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ABSTRACT

Introduction: The aim of this retrospective 

study was to study the clinical presentation, 

investigations, histopathological findings, and the 

best ways of treatment of the giant cell tumour of 

the tendon sheath (GCTTS).

Methods: The medical records of all patients 

diagnosed to have GCTTS during the period 

1994–2001 were reviewed, and follow-up was for 

three to ten years.

Results: The total number of patients was 52, of 

whom 36 were females, and the mean age was 32.4 

years. All the tumours except one were located 

in the hand and wrist area, with the thumb being 

the most affected finger. Painless swelling was the 

most common presentation. All of them were 

treated surgically and the recurrence rate was 24 

percent. 

Conclusion: After reviewing the literature 

and comparing with our results, we conclude 

that GCTTS is a true benign tumour with local 

aggressive behaviour in some cases, and the best 

way of treatment is wide local excision. 
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InTRoDuCTIon

Giant cell tumour of the tendon sheath (GCTTS), fibrous 
histocytoma of synovium, pigmented nodular synovitis, 
tenosynovial giant cell tumour, localised nodular 
tenosynovitis, benign synovioma, and fibrous xanthoma 
of the synovium are all names for the same disease. Each 
one reflects a certain pathological feature.(1-4)

 GCTTS is the second common benign tumour of 
the hand after ganglion, and can recur after excision.(1,5) 
Sites, such as the feet, knees and others,(6-8)  can also be 
involved. The high recurrence rate(9,10) and intraosseous 

involvement(11)  indicate that the pathological nature of 
this disease is still controversial – some authors accept the 
neoplastic nature of the disease,(3,12) while others believe it 
is a non-neoplastic tumour.(13)  We reviewed a series of 52 
cases to try to determine the epidemiological and clinical 
features of the disease. At the same time, we reviewed 
the literature and analysed the available information on 
GCTTS.

MeTHoDS

The medical records of all patients diagnosed to have 
GCTTS by our histopathology department during the 
period 1994–2001 were reviewed. 52 patients were 
included in this study. The variables looked at were: the 
age of patients, gender, location, presenting symptoms, 
duration of symptoms, investigations, treatment modality, 
histopathological reports, and recurrence rate. Most of 
these patients’ follow-up information was recorded but 
some of them were followed-up by phone. The follow-up 
period ranged from three to ten years. Microsoft Excel 
was used for analysis of the simple statistical data.
  
ReSulTS

The age of the patients ranged from six to 65 years, 
with a mean age of 32.04 years. The peak incidence was 
between 20 and 29 years, with a second peak observed 
at 40–49 years (Table I). The location of the lesions and 
gender involvement are shown in Table II. The thumb is 
the most affected finger, followed by the index finger. The 
female-to-male ratio was 2:1.  All tumours except one 
were located in the hands, and the right hand was affected 
more than the left. 45 patients presented with painless 
swelling, while seven patients had painful swelling. The 

	
Age	(years)	 No.	of	patients	

	 		0–9	 	 	 1
	 10–19	 	 	 7
	 20–29	 	 17
	 30–39	 	 	 8
	 40–49	 	 12
	 50–59	 	 	 4
	 60–69	 	 	 3
	 Total	 	 52

*	Mean	age	(range)	is	32.04	(6–65)	years.	

Table I. Age distribution of patients with GCTTS. 
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duration of symptoms ranged between one and ten years, 
with a mean of two years. Radiographs were the single 
investigation done for all patients and it was abnormal 
in five patients. Three of them had cortical compression 
of the distal phalanx of the index finger, while the other 
two had cortical compression of the proximal phalanx of 
the thumb. The treatment offered was complete excision 
of the lesion. All lesions were described as a well-
circumscribed, capsulated, lobulated or multinodular 
mass, the size of which ranged between 0.5 and 2 cm 
(Fig. 1). Microscopical examination was characterised 
by synovial cell hyperplasia, the accumulation of 
histiocytes, and the presence of multinucleated giant 
cells, haemosiderin-laden macrophages and collagen 
strands. No mitotic activity was reported (Fig. 2). The 
recurrence rate was nearly 24% (12 patients).

DISCuSSIon

We found that most of the epidemiological parameters, 
such as the mean age, gender, site, side and the presenting 
symptoms with their duration, are in keeping with other 
statistics.(14,15) Trauma was blamed by some to be a cause 
of GCTTS,(16) but none of our patients had a definite 
history of trauma. The presenting symptom in most of 
our patients was painless swelling for many years. This 
is consistent with the fact that when GCTTS affects the 
hand, it is painless, but when it affects other sites it is 
painful.(9) We did not encounter cases with numbness or 
joint stiffness. Many lesions in the hand and wrist present 
as a painless swelling, and because of the complexity of 
the hand and wrist structures, the differential diagnosis is 
extensive (Table III). The vast majority of these lesions 
are benign and many have distinctive radiological and 
clinical appearances. It is a known fact that GCTTS is 
the second most common mass of the hand after ganglion 
cysts.(1-34) With proper history taking, careful clinical 
examination and proper investigation, one can be 
confident in making a reasonable diagnosis.
 Every effort must be made to reach a preoperative 
diagnosis; this will help the surgeon to plan the surgery. 
Radiographs, which was the only investigation done 
for our patients, are important because they can 
show abnormal features either in the form of cortical 
compression (five of our patients) or intraosseous 
involvement.(11,17) Magnetic resonance (MR) imaging is 
the most conclusive preoperative tool as GCTTS show 
characteristic features which are of low signal intensity 
on both T1- and T2-weighted images, equal to that of 
skeletal muscle.(17-19) Recently, Kitagawa et al stated that 
MR imaging is able to depict the characteristic internal 
signal of GCTTS. Moreover, it can accurately assess the 
tumour size and degree of extent around the phalanx, 
which can affect the type of surgical approach.(35)  On 
ultrasonography, GCTTS appears as a solid homogeneous 
hypoechoic mass. Ultrasonography can provide useful 
information about the tumour vascularity, size and its 
relationship with the surrounding tissue, meaning that it 

Table III. list of differential diagnoses.

	 Vascular
	 -	 Haemangioma*
	 -	 Glomus	tumour

	 Osseous
	 -	 Enchondroma
	 -	 Osteoid	osteoma
	 -	 Osteoblastoma
	 -	 Giant	cell	tumours	of	bone
	 -	 Periosteal	chondroma
	 -	 Synovial	chondromatosis
	
	 Neural	lesions
	 -	 Schwannoma	or	neurilemmoma
	 -	 Fibrolipomatous	hamartoma
	 -	 Neurofibromas

	 Cutaneous	lesions
	 -	 Mucous	cysts
	 -	 Nodular	fasciitis
	 -	 Pyogenic	granuloma
	 -	 Scar	tissue
	 -	 Circumscribed	fibromatosis

	 Soft	tissue	lesions
	 -	 Ganglion*
	 -	 Giant	cell	tumour	of	the	tendon	sheath*
	 -	 Lipoma
	 -	 Fibroma	of	tendon	sheath
	 -	 Foreign	body	granuloma
	 -	 Tophaceous	gout

*	most	common	lesions

Table II. lesion distribution.

No.	of	lesions	 Right	(n	=	30)	 																	 		Left	(n	=	22)
	 Male	 Female	 Male	 Female	 Total

Thumb	 7	 4	 3	 5	 19
Index	 1	 4	 1	 4	 10
Middle	finger	 –	 2	 –	 3	 5
Ring	finger	 1	 2	 –	 2	 5
Little	finger	 2	 4	 –	 1	 7
Palm	 –	 2	 –	 3	 5
Foot	 1	 –	 –	 –	 1
Total	 12	 18	 4	 18	 52
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can be used as the first method to diagnose GCTTS.(20)  
Mackie, in his work on scintigraphy, stated that when 
thalium (T1-201) activity is detected in a lesion in the 
hand or foot, GCTTS should be considered.(36)  Fine-
needle aspiration biopsy is used to reach a tissue diagnosis 
preoperatively.(21)

 Regarding the treatment of GCTTS, most agree 
that the best way to avoid recurrence is to perform 
complete surgical excision.(1,29,30) GCTTS is found in the 
subcutaneous plane arising from the tendon sheath, and 
often has extensions that go around and under several 
structures including the neurovascular bundle. This makes 
it difficult for the lesion to be excised and could be the 
reason for the high recurrence rate. Before embarking on 
surgical treatment, one should know the exact topography 
of the tumour, aided by the above investigations. Surgical 
incisions should be planned in such a way that allows 
the surgeon to reach the tumour extensions both dorsally 
and ventrally. The tumour itself must be dissected 
gently without allowing any seedling, and one should 
not hesitate to remove a cuff of tendon sheath, part of a 
capsule, periosteum or even part of a tendon,(21) to make 
sure that all pathological tissue is removed. All patients 
should be warned about possible complications, such as 
high recurrence rate, numbness, joint stiffness, painful 
scar and skin necrosis.
  GCTTS remains a lesion of unknown nature.(22,23) 
Pathologists continue to look at it from different angles 
in an attempt to answer questions, such as whether 
it is neoplastic(3) or non-neoplastic,(13) what are its 
morphological and ultrastructural features,(24) its relation 
with pigmented villonodular synovitis, fibroma, and giant 
cell tumour of the bone.(25-27)  Many immunohistochemical  
studies have been carried out to shed light on the nature of 
this lesion.(28,29) The importance of GCTTS lies in the fact 
that it has a high recurrence rate,  which could be as high 
as 30%.(9,10,30,31) Our recurrence rate was nearly 24% (12 

patients). The known risk factors which are associated 
with the high recurrence rate include: proximity to the 
arthritic joint, proximity to the distal interphalangeal 
joints of the fingers, proximity to the interphalangeal 
joint of the thumb, and radiological osseous erosions.(10) 
Some authors relate recurrence to the types of cells,(32) 
mitotic rate,(1,22) capsular involvement,(33) and incomplete 
excision of the lesion.(32) Postoperative radiotherapy 
has been advocated by some to reduce the recurrence 
rate.(34) We conclude that GCTTS should be considered 
by surgeons when they are faced with a hand swelling. A 
definite preoperative diagnosis will help in the planning 
of surgical treatment, and complete local excision is 
probably the only way to prevent recurrence.

ReFeRenCeS 
1. Monaghan H, Salter DM, Al-Nafussi A. Giant cell tumor of  tendon 

sheath (localised nodular tenosynovitis): clinicopathological 
features of 71 cases. J Clin Path 2001; 54:404-7.

2.  Martin RC 2nd, Osborne DL, Edwards MJ, Wrightson W, 
McMasters KM. Giant cell tumor of tendon sheath, tenosynovial 
giant cell tumor, and pigmented villonodular synovitis: defining 
the presentation, surgical therapy and recurrence. Oncol Rep 
2000; 7:413-9. 

3.  Coster AA. Giant cell tumor of tendon sheath (benign synovioma). 
J Am Podiatry Assoc 1976; 66:538-41.

4.  Jones FE, Soule EH, Coventry MB. Fibrous xanthoma of synovium 
(giant cell tumor of tendon sheath, pigmented nodular synovitis). 
A study of one hundred and eighteen cases. J Bone Joint Surg Am 
1969; 51:76-86.

5.  Ushijima M, Hashimoto H, Tsuneyoshi M, Enjoji M. Giant cell 
tumor of the tendon sheath (nodular tenosynovitis). A study of  
207 cases to compare the large joint group with the common 
digital group. Cancer 1986; 57:875-84.

6.   Villani C, Tucci G, Di Mille M, Di Gennaro S, Corsi A. Extra-
articular localized nodular synovitis (giant cell tumor of tendon 
sheath) attached to the subtalar joint. Foot Ankle Int 1996; 
17:413-6.

7.  Sheppard DG, KimEE, Yasko AW, Ayala A. Giant cell tumor of 
the tendon sheath arising from the posterior cruciate ligament of 
the knee: a case report and review of the literature. Clin Imaging 
1998; 22:428-30.

8.  Thaxton L, AbuRahma AF, Chang HH, Boland JP. Localized 
giant cell tumor of tendon sheath of upper back. Surgery 1995; 
118:901-3.

Fig. 1	 Operative	 photograph	 shows	 the	 macroscopic	 appear-
ance	of	GCTTS.

Fig. 2	 Photomicrograph	 of	 the	 GCTTS	 shows	 the	 synovial	
cell	 hyperplasia,	 accumulation	 of	 histiocytes,	 presence	 of	
multinucleated	 giant	 cells	 and	 collagen	 strands	 (Haematoxylin	
&	eosin,	×	20).



Singapore Med J 2008; 49 (11) : 882

9.  Rao AS, Vigorita VJ. Pigmented villonodular synovitis (giant cell 
tumor of the tendon sheath of the synovial membrane). A review 
of eighty one cases. J Bone Joint Surg Am 1984; 66:76-94.

10.  Reilly KE, Stern PJ, Dale JA. Recurrent giant cell tumors of the 
tendon sheath. J Hand Surg [Am] 1999; 24:1298-302.

11.  Uriburu IJ, Levy VD. Intraosseous growth of giant cell tumors of 
the tendon sheath (localized nodular tenosynovitis) of the digits: 
report of 15 cases. J Hand Surg [Am] 1998; 23:732-6.

12. Khan LB. Malignant giant cell tumor of the tendon sheath. 
Ultrastructural study, and review of literature. Arch Path 1973; 
95:203-8.

13.  Vogrincic GS, O’Connell JX, Gilks CB. Giant cell tumor of the 
tendon sheath is a polyclonal cellular proliferation. Hum Path 
1997; 28:815-9.

14. Ozalp T, Yercan H, Kurt C, Ozdemir O, Coşkunol E. [Giant cell 
tumors of the tendon sheath involving the hand or the wrist: 
analysis of 141 patients]. Acta Orthop Traumatol Turc 2004; 
38:120-4. Turkish.

15. Looi KP, Low CK, Yap YM. Pigmented villonodular synovitis of 
the hand in the Asian population. Hand Surg 1999; 4:81-5.

16.  Oyemade GA, Abioye AA. A clinicopathologic review of bengin 
giant cell tumor of tendon sheaths in Ibadan, Nigeria. Am J Surg 
1977; 134:392-5.

17.  Karasick D, Karasick P. Giant cell tumor of the tendon sheath: 
spectrum of radiological findings. Skeletal Radiol 1992; 
21:219-24.

18.  De Beuckeleer L, De Schepper A, De Belder F, et al. Magnetic 
resonance imaging of localized giant cell tumour of the tendon 
sheath (MRI of localized GCTTS). Eur Radiol 1997; 7:198-201.

19. Peh WC, Truong NP, Totty WG, Gilula LA. Pictorial review: 
magnetic resonance imaging of benign soft tissue masses of the 
hand and wrist. Clin Radiol 1995; 50:519-25. 

20. Middleton WD, Patel V, Teefy SA, Boyer MI. Giant cell tumor 
of the tendon sheath: analysis of sonographic findings. Am J 
Roentgenol 2004; 183:337-9.

21.  Wakely  PE Jr, Frable WJ.  Fine-needle aspiration biopsy cytology 
of giant-cell tumor of tendon sheath. Am J Clin Pathol 1994; 
102:87-90.

22. Savage RC, Mustafa EB. Giant cell tumor of tendon sheath 
(localized nodular tenosynovitis). Ann Plast Surg 1984; 
13:205-10.

23.  Milack GP. Giant cell tumor of tendon sheath origin.  A case report 
and litrature  review. J Am Podiatry Assoc 1983; 73:643-5.

24. Kuhnen C, Müller KM, Rabstein S, Kasprzynski A, Herter P. 
[Tenosynovial giant cell tumor]. Pathologe 2005; 26:96-110. 
German.

25.  Abdul-Karim FW, el-Naggar AK, Joyce MJ, Makley JT, Carter JR. 
Diffuse and localized tenosynovial giant cell tumor and pigmented 
villonodular synovitis: a clinicopathologic and flow cytometric 
DNA analysis. Hum Pathol 1992; 23:729-35.

26. Satti MB. Tendon sheath tumors: a pathological study of the 
relationship between giant cell tumor and fibroma of the tendon 
sheath. Histopathology 1992; 20:213-20.

27. Wood GS, Beckstead JH, Medeiros LJ, Kempson RL, Warnke 
RA. The cells of the giant cell tumor of tendon sheath resemble 
osteoclasts. Am J Surg Path 1988; 12:444-52.

28. O’Connell JX, Fanburg JC, Rosenburg AE. Giant cell tumor 
of tendon sheath and pigmented villonodular synovitis 
immunophenotype suggests a synovial cell origin. Hum Pathol 
1995; 26:771-5.

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

30. Rodrigues C, Desai S, Chinoy R. Giant cell tumor of the tendon 
sheath: a retrospective study of 28 cases. J Surg Oncol 1998; 
68:100-3.

31. Moore JR, Weiland AJ, Curtis RM. Localized nodular 
tenosynovitis: experience with 115 cases. J Hand Surg [Am] 1984; 
9:412-7.

32. Lorea P, Medina J, Navarro R, Foucher G. Recurrence of finger 
tendon giant cell tumors after excision through a shark teeth 
approach. Report of 25 cases. Ann Chir Plast Esthet 2001; 
46:607-10.

33.  Al-Qattan MM. Giant cell tumours of tendon sheath: classification 
and recurrence rate. J Hand Surg [Br] 2001; 26:72-5.

34. Kotwal PP, Gupta V, Malhtra R. Giant cell tumor of tendon sheath. 
Is radiotherapy indicated to prevent recurrence after surgery? J 
Bone Joint Surg Br 2000; 82:571-3.

35. Kitagawa Y, Ito H, Amano Y, Sawaizumi T, Takeuchi T. MR 
imaging for preoperative diagnosis and assessment of local tumor 
extent on localized giant cell tumor of tendon sheath. Skeletal 
Radiol 2003; 32:633-8.

36. Mackie GC. Pigmented villonodular synovitis and giant cell tumor 
of the tendon sheath: scintigraphic findings in 10 cases. Clin Nucl 
Med 2003; 28:881-5. 


