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ABSTRACT

Introduction: The aim of this study was to report mid-term results in the arthroscopic resection of dorsal ganglia in the
wrist using the “dry” technique.

Materials and Methods: We evaluated retrospectively 22 patients (22 wrists) with minimal follow-up of 2 years. Eleven
females and 11 males who averaged 29 years old (ranging from 18 to 57). We made pre-operative medical evaluations,
and also one month after the surgery and at final consultation. We assessed comparative mobility and grip strength, pain
and function by the visual analogue scale, QuickDASH and Wrightington’s scores, re-taking of working activities and
intra-operative plus post-operative complications. Average follow-up: 42 months (ranging from 24 to 60). We carried out
t-test statistical analysis.

Results: There were 2 ganglia recurrence. We did not find any other complication. Comparative mobility and grip strength
improved significantly—99 and 100%, respectively. Pain and function also improved significantly, as the QuickDASH
did. According to the Wrightington’s scale, 18 cases were excellent; 3, good; and one result was bad. Twenty-one out of
the 22 patients re-took working activities with no limitations, whereas 20 reported satisfaction with the procedure.
Conclusion: Arthroscopic resection using the “dry” technique represents a safe and effective technique for the treatment
of dorsal wrist ganglia; it brings about pain relief and both functional and esthetic improvement in most patients by early
rehabilitation, with low recurrence incidence.

Key words: Arthroscopy; wrist; dorsal ganglion; ganglion resection.
Level of evidence: IV

GANGLION DORSAL DE MUNECA: RESECCION ARTROSCOPICA CON TECNICA “EN SECO”.
SEGUIMIENTO MINIMO DE DOS ANOS

RESUMEN

Introduccion: El objetivo de este estudio fue comunicar los resultados a mediano plazo de la reseccién artroscépica de
gangliones dorsales de muiieca utilizando la técnica “en seco”.

Materiales y Métodos: Se evalué retrospectivamente a 22 pacientes (22 muifiecas) con un seguimiento minimo de 2 afos.
Once mujeres y 11 hombres con una edad promedio de 29 afios (rango 18-57). Se realizaron evaluaciones clinicas preo-
peratoria, al mes de la cirugia y en el dltimo control. Se evaluaron la movilidad y la fuerza de pufio comparativas, el dolor
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y la funcién segn la escala analdgica visual, los puntajes funcionales QuickDASH y de Wrightington, el retorno laboral
y las complicaciones intraquirdrgicas y posquirdrgicas. Seguimiento promedio: 42 meses (rango 24-60). Se realiz6 un
analisis estadistico mediante la prueba t.

Resultados: Hubo 2 recidivas del ganglién. No se registraron otras complicaciones. La movilidad y la fuerza de pufio
comparativas mejoraron significativamente, 99% y 100%, respectivamente. El dolor y la funcién también mejoraron sig-
nificativamente, al igual que el puntaje QuickDASH. Segtn la escala de Wrightington, 18 casos resultaron excelentes; 3,
buenos, y uno fue malo. Veintiuno de los 22 pacientes retornaron a sus tareas laborales sin limitaciones, 20 refirieron estar
satisfechos con el resultado.

Conclusion: La reseccion artroscépica utilizando la técnica “en seco” representa una alternativa segura y eficaz para el
tratamiento de los gangliones dorsales de mufieca, logra aliviar el dolor, y una mejoria funcional y estética en la mayoria

de los pacientes mediante una rehabilitacién temprana, con una baja incidencia de recidiva.

Palabras clave: Artroscopia; muiieca; ganglion dorsal; reseccion ganglionar.

Nivel de Evidencia: IV

Introduction

Wrist ganglia represent the most frequent benign tumors
in the hand (60-70%).' Sixty percent of them are located
on the back of wrist,?and they are more frequently seen
in young women, between 20 and 50 years old.> However,
although they are common conditions in the day-to-day
medical praxis, their pathophysiology and treatment are
still controversial.

Conservative therapeutic alternatives include from mere
observation to suction puncture with or without infiltra-
tion with different chemical agents, all of them associated
with high recurrence rates that get up to 78%.*® Up till
today, surgical resection represents the safest way to avoid
recurrence—however, the incidence of wrist ganglia re-
currence can oscillate between 1 and 40% anyway.*'°

Although open resection is still the traditional surgical
method, over the latest years it has been suggested that
arthroscopic resection may represent a potentially more
favorable alternative, avoiding some complications asso-
ciated with the open technique, such as joint rigidity or
unsightly scars, with less post-operative pain and faster
recovery, and similar or even lower recurrence risks.'""”
On the other hand, by allowing the surgeon visual direct
assessment of the whole joint, the arthroscopic technique
could make a more controlled ganglion resection possible,
thus avoiding the risk of iatrogenic carpal instability due
to the injury of the scapho-lunate ligament,®'” and detect-
ing plus treating associated injuries.!>'*

The aim of this study is to describe mid-term results
in the arthroscopic resection of dorsal wrist ganglia using
the “dry” technique, originally described in our country
by Dr. Carlos Zaidenberg and later popularized by Fran-
cisco del Pinal.?*?!

Materials and Methods

We conducted an observational, descriptive, retrospec-
tive case series study. Between 2009 and 2014 we oper-
ated on 42 dorsal wrist ganglia by arthroscopic surgery. In

all cases the diagnosis had been confirmed by micro-coil
based MRI, detecting the joint origin of the ganglion in
the scapho-lunate gap, compulsory requirement for the in-
dication of arthroscopic resection. According to Wong et
al., routine X-ray evaluation may not be justified;? there-
fore, we did not take pre-operative X-rays except in one
patient suspected of associated triquetrum-hamate insta-
bility. We included all the cases with minimal follow-up
of two years. Out of the 24 patients that met the inclusion
criteria, two were lost to follow-up; therefore, 22 cases
(22 wrists in 22 patients) were included for retrospective
evaluation.

The group was made up of 11 females and 11 males
who averaged 29 years old (ranging from 18 to 57). The
affected side was the dominant one in 10 cases. Indica-
tions for the ganglion surgical resection were as follows:
1) pain (15 cases), 2) esthetic trouble (5 cases), 3) pain
and esthetics (2 cases). Only one patient with joint hyper-
laxity had also symptomatic triquetrum-hemate instabil-
ity. Two patients showed ganglion recurrence—they had
been operated on at another center by conventional open
techniques.

Surgical technique

All the patients were operated on by the same surgeon
on outpatient premises using upper limb regional anesthe-
sia and haemostatic cuff. The patient is in supine position
with his or her arm on the surgical table and their 90°-
flexed elbow hanging on a 3-5 kg-traction tower. For gan-
glion resection we used a 2.7 mm 30°-angled arthroscope
and a 2.5 mm shaver to carry out the “dry” technique. Dry
arthroscopy is similar to the traditional “wet” arthroscopic
technique; however, there is no need of using fluids so as
to visualize the surgical field, what we can do basically by
traction. Saline solution is used just sporadically to wash
the joint when it is difficult to see due to tissues, blood
or the mucinous fluid that the ganglion contains. Using a
closed system, the saline solution we inject with a syringe
in the artrhoscope valve is immediately sucked in the oth-
er arthroscopic portal by the shaver, all along washing the
joint (Figure 1).
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In all cases, we used the radio-carpal portals 6R for
visualization and 3-4 for ganglion resection; in most of -
them we started at the ulnar portal level so as to determine
more safely what is the best place to carry out the radial
portal by direct visualization without injuring the gangli- !
on, which is located in this area, what will facilitate fur- ’
ther identification of the ganglion pedicle. The incisions Y
are transverse, because they are more esthetic. * |

First it is necessary to check systematically the whole ' |

joint so as to identify any associated injury (Figure 2). Up ” _ J
to here in most cases it is not possible to identify the gan- *I‘
glion pedicle because this is covered to a lesser or greater ' .
extent by redundant synovial tissues or synovitis (Figure \
3). Therefore, the first step is all about conducting dorsal
synovectomy with the shaver, being careful not to cause guction .
early damage to neither the ganglion nor the dorsal radio-
triquetral ligament (Figure 4).

A Figure 1. Using a closed system, the saline solution
is injected with a syringe in the arthroscope valve
and immediately sucked in the other portal by the shaver,
all along washing the joint every time it is required.

Figure 2. Radio-carpal joint seen since the
ulnar side with the arthroscope in the 6R
arthroscopic portal. We appreciate Dorsal Palmar

with the palpator a lax scapho-lunate
ligament type I in the Geissler’s
classification (*). L= Lunate bone.

Figure 3. With the arthroscope in the 6R i
portal, we verify the presence of congestive Dorsal Wiy * Palmar
synovial tissue (synovitis) covering the dorsal
capsule and hampering the visualization of }
the ganglion pedicle. SLL= Scapho-lunate
ligament, C= Dorsal capsule, R= Radius.
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A\ Figure 4. Resection of the dorsal synovial tissue with the shaver
from the 3-4 arthroscopic portal C= Dorsal capsule.

Once we have carried out synovitis resection, only then,
we go on to identify the ganglion pedicle (Figures 5 and
6). Always visualizing the surgical field from the ulnar
side, we start pedicle resection, whose origin is in the
dorsal part of the scapho-lunate ligament, taking care of
preserving it so as not to generate intra-carpal instability.
Generally speaking, if the ganglion is considerably large,
it is possible to see its viscose contents leaking towards
the joint (Figure 7). On the contrary, if it is very small,
it will be absorbed by the cannula before detecting it. As
most authors affirm, so as to avoid possible recurrences, '*
1723jt is essential to supplement the pedicle resection with
that of an approximately 1cm?area from the surrounding
dorsal capsule and its connections with the sapho-lunate
ligament, especially if it has not been possible to identify
the pedicle (Figure 8). In four cases in which there was
too distal a ganglion it was necessary to supplement the
radio-carpal portals with mid-carpal portals to assure to-
tal ganglion resection. Once we have carried out ganglion
resection, we palpate the back of the wrist to make sure
that the contents have been totally evacuated. With the dry
technique this is easier because we avoid the saline solu-
tion leaking that characterizes the conventional technique
(Figure 9).

Finally we close the arthroscopic portals with one 5/0
nylon simple stitch in each and apply a palmar-forearm
bandage, which we take off 2-7 days after the surgery to
initiate a rehab program (Figure 10). All the patients start-
ed occupational therapy before the 10" post-operative
day.

The average follow-up was 42 months (ranging from
24 to 60). The pre-operative data were taken from the
medical history, and physical examination was conduct-

ed at each patient’s first assessment consultation. Medi-
cal evaluation was made one month after the surgery
and at last consultation. It was systematically carried
out by the same surgeon and included objective param-
eters: comparative wrist mobility and grip strength; and
subjective parameters: pain and function by the visual
analogue scale, QuickDASH and Wrightington’s func-
tional scores, the possibility of coming back to working
activities and the patient’s degree of satisfaction. More-
over, we evaluated intra-operative and post-operative
complications, and also ganglion recurrence by physical
examination.

Statistics Analysis

For the statistics analysis of the results we used the Stu-
dent’s t test so as to determine whether or not there were
significant statistical differences in the diverse variables
that were studied at the three times of evaluation. We con-
sidered p < 0.05 as a significant value.

Results

There were two cases of ganglion recurrence; one was
in a 22-year old female with a very large ganglion in her
non-dominant wrist, whose consultation reason was in-
tense pain and who did with bad functional results; up
to the time of conducting this study, she did not agree to
a new surgery. The other case, a 21 year-old male with a
hidden ganglion in his dominant wrist who had consulted
for pain, in spite of good functional results reported work-
ing limitations. He underwent arthroscopic surgery with
good final results.
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A Figure 5. Once dorsal synovectomy is carried out, what comes is the
identification of the ganglion pedicle (G) in its origin, in the scapho-lunate
ligament (SLL). C= Dorsal capsule. R= Radius.

A Figure 6. Focused visualization of the ganglion pedicle (G).
SLL= Scapho-lunate ligament.

Dorsal i i Palmar

A Figure 7. Ganglion leaking during the pedicle resection (*).
G= Ganglion.
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A Figure 8. Dorsal capsulectomy in an approximately 1cm?*area (dotted line)
right up to the extensor tendons (T), being careful not to injury the dorsal
part of the scapho-lunate ligament.

A Figure 9. Pre- and immediately post-operative images in a 27 year-old
female with a dorsal ganglion in her left (non-dominant) wrist. You should
note the absence of post-operative edema due to fluids leaking by using
the “dry” technique.
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A Figure 10. Post-operative wrist mobility in the same patient in Figure 9. A and B. Three days after the surgery
she starts mobilization exercises. You should note the presence of the wound stitches (enlarged image).

C and D. One month after the surgery.

Tables 1 and 2 show the general results verified at the
time of medical evaluation.

The average final comparative flexion and extension
wrist mobility was 99%. The average final grip strength
was 100%. Flexion decreased non-significantly one
month after the surgery; at the time of the final evalua-
tion, it has been significantly restored with respect to its
pre-operative status. Similarly, wrist extension and grip
strength remained with no significant differences one
month after the surgery, with significant improvement
at the time of the final evaluation. One month after the
surgery, one patient showed total improvement of mobil-
ity and strength (greater values than those verified pre-
operatively and similar values to the ones in the contralat-
eral wrist), 10 cases showed partial improvement (greater
values than the ones seen pre-operatively, but lower than
those in the contralateral, healthy wrist) and 11 cases
showed deterioration (lower than pre-operatively). At fi-
nal evaluation, 18 patients recovered total mobility and
21, complete strength; all re-took working activities, but
for one of patient with ganglion recurrence.

According to the visual analogue scale, average pain
and function improved significantly one month after the

Rev Asoc Argent Ortop Traumatol 2017; 82 (3): 195-205.

surgery, with even more significant improvement at final
evaluation. Analyzing these results individually, 18 pa-
tients reported pain relief one month after the surgery, and
the 22 cases, at final evaluation. With respect to function,
12 cases reported functional improvement one month af-
ter the surgery, and the 22 patients reported better func-
tion at final evaluation.

The QuickDASH functional score had a tendency to
improve one month after the surgery with no statistic dif-
ferences, but it showed significant improvement at final
evaluation. According to the Wrightington’s specific wrist
functional scale, one month after the surgery 11 cases
had excellent results; seven, good results; three, regular
results; and one patient had bad results, whereas at final
evaluation 18 cases were excellent; three, good; and one
case showed bad results.

One month after the surgery, 11 patients were able to
re-take working activities with no problem whatsoever;
eight, with limitations; and three patients were not able
to re-take working activities at all. At final evaluation, all
but one patient were able to re-take every working activity
with no limitations. Eventually, 20 out of the 22 patients
reported satisfaction with final results.




Table 1. Medical results: Objective parameters

Post-operative
one month after
the surgery

Pre-operative

78° 71°

Flexion (50-94) 0.06 (40-100)
. 74° 78°
Extension (42-90) 0.2 (56-95)
. 27 kg 27 kg
Grip strength (10-52) 0.9 (12-48)

P! = Differences between the pre- and post-operative results one month after the surgery

<0.001

<0.001

<0.001

Final . ¢ Contralatex:al, P %
post-operative healthy wrist
ooy | 092 | fhy 02 |
(7?)?;5) <0.001 (73?;5) 0.053 99
(f;‘_l;%) <0.001 (fg_ljg) 0.5 100

P2 = Differences between the post-operative results one month after the surgery and at final evaluation

P? = Differences between the pre-operative and the final post-operative results
P* = Differences between final results and the contralateral, healthy wrist

Table 2. Medical results: Subjective parameters

Pre-operative LR Ear e 0 o Final post-operative
P after the surgery p P

6 (1-10) <0.001 3 (0-8) 0.002 1 (0-8) <0.001
Function™ 6 (2-10) 0.03 7 (2-10) <0.001 9 (5-10) <0.001
QuickDASH™ 28 (1-84) 0.07 18 (0-77) 0.01 5 (0-58) <0.001

P! = Differences between the pre- and post-operative results one month after the surgery

P? = Differences between the post-operative results one month after the surgery and at final evaluation

P3 = Differences between the pre-operative and the final post-operative results
= Results in the visual analogue scale: 0 = without pain, 10 = maximal pain.

*2 = Results in the visual analogue scale: 0 = total dysfunction, 10 = maximal function.

3 = Score: 0 = maximal function, 100 = total dysfunction.

There were neither intra-operative nor post-operative
complications, except for ganglia recurrence.

Intra-operative findings

We were able to identify the ganglion pedicle in 14 out
of the 22 cases. With respect to the scapho-lunate liga-
ment, in 12 cases we found a lax ligament (Geissler’s in-
stability grade 1), which was not treated. Another patient
had a perforation in the proximal membranous part of the
ligament, which was treated by arthroscopic debridement.
The patient who also suffered an associated symptomatic
triquetrum-hamate instability was treated in the same ar-
throscopic procedure by electro-thermic shortening of the
palmar arcuate ligament.

In another case, we detected as a finding a chondral le-
sion on the dorsal surface of the distal radius lunate fossa.
It could not be determined how this lesion contributed to
the pre-operative severe pain the patient experienced, and
it was treated by multiple bone perforations carried out
by the same arthroscopic approach, and a metaphyseal
bone blockage performed by an accessory dorsal mini-
approach.

Discussion

Wrist ganglia represent one the most problematic le-
sions in minor surgery in the upper limb, and even to-
day there is controversy about their pathophysiology and
treatment.

One of the main problems with the treatment is recur-
rence, independently of the therapeutic alternative that
has been chosen. In this sense, up till now surgical resec-
tion has given more favorable results than conservative
methods have. According to the diverse series of isolated
cases that have been published, the incidence of recur-
rence after arthroscopic resection is 0-10%, 11-17% be-
low that reported after traditional open surgery (8-40%).*
10% However, in a randomized prospective study (level of
evidence I), Kang et al. did not find significant differences
between both techniques at weeks 4-8 (arthroscopic tech-
nique: 2%; open technique: 0%) and after more than one-
year follow-up (arthroscopic technique: 11%; open tech-
nique: 9%), what suggests that the recurrence risk should
not represent a determinant factor at the time of choosing
one technique or the other one.'®
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According to our bibliographic revision, there were no
series reporting long-term results in patients treated with
arthroscopic methods. Only two studies report mid-term
results with a minimal two-year follow-up. The Mayo
Clinic group, with an average follow-up of 48 months
(ranging from 28 to 97),* and Gallego and Mathoulin,*
with an average follow-up of 42 months (ranging from 24
to 74) report good results, with an incidence of recurrence
of 9 and 12%, respectively. In a smaller series, but with a
very similar mid-term follow-up and contrarily to them,
using a dry technique our incidence of recurrence was
9%. Coinciding with other authors, we believe that there
are two key aspects to avoid recurrence: 1) to remove the
ganglion pedicle in its origin over the scapho-lunate liga-
ment together with a large —approximately lcm x lecm—
part of the dorsal capsule!>'”?*and 2) not to hesitate about
using the mid-carpal portals when the ganglion pedicle is
too distal to allow the surgeon complete ganglion resec-
tion from the radio-carpal joint,!2!417:2425

We found no direct relationship between the possibility
to visualize the ganglion pedicle with arthroscopy and the
risk of recurrence. In the specialized bibliography, the im-
portance of identifying the pedicle is controversial. Some
authors back its importance to avoid recurrence.!*?’ On
the contrary, in their original report, Osterman and Rapha-
el identify it only in two thirds of the cases, with excellent
results and no recurrence, independently of this finding.'?
Other authors report an even lower incidence of pedicle
identification, between 9 and 30%, but also with good re-
sults and a similar recurrence risk. '31418:25

The mechanism underlying the onset of symptoms in
dorsal ganglia has not been clarified. In our series, pain
was the main reason for the indication of surgical resec-
tion—17 out the 22 cases suffered pain. All of them, in-
cluding the patients who suffered recurrence, reported
improvement in pain and function at final evaluation.
This impact highly favorable on pain in our series is very
similar to that seen in other published series. As diverse
authors state, at the time of assessing these cases with
arthroscopy, the majority shows some degree of radio-
carpal dorsal synovitis. 15242 The resection of this ab-
normal synovial tissue is necessary not just for good vi-
sualization of the ganglion pedicle. As described by Shi
et al., we believe that this synovitis represents, at least in
part, the reason for pain in these patients; therefore, syno-
vectomy represents an important stage in the arthroscopic
procedure to get significant pain relief.!s

Taking into account that some of our patients were wor-
ried about esthetics, in these cases, the aspects associated
with the post-operative scar do not represent a minor issue.
In our series, all patients showed total satisfaction with es-
thetic results. On the other hand, as most of these patients
do not show symptoms or have just mild symptoms, it is
particularly important to avoid any kind of post-operative
limitation in function. In our series, all patients kept mo-
bility and strength similar to those seen pre-operatively
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and in the contralateral, healthy wrist, with no remaining
pain and normal function at final evaluation.

Although the first authors recommended wrist post-op-
erative immobilization during 1-3 weeks, nowadays, the
trend is early mobilization to avoid joint rigidity, espe-
cially flexion rigidity. As described by Rizzo et al., in spite
of a large dorsal capsulectomy, excessive post-operative
immobilization may not be necessary.'* None of our pa-
tients received immobilization, all of them started with
the rehab program before the 10" post-operative day. As
positive data, one month after the surgery, most patients
reported pain relief and improvement in function, and re-
taking of working activities. However, the fact that only
four of the 22 cases showed improvement in wrist mobil-
ity or strength throughout this time somehow suggests the
importance of explaining clearly to the patients that, even
when this is a minimally invasive procedure with high
probabilities to recover total mobility and strength, this
will require rehabilitation for several weeks.

So far, there is no consensus over the need for mid-carpal
portals. Most authors agree on dorsal ganglia originating
in the scapho-lunate gap at radio-carpal level. However,
sometimes this area is communicated with the mid-carpal
space and it is difficult to get this gap from the radio-car-
pal joint. Kang et al. associate the high recurrence rates
seen in their series with the fact that they use the supple-
mentary mid-carpal access in no case.! Therefore, diverse
authors recommend using the mid-carpal portals routine-
ly.1215242528 In our experience, it was possible to get the
dorsal scapho-lunate gap from the radio-carpal joint in all
cases after wide synovectomy. Only in four cases with too
distal a ganglion did we have to supplement our approach
with the mid-carpal portals to assure complete resection
of the ganglion pedicle. This way, coinciding with other
authors, we believe that the mid-carpal access only would
be necessary when there is doubt about the complete re-
section of the ganglion pedicle or the surgeon suspects
that there are associated lesions, especially severe scapho-
lunate instability. 13:1417.29-31

One of the advantages of the arthroscopic resection is
the possibility to explore the joint and thus detect asso-
ciated lesions. Diverse authors describe an incidence of
associated lesions between 11 and 75%, with rupture of
the scapho-lunate ligament, the triangular fibrocartilage
complex and the luno-triquetral ligament, or chondroma-
lacia in the articular aspects of the radius, the ulna and
the triquetrum-hamate joint. 2132526323 Tp our series, dur-
ing the surgery we detected two associated injuries in two
out of the 22 cases, which were not seen in the pre-op-
erative medical-radiographic evaluation: a perforation in
the scapho-lunate ligament treated with debridement, and
chondromalacia in the distal radius lunate fossa treated
with multiple bone perforations. Both patients had satis-
factory outcomes. A third patient showed, apart from the
painful ganglion, symptomatic triquetrum-hemate insta-
bility at the time of the pre-operative evaluation; there-




fore, both conditions were treated with arthroscopy. These
cases show the importance of arthroscopy to detect and
treat associated lesions simultaneously when the surgeon
suspects possible implications in the patient’s symptoms,
i.e. when he or she shows symptoms associated with
them. On the contrary, the importance of treating these
findings without clear symptomatic correlation is contro-
versial. Osterman'?and Shi'® describe that 50 and 38% of
their patients, respectively, had some joint condition, and
that 98% of them showed good results in spite of not hav-
ing been treated for them.

Some studies describe the risk of lesions in the scapho-
lunate ligament during the open resection of the ganglion,
what can cause instability.!* In this sense, the arthroscopic
technique seems to be safer—it allows the surgeon a con-
trolled resection under direct visualization of the joint.
However, it is worth mentioning that diverse authors sug-
gest that the ganglion itself is the consequence of previous
scapho-lunate instability, based on their finding of high
incidence of associated scapho-lunate ligament lesions in
some series. In our series, only one patient had a perfora-
tion in the dorsal part of the scapho-lunate ligament, but
a stable instability and, in 12 cases, the ligament was lax
(Geissler’s grade 1). It is still being discussed whether
or not this is abnormal and the relevance of treating it.
Although it makes sense to set out that ligament laxity
or instability can contribute to the ganglion formation,
nowadays their importance is unclear, since the true inci-
dence of such laxity in the general population is uncertain.
Needless to say, in case of detecting serious instability be-
yond Geissler’s grade 1 we believe that ganglia resection
should be supplemented with some other procedure, ei-
ther arthroscopic or open, to treat it.

Last but not least, in all the cases we used “dry” ar-
throscopic techniques. Unlike what happens in other
joints, in the wrist, saline solution irrigation is not abso-
lutely necessary to swell the space, what can mainly be
managed by traction. As Pinal states, working with “dry”
athrosocopy offers us some advantages such as allowing
us to visualize in a more real way the anatomic structures
and avoid drawbacks related to saline solution infiltration
in the tissues; moreover, the patient can start post-opera-
tive rehabilitation immediately.?*?

It goes without saying that this study shows all the limi-
tations that characterize retrospective works. Although the
series is relatively small, we believe that to have included
only the cases with a greater than two-year follow-up al-
lowed us to evaluate mid- and long-term results, especially
their main complication—ganglia recurrence. Only two
patients were lost to follow-up (8%); therefore, the study
comes as a representative sample of our experience. Al-
though the evaluator was the surgeon himself, what some-
how can influence objectivity, the fact that the same surgeon
has operated on and evaluated all the patients represents, in
turn, this study’s strength avoiding other bias factors.

Conclusions

According to our results, we consider that the ar-
throscopic resection using the “dry” technique represents
a safe and effective alternative for the treatment of dorsal
wrist ganglia; it brings about pain relief and both func-
tional and esthetical improvement in most patients by
early rehabilitation with low incidence of complications
and recurrence.
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