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Arthroscopic Versus Open Dorsal Ganglion Excision:

A Prospective, Randomized Comparison of Rates

of Recurrence and of Residual Pain

Lana Kang, MD, Edward Akelman, MD, Arnold-Peter C. Weiss, MD

Purpose The purpose of this study was to compare the postoperative rates of ganglion recurrence between
arthroscopic and open techniques of dorsal ganglion (DG) excision.

Methods A total of 72 patients had either arthroscopic or open excision of a primary, simple DG by 1 of 2 senior
hand surgeons. Three prospective postoperative assessments were performed. The first examination was performed
at 5 to 7 days, the second at 4 to 8 weeks, and the third assessment was performed at a minimum of 1 year after
surgery. Percentages of ganglion recurrence at the second and third assessments were recorded.

Results Forty-one patients had arthroscopic excision, and 31 patients had open excision. Baseline patient age,
gender, and surgical side were similar between the 2 groups. Recurrence of the DG at the second postoperative
assessment was 1 of 41 patients in the arthroscopic group and none in the open excision group, and, after a
minimum of 12 months after excision, recurrence was 3 of 28 in the arthroscopic group and 2 of 23 in the open
group.

Conclusions This study compares the rates of ganglion recurrence between arthroscopic and open DG excision.
Our results demonstrate that at 12 months follow-up, the rates of recurrence with arthroscopic DG excision are
comparable with and not superior to those of open excision. Our results suggest that additional long-term
comparative studies are needed to accurately differentiate the efficacy of open and arthroscopic techniques. (J Hand
Surg 2008;33A:471–475. Copyright © 2008 by the American Society for Surgery of the Hand.)

Type of study/level of evidence Therapeutic I
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ORSAL GANGLIONS (DGS) are one of the most
frequent problems of the wrist. They represent
benign soft tissue tumors that frequently remain

symptomatic. In most cases, diagnosis is based on history
nd physical examination.1–3 Patients seek treatment when
hese ganglions become associated with pain, weakness,
nterference with activities, and an increase in size.1–3 Other
han observation, nonoperative treatment such as closed
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upture, ganglion puncture, and needle aspiration is
ssociated with relatively higher rates of recurrence as high
s 78%.4–6 Surgical treatment with either open or
rthroscopic excision is therefore offered with a lower risk of
ecurrence. Whereas open excision has historically been the
raditional method of surgical treatment,1–3,7 arthroscopic
xcision has been suggested as a potentially more favorable
lternative.8–11

Proponents of wrist arthroscopy proclaim an advantage of
ecreased postoperative pain, earlier return of functions, and
smaller incision.8–12 Moreover, preliminary and

ubsequent studies have touted arthroscopic DG excision as
aving equal or lower rates of recurrence.8–11,13,14

owever, the results of arthroscopic versus open procedures
ave never been directly compared. The purpose of our
tudy was to prospectively and randomly compare the rates
f recurrence between arthroscopic and open DG excision.
secondary goal was to compare the percentages of patients
ith residual postoperative pain.

ATERIALS AND METHODS
he study was conducted at a single institution between
ay 2000 and November 2002. Approval was obtained
rom the human investigational review board. All patients
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472 ARTHROSCOPIC VERSUS OPEN DORSAL GANGLION EXCISION
ere evaluated and treated by 1 of 2 senior hand surgeons.
atients with a primary, simple DC with no underlying
athology of the wrist who sought surgical treatment were
ncluded in the study. Patients were excluded if they had
rior ganglion treatment (rupture, puncture, aspiration, or
xcision), previous surgery, or a history of a fracture,
igamentous tear, or wrist instability. Patients with major
edical problems, unacceptable anesthetic risks, acquired or

ongenital abnormalities of wrist function or motion, or a
istory of major psychosis, depression, or substance abuse
ho would therefore be unable to provide informed

onsent, were also excluded. Patients who agreed to
articipate in the study were randomly assigned to have
pen or arthroscopic excision. Randomization was
erformed at initial presentation by assigning odd-numbered
edical record identifiers to the open excision group and

ven-numbered medical record identifiers to the
rthroscopic excision group. Patient age, gender, surgical
ide, and workers’ compensation were recorded upon entry
nto the study.

ample Size

he target sample size was projected on the basis of the rates
f recurrence as reported in the literature. Results of
revious studies were highly variable for both arthroscopic
nd open techniques. Arthroscopic excision corresponded
ith a range of as low as 0 to as high as 7%,8–11 and open

echniques corresponded with a range of 2% to as high as
0%.7,15–17 For the purposes of our study, we chose to base
ur target sample size on the lower end of the reported
ecurrence rates of arthroscopic excision given the recent
laims of its superiority over open excision. We chose the
verage value for recurrence rates reported for open excision
ecause the experience at our institution did not correspond
ith rates as high as 40%. Thus, this study was designed to
ave 80% power of detecting a difference of 13% between
he recurrence rates of arthroscopic versus open surgery. A
ower analysis with an � � .05 determined that a sample
ize of 72 patients was needed.

Forty-one patients had arthroscopic excision, and 31
atients had open excision. The mean age for the
rthroscopic group was 34 years (range, 16–54 years), and
he mean age for the open group was 36 years (range, 10–
4 years) (p � .559). Twenty ganglions occurred on the
ight and 21 occurred on the left in the arthroscopic group,
nd 17 ganglions occurred on the right and 14 occurred on
he left in the open group (p � .611). One patient in the
tudy from the open excision group received medical
overage through workers’ compensation (p � .381). The
rthroscopic group was composed of 30 females and 11
ales, and the open group was composed of 18 females and

3 males (p � .178).

urgical Technique

urgery was performed in either an ambulatory operatory
enter or an office operatory suite by 1 of 2 senior hand

urgeons. Patients received either general anesthesia, forearm 3

JHS �Vol A,
ier block, or monitored anesthesia care (MAC)
upplemented by a local block. A tourniquet and Esmarch
andage were used to exsanguinate the hand and forearm.
he open technique consisted of a transverse skin incision

pproximately 2 to 3 cm in length. The ganglion was
mputated at the base of the stalk with preservation of the
capholunate ligament but resection of a portion of the
orsal wrist capsule. The arthroscopic technique consisted of
stab incisions at the standard 3-4 and 4-5 portal sites with

he shaver in the 3-4 portal and the arthroscope in the 4-5
ortal. An arthroscopic shaver was used to debride the
anglion down to the level of the scapholunate ligament
ncluding the stalk (which was identified in all 41 surgical
rocedures) and its attachment to the capsule (Fig. 1).
xternal palpation was used to confirm complete
ecompression of the ganglion. After both procedures, the
rist was splinted for 5 to 7 days.

ostoperative Follow-Up and Data Collection

he splint and sutures were removed at the first
ostoperative evaluation at 5 to 7 days, and active and
assive range of motion was begun. A second postoperative
xamination was performed at 4 to 8 weeks. A third
ostoperative assessment was performed over the telephone
t a minimum of 12 months, and patients were asked
hether the ganglion looked the same as it did before

urgery. In the arthroscopy group, 13 patients were lost to
nal follow-up, and in the open group, 8 patients were lost
o final follow-up. These 2 postoperative time-points were
hosen to delineate the recovery phase from a less well
efined plateau phase. Residual pain was either present or
bsent and was specifically described as mild or occasional.
anglion recurrence and the presence of residual pain at the

econd and third follow-up evluations were recorded using a
inary yes/no database. Complications were recorded.

ata Analysis

atient age and the number of complications were
ompared between the arthroscopic and open excision
roups using the Student’s t-test. Gender, surgical side,
orkers’ compensation, percentage of attrition, ganglion

ecurrence, and residual pain were compared using the
earson chi-squared test. Statistical significance was set at
5%.

ESULTS
t the second postoperative examination at 4 to 8 weeks,

he arthroscopic group had 1 ganglion recurrence (1of 41,
r 2%) that was subsequently treated with open excision.
o patient in the open group had a ganglion recurrence at

his second postoperative assessment (p � .381). Seven
atients (17%) in the arthroscopic group reported residual
ain, and 3 patients (3 of 31, or 10%) in the open group
eported residual pain (p � .369).

At the third postoperative assessment, 13 patients (13 of
1, or 32%) in the arthroscopic group and 8 patients (8 of

1, or 26%) in the open group were lost to follow-up and
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ARTHROSCOPIC VERSUS OPEN DORSAL GANGLION EXCISION 473
ere unavailable for interview (p � .585). Three patients of
he remaining 28 (11%) in the arthroscopic group and 2
atients of the remaining 23 (9%) in the open group
eported ganglion recurrence (p � .809). Three patients (3
f 28, or 11%) in the arthroscopic group and 4 patients (4 of
3, or 17%) in the open group reported residual pain (p �
49).

The single case associated with workers’ compensation
ad no postoperative problems with ganglion recurrence or
rist pain. This patient was back to full work after the

econd postoperative examination and reported no change
n her ability to work after 1 year.

The arthroscopic group had 1 postoperative complication
1 of 41, or 2%) of neuropraxia of the superficial branch of
he radial nerve, which improved after treatment with
eurolysis. The open group had no postoperative
omplications (p � .381). Neither group had any
ostoperative hematomas, infections, wound problems, or
omplications related to anesthesia.

ISCUSSION
xcision of the DG is one of the most common procedures
erformed by hand surgeons. Fortunately, serious
omplications of surgical treatment are rare.2,3,15 Recurrence
f the ganglion is the most frequently reported failure of any
orm of treatment and is believed to result from inadequate

IGURE 1: A The arthroscope is placed into the 4-5 portal and a sh
oint ligament. B Debridement continues visualizing the ECRB ten
orsal SL joint ligament exposing the ECRB and EPL tendons. D T
omplete ganglion removal, the capsular defect at the site of the gangli
capholunate joint; ECRB, extensor carpi radialis brevis tendon; EPL,
xcision of the stalk.3–5,11,18 p

JHS �Vol A,
The advent of wrist arthroscopy has provided surgeons
ith an alternative method of treatment for the symptomatic
rimary DG. Arthroscopic surgery offers advantages similar
o those that have already been achieved for the larger joints
f the body, namely the knee and shoulder. Its main appeal
s that it is provides both a direct and “less invasive” view of
he chondral surfaces of the wrist.9,12 Its applications in hand
nd wrist surgery continue to expand with the development
f new instruments and techniques. To date, most studies
eport favorable results with use of arthroscopy in treating
riangular fibrocartilage complex injuries, intra-articular
igament tears associated with carpal instability, Kienböck’s
isease, and scaphoid and intra-articular distal radius
ractures.9,12

Reports on use of arthroscopy in the treatment of DGs
ave also been favorable.8–11,13,14 However, the results that
ave been published are based on unilateral analyses and do
ot directly compare arthroscopic and open techniques. In
ddition, a recent retrospective study reported a recurrence
ate with arthroscopic excision as high as 30%,19 which the
uthors attribute to lack of surgical experience. Nevertheless,
he majority of these studies report a rate of ganglion
ecurrence between 0 and 7%.8–11,13,14 In comparison,
esults of recurrence found in this study for both
rthroscopic (2%) and open techniques (0) at the early

into the 3-4 portal with debridement of the capsule opposite the SL
C Debridement of the capsule continues distally toward the very
nglion is debrided with the shaver upon visualization. E After
lk is noted along with subcutaneous fat. DC, dorsal capsule; SL,
sor pollicis longus tendon.
aver
don.
he ga
on sta
exten
ostoperative assessment were similarly low and fell within
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474 ARTHROSCOPIC VERSUS OPEN DORSAL GANGLION EXCISION
he range of these rates. Longer follow-up at a 12-month
inimum revealed recurrence rates that fell notably higher

nd just outside this range. Interestingly, this study yielded
ecurrence rates for arthroscopic surgery that were higher
han those for open surgery at both early and late follow-up,
finding that contradicts the espoused benefits of

rthroscopy.12 One reason for this slightly higher rate is that
ur technique did not include an additional midcarpal portal
ite, which indeed was recommended by Osterman10 to rule
ut additional wrist pathology as a source of the ganglion
specially when the stalk of the ganglion is not visible,
hich was not encountered in this study. However, routine
se of midcarpal portals in arthroscopic ganglion excision is
ontroversial.20,21

With regard to dorsal wrist ganglions, this study is novel
n its prospective randomized design to compare 2 surgical
reatment methods. The subjects who composed the 2
ifferent study groups were similar with regard to age,
ender, surgical site, and workers’ compensation coverage,
hus supporting the comparability of the 2 treatment groups
ith little influence from potentially confounding factors.
Alternatively, this study was overly simplistic in design

ith the measurement of only 2 dependent variables—rate
f recurrence and residual pain. However, the targeted
ature of the study was in fact intentional. The aim of this
tudy was not to compare functional outcome but to
ompare efficacy of treatment. Most patients with primary
Gs eventually seek surgical treatment with a desire to

emoval the ganglion. Although that includes the desire to
ddress and alleviate any associated pain, weakness, or
tiffness, the presence and severity of these symptoms are
ariable, making most indications for surgical excision
elative.22 Thus, for the purposes of this study, efficacy
eant successful eradication of the ganglion.
Indeed, the problem of deficient data is not resolved by

his straightforward study. First, it remains unclear exactly
hat is the true range of recurrence rates for the open
rocedure. Although recent studies on the arthroscopic
rocedure collectively provide us with a reasonable range of
ecurrence, the literature on open excision is sporadic, spans
everal decades of research methodology, and leaves us with
wide range of recurrence from 2% to upwards of 40%.
econd, direct comparative functional outcome data is
eeded to distinguish the effects of arthroscopic versus open
xcision. Third, in this day of cost-saving discrimination in
ealth care, it behooves us to obtain data that differentiates
he economic impact between these 2 methods. Fourth, the
nal follow-up telephone survey may not accurately reflect
he incidence of ganglion recurrence, which might be
igher than reported by the patients if the recurrent
anglions are small in size. However, it is likely that this
ossibility is equal in both groups. Finally, the ongoing
bservation of variability in rates of recurrence within an

cceptable yet sizable range of 0 to 11% also suggests that m

JHS �Vol A,
he exact causes of ganglion recurrence may in fact be more
ultifaceted than the straightforward concept of insufficient

talk removal. Potentially, the comparative measurement of
hese dependent variables could be incorporated into a
ouble-blind randomized prospective and, in an ideal world,
ully funded study.

Although sufficient power was achieved for the second
ostoperative visit, the study was also weakened by the loss
o follow-up of 21 patients at the third postoperative
ssessment. Nevertheless, we believe that the findings of this
tudy, though statistically inferior, remain clinically relevant.
he reason is that the determination of power with specific

egard to recurrence of DG was necessarily derived from a
ubjective, albeit reasonable, assignment of “expected” values
ased on the numbers gathered from previously published
eports; but because this value assignment is similar to an
ducated guess, the underlying logic for power
etermination renders the process of power determination
hat was used for this particular study somewhat circular.
nother reason we believe our findings maintain clinical

elevance is that the percent of attrition between the 2
reatment groups remained comparable (13 of 41, or 32%,
n the arthroscopic group and 8 of 31, or 26%, in the open
roup). Similarly, the trend of recurrence rate increase
etween the second and third time points were analogous
nd proportional. Finally, the fact that rates between the
reatment groups were comparable at both the 4- and 8-
eek and the 12-month time points indicates that a much

arger study size may indeed be necessary to detect with
ufficient power a statistically significant difference. This has
ractical implications for the design and planning of a future
tudy to be able to achieve the needed study size.

The reasons for the high attrition rates are unclear but
ay be related to ganglion recurrence. For example, patients
ith no ganglion recurrence and no financial incentive may

eel incovenienced by the effort to return for follow-up
here no problem exists. Alternatively, patients with
anglion recurrence are more likely to go elsewhere with
opes for definitive eradication. Thus, ascertaining these
easons may be helpful as well for future study.

Since its arrival and widespread application to the field of
and and wrist surgery, arthroscopy has proved vital for
reating many challenging and previously untreatable wrist
onditions. However, unlike these conditions, the simple,
ontraumatic DG, when left alone, rarely, if ever, leads to
hronic pain and dysfunction and may spontaneously regress
n up to 50% of cases.23 Thus, surgeons should continue to
ailor the chosen treatment method to the specific goals of
he patient. With ongoing data analysis, surgeons can better
efine the unique benefits of specific surgical techniques for
G excision and appropriately apply them to meet the

pecific needs of the patient. Although other patient-
referred benefits such as improved earlier return of motion

ay still exist, the results of our study suggest that the
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echnique of arthroscopic surgery does not achieve superior
ates of ganglion recurrence.
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