8 Yes

No

No

No

Yes

No

2 yrs
2yrs

Right
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No No

No
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2015 27 ACL Left 3yrs No Yes No
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Locking

Yes
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2 wks
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PCL
PCL
ACL
ACL
ACL
ACL
ACL
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30
32
31

2015

Xu

2yrs

No (open)
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2x3x%x2
Yes

N/A

No No
No

Flx (100°)
No
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Yes

No

Right
Left

2015

Sayed
Wong

No

6 mos
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1.5 yrs

N/A
N/A
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13 mos
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29x3

Yes

No
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M: male; F: female; ACL: anterior cruciate ligament; PCL: posterior cruciate ligament; Ext: extension; Flx: flexion; N/A: non available; mos: months; yrs: years; wks: weeks.
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