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Abstract Objectives To describe the technique and results of the arthroscopic surgical
treatment of volar ganglion cyst of the wrist.
Materials and Methods The present study comprised 21 patients submitted to the
arthroscopic treatment of volar ganglion cysts of the wrist from January 2015 to
May 2017, with a full evaluation for at least 6 months. The technique was indicated for
patients presenting pain and functional impairment for more than four months, with
no improvement with the conservative treatment, or for those with cosmetic
complaints and cyst present for more than three months.
Results The mean age of the patients was 43.6 years; 16 (76%) patients were female,
and 5 (24%) were male. The mean follow-up time from surgery to the final assessment
was of 10.9 months. A total of 2 (9.6%) patients complained of mild pain after the
procedure, and another patient presented slight motion restrictions. The 18 (90.4%)
remaining patients reported cosmetic improvement, complete functional recovery,
and pain improvement. There were no recurrences or infections. No patient required
further surgery.
Conclusions The arthroscopic resection of volar ganglion cysts is a useful and safe
technique. It is a minimally-invasive procedure, with low morbidity and very few
complications, representing a good alternative to the open technique.

� Work performed at Santa Casa de Misericórdia de Porto Alegre and
Hospital Mãe de Deus, Porto Alegre, RS, Brazil.
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Introduction

The synovial cyst, also known as ganglionic cyst, is the most
common tumor lesion of the wrist. Although the volar
location is not the most common, it is the location in up to
20% of the patients.1 Most lesions originate from the radio-
carpal joint, but they may arise from the midcarpal joint,
especially the scaphotrapeziotrapezoid joint (STT, also called
triscaphe joint).1,2

The volar synovial cyst lies under the skin, between the
flexor carpi radialis (FCR) and flexor pollicis longus (FPL)
muscle tendons, and is caused by mucinous degeneration of
the joint capsule. It is composed of an extracapsular portion,
comprising a subcutaneous palpable mass, and an intra-
capsular portion, formed by the base and valve (or pedicle),
which can be at the radiocarpal or midcarpal joints.1

The treatment is predominantly conservative, but patients
with symptomatic lesions following conservative procedures
or those with esthetic complaints are candidates for surgical
therapy.3–5 The principle of the surgical treatment is decom-
pression and drainage, resecting a portion of the joint capsule
and cyst wall; complete tumor resection, however, is not
required.4

Today, arthroscopy has become a consolidated technique
in the treatment of orthopedic conditions. Thanks to tech-
nological advancements, arthroscopic procedures in small
joints through direct visualization enable the diagnosis and
immediate treatment of intra-articular lesions.6 Arthroscop-
ic resection, initially described byOsterman and Raphael7 for
dorsal cysts, is a minimally invasive alternative to the open
technique.1,3,7 It has advantages such as lower postoperative
pain, scarring and stiffness, in addition to a faster return to

work without a higher incidence of complications.7 In 2003,
Ho et al8 described the arthroscopic resection technique for
volar cysts; however, since then, few series evaluating this
treatment were published.1–3,9–13

The present study aims to describe the arthroscopic
technique for wrist volar synovial cyst treatment by retro-
spectively analyzing a case series.

Methods

After approval by the institutional Ethics Committee, patients
who underwent wrist arthroscopy for volar synovial cyst
treatment from January 2015 to May 2017 were included in
the study. The synovial cyst was diagnosed by physical exami-
nation and imaging scans (ultrasound and/or magnetic reso-
nance imaging).

From a total of 24 patients who underwent arthroscopic
volar cyst resection, 3 were excluded due to lack of adequate
follow-up; therefore, the sample consisted of 21 patients.

Only anterior wrist synovial cysts located proximal to the
wristflexion foldandbetweentheradial edgeof theFCRtendon
and volar to the first extensor compartment were included in
thestudy (►Figure 1). Thesurgical indicationcriteriawerepain
and functional disability – defined as difficulty or inability to
use the hands in everyday activities – for more than four
months,withnoimprovementafter theconservativetreatment
(expectant therapy, analgesia and/or aspiration), and asymp-
tomatic patients with esthetic complaints or lesions for more
than threemonths.

Patients with degenerative joint disease and those with
postoperative follow-up period shorter than six months
were not included in the study. After the procedure, the

Resumo Objetivo Descrever a técnica e os resultados da artroscopia no tratamento cirúrgico
dos cistos sinoviais volares no punho.
Materiais e Métodos Foram incluídos e analisados neste trabalho 21 pacientes
submetidos a artroscopia para o tratamento de cisto sinovial volar no punho, no
período entre janeiro de 2015 e maio de 2017, com avaliação completa e mínima de 6
meses. A técnica descrita foi indicada para os pacientes com dor e incapacidade
funcional com duração de mais de quatro meses, sem melhora com o tratamento
conservador, ou para aqueles com queixas estéticas e que apresentavam o cisto havia
mais de três meses.
Resultados A média de idade dos pacientes foi de 43,6 anos, sendo 16 (76%) do sexo
feminino. O tempo de seguimento médio entre a cirurgia e a avaliação final foi de 10,9
meses. Um total de 2 (9,6%) pacientes apresentaram dor leve e uma restrição da
mobilidade no pós-operatório. Nos 18 (90,4%) pacientes restantes, houve melhora das
queixas estéticas, recuperação funcional completa, e melhora completa da dor. Não
houve recidivas ou infecções. Nenhum paciente necessitou ser submetido a nova
cirurgia.
Conclusões A ressecção artroscópica do cisto sinovial volar mostrou-se uma técnica
útil e segura. É um procedimento minimamente invasivo, com baixa morbidade e
poucas complicações, sendo uma boa alternativa à técnica aberta.

Palavras-chave

► doenças músculo-
esqueléticas/cirurgia

► articulação do punho
► cistos glanglionares
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patients were reviewed weekly in the first month and then
every 60 days until 6 months of follow-up, when the final
assessment occurred. Relapse after puncture or previous
surgical treatment were not considered exclusion criteria.

In the retrospective review, we analyzed the clinical out-
comes and possible complications resulting from surgery.
The outcomeswere synthesized byfilling out a questionnaire
including data from the physical examination, which was
directly performed by one of the authors and duly logged in
the medical records.

Patient data such as age, gender, and dominance were
included, as well as the characteristics of the lesion, such as
location, size, previous treatments, complaints and time
between its onset and surgery. The results were measured
at least six months after surgery. The degree of patient
satisfaction was also considered. Pain was assessed, both
preoperatively and at the final evaluation, using the visual
analog scale (which ranges from 0 to 10, inwhich 0means no
pain and 10 means the worst pain possible). Procedural
features, including surgical time, used portals, pedicle loca-
tion and associated injuries, as well as postoperative immo-
bilization time, were investigated. Wrist mobility was
assessed, and possible complications, such as recurrence,
infection, hypertrophic scar, stiffness, tendon injury, or
vascular-nervous injury, were evaluated. In addition, time
until return to work (or normal activities in case of
retired/unemployed patients) was questioned.

The results were classified as good, moderate and poor
following the criteria described by Rocchi et al,1 which are
explained in ►Table 1.

During the final evaluation, each patient reported his/her
subjective satisfaction by choosing one the following
options: very satisfied, satisfied, slightly dissatisfied and
dissatisfied with the treatment.

Surgical technique

The procedure is performed with regional brachial plexus
block and pneumatic tourniquet. In supine position, the
patient’s arm is fixed on the auxiliary table using a traction
support with the elbow at 90° of flexion. The long fingers are
encased in surgical finger traps, making it easy to position

BA

Fig. 1 Clinical aspect of the volar synovial cyst observed under the skin, proximal to the wrist flexion fold, between the flexor carpi radialis (FCR)
and flexor pollicis longus (FPL) muscle tendons (A). Magnetic resonance imaging scan of the lesion (B).

Table 1 Classification of postoperative results according to the
criteria used by Rocchi et al1

Result Criteria

Good No recurrence; active movement and grip
strength equal to those observed before
surgery; no pain; painless and esthetically
appropriate scar; no severe arterial lesions;
no neurological lesions.

Moderate No recurrence; active movement and grip
strength equal to those observed before
surgery; no severe arterial injury; local pain or
broad or hypertrophic scar; painful scar; mild
neurological injury.

Bad Presence of one of the following criteria:
recurrence; partial movement or grip
strength loss; and arterial or neurological
lesion.
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and place continuous 5-kg traction to the zenith (►Figure 2).
Initially, the cyst is marked with a dermographic pen to
demonstrate its size and location, which makes its resection
easier and serves as a parameter to assess the emptying of its
content after the procedure. Dorsal portals for wrist arthros-
copy are palpated and marked. The procedure is performed
with an endoscope with an angle of 30° and a diameter of
2.7mm. At first, the 3/4 portal is made, with a 12° angle from
from distal to proximal following the normal anatomy of the
radiocarpal joint. This portal makes the entry of the endo-
scope easier, avoiding iatrogenic damage to the cartilaginous
tissue. Next, a second portal, usually the 6R portal, is opened
for instrumentation. Careful inspection of the entire joint is
then performed, with visualization of chondral tissue, the
capsule and ligaments, searching for other conditions that
may cause symptoms (►Figure 3).

Next, the cyst pedicle is located; in most patients, it lies
within the range of the volar radiocarpal ligaments, usually
between the radioscaphocapitate ligament (RSCL) and the long
radiolunate ligament (LRLL) (►Figure 4). For resection and
drainage of the volar synovial cyst, the endoscope is positioned
at the 3/4 portal in front of the interval between the RSCL
andtheLRLL.Under intra-articular vision, anewportal ismade,
the 1/2 portal, for 2.0- or 2.9-mmsoft-tissue shaver instrumen-
tation. External manual pressure is applied over the cyst to
facilitate pedicle location. Thismaneuver results in the appear-
ance of a hypertrophic synovial tissue prominence between
these two ligaments (►Figure 5). This is the location of the cyst
pedicle; once the capsule is punctured, the cyst’s mucous
content spills into the joint, proving that its wall has been
ruptured (►Figure 6). Capsule opening and continuous suction
of the cyst content lead to the complete disappearance of the
mass.Then, greatcare is requiredwithdeeper, noblestructures,

such as the radial artery, flexor tendons and radial sensory
nerve. The abnormal synovial tissue must be resected along
with a 4- to 6-mm portion of the volar capsule, forming a
window-shaped defect. Again, external pressure on the cyst
may assist in pedicle resection and complete content drainage.
If there is any doubt that the cyst has been completely resected
or if drainage is difficult, the portals can be changed, that is, the
endoscope can be placed at the 6R portal, and the shaver, at
the 3/4 portal. This will provide amore direct angle of attack to

BA

Fig. 2 Positioning for wrist arthroscopy. The long fingers are encased in surgical finger traps, making it easy to position and place continuous 5-
kg traction to the zenith (A). Volar cyst marked with a dermographic pen to show its size and location (B).

Fig. 3 Portals most commonly used for wrist (radiocarpal)
arthroscopy.
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theshaver regarding thepedicleof thecyst. Anotheroption is to
place the endoscope at the 1/2 or 3/4 portal for instrumenta-
tion. These variations in the position of the endoscope and
shaver in the portals are also performed according to the
operated wrist side and the dominant side of the surgeon.

If radiocarpal arthroscopy reveals no changes, amidcarpal
arthroscopy is performed tofind the pedicle, which is usually
located between the STT ligaments. This procedure is safer
and simpler when using a 2.0-mm endoscope and applying
traction on the thumb.

Fig. 4 Schematic drawing of the endoscope positioned at the 3/4 portal, facing the gap between the radioscaphocapitate ligament (RSCL) and
the long radiolunate ligament (LRLL).

BA

Fig. 5 Endoscope positioned at the 3/4 portal, facing the gap between the RSCL and the LRLL), and instrumentation with the soft-tissue shaver
positioned at the 1/2 portal (A). The location of the pedicle is facilitated by the external manual pressure applied on the cyst (B).
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One of the authors of the present study uses the technique
proposed by Yao and Trindade13 to facilitate the location of the
cyst pedicle.14 Prior to arthroscopy, the cyst is infiltrated with
2mLor3mLofmethyleneblue.Assuch, thewholecyst is tinted
by the dye, and intra-articular visualization ismade easier. This
technique is used occasionally according to the surgeon’s
preference, and is not routinely adopted by all study authors.

Before the closure of the portals, the tourniquet is released
to check the integrity of the vascular bundles. Incision
closure is performed with a 5-0 monofilament nylon suture.
Dressings with gauze and sterile bandages and a forearm-
palmar plaster are used, immobilizing the wrist for a short
period until the dressing is changed, which occurs 3 to 7 days
after surgery. After this immobilization period, the operated
wrist is free to move, and patients are instructed to perform
digital pressure andmassage over the cyst area to avoid fluid
collection, according to the technique described by Ho et al.8

Patients are followed upweekly at an outpatient facility for
one month. In general, they are not submitted to a specific
rehabilitation protocolwith a hand therapist, being instructed
by the medical team to perform stretching, mobility and
strength gain exercises at home.

Results

Out of the 21 patients studied, 16 (76%) were female; in 16
(76%), the right side was affected. The average age was 43.6

years, ranging from 18 to 74 years. The average cyst size was
15.4mm x 16.7mm, ranging from 9mm to 30mm. Other
patient data (age, gender, affected side, dominance) are
shown in ►Tables 2 and 3.

The mean interval between symptom onset and surgery
was of 15.9 months, ranging from 12 to 36 months. And the
average follow-up time between surgery and the final assess-
mentwasof10.9months, ranging from6to36months.Among
the 21 patients, 2 (9.6%) still presentedmild pain (2 to 3) after
cyst removal, which was controlled with medication and
physical therapy. Another patient (4.8%) developed paresthe-
sia of the radial nerve sensory branch, which improved
spontaneously after 6weeks. Therewere no cases of infection,
hypertrophic scarring or complex regional pain syndrome.

In total, 20 (95.2%) patients showed complete mobility
recovery, with no losses related to the surgical procedure,
and1 (4.8%)patient,whosefinal evaluationoccurred6months
after surgery, is in rehabilitation with progressive joint move-
mentgain.Allmeasurementswereperformedaccording to the
standard technique, with the elbow at 90° of flexion and no
support of theupper limbon the table. Painwas assessed using
an analog scale on a ruler. Preoperatively, the average painwas
5.6, ranging from 3 to 8. Postoperatively, the average painwas
0.2, ranging from 0 to 3.

The results were classified following the criteria pre-
sented by Rocchi et al;1 19 (90.4%) were deemed good, 1
(4.8%) was moderate, and 1 (4.8%) was considered bad.

A                  B

C D

Fig. 6 Soft-tissue shaver between the RSCL and the (LRLL) (A). The capsule was perforated, and the cyst mucous content leaks to the joint (B). New external
pressureonthecysthelpscompletethedrainageof thecontents (C).Resectionofa4- to6-mmportionof thevolar capsule, formingawindow-shapeddefect (D).
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Only 1 (4.8%) patient (►Tables 2 and 3, patient #2)
presented increased cyst site volume during the immediate
postoperative period, with complete resolution after manual
pressure and daily massage.

In total, 19 (90.4%) patients were very satisfied, and 2
(9.6%) were satisfied with the procedure, according to the
simple choice of method previously explained.

Discussion

Synovial cyst is a common benign tumor of the wrist. Even
though the treatment is predominantly conservative,15 some
patients require surgery. Different surgical procedures are
proposed, and there is no consensus regarding which tech-
nique is best. Most procedures are based on the concept that
it is not necessary to remove the entire cyst, but rather drain
its contents through an opening at the pedicle. This decreases
the risk of injury recurrence.2,4,8 Volar and dorsal cysts can
be treated through open surgery. However, palmar incisions
present a higher riskof complications due to the proximity to
the palmar superficial branch of the radial artery, flexor
tendons, superficial terminal branches of the median nerve
and cutaneous palmar branch of the median nerve.1,9 In a
review, Yao and Trindade13 reported a 20% overall recurrence

rate of dorsal cysts subjected to open procedures, in addition
to preliminary indications of lower incidence for arthroscop-
ic procedures. Osterman and Raphael,7 in their series about
dorsal cysts, did not observe any recurrence. Ho et al,2 in
their series of 21 cases of arthroscopically-treated volar
cysts, observed two cases of recurrence.

There is no study comparing the results of open andvideo-
assisted surgeries in the treatment of volar cysts. Studies in
dorsal cysts show similar recurrence rates and risk of com-
plications; however, complications from open surgeries are
more severe.1,9 Arthroscopic resection was developed for
intra-articular cyst removal, reducing the risk of neurovas-
cular complications and the incidence of stiffness and
hypertrophic scarring.1 Our results with the arthroscopic
treatment of volar synovial cysts show that this is a safe
technique with a low complication rate, with no cases of
recurrence or tendon injury in our sample. Since the main
indication for surgery was for esthetic reasons (in 17 [80.9%]
out of 21 patients), a minimally-invasive technique is war-
ranted, leading to the formation of a smaller scar. In addition,
this technique has the advantage of resulting in lower levels
of postoperative pain, rapid return to work, and lower
incidence of complications. It is also assumed that the minor
surgical trauma inherent to the arthroscopic technique

Table 2 Characteristics of the patients and the pathology

Identification Cyst characteristics

Gender Age
(years)

Dominance Side Size
(mm)

Preoperative
pain

Main
complaint

Previous
treatment

Lesion time
(months)

1 F 42 R R 10�9 6 Estheticþ pain Co 12

2 F 54 R R 12�10 7 Estheticþ pain Co 12

3 F 35 R R 15�15 4 Estheticþ pain Co 12

4 M 20 R L 20�20 6 Pain Co 12

5 F 37 R R 23�20 6 Pain Co 10

6 M 64 R R 20�30 6 Estheticþ pain Co 36

7 F 36 L L 15�20 4 Estheticþ pain Co 18

8 F 56 R R 10�20 7 Estheticþ pain Co 12

9 F 36 L R 30�30 7 Estheticþ pain Co 6

10 M 49 R R 20�20 6 Pain Co 24

11 F 57 L L 18�20 6 Estheticþ pain Co 12

12 F 38 L L 20�20 7 Estheticþ pain Co 18

13 M 23 R R 10�10 7 Pain Co 12

14 F 74 R L 15�15 6 Estheticþ pain Co 12

15 F 40 R R 12�12 8 Estheticþ pain Co 18

16 F 68 R L 16�15 5 Estheticþ pain Co 12

17 F 63 R L 9� 10 7 Estheticþ pain Co 24

18 F 41 L R 10�10 4 Estheticþ pain Co 18

19 M 37 R R 15�12 3 Estheticþ pain Co 18

20 F 18 R L 12�18 3 Estheticþ pain Co 12

21 F 29 R R 12�15 3 Estheticþ pain Co 24

Abbreviations: Co, conservative; F, female; L, left; M, male; R, right.
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results in lower levels of postoperative pain and a quick
return to work.

Although the arthroscopic treatment of dorsal cysts is
well-defined and widespread, there are few series on volar
cysts. Ho et al8 first described the technique and initially
analyzed six patients, achieving good results in five of them.
In their study, arthroscopy was converted to open resection
in a patient with a midcarpal cyst. Subsequently, with a
larger series of 21 patients, the symptoms improved in all
cases.2

Ho et al2,8 also pointed out that some cases formerly
considered early cyst recurrences were actually due to
hematoma and synovial fluid remnants within the cyst.
This initial swelling must be treated with manual pressure
and external massage directly over the original cyst
site, draining the remaining contents into the joint. There-
fore, these authors emphasize the importance of a short
postoperative immobilization time in patients undergoing
arthroscopic resections.

Rocchi et al,9 in a series with 20 patients, had good results
in 18 individuals, in addition to 1 case of relapse and 1 case of
neuropraxia. Their results were worse when the pedicle was
located at the midcarpal joint, since the joint space and
pedicle are smaller. Furthermore, unlike radiocarpal volar
cysts, midcarpal cysts are more superficial and present no
riskof vascular or nervous injury during their open resection,
thus diminishing the advantage of the video-assisted proce-
dure. These authors claim that midcarpal volar cysts must be
treated openly. As such, our sample consisted only of cysts of
radiocarpal origin, as determined by a previous nuclear
magnetic resonance imaging scan or by its location proximal
to the wrist flexion fold.

Mathoulin et al4 treated arthroscopically 32 patients with
volar cysts, obtaining 100% of good results, with no recur-
rences in an average follow-up period of 26 months. These
authors did not report midcarpal cysts in their series. More
recently, Mathoulin and Gras16 published a review article on
the arthroscopic treatment of wrist dorsal and volar cysts,
showing favorable results over conventional open surgery
regarding recurrence risk, cosmesis, and risk of neurovascu-
lar and ligamentous injury.

Yao and Trindade13 described the use of direct methylene
blue infiltration for cases in which finding the cyst pedicle is
difficult. This procedure was successfully used by one of the
authors (GM) of the present study, and the blue tint provided
by the dye is a guide to find the cyst pedicle during arthros-
copy, facilitating its resection.

It is important to emphasize the cost of the procedure,
since specific arthroscopy materials for small joints are
required. Pang et al5 compared the cost of the open and
arthroscopic procedure for the resection of wrist synovial
cysts, whether dorsal or volar, and found an average cost of
US$ 1,821 for the open approach, and of US$ 3,668 for the
arthroscopic approach. Therefore, the cost of the material
used for arthroscopy should be considered at the moment of
surgery indication. Because this is a mostly economically
active population, this initial outlay can be offset by a faster
return to work.

We have already emphasized in earlier studies17 that
arthroscopy in small joints must be performed by experi-
enced, properly-trained physicians.17 Before using this tech-
nique, the study of it in cadavers is recommended to avoid
the risks of complications and iatrogenic articular injuries.
This procedure is technically challenging, and the learning
curvemust be respected. The limitations of the present study
lie on its retrospective nature, with a small series and a
moderate follow-up period. A new prospective study is
underway to compare patients undergoing open and arthro-
scopic techniques with a larger sample and longer follow-up
period.

The use of arthroscopic techniques for the treatment of
dorsal cysts is widespread.1,4–6,13,18–22 The present work
shows good results; in addition, compared to the classic open
technique, this is also a good option for volar cysts. It is a
reproducible and safe technique that leads to satisfactory
results. Provided the technique is performed correctly, intra-
capsular resection offers few risks to the tendons and neuro-
vascular bundles, as shown in our study, inwhich there were
no complications of such nature. It is a minimally-invasive
procedure with low morbidity and few complications and
relapses – in fact, there were none in our sample. The
arthroscopic cyst treatment was successful, resulting in a
short immobilization time, early return to work, rapid func-
tional recovery and high satisfaction rates, as demonstrated
by the present study. Considering the cost and the learning
curve, this technique proved to be a good alternative to the
open technique. The analysis of the study results summa-
rized in ►Tables 2 and 3 shows several benefits, especially
the efficacy and safety of this treatment for wrist volar cysts.

Conclusion

The arthroscopic resection of volar synovial cysts was a
useful and safe technique in this series of cases, becoming
a good alternative to the open technique because it is a
minimally-invasive procedure with few complications.
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