
Comparative Outcomes of Open Surgical Excision for Dorsal and 
Volar Wrist Ganglion Cysts: A Minimum 2-Year Follow-Up Study

Ganglion cysts are benign soft tissue tumors which are 
filled with jelly-like fluid. They are the most common 

tumors of the hand and wrist. They are typically seen in 
the second and fourth decades of life.[1,2] They are cystic 
lesions arising from the joint capsule or tendon sheath.
[3,4] The prevalence of wrist pain in patients with ganglion 
cysts is 19%, while more than half remain asymptomatic.[5] 
Dorsal wrist ganglions are more common than volar wrist 

ganglions.[6-8] Dorsal ganglions are connected to the joint 
via a pedicle, which may originate from a variety of other 
areas on the dorsal surface, including the scapholunate 
ligament, tendon sheath, or wrist capsule.[2,5,9] Volar wrist 
ganglions exit through a pedicle from the radioscaphoid-
scapholunate interval, scaphotrapezial joint, or metacar-
potrapezial joint, or they can originate from the tendon 
sheath.[5,7]

Objectives: The aim of this study is to evaluate and compare the minimum 2-year functional outcomes, clinical scores and compli-
cations of patients in whom we performed open volar and dorsal ganglion cyst excision.
Methods: Patients were divided into two groups based on cyst location: dorsal and volar. The surgical outcomes were analyzed, 
encompassing the size and localization of the cyst, wrist ROM (range of motion), VAS (visual analogue scale) for pain, QDASH (quick 
disability arm shoulder hand) questionnaire, and PRWE (patient rated wrist evaluation) scale. Additionally, complications and re-
currence rates were examined. 
Results: A total of 53 patients were evaluated in the study, including 34 dorsal ganglion cysts (19 women, 56%) and 19 volar 
ganglion cysts (15 women, 79%). The mean age of the patients was 34.1 years (range: 18 to 68), and the mean follow-up period 
was 73.8 months (range: 26 to 136). The surgical duration was longer for volar cysts (p=0.01). For extension, the change in ROM 
was 3.9±6.3 degrees in volar cysts (p=0.01), whereas in dorsal cysts, this change was measured as 2.0±6.0 degrees (p=0.05). The 
increase in wrist flexion in the postoperative period was significantly higher in volar ganglion cysts (p<0.01). There were no statis-
tically significant differences between the two groups for QDASH, PRWE, and VAS scores (p>0.05). Recurrence and complication 
rates were approximately 2-fold higher in volar cysts.
Conclusion: Open surgical excision is a successful treatment method for wrist ganglion cysts based on middle and long-term 
outcomes, with high patient satisfaction and low recurrence and complication rates.
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Patients who have ganglion cysts seek treatment when 
they experience pain, weakness, cosmetic concerns, de-
creased functionality, or harbor fears of malignancy.[10,11] 
Various treatment options such as observation, aspiration, 
steroid injection, and surgical excision can be considered.
[12,13] Although successful outcomes have been reported 
in non-surgical treatment, current literature strongly in-
dicates that recurrence rates are significantly higher com-
pared to open and arthroscopic surgery.[11,12] Complete 
removal of the ganglion stalk is necessary to prevent recur-
rence. Therefore, open surgical excision is widely used in 
treatment.[12,14] 

In this study, the aim was to compare and see if there are 
significant differences in terms of  patient-reported out-
come measures (PROMs), complications, and functional 
outcomes in patients who underwent open surgical exci-
sion due to dorsal and volar wrist ganglion cysts during a 
minimum follow-up period of two years. Our hypothesis is 
that complication and recurrence rates will be higher in vo-
lar ganglion cysts.

Methods

Study Group
The collection of patient data for the study was conducted 
after obtaining institutional ethics committee approval (Is-
tanbul Medipol University Non-interventional Clinical Re-
search Ethics Committee, date: 14.03.2024, number: 300). 
Patients who underwent open surgical excision for dorsal 
or volar wrist ganglion cysts between October 2012 and 
July 2021 were retrospectively reviewed. A total of 17 pa-
tients with follow-up periods of less than 24 months, those 
who underwent surgery for another condition in the same 
hand or underwent revision surgery, those who did not at-
tend regular follow-ups, those with incomplete data, those 
under 18 years of age, and those who declined to partici-
pate were excluded from the study. As a result, 53 patients 
(19 women, 34 men) were included in the study (Fig. 1). All 
patients were informed about the purpose of the study ac-
cording to the principles of the Helsinki Declaration and 
written/oral consent was obtained for their participation in 
the study. The patients and/or their families were informed 
that data from the case would be submitted for publication 
and gave their consent.

The diagnosis of ganglion cysts was made based on his-
tory and physical examination. Patients underwent surgery 
primarily due to wrist pain, poor cosmetic appearance, and 
fear of a malignity. Preoperative confirmation of the diag-
nosis was done with magnetic resonance imaging (MRI) 
in 27 patients and ultrasonography (USG) in 26 patients. 
Patients' previous history of conservative or surgical treat-

ment was investigated. Patients were divided into two 
groups based on the localization of the ganglion cyst in the 
wrist, namely dorsal and volar, and both groups were com-
pared in terms of outcomes.

Surgical Technique
The surgeries were performed by three different surgeons; 
one was an experienced hand surgeon and the other two 
had 5 to 10 years of practice in the field of orthopedics. 
Operations were done under local anesthesia (n=18, 34%), 
peripheric block anesthesia (n=8, 15%), and general anes-
thesia (n=27, 51%).

For dorsal ganglions, a transverse incision was made over 
the cyst (Fig. 2) , while for volar ganglions, a longitudinal in-
cision was performed (Fig. 3). After dissecting the cyst and 
its pedicle up to the relevant joint capsule without damag-
ing the cyst wall, it was completely removed along with the 
joint capsule, approximately 0.5 to 1 cm in size. Cysts origi-
nating from the tendon sheath were excised along with 
the associated tendon sheath. After hemostasis, the joint 
capsule was not repaired, and the subcutaneous tissue and 
skin were sutured. The excised cyst was sent to pathology 
for histopathological examination. The duration of surgical 

Figure 1. Flowchart of the study.
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procedures and any complications during surgery were re-
corded. Immobilization was not applied in the postopera-
tive period, and wrist and finger exercises were gradually 
initiated in the first week.

Evaluated Parameters
Our primary objective was to compare the functional 
outcomes and pain relief achieved after surgery. The sec-
ondary objective was to evaluate the incidence of com-
plications and assess PROMs. At the final follow-up, clini-
cal evaluations were conducted for all patients. Surgical 
outcomes were analyzed, including details such as the 
size and localization of the ganglion cyst, wrist range of 

motion, presence of wrist pain, recurrence, and functional 
outcomes, along with any complications. Recurrence was 
defined as the presence of the cyst in the same location 
on ultrasound or physical examination. Vascular patency 
was assessed with the Allen test. The range of motion of 
the wrist joint in flexion and extension was measured us-
ing a goniometer.

The patients' pain was evaluated using the VAS (visual ana-
logue scale) score before and at the last control examina-
tion; 0 indicating no pain and 10 indicating severe pain. 
Daily functional limitations were assessed subjectively us-
ing the QDASH questionnaire, consisting of 11 items.[15]

Figure 2. Preoperative view of the dorsal bump (a), intraoperative view of the ganglion during excising (b), excised ganglion with its stalk (c), 
intraoperative view of the wrist after excision (d).

Figure 3. Intraoperative view of the ganglion arising from Flexor Carpi Radialis tendon sheath (a), Note that the palmar cutaneous branch 
of the median nerve in close proximity with ganglion (b), excised ganglion cyst (c), median nerve palmar cutaneous branch along with the 
palmaris longus tendon (d).
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The PRWE (Patient-rated Wrist Evaluation) scale, consisting 
of the pain and function subscales and a total of 15 ques-
tions, was used to measure the patient's self-assessed pain 
and disability. (0=no pain/difficulty; 10=maximum per-
ceived pain/unable to do at all).[16]

Statistical Analysis
The data was analyzed using SPSS software (ver.29.0; IBM 
Corp., Armonk, NY, USA). To assess the normality of the data 
distribution, skewness and kurtosis values were utilized 
and Kolmogorov-Smirnov test is used to determine wheth-
er the data are normally distributed. Categorical variables 
were compared using the Pearson chi-squared test and 
Fisher’s exact test while an independent sample T-test was 
employed to compare parametric variables. Quantitative 
variables were presented as the mean±standard deviation, 
and qualitative variables were expressed as numbers (n), 
frequencies, or ratios. Statistical significance was consid-
ered for p-values less than 0.05. 

Results
A total of 53 patients were evaluated in the study, includ-
ing 34 dorsal ganglion cysts and 19 volar ganglion cysts. 
There were no statistically significant differences between 
the two groups in terms of age, gender, affected side, em-
ployment status, and surgical indication (Table 1).

It was determined that 27 of the dorsal ganglion cysts origi-
nated from the scapholunate joint, five from the scapho-
capitate joint, and two from the extensor tendon sheath. 
Regarding volar ganglion cysts, nine originated from the 

radioscaphoid joint capsule, eight from the scaphotrape-
zial joint capsule, and two from the flexor carpi radialis ten-
don sheath.

All patients had undergone nonoperative treatment before 
surgical management. Non-operative treatments included 
non-steroidal anti-inflammatory drugs, splints, and activ-
ity modification. Additionally, ganglion cyst aspiration was 
performed in nine patients.

The clinical outcomes and follow-up durations of the study 
groups are presented in Table 2 and Table 3. The postop-
erative change in wrist flexion and extension were statis-
tically significant for both volar and dorsal ganglion cysts. 

Table 1. Demographic and clinical parameters 

		  Dorsal, n (%)	 Volar, n (%)	 p

Patients	 34	 19	
Age (Years±SD)	 33.9±10.2	 34.4±15.6	 0.8
Sex
	 Female	 19 (56)	 15 (79)	 0.1
	 Male	 15 (44)	 4 (21)	
Side
	 R	 18 (53)	 11 (58)	 0.7
	 L	 16 (47)	 8 (42)	
Employment
	 Yes	 25 (74)	 10 (53)	 0.1
	 No	 9 (26)	 9 (47)	
Indication
	 Pain	 25 (73.5)	 11 (58)	 0.5
	 Cosmetic	 8 (23.5)	 7 (37)	
	 Malignity 	 1 (3)	 1 (5)	

SD: Standart deviation; n: Number of patients. Chi-square statistic is 
significant at the 0.05 level.

Table 2. Comparison of clinical outcomes and complications 
between dorsal and volar ganglion cyst excision surgery

		  Dorsal 	 Volar 	 p

Follow up (months)	 73.1±33.8	 75.1±29.5	 0.8
Ganglion size (mm3)	 1607.9±1784.0	 1106.2±1423.4	 0.2
Surgical Time (minutes)	 41.2±11.6	 51.3±15.9	 0.01*
Flexion (degree±SD)
	 Preop	 81.9±6.9	 65.5±15.2	 <0.01* 
				    (10.2-22.5)
	 Postop	 85.0	 83.4±3.7	 0.01* 
				    (0.2-2.8)
Extension (degree±SD)
	 Preop	 82.9±6.0	 80.2±7.7	 0.1 
				    (-1.1-6.5)
	 Postop	 85.0	 84.2±2.5	 0.07 
				    (-0.4-1.9)
QDASH Score(±SD)
	 Preop	 37.1±16.4	 37.6±20.1	 0.9 
				    (-10.7-9.6)
	 Postop	 4.8±10.2	 4.6±7.6	 0.9 
				    (-4.8-5.1)
PRWE score
	 Preop	 42.7±20.7	 49.1±22.6	 0.3 
				    (-18.7-5.9)
	 Postop	 5.6±11.7	 5.1±7.8	 0.8 
				    (-5.5-6.5)
VAS (±SD)
	 Preop	 7.0±1.9	 6.1±2.1	 0.1 
				    (-0.2-2.1)
	 Postop	 0.9±1.8	 0.3±0.6	 0.1 
				    (-0.2-1.4)
Complications (%)
	 Keloid	 -	 -	 N/A
	 Nerve Injury	 1 (3)	 1 (5)	 N/A
	 Vascular Injury	 -	 1 (5)	 N/A
	 Recurrence	 4 (12)	 4 (21)	 0.3 
				    (-4.9-2.9)

SD: Standart deviation; VAS: Visual analogue score; QDASH: Quick disabilities 
of arm, shoulder and hand; PRWE: Patient rated wrist evaluation. * 
Significance defined as p<0.05, in bold. (95% Confidence interval).
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The wrist flexion in the postoperative period was statisti-
cally significantly higher in dorsal ganglion cysts (p=0.01, 
CI: 0.95, 0.2-2.8), while no significant difference was ob-
served in terms of extension between dorsal and volar 
cysts (p=0.07, CI: 0.95, -0.4-1.9).

During the excision of a dorsal ganglion cyst, one patient 
experienced an injury to the radial nerve dorsal branch 
while a radial artery and a palmar cutaneous branch of the 
median nerve injury was seen in 2 patients with volar cysts. 
The patient with radial nerve sensory branch injury had 
been operated under local anesthesia, while the patients 
with radial artery and palmar cutaneous branch of the me-
dian nerve injury under peripheric block anesthesia. The 
radial artery injury was primarily repaired intraoperatively. 
Nerve injuries were detected not during surgery but post-
operative follow-ups.

During follow-up examinations, recurrence was observed 
in eight patients (Table 2). No significant relationship was 
found between recurrence and gender, side, localization, 
comorbidities, occupation, cyst volume, and surgical du-
ration (p>0.05). Among 27 patients who were operated 
under general anesthesia, recurrence was observed in five 
cases (18%), in two out of eight patients (25%) with periph-
eral block, and in only one case (5.5%) of those who were 
operated under local anesthesia. However, there was no 
statistically significant relationship between the type of an-
esthesia and recurrence (p=0.34). Of the eight patients who 

experienced recurrence, five underwent repeat surgery to 
excise the cyst. Although the rate of complications was 
2-fold higher in volar ganglion cysts compared to dorsal 
ganglion cysts (31.5% and 14.7%, respectively), this differ-
ence did not reach statistical significance.

Discussion
This study provides a comprehensive analysis of open exci-
sion outcomes and related factors in patients with dorsal 
and volar ganglion cysts. In both dorsal and volar ganglion 
cases, improvement in pain scores and joint range of mo-
tion compared to the preoperative period was observed 
during a minimum two-year follow-up post-surgery. Addi-
tionally, there was no difference in complication and recur-
rence rates between the two groups, and our results were 
similar to the literature (5.5% and 15%, respectively).

Although preoperative symptoms may differ, pain is one of 
the most commonly reported symptoms.[17] The frequency 
and severity of pain can vary in each patient depending on 
their activities. While the exact cause of pain is not fully un-
derstood, pain at rest may originate from the dorsal wrist 
ganglion's local compression on the posterior interosseous 
nerve (PIN).[12] In our study, 70% of the patients presented 
with pain as the main problem. Consistent with our find-
ings, Kuliński et al.[17] indicated that 70% of their patients 
underwent surgery due to pain, while Dermon et al.[18] re-
ported that 80% of their patients did so for the same rea-
son. A study compared open and arthroscopic surgical 
methods for painful wrist ganglion excision and noted that 
open excision provides better pain relief.[19] Similar to exist-
ing studies [17-19], in our study, the majority of patients re-
ported pain relief in the postoperative period, and the VAS 
score significantly decreased. We believe that open surgical 
excision is a suitable option that allows the evaluation of 
extracapsular pathologies, including PIN and extensor te-
nosynovitis, and for comprehensive debridement.

Wrist range of motion is typically preserved in most cases 
after surgery and can even improve.[9] The presence of lim-
ited ROM postoperatively may indicate inadequate heal-
ing.[17] Joint stiffness is a common complication following 
open ganglion excision, with reported incidence ranging 
from 4% to 14% among patients.[7, 18, 20] Jacobs et al.[21] uti-
lized a splint for 7 to 18 days postoperatively in 66% of their 
patients who underwent ganglion excision. They identified 
a significantly higher incidence of wrist stiffness among 
those who used a splint Kulinski et al.[17] reported that six 
out of 285 dorsal ganglion patients developed permanent 
ROM limitation of 10-15 degrees. However, they did not re-
port any limitation in volar ganglion patients. In our study, 
joint stiffness was observed in 3.7% of patients (n=2). We 

Table 3. Compression of preoperative and postoperative patients’ 
reported outcomes measurements within groups for dorsal and 
volar cyst excision

		  Localization	 Preop	 Postop	 Significance (p)

VAS(±SD)
		  Volar	 6.1±2.1	 0.3±0.6	 <0.01*
		  Dorsal	 7.0±1.9	 0.9±1.8	 <0.01*
QDASH(±SD)
		  Volar	 37.6±20.1	 4.6±7.6	 <0.01*
		  Dorsal	 37.1±16.4	 4.8±10.2	 <0.01*
PRWE(±SD)
		  Volar	 49.1±22.6	 5.1±7.8	 <0.01*
		  Dorsal	 42.7±20.7	 5.6±11.7	 <0.01*
FLEXION(±SD)
		  Volar	 65.5±15.2	 83.4±3.7	 <0.01*
		  Dorsal	 81.9±6.9	 85.0	 0.01*
EXTENSION(±SD)
		  Volar	 80.2±7.7	 84.2±2.5	 0.01*
		  Dorsal	 82.9±6.0	 85.0	 0.06

SD: Standart deviation; VAS: Visual analogue score; QDASH: Quick 
disabilities of arm, shoulder and hand; PRWE: Patient rated wrist 
evaluation. * Significance defined as p<0.05, in bold.



161Uzel et al., A Comparison of Wrist Ganglion Cysts / doi: 10.14744/SEMB.2025.17802

also observed improvement in functional outcomes in our 
own study. Factors such as prolonged immobilization, de-
layed rehabilitation programs, inappropriate surgical tech-
nique for cyst excision, and tight closure of the joint capsule 
can contribute to joint motion restrictions. The rates in our 
study are lower than those reported in the literature. This 
could be attributed to factors such as our smaller sample 
size, our practice of avoiding splinting and promoting early 
mobilization, as well as our decision not to repair the joint 
capsule, which may lead to reduced joint stiffness. 

In our study, there was a significant improvement in the 
scoring systems (PRWE & QDASH) used in the evaluation 
of ganglion cyst excision results. While the average PRWE 
score after dorsal ganglion cyst excision is 5.6 and the 
QDASH score 4.8, the average PRWE score after volar gan-
glion cyst excision was 5.1 and the QDASH score 4.6. These 
results are similar to the scoring systems used for the same 
purpose in other studies in the literature.[19,22] This shows 
that the wrist function becomes comparable to the normal 
population after open resection.

Keloids, injuries to the median and radial nerve sensory 
branches, and radial artery injuries are commonly reported 
complications after surgical excision of ganglion cysts.[1] A 
systemic review indicated complication rates of 14% after 
open surgical excision, 4% after arthroscopic surgery, and 
2% after aspiration.[1] Due to the close proximity of volar 
wrist ganglions to the radial artery and the median nerve 
palmar cutaneous branch, their surgical treatment can be 
more challenging, leading to higher complication rates 
compared to dorsal wrist ganglion excision.[5,23] The rate of 
radial artery injury during volar ganglion excision has been 
reported between 5% to 20% in the literature.[6,7,17,20] Aydin 
et al.[7] reported a complication rate of 5% radial artery in-
juries, and 7.5% median nerve palmar cutaneous branch 
injuries in patients who underwent volar wrist ganglion ex-
cision. However, in a study comparing 40 patients, among 
those who underwent dorsal ganglion excision, one (3.8%) 
experienced injury to the superficial branch of the radial 
nerve, whereas among patients who underwent volar gan-
glion excision, two (14.8%) had injury on the superficial 
branch of the median nerve and two (14.8%) experienced 
injury to the superficial branch of the radial artery which 
were ligated intraoperatively.[20] On the other hand, in a 
study examining the active-duty military population, it was 
reported that there were no complications or recurrences 
following open excision. However, it should be noted that 
patients in this study reported their outcomes at the six-
month follow-ups.[22] In our series, vascular and neurologi-
cal injuries occurred in three patients (5.5%), consistent 
with the literature. We think that ganglion cyst surgery 
should not be considered as a simple surgery. Adequate 

surgical exposure and proficiency in anatomical structures 
can diminish the risk of complications. We advocate for sur-
gical procedures, particularly volar wrist ganglion excisions, 
to be carried out by hand surgeons or by experienced sur-
geons. Also, patients scheduled for volar cyst excision, in 
particular, should be thoroughly informed before surgery.

The recurrence rates after ganglion cyst surgery vary be-
tween a wide range of 1 to 50% and it is more common 
after volar cyst excision.[1,7,12,17,18,20,23,24] The treatment meth-
od is important for the recurrence. A significantly higher 
recurrence rate is observed after aspiration compared to 
open surgical excision.[20] Moreover, arthroscopic surgery 
has not shown a significant superiority over open surgi-
cal excision in terms of recurrence, and similar recurrence 
rates have been reported.[1,9] On the other hand, a recent 
meta-analysis of 23 studies encompassing 1,670 cases has 
demonstrated a significantly higher patient satisfaction 
rate with arthroscopic excision compared to open exci-
sion, along with greater pain relief. Additionally, the recur-
rence and overall complication rate was significantly lower 
in the arthroscopic excision group.[25] Removing the ped-
icle of the ganglion cyst reduces the risk of recurrence to 
1-5% in dorsal ganglions and up to 7% in volar ganglions.
[5,12] Due to the proximity of volar wrist ganglions to neu-
rovascular structures, identifying the pedicle of the cyst 
can be more challenging. Additionally, since the cyst can 
originate from two different joints, excising the cyst along 
with its pedicle can be more difficult, leading to higher re-
currence rates.[5,20,21,23] Besides all of these techniques, there 
are some newer methods in the literature. In a randomized 
controlled trial comparing aspiration plus PRP and aspira-
tion alone, there is no difference in terms of recurrence. The 
authors have indicated that PRP is not a superior choice.[26] 
In our study, consistent with the literature, we observed a 
recurrence rates of 21% in volar ganglia and 12% in dorsal 
ganglia. However, we did not observe a significant correla-
tion between recurrence and factors such as gender, side, 
localization, comorbidities, occupation, cyst volume, and 
surgical duration. The importance of complete excision of 
the cyst along with a portion of the joint capsule after iden-
tifying the cyst's pedicle, as suggested in the literature, is 
also emphasized by us to reduce recurrence rates. None-
theless, it should be acknowledged that even with meticu-
lous surgical technique, the risk of recurrence may not be 
entirely eliminated, and patients should be informed about 
this possibility during the preoperative period.

Study Limitations
The fact that our study was retrospective and conducted 
at a single center, with limited number of patients, and sur-
geries performed by different surgeons at different levels 
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of experience can be considered the most important limi-
tations. Due to the retrospective nature of the study, some 
conflicts have been encountered such as inability to reach 
every patient and loss of some data. Increasing the number 
of patients can significantly impact recurrence and compli-
cation rates. Therefore, larger prospective studies compris-
ing a more diverse patient population should be planned. 
These studies should involve more experienced surgeons 
to ensure more reliable results. Such studies would be im-
portant for standardizing surgical techniques and proce-
dures, leading to better outcomes.

Conclusion
In conclusion, open surgical excision is a successful treat-
ment method for wrist ganglion cysts based on middle 
and long-term outcomes, with high patient satisfaction 
and low recurrence and complication rates. However, volar 
ganglion cysts have approximately 2-fold higher incidence 
of recurrence and complications compared to dorsal gan-
glions. Ganglion cyst surgeries should not be considered 
simple and especially for volar ganglion cysts, they should 
be performed by hand surgeons or experienced surgeons 
using meticulous surgical techniques.
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