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Abstract
Objectives
Our primary goal in this study was to investigate whether the surgical treatment we performed
on the patients with dorsal carpal ganglion was effective rather than evaluating preoperative
and postoperative functional results.

Methods
The retrospective study included patients who were operated with open technique due to dorsal
wrist ganglion at a single center between March 1, 2015, and December 1, 2017, and were
followed for at least six months. Thirty-three wrists of 32 patients (31 unilateral and 1 bilateral)
were operated. During follow-ups, complication rates, patient satisfaction, and recurrence rates
were evaluated.

Results
Of the 32 patients, 19 were females and 13 were males. Mean age of the patients was 38.6 ± 13.0
years (min-max = 19-60 years). Excision was performed on 28 right and 5 left wrists. The
follow-up period of patients varied between 6 months and 38 months (mean = 21.7 ± 9.4
months). Recurrence was detected in four (12.5%) patients during the postoperative period.
Complex regional pain syndrome occurred in two (6.25%) patients. Joint stiffness developed in
six (18.75%) patients during the postoperative period. When recurrent cases were excluded from
our cases, the satisfaction rate was 87.5%.

Conclusions
Open surgical excision has satisfactory results that cannot be achieved with conservative
treatment in the treatment of symptomatic dorsal ganglia. In order to keep the recurrence rate
at the minimum level after surgery, it is critical to excise the ganglion and pedicle without
leaving any residual tissue. Proper surgical technique improves patient satisfaction by
eliminating pain and cosmetic discomfort.

Categories: Orthopedics
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Introduction
Ganglia, which have been known since the time of Hippocrates, come from the term “ganglion”
in Greek, which terminologically means “tissue knot”, and is the most common soft tissue
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tumor of the hand and wrist [1]. Ganglion is filled with a viscous liquid consisting of hyaluronic
acid, globulin, albumin, and glucosamine [2]. The vast majority of patients admit to the
orthopedics or hand surgery outpatient clinics with a mass that is palpated in the dorsum of the
wrist, cosmetically unwanted, causing pain and limitation in joint movements of the wrist.

Dorsal carpal ganglia (DCGs) traditionally originate from where the dorsal part of the
scapholunate ligament (SL) meets the joint capsule. The pain is a result of the compression on
the posterior interosseous nerve terminal branches situated between the third and
fourth extensor compartments. Preoperative diagnosis can be confirmed by transillumination
or needle aspiration performed on DCG, as well as with the imaging methods such as
ultrasound and MRI. There is a vast amount of studies in the literature explaining its
etiopathogenesis. Trauma, mucoid degeneration, and one-way valve mechanism causing
ligament injury are the most accepted factors in the etiopathogenesis [3-5]. Despite high
recurrence rate, needle aspiration, cortisone injection, and splinting are performed
conservatively in patients who do not want to undergo surgery. Surgical treatment options are
open surgery or arthroscopic resection of ganglia, which was defined by Osterman and
Raphael [6].

Our primary goal in this study was to investigate whether the surgical treatment we applied is
effective rather than evaluating the pre- and postoperative functional results.

Materials And Methods
This retrospective study was approved by the Local Ethics Committee. Informed consent form
was obtained from all patients. Patients who underwent dorsal wrist carpal ganglion surgery by
open technique between March 1, 2015, and December 1, 2017, were included in the study.
Patients under the age of 18, those who were operated arthroscopically (two patients), and
those without adequate medical records and with a follow-up less than six months were
excluded from the study. Thirty-three wrists of 32 patients (31 unilateral and 1 bilateral) were
operated. Excision was performed on 28 right and 5 left wrists. Of the 32 patients, 19 were
females and 13 were males. Mean age of the patients was 38.6 ± 13.0 years (min-max = 19-60
years). The follow-up period of patients varied between 6 and 38 months (mean = 21.7 ± 9.4
months). Demographical and clinical data of the patients are presented in Table 1. All of the
patients admitted to the clinic with a mass that was aesthetically disturbing and limiting wrist
movements (Figure 1). Of the 32 patients, 9 and 23 patients stated that they experience more
pain during hyperflexion and hyperextension, respectively. One of the patients underwent the
surgery due to recurrence, whereas the others underwent primary surgeries. Images of the
wrists of all patients were obtained in two directions preoperatively, and due to cost-
effectiveness, ultrasonography was requested from all patients instead of MRI.
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Gender n (%)

Male, % 13 (40.6)

Female, % 19 (59.4)

Age (years), mean ± SD (min-max) 38.6 ± 13.0 (19-60)

Surgical site n (%)

Left 5 (15.2)

Right 28 (84.8)

Unilateral 31 (96.9)

Bilateral 1 (3.1)

Complication, n (%) 12 (37.5)

Recurrence, n (%) 4 (12.5)

Mean follow-up (months), mean ± SD (min-max) 21.7 ± 9.4 (6-38)

TABLE 1: Demographical and clinical data of the patients (n = 32).

FIGURE 1: Preoperative appearance of the classic dorsal
carpal ganglion on the wrist before surgery.

Surgical technique
All patients whose routine surgery preparations were completed were operated under general or
regional anesthesia by using a pneumatic tourniquet. Surgical opening was achieved with a 2-3
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cm transverse incision over the DCG (Figure 2). Since the DCGs are generally located between
the extensor pollicis longus and extensor digitorum communis tendons, these two tendons are
preserved, and the ganglion and pedicle are released (Figure 3A). Ganglion was dissected
through SL ligament together with the adjacent joint capsule (Figure 3B). Ganglion, pedicle,
and capsular extensions were excised off with a portion of the SL ligament (Figure 3C).
Hemostasis was achieved by releasing the pneumatic tourniquet. We did not close the joint
capsule in any patient since it caused limitation during wrist movements. In all cases, the skin
incision was sutured subcutaneously. All patients were discharged on the day of the operation
with a short arm splint. At the first control one week later, immobilization of the wrist was
terminated. Strengthening movements were avoided for the first four to six weeks.

FIGURE 2: Transverse incision for dorsal carpal
ganglionectomy.

FIGURE 3: Total excision of the intact ganglion with pedicle.
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The medical records of patients who were operated by a single surgeon by performing the
aforementioned surgical method and underwent the same rehabilitation procedures were
reviewed retrospectively in this study, and whether the patients benefited in the operation was
questioned and results were discussed by using the data in the literature.

Results
During DCG excision, ganglion pedicle, adjacent joint capsule, and a small portion of SL were
excised in all cases. All samples sent to the pathology were reported in accordance with the
classical pathology of DCG. Macroscopically, intralesional hemorrhage was detected in one
ganglion due to possible recurrent trauma (Figure 4). Recurrence was detected in four (12.5%)
patients in the postoperative period. Fluid accumulation was confirmed by control
ultrasonographic examination. While one of the patients with recurrence agreed to be re-
operated, the other three did not want the same surgical intervention again and thus aspiration
was performed and methylprednisolone was administered in these patients by needle. Complex
regional pain syndrome developed in two (6.25%) patients. Joint stiffness developed in six
(18.75%) patients in the postoperative period. After physical therapy varying between six and
eight weeks, the range of motion was regained. No neuroma formation was observed. No
superficial infection, hematoma formation, or keloid formation was observed at the wound site.
During the follow-up period, scapholunate instability was not detected in any patient. There
was no tendon injury or any neurovascular injury in any of the operated patients. When cases
with recurrence were excluded from our cases, the satisfaction rate was 87.5%.
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FIGURE 4: Intralesional hemorrhage in the ganglion.

Discussion
Although DCGs are benign in nature and are frequently encountered in orthopedics hand
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surgery practice, they restrict wrist joint movements, causing loss of function, pain, and poor
cosmetic appearance. Although the DCGs are tried to be treated by performing conservative
methods such as aspiration, aspiration + steroid injection, aspiration + hyaluronidase, and
aspiration + splinting, the recurrence rates were reported between 15% and 77% in the
literature [7-13]. Due to high recurrence rates, surgical treatment has become the gold standard
in patients who are symptomatic. In particular, the work by Angelides and Wallace has become
a guide by reducing recurrence rates down to 1-2% [14]. These researchers reported in their
study that the dorsal ganglion pedicle penetrates the wrist capsule and showed macroscopically
that there is a folded channel associated with the scapholunate joint. The researchers'
suggestion is the excision of the ganglion, pedicle of the ganglion, adjacent joint capsule, and a
small portion of the SL ligament in which the pedicle penetrates. This is because in some cases,
the residual channel will act as a one-way valve mechanism and can create recurrence by
pumping fluid from the wrist joint to the ganglion. The operation technique we applied in our
study was to excise the ganglion, its associated pedicle, and a portion of SL ligament, as
suggested by Angelis and Wallace. The low recurrence rate that was in parallel with the
literature in our study reveals the importance of the described surgical technique. Besides the
recurrence, another important complication observed after ganglionectomy is joint stiffness.
Rizzo et al. [15] reported restriction in the wrist movement after surgery in 25% of dorsal
ganglion patients that they followed for a minimum of two years after arthroscopic resection.
Mathoulin and Gras [16] stated that arthroscopic ganglion excision caused less movement
restriction compared to open surgery. In our case series, movement limitation was detected in
the wrist joint in six (18.75%) of our patients who operated with open surgery techniques. We
have stated that we did not suture the joint capsule to prevent limitations. Nevertheless, blunt
dissection performed during the release of the ganglion causes adhesions in an anatomical
region where there are many ligamentous structures such as wrist, leading to joint stiffness
during the recovery period. The most important reason for the operation indications of this
group of patients with a ganglion in the dorsal part of the wrist is pain. Gude and
Morelli [17] reported that compression of the posterior interosseous nerve was the cause of
pain around the ganglion that was disturbing the patient. Dias et al. [18] reported that pain
present in the preoperative period was a risk factor for postoperative ongoing pain. Pain
complaints were present in our patients, especially those with limited wrist motion. After the
six to eight weeks of rehabilitation program, pain complaints disappeared with gaining wrist
movements. When we considered all the patients, no residual pain was observed in the incision
site or around during the follow-up period. In our study, no scapholunate instability in any of
our patients was encountered during follow-up. However, there are publications in the
literature indicating scapholunate instability after DCG excision [19-21]. In these publications,
it is stated that the SL ligament is weakened while it is excised, and this causes SL instability.
On the other hand, trauma weakness in the SL has been reported to be one of the etiological
causes of the dorsal ganglion [6,7,13]. In the light of literature knowledge, there is a
relationship between SL instability and dorsal ganglia, but in this study with open surgical
technique, no data related to instability were obtained.

There are missing parts of the retrospective study. The relatively low number of cases is a
limitation. A study conducted on a larger patient group will allow more inclusive data to be
collected. The inclusion of functional results could make the study more efficient, but
functional measurements could not be tolerated by the patients due to the fact that the
measurements should have been conducted between examinations in an ordinary public
hospital with a limited number of outpatient polyclinics. Since the purpose of our study was to
show whether the patients benefited from the surgical treatment we performed, we think that
the aforementioned limitation can be ignored.

Conclusions
The results of dorsal ganglion excisions made with open surgical technique are satisfying. In
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order to keep the recurrence rate low, the most crucial point of the operation is to remove the
pedicle together with a small portion of the associated SL ligament with meticulous blunt
dissection without leaving the residue of the pedicle.
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Disclosures
Human subjects: Consent was obtained by all participants in this study. Health Sciences
University, Bakirköy Sadi Konuk Training and Research Hospital Clinical Research Ethics
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07. . Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure
form, all authors declare the following: Payment/services info: All authors have declared that
no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the
submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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