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Ganglia occur in specific locations in the hand, wrist and 

foot. They are usually soft, solitary and asymptomatic, but 

cause pain and neurologic symptoms when developed near 

peripheral nerve region.1 It is the most common soft tissue 

tumor of the hand, representing approximately 50% to 

70% of all upper extremity masses but the exact etiology of 

ganglion cysts remain obscure.2 The female to male ratio of 

ganglion in flexor tendon sheath has been reported as 2.6 to 

1 and is predominant in females in their 30s and 40s’ flexor 

tendon sheath between first annular (A1) and second annular 

(A2) pulleys of middle finger.3 The A1 pulley is known to be 

involved most commonly followed by A2 pulley and the area 

between A1 and A2 pulley is rarely involved.2 We report two 

cases of ganglia originated from the flexor tendon sheath in 

the area between A1 and A2 pulley and one case originated 

from Camper’s chiasm.

CASE REPORT

Case 1

A 17-year-old female patient visited the hospital with 

sustained pain on the metacarpophalageal (MCP) joint area 

of her right ring finger for few months. She was a pianist and 

had no medical or traumatic history. She had tenderness on 

her grasping motion, and mild trigger finger was observed 

with her flexion-extension motion of MCP joint. A 1.0×0.8 

cm sized cystic mass was detected on the subcutaneous layer 

of MCP joint (Fig. 1). The mass was fixed during the flexion-

extension movement in real-time ultrasonography and the 

flexor tendon sheath beneath the mass did not show any 

abnormal finding during the movement.

The excision of mass was done with transverse incision 

parallel to the palm crease. The mass was located on the 

Camper’s chiasm between A1 and A2 pulley (Fig. 2). The 

mass was excised without any injuries to the surrounding 
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Few articles have been written about the flexor tendon sheath ganglion in the finger, 
especially, between A1 pulley and A2 pulley. We report on rare cases of flexor tendon 
sheath ganglion with one symptomatic and two asymptomatic. All masses were 
evaluated using real-time ultrasonography and well-defined anechoic cystic lesions 
with posterior enhancement were observed. A 17-year-old female had a small mass at 
the 4th metacarpophalageal joint of her right hand, with pain and triggering. The patient 
underwent simple excision and a ganglion measuring 1.0×0.8 cm in size was derived 
from Camper’s chiasm, between A1 pulley and A2 pulley. In two asymptomatic cases, 
ganglia measuring less than 0.5 cm in size observed. Based on our experience, real-time 
ultrasonography would be an excellent diagnostic modality in determining the treatment 
method in flexor tendon sheath ganglia, and surgical excision is recommended in 
symptomatic, especially triggering patients.
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neurovascular structures. There are no complications or 

relapsed symptoms 3 years after the surgery so far.

Case 2

A 36-year-old male patient had a palpable mass on the 

MCP joint area of his left ring finger for few months. He was 

a surgeon who uses his hand all day long but did not show 

any symptoms of pain or motion difficulties. A 0.3×0.5 cm 

sized cystic mass was detected between the A1 and A2 pulley 

near the flexor tendon sheath of 4th MCP joint in real-time 

ultrasonography (Fig. 3). The mass was disappeared on 4 year 

follow-up ultrasonography.

Case 3

A 6-month-old baby visited the hospital with his parents 

complaining of a soft mass palpated on 4th MCP joint area 

of his palm. A 0.2×0.3 cm sized cystic mass was detected 

between the A1 and A2 pulley of 4th MCP joint (Fig. 4). 

No trigger finger has been observed although an accurate 

physical examination was difficult to be done and we are still 

observing with a regular check-up. 

DISCUSSION

The ganglion of flexor tendon sheath seems to occur more 

commonly in young and middle-aged women with the 

greater prevalence in jobs using hands such as typist. The 

patients present with the clinical complaints of a painful, 

Fig. 1. A 17-year-old female had presented with history of mild 
swelling and pain at the 4th metacarpophalageal (MCP) joint of right 
hand. Longitudinal ultrasonographic image obtained at the level of 
MCP joint shows an well-defi ned and thin walled anechoic cyst with 
posterior acoustic enhancement.

Fig. 2. Intraoperative fi ndings. A ganglion of the fl exor tendon sheath 
between the A1 and A2 pulley.

Fig. 3. Longitudinal ultrasonographic fi nding of a 36-year-old male 
patient’s mass at the 4th metacarpophalageal joint of left hand. 

Fig. 4. Longitudinal ultrasonographic fi nding of a 6-month-old baby’s 
mass at the 4th metacarpophalageal joint of left hand.
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tender, digital or palmar mass with average size of 3 to 10 

mm. The etiology of the ganglion is unknown. Several theories 

include extrusion of synovial fluid from a defect in the joint 

capsule, myxoid degeneration and cyst formation in collagen 

connective tissue, increased production of hyaluronic acid 

by fibroblasts, and nonspecific proliferation of mesenchymal 

cells.4 Nelson et al.5 and others have suggested a traumatic 

etiology, with a preceding injury occurring in approximately 

half of all patients.6 

The frequent occurrence of ganglion in a certain finger 

location can be explained with the hyperload theory. It 

usually occurs between the area of A1 pulley and A2 pulley 

with the frequency of occurrence which arises from A1 pulley 

to A2 and to the gap between two pulleys. The A1 pulley 

induces high angular load and the A2 pulley functions to 

prevent from bowstring effect when the power grip strength 

contracts.3 

Although magnetic resonance imaging (MRI) is known 

to be the most suited noninvasive tool to detect cysts that 

communicate with the joint, recent study has shown that 

ultrasonograhy is very accurate for distinguishing solid from 

cystic lesions and diagnosing ganglia.7 It is a simple diagnostic 

tool which is accurate for detecting location, boundary, and 

components of ganglion with characteristics of well-defined 

margins, anechoic internal echotexture with posterior 

acoustic enhancement, and absence of internal vascularity 

on power Doppler imaging.8-10 Ultrasonography has several 

advantages over MRI: it is relatively economic, time saving, 

free from claustrophobia, and capable of demonstrating the 

lesion by dynamic real-time examination.

Most of asymptomatic ganglion on hand is treated 

conservatively and symptomatic ganglion on the other 

hand, is treated with either non-operative strategy such as 

direct compression, simple aspiration, steroid injection or 

surgery. In surgical excision, it is important to identify the 

connection between ganglion and joint space, and to excise 

this communication completely with thorough dissection to 

prevent recurrence.

We have experienced two cases of asymptomatic ganglia 

and one case of symptomatic ganglion found in MCP joint 

of ring finger. The fact that 6 months old baby was found 

to have ganglion on his finger cannot be explained by 

the hyperload theory from other studies, and it wound be 

proper to consider as congenital ganglion. Two patients with 

asymptomatic ganglia was sized less than 0.5 cm and had 

no digital triggering with full active digital range of motion 

in real-time ultrasonography. The symptomatic ganglion 

was located on Camper’s chiasm where flexor digitorum 

profundus tendon and flexor digitorum superficialis crosses. 

The triggering was observed when 1.0 cm sized mass passed 

through the pulley.

From our experience, the real-time ultrasonography would 

be an excellent diagnostic tool in determining the way of 

treatment in flexor tendon sheath ganglia. We can not only 

confirm the presence of a mass and anatomic relationship 

with adjacent structures, but also check associated symptoms 

at once. Consequently, after diagnosing with real-time 

ultrasonography, we suggest that surgical treatment should be 

chosen for symptomatic ganglion especially with triggering, 

and conservative treatment for the asymptomatic small sized 

ganglion as there is possibility of spontaneous regression as 

we have shown in our case. Long-term follow up studies 

with more cases are needed about the flexor tendon sheath 

ganglion as the relationship between its size and symptom is 

not well known.
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