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Summary

Purpose: Giant cell tumor of the tendon sheath (GCTTS)
is a slowly progressing soft tissue tumor. The present ret-
rospective study recorded and evaluated cases of GCTTS of
the hand.

Methods: A cohort of patients suffering from GCTTS of the
hand and treated surgically were studied in terms of diag-
nosis, therapy, recurrence, as well as in terms of functional
outcome with the use of the QuickDASH score.

Results: A total of 36 patients (13 men; 23 women) with a
mean age of 38.8 years (xstandard deviation/SD=8.7) were
evaluated. According to Al- Qattan classification 10 cases
of type Ia, 11 cases of type Ib, 6 cases of Ic and 9 cases of
IIa were found, while the mean tumor diameter was 2.6 cm
(SD=1.1). The mean follow up was 21 months (SD=12). The

Introduction

GCTTS is a slowly increasing soft tissue tu-
mor with a growth period that varies from months
to years [1]. GCTTS, also called pigmented vil-
lonodular tenosynovitis, is a lesion composed of
pleomorphic cell population, including lipid-laden
foamy cells, multinucleated giant cells and round
or polygonal stromal cells, often with deposits of
hemosiderin in a collagenous stroma [1,2].

mean QuickDASH Score was 0.3 (SD=06.7). Furthermore, a
total of 31 patients (80%) characterized their outcome as
satisfactory. Recurrence was observed in 4 patients, while
none of them had initially undergone radiotherapy.

Conclusions: This study has shown a direct correlation be-
tween the QuickDASH Score results and the objective level
of satisfaction in cases of GCTTS treated surgically. The
present study cohort had 11.11% recurrence rate during a
mean follow-up of 21 months. It is of note that none of these
cases had initially undergone radiotherapy. It is of utmost
importance to carefully select the patients that meet the cri-
teria for postoperative radiotherapy.
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The nature of this lesion is controversial, since
some authors believe it has a neoplastic nature,
whereas others consider it a non-neoplastic tumor.
There are a few theories regarding the pathogen-
esis of GCTTS, such as trauma, infection, vascular
disorders, lipid metabolism disorders, osteoclastic
proliferation, immune mechanisms, inflammation,
neoplasia and metabolic disorders. The dominant
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pathogenic hypothesis is however, a reactive or re-
generative hyperplasia associated with an inflam-
matory process [3,4].

GCTTS has two types: diffuse and localized.
The localized type is more commonly observed in
the hand and rarely in the joints. The diffuse type
is larger than the localized type, may be localized
within the joint, and may lead to a limited range
of motion [5].

Solitary tenosynovial nodules in the digits of
the hand have been reported in 7-45% of patients.
It is the second most common tumor of the hand
after ganglions, while it appears at the sheath of
the flexor tendon in 85% of the cases. It affects pa-
tients between 30 and 50 years old, with a higher
frequency in women [6].

Therapeutically these lesions related to tendon
sheaths should be carefully surgically removed, in
order to prevent recurrence (Brunner approach) [7].

According to Al Qattan, GCTTS can be intraop-
eratively classified into two main types, depending
on whether the entire tumor was, or was not, sur-
rounded by one pseudocapsule. Each type is then
sub-classified according to the thickness of the
capsule, lobulation of the tumor, the presence of
satellite lesions, and the diffuse or multicenteric
nature of the tumor (Table 1) [8].

The Quick Disabilities of the Arm Shoulder
and Hand (DASH) is a shortened version of the
DASH Outcome Measure. Instead of 30 items, the
QuickDASH uses 11 items to measure physical
function and symptoms in people with any or mul-
tiple musculoskeletal disorders of the upper limb.
The QuickDASH was designed to include disability
questionnaires. As such, scaling was ranked from
0 indicating least disability to 100 indicating most
disability [9].

The present retrospective study, with a mean
follow up of 21 months, recorded and evaluated 36
cases of GCTTS of the hand in terms of diagnosis,
therapy, recurrence, as well as in terms of func-
tional outcome with the use of the QuickDASH
score.

Methods

Between January 2005 and December 2015, 36
consecutive patients suffering from GCTTS of the hand,
treated surgically from a single experienced hand sur-
geon with radical resection of the tumor (with palmar
he zig-zag volar-digital incision Brunner approach,
cleaning of bone erosions, and restoration of the tendon
sheath) were studied.

Physiotherapy included initially passive and later
active mobilization with the limit of pain from the sec-
ond postoperative day for all patients. Gender, age, per-
sonal medical history, clinical appearance, location of
the tumor and the cause of the mass were evaluated and
recorded. Additionally, recurrence, as well as complica-
tions were recorded during the follow-up.

All lesions were classified according to Al-Qattan
classification. The QuickDASH score was performed
postoperatively, evaluating the function during the fol-
low-up. At their follow-up, patients completed a visual
analogue scale of O to 100, where O indicated “not satis-
fied” and 100 was “very satisfied”. Those defining their
level of satisfaction as =50 were categorized as being
satisfied and those <50 were categorized as dissatis-
fied. This method has already been used for estimat-
ing patient’s satisfaction in hip and knee arthroplasty
[10,11].

Statistics

Mean values and standard deviations (SDs) were
calculated using Microsoft Excel 2007 (Microsoft cor-
poration, Redmond, Washington). A p value <0.05 was
considered as statistically significant.

Results

A total of 36 patients (13 men; 23 women) with
a mean age of 38.8 years (SD=8.7) were surgically
treated for a GCTTS of the hand from 2005-2015.
The tumor was palmar-located in all cases, while
in 24 cases at the predominant side (right side for
right handed and left side for left handed). Seven
patients were complaining of numbness and 12
had a mechanical block. The duration of symptoms
ranged from 2 months to 4 years.

Table 1. Al Qattan classification of tendon sheath giant cell tumors of the hand

Type I: The entire volume is surrounded by a pseudo - membrane

a. Solitary nodule in a thick whitish membrane.
b. Solitary nodule in a thin film.
c. Lobar lesion surrounded by a common pseudo membrane.

Type II: The entire volume is not surrounded by a membrane

a. A main node (in a pseudo-membrane), which is accompanied by a separate satellite lesion.
b. Widespread type with many granular tumors without membrane.
c. Polycentric type with many separate lesions in the same finger.
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The identified cause was trauma in 12 cases
(33.34%), rheumatic arthritis in 2 (5.55%), while
the rest were of unknown cause (22; 61.11%).
The mass was located at digit (D) 2 in 14 cases or
38.8%, at D3 and D4 in 7 cases or 19.4% each and
at D5 in 8 or 22.4%.

Plain radiographs showed soft tissue swelling
in all cases and bone erosion in 8 patients. These
patients received radiotherapy after surgery.

According to Al-Qattan classification the tu-
mors were categorized by the same experienced
surgeon intraoperatively as 10 cases of type Ia,
11 cases of type Ib, 6 cases of Ic and 9 cases of
IIa. Macroscopically the mean tumor size was 2.6
cm (SD=1.1), while histologically all lesions fitted
the classical description of pigmented villonodu-
lar tenosynovitis, with polygonal cells with round
nuclei and faintly eosinophilic cytoplasm inter-

spersed among giant cells. Granules of hemosi-
derin were also present in the cytoplasm of the
stromal cells (Figures 1 and 2).

The mean patient follow-up was 21 months
(SD=12). Surgical results were evaluated according
to the QuickDASH Score (for function) at follow-
up. The mean QuickDASH Score was 6.3 (SD=06.7).
Furthermore, a total of 31 patients (86%) charac-
terized their outcome as satisfactory:.

Postoperative complications were observed in
4 (11.11%) patients: 1 case of neuroapraxia, 1 case
of infection and 2 cases of stiffness. Recurrence
was recorded in 4 patients, distally from the ini-
tial tumor, at a 5, 12, 16 and 27-month follow-up
period, while 3 of them underwent a second pro-
cedure and radiotherapy. None of the patients with
recurrence had, initially, undergone radiotherapy
(Table 2).

Figure 1. A: Male 34 years old (case 2), with block of small digit. Surgical specimen after resection. B: Lobar lesion
surrounded by a common pseudo membrane, categorized as Ib according to Al-Qattan classification.

Figure 2. A: Female 39 years old (case 31), with block of small digit. B: Surgical specimen after resection. Lobar lesion
surrounded by a common pseudo membrane, categorized as IIc according to Al-Qattan classification.
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Table 2. Demographics and clinical findings of the study population
n Gender Age, years Site Al-Qattan Tumor diameter Quick DASH  Follow-up
classification (cm) Score (months)

1 F 38 Index finger Ic 3.6 22.7 36
2 M 34 Little finger Ila 2.5 182 48
3 M 45 Middle finger Ib 2.3 114 18
4 F 38 Index finger Ia 5 0 10
5 F 56 Little finger Ic 2.2 159 24
6 M 36 Index finger IIa 42 2.3 26
7 F 13 Ring finger Ib 2.3 4.6 14
8 M 27 Middle finger Ia 3.2 0 2
9 F 31 Ring finger Ib 2.1 23 17
10 M 33 Index finger Ic 24 0 30
11 F 44 Ring finger Ib 1.7 6.8 8
12 M 40 Index finger Ib 2.9 4.6 58
13 F 52 Little finger Ia 14 22.7 10
14 F 30 Index finger IIa 2.7 23 16
15 M 32 Ring finger Ic 1.8 6.8 12
16 F 34 Middle finger Ib 3 4.6 36
17 F 44 Ring finger IIa 04 23 32
18 F 39 Middle finger Ib 2.6 114 12
19 F 46 Ring finger Ia 1.6 0 23
20 M 35 Index finger Ia 3.7 23 8
21 F 38 Middle finger Ila 34 0 24
22 M 45 Index finger Ia 42 4.6 24
23 F 23 Little finger Ib 34 23 18
24 M 34 Index finger Ic 1.1 18.2 26
25 F 42 Little finger IIa 14 2.3 14
26 F 46 Little finger Ib 03 0 36
27 M 45 Ring finger Ia 24 0 24
28 F 50 Index finger Ia 3.6 4.6 30
29 M 46 Middle finger ITa 42 13.6 18
30 F 48 Index finger Ia 2.8 23 18
31 F 39 Ring finger ITa 3.2 0 7
32 M 34 Index finger Ib 2.7 4.6 19
33 F 46 Middle finger Ia 14 6.9 10
34 F 28 Index finger Ib 2.8 13.6 23
35 F 47 Little finger Ic 22 2.3 24
36 F 40 Index finger Ila 2.6 114 6

M: males, F: females

Discussion

GCTTS was first described in 1952 as fibrous
xanthoma. Since then and based on pathological
findings, it was referred to as fibrous histiocytoma
of synovium, pigmented nodular tenosynovitis,
tenosynovial giant cell tumor, localized nodular
tenosynovitis, benign synovioma, and fibrous xan-
thoma of synovium [12].

The GCTTS or pigmented villonodular teno-
synovitis is a benign tumor, the second most
common at the hand after ganglionic cysts. The

differential diagnosis of the tumor include neu-
rofibroma, pyogenic granuloma, desmidoma, and
malignant fibrous histiocytoma. The diagnosis of
GCTTS is based mainly on clinical examination
[13].

The present study population consisted main-
ly of females (approximately 2/3 of the sample)
with a mean age of 38.8 years. The GCTTS of the
hand presents as a slow-growing clinical tumor
and is generally observed in patients aged 30-50,
with a female-to-male ratio of 3:2 [3,14]. The fe-
male to male ratio (2:1) and the age of the patients
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in the present study are in concordance with those
reported in the literature [1,3,6].

Regarding the functional follow-up of the pre-
sent patients, the mean DASH Score was 6.3. This
can be interpreted as satisfactory, since it is lower
than 10.1, which is the score of the general popula-
tion, as reported in a large survey by Hunsaker et
al. [15].

In addition, the majority of patients (31; 86%)
objectively defined their outcome as satisfactory
at the mean 21 months follow-up. Only 5 (14%)
of them were categorized as “not satisfied”, since
they defined their level of satisfaction as less than
50. It is of note that those had the higher scores
in QuickDASH Score (22.7, 22.7, 18.2, 18.2 and
15.9). Due to the small number of patients, we can-
not come to statistically significant conclusions.
However, the study has shown a direct correlation
between the QuickDASH Score results and the
objective level of satisfaction in patients treated
surgically for GCTTS of the hand.

Regarding recurrence, the present study had
an 11.11% rate during the mean 21 months fol-
low-up. It is of note that none of these cases had,
initially, undergone radiotherapy. In the literature

References

1. Darwish FM.,, Haddad WH. Giant cell tumor of ten-
don sheath: experience with 52 cases. Singapore Med
J 2008;49:879-82.

2. Jaffe HL, Lichtenstien HL, Elsutro CJ. Pigmented vil-
lonodular synovitis, bursitis and tenosynovitis. Arch
Pathol 1941;31:731-65.

3.  Hamdi MF, Touati B, Zakhama A . Giant cell tumour
of the flexor tendon sheath of the hand. Musculosketal
Surg 2012;96:29-33.

4. Cavaliere A, Sidoni A, Bucciarelli E. Giant cell tumor
of tendon sheath: immunohistochemical study of 20
cases. Tumori 1997;83:841-6.

5. Suresh SS, Zaki H. Giant cell tumour of tendon sheath:
case series and review of literature. ] Hand Microsurg
2010:67-71.

6. Garg B, Kotwal PP. Giant cell tumor of the ten-
don sheath of the hand. J Orthop Surg (Hong Kong)
2011;19:218-20.

7. Ozalp T, Yercan H, Kurt C et al. Giant cell tumor of ten-
don sheath of the hand. Acta Orthop Traumatol Turc
2004;38:120-4.

8. Al-Qattan M. Giant cell tumours of tendon sheath: clas-
sification and recurrence rate. ] Hand Surg 2001;26:72-5.

9. Aasheim T, Finsen V. The DASH and the QuickDASH
instruments. Normative values in the general popula-
tion in Norway. ] Hand Surg Eur 2014,39:140-4.

JBUON 2018; 23(5): 1550

recurrence rates are reported between 10 and 45%
of the cases [10].

The radical careful resection of the tumor is
a very important factor in minimizing recurrence,
which, although always mentioned, is not enough
highlighted. Carefully removing the tendon sheath
and cleaning bone erosions, as well as using the
microscope for the surgical resection have been
shown to reduce recurrence [16]. Postoperative ra-
diation therapy has also been proven to decrease
the recurrence rate [10].

It is of utmost importance to decide which pa-
tients are good candidates for postoperative radio-
therapy. There are many authors that recommend
postoperative radiation in high risk cases [17-19].
These include a tumor located at the distal inter-
phalangeal joint of the finger or the thumb, poor
surgical technique (incomplete excision), bone
erosion (from X-rays), high mitotic activity (histo-
logically), proximity to the arthritic joint, and type
IT and nm 23 negative tumors [20-24].
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