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Introduction

A ganglion cyst is a well-known benign lesion composed of mucinous fluid. The de-
generation of periarticular components such as joint capsule, tendon, or tendon 
sheath is associated with its formation [1]. While ganglion cysts occur most com-
monly near the joints of the wrist bones on the dorsal side, intratendinous ganglions 
are uncommon and have rarely been reported [2]. Furthermore, there were no re-
ported cases of tendon ruptures caused by ruptured intratendinous ganglion cysts. 
The study herein reports a case of repetitive tendon rupture after excision of intraten-
dinous ganglion that developed in the extensor digitorum communis (EDC) of the 
right hand. 

The patient consented to the disclosure of his course of treatment, including per-
sonal medical information and clinical photos, both in verbal and written form. We 
conducted our investigation according to the principles expressed in the World Medi-
cal Association Declaration of Helsinki (June 1964) and subsequent amendments.

Case

A 66-year-old male patient visited the clinic with spontaneous limitation of extension 
on his right little finger (Fig. 1). Suffering from chronic renal failure due to a kidney 
tumor, multiple IV cannulations were carried out on the dorsum of his right hand 
during hemodialysis. Prior to visiting our hospital, the patient had received a kidney 
transplant and had been on immunosuppressive drugs. Upon physical examination, a 
painless movable 1×0.5 cm-sized mass was present on the dorsum of his right wrist. 
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Abstract

Existing literature has not explored repeated tendon ruptures caused by torn intratendinous ganglions. The treatment of intratendinous gan-
glion of the hand remains a challenge, as it is difficult to completely excise the ganglion while also preserving the tendon. Herein is a report 
on a case of ruptured intratendinous ganglion in the extensor digitorum communis which resulted in repeated tendon reconstruction sur-
geries. The authors incorporated an acellular dermal matrix with tendon transfer, demonstrating great clinical improvement and successful 
repair thus far. 
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Magnetic resonance imaging showed partial division of the 
fifth EDC and edema around the tendon (Fig. 2). Based on 
these findings, a ganglion was suspected and surgical explora-
tion was performed. A ruptured cystic nodule was found in 
the fifth EDC tendon, and slight tenosynovitis was observed 

around the impinged tendon. Tendon injury was found 
around the cystic nodule. The nodule was cautiously excised 
to preserve the underlying tendon as much as possible (Fig. 3). 
Despite efforts for treatment, tendon division was observed af-
ter the excision and reconstruction of the tendon with tenor-
rhaphy was carried out. Histopathology of the nodule revealed 
a ganglion cyst. 

At 1 month postoperative, reconstructive surgery was plan-
ned since there was no clinical improvement on the finger ex-
tension on his little finger. A total division of the EDC was dis-
covered on the right fifth finger at the metacarpal shaft level. 
Adhesion was severe on both the proximal and distal parts, 
making it difficult to connect the two ends. As a solution, a 
palmaris longus tendon graft was performed on the severed 

Fig. 1. Initial preoperative photo. The patient was unable to fully 
extend his little finger.

Fig. 3. Initial intraoperative photo. A tendon defect was left at the 
proximal end of the fifth extensor digitorum communis after gan-
glion cyst excision. 

Fig. 4. Initial repair of ruptured tendon. Approximation of the 
fifth extensor digitorum communis (EDC) to the side of the fourth 
EDC using a palmaris longus tendon graft. The fourth EDC (ar-
row), the fifth EDC (dotted arrow), the palmaris longus graft 
(dashed arrow) are indicated. 

Fig. 2. Magnetic resonance imaging of right hand. Axial proton 
density spectral presaturation inversion recovery images show 
partial division of the fifth extensor digitorum communis (arrow) 
(A) and edema around the tendon (arrow) (B).
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ends of the fifth EDC to the fourth EDC in an end-to-side 
manner (Fig. 4). Each end was sutured with the Pulvertaft 
technique using 4-0 Ethibond. After the surgery, an extensor 
splint was applied for 4–5 weeks and, for the following 2–3 
weeks, nighttime splints were recommended, while during the 
daytime, the patient was instructed to actively exercise his 
hand, albeit with caution. Until 3 months postoperative, slight 
improvement on the movement of the fifth finger was ob-
served. 

At 5 months postoperative, the patient showed lack of ex-
tension on his right fourth and fifth fingers (Fig. 5). Surgical 
intervention revealed total division of the fourth EDC. After 
completion of adhesiolysis, tenorrhaphy was carried out by 
approximation of the distal end of the fourth EDC to the side 
of the third EDC. The third EDC was split into two strands 
and was sutured with fourth EDC using the Pulvertaft tech-
nique. 

Approximately 6 years after the last surgery, re-rupture oc-
curred at the previously reconstructed third EDC (Fig. 6). The 
patient showed motor decrease on his right third and fourth 
fingers and surgical intervention was scheduled again. The 
previously transferred tendons were intact, but the third EDC 
was worn out at a more proximal site. An end-to-end tenor-
rhaphy was infeasible. The distal part of the third EDC was 
transferred to the side of the second EDC and the same surgi-
cal technique was used to suture the tendons (Fig. 7A). In ad-
dition, acellular dermal matrix (ADM; MegaDerm, L&C BIO 
Inc., Seongnam, Korea) was tailored (1×2 cm; 3.0 mm in 
thickness) to augment tendon repair and to minimize tendon 
adhesion (Fig. 7B). The ADM was incorporated as an “on-lay” 
on top of the repaired tendons. Lastly, we carefully covered the 
tendon sheath over the ADM. 

At 7 years and 6 months since the first operation, the pa-
tient’s progress was satisfactory with a nearly full range of mo-
tion in all five digits (Fig. 8).

Fig. 5. Clinical photo taken at 5 months postoperative. Extension 
limitation was shown on the fourth and fifth fingers. 

Fig. 7. Tendon reconstruction with tendon transfer and ADM ap-
plication. (A) The distal end of the third EDC (arrow) was trans-
ferred to the side of the second EDC (dotted arrow). (B) ADM tai-
lored (dashed arrow) and placed over the repaired tendons. ADM, 
acellular dermal matrix; EDC, extensor digitorum communis.Fig. 6. Clinical photo taken at 6 years postoperative. Decreased 

motor and extension on the third finger were observed.
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Discussion

Intratendinous ganglion cyst of the hand is rarely found. 
Botchu et al. [3] previously reported an intratendinous gangli-
on cyst of the extensor digitorum tendon. The reported patient 
went through chemotherapy and received multiple IV cannu-
lations. The authors of that study postulated that the ganglion 
cyst had occurred as a result of tendon injuries during repeti-
tive venipunctures. Similarly, the patient in the current study 
received hemodialysis and venipunctures, which were per-
formed frequently on both dorsal hands. This suggests that the 
tendons might have been injured with a similar pathogenesis 
which led to the development of the intratendinous ganglion.

To this date, there is no consensus about the treatment 
method for intratendinous ganglion of the hand. Seidman and 
Margles [4] stated that excision of the ganglion is necessary 
because of its weakening of the tendon. Meanwhile, some 
studies suggested an ultrasound-guided aspiration as an effec-
tive therapeutic modality [5]. While all methods above have 
shown some promising results, recurrence after surgery due to 
incomplete removal still remains a major complication [4].

Reconstructing an injured extensor tendon is also a difficult 
process since the structure of the extensor tendons of the hand 
is rather complex [6]. Because extensor tendons are connected 
through juncturae tendinums, a slight change to the extensor 
tendon may affect the motion of the entire hand [7]. The task 
becomes more challenging when there are defects or loss in 
the tendons. In our case, the fourth and third EDC tendons 
were sequentially damaged after the reconstruction of the fifth 
EDC tendon. Following such rupture, reconstruction of the 
tendon is complicated, often with suboptimal functional out-
comes. Treatment methods for tendon injuries caused by 

atraumatic causes such as rheumatoid arthritis have been pre-
viously reported [8]. Since inflammation is the main culprit in 
most cases, the recommended approaches in other studies 
were also applicable to this case study.

More diverse indications for tendon transfer mean the pro-
cedure is now widely performed when primary repair seems 
impossible [6,9]. Schindele et al. [8] summarized the preferred 
treatment for multiple tendon rupture scenarios. For instance, 
if the extensor digiti minimi (EDM) tendon is the only tendon 
injured, it can be easily reconstructed by end-to-side suture to 
the fifth or fourth EDC. With combined rupture of EDM and 
the fifth EDC, tendon transfer to the ring finger EDC is mainly 
used. To prevent forced abduction of the fifth finger after re-
construction, an extensor indicis proprius to the fifth EDC/
EDM tendon transfer is considered when rupture is located 
distal to the mid-metacarpal level.

Unfortunately, in our case tendon transfer alone was not 
sufficient to salvage the tendons. The tensile strength was 
weakened, and the direction of pull for those tendons was also 
altered after multiple transfers. Moreover, owing to a history of 
kidney transplantation and the use of immunosuppressive 
drugs, it is possible that the reconstructed tendons were not 
able to sustain a normal healing process. In a study conducted 
by Jones et al. [10], the authors mentioned the negative effects 
of chronic intake of immunosuppressants on the tendons in 
the hand. They also pointed out that the hands of kidney 
transplantation patients are vulnerable to arterial ischemia be-
cause of arteriosclerosis or steal phenomenon. Our study 
therefore gradually focused not only on the tendons but also 
on the surrounding tissues. This was also important because 
excursion of the tendon closely involves the interconnection 
between the tendon and soft tissues. Satonaka et al. [11] 
proved the close relationship by revealing histopathological 
findings of a tendon adjacent to a ganglion cyst showing de-
generative change and an accumulation of hyperplastic syno-
vial cells. 

To address the many complexities, ADM was applied over 
the reconstructed tendons. ADM is known to improve healing 
by incorporating reepithelization, neovascularization, and cell 
infiltration around the tendon-graft area [12]. ADM can also 
reinforce tendon strength by offering mechanical support [13]. 
Application of ADM in previous studies focused on tendons 
in the lower extremities or larger tendons of the body. Bertasi 
et al. [14] introduced a successful case of ADM usage in Achil-
les tendon reconstruction and studied the cellular change in 
the graft-paratenon interface. They concluded with recellular-

Fig. 8. Postoperative photo after 7 years and 6 months. Patient 
showing extension on all five fingers.
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ization and revascularization as the mechanism for integra-
tion. In another study, Acevedo et al. [15] stated that ADM 
was intended for use in an on-lay method, which maximizes 
incorporation. The surgical techniques of applying the ADM 
to the tendons in this case study were based on these studies. 
The aim was to ultimately obtain a well-constructed, integrat-
ed structure. 

Existing literature did not explore ADM application on the 
tendons of the finger. In this study, ADM was used to promote 
tendon repair and to overcome repetitive extensor tendon 
rupture. Considerable progress was observed with no further 
tendon ruptures. Though results from this study’s single pa-
tient cannot be generalized, the findings may aid other sur-
geons using the ADM for tendon reconstruction in the hand. 
While it is necessary to observe a larger population for a more 
comprehensive investigation, the fact that revisional surgery is 
not standard practice in tendon repair may limit a larger study. 
Repeated tendon ruptures may be prevented in the future if 
the “straight line-pull” principle is observed during tendon 
transfer. Nevertheless, the preliminary results of using ADM 
during extensor tendon reconstruction in the hand suggest 
that the method is safe and without re-ruptures or complica-
tions. 
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