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Bipedicle Advancement Flap for Skin Coverage after
Digital Mucous Cyst Excision: A Retrospective Study

of 18 Cases
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Objectives: To assess the clinical outcomes of using a bipedicle advancement flap to cover the skin defects after dig-
ital mucous cyst (DMC) excision.

Methods: Data for 15 patients (18 fingers) with DMC, admitted to the Department of Orthopaedics and Surgery of the
Affiliated Zhongshan Hospital of Dalian University from January 2016 to January 2018, were analyzed retrospectively.
This study included 4 men and 11 women, with a mean age of 64 � 7.8 years (range, 47–77 years). A total of 5 cases
involved the thumb, 4 involved the index finger, 5 involved ithe middle finger, and 4 involved the ring finger. Among a
total of 18 digital mucous cysts, 7 cases were in the left hand and 11 were in the right hand. Approximately 77.8% of
cases had osteophytes. The cysts ranged in size from 0.5–1.0 cm to 0.7–1.2 cm. All patients underwent cyst and
osteophyte excision and a bipedicle advancement flap to cover the resultant defect. The same surgical procedure was
applied to all patients. Postoperative flap survival, healing, and infection were evaluated. The preoperative and postop-
erative ranges of motion (ROM) of the distal interphalangeal (DIP) and thumb interphalangeal joints (TIPJ) were
recorded. Postoperative patient satisfaction was assessed by the visual analog scale (VAS, 0–10) during follow-up
visits. The Shapiro–Wilk test was used to determine whether the data for the difference between the preoperative and
postoperative ROM of the DIP/TIPJ were normally distributed or not. The homogeneity of variance was expressed as
mean � standard deviation. A paired t-test was used to compare the preoperative and postoperative ROM of the
DIP/TIPJ.

Results: The patients were followed up for 20 � 6.0 months (range, 12–36 months). All the flaps survived after sur-
gery, and the incisions healed well. The sutures were removed 2 weeks postoperatively. No infections occurred and
there was no cyst recurrence at follow up. After systemic physical therapy and functional exercises, the ROM of all the
fingers was restored to the preoperative ROM by 1 month after surgery. The scores for patient satisfaction with surgery
by means of the VAS were 8.5 � 1.0 points, 2.8 � 1.4 points, 2.0 � 1.6 points, 1.5 � 1.2 points, and
1.1 � 1.3 points preoperatively, and 1, 3, 6, and 12 months postoperatively, respectively. The data for the difference
between preoperative and postoperative VAS scores were normally distributed. There were significant differences
between the preoperative and postoperative VAS scores. The preoperative DIP/TIPJ ROM was 71.7� � 14.0�, and the
postoperative ROM at 1, 3, 6, and 12 months were 69.3� � 15.3�, 70.4� � 12.7�, 71.5� � 15.6�, and
71.8� � 15.6�, respectively. The data for the difference between preoperative and postoperative ROM of the DIP/TIPJ
were normally distributed. No difference was found between the preoperative and postoperative ROM.

Conclusion: The bipedicle advancement flap provides a simple and effective technique for covering skin defects fol-
lowing DMC excision.
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Introduction

Digital mucous cysts (DMC), also known as myxoid
cysts, periungual ganglion cysts, synovial cysts, nail

cysts, dorsal cysts, mucous cysts, and myxomatous cutaneous
cysts, are benign cysts typically involving the lateral or dorsal
surfaces of the distal interphalangeal joings (DIPJ) or thumb
interphalangeal joints (TIPJ) or located beneath the proximal
nail fold anterior to the nail matrix. They are the most com-
mon tumor or cyst of the hand and are often caused by
degenerative changes in DIPJ or TIPJ1–4.

Digital mucous cysts tend to occur in middle-aged and
elderly people, with peak incidence rates in those between
40 and 70 years of age. A female-to-male predilection of 2:1
is observed in those with DMC5. The mechanism of DMC
formation remains unknown. Studies have described
occupation-induced DMC resulting from repetitive stress,
but such research is limited6,7. It is widely recognized among
scholars that DMC can be due to degenerative changes in
the fibroma capsule of the joint or synovial tissue, especially
if there is communication between the cyst and adjacent
joint space. It is possible that the development of osteophytes
and an increase in synovial fluid associated with osteoarthri-
tis (OA) are contributing factors to the formation of DMC.
According to some reports, the prevalence of mucous cysts
in OA of DIP/TIPJ ranges from 64% to 93%8–10.

The pathogenesis and development of DMC likely
relate to degenerative, metaplastic, and neoplastic processes.
Currently, there are two independent mechanisms. Consid-
ered as a focal cutaneous mucinosis, DMC of the myxoma-
tous (superficial) type are independent of the adjacent joint,
with growth owing to metaplasia of dermal fibroblasts lead-
ing to excess production of hyaluronic acid, the viscous fluid
extruded with the opening of the cyst11. In the second type
of DMC, referred to as the ganglion (deep) type, there is a
pedicle which enables communication of the cyst with the
joint cavity2,10. Clinically, the cysts are round to oval, rub-
bery nodules on the lateral or dorsal surfaces of fingers and
occasionally on toes. They mainly occur on the index and
middle fingers and are more often on the dominant hand.
They are usually slow-growing, well-localized, solitary
masses5. Occasionally, multiple mucous cysts have been
observed concurrently6. DMC are often asymptomatic, but
occasionally pain and tenderness are experienced, as well as
nail deformities and decreased ROM. Although several con-
servative therapies have been performed, including expres-
sion of cystic contents, cryosurgery, CO2 laser therapy,
steroid/sclerosant injection, and infrared coagulation12–17,
surgical excision management is the first-line treatment
because of its high cure rate5.

However, many patients have skin defects that are too
large to be sutured directly, and skin necrosis may occur
after surgery due to high tension at the incision after removal
of a DMC. Various reconstructive methods have been
reported for these skin defects, such as skin grafting and skin

flaps. Yet, skin grafting requires additional procedures and
causes donor site morbidity3, and the function of the grafted
skin is often poor. Many authors believe that the risk of skin
necrosis is reduced by skin flaps (e.g. rotation flaps, rhom-
boid flaps, and digital artery perforator flaps), which allow
excision of mucous deposits invading the thin skin overlying
the cyst. Therefore, many authors advocate skin excision and
the use of local flaps to cover the resulting defect. Imran
et al. designed a rhomboid flap to cover the defect with no
complications18. Jiménez and his team designed a Zitelli
bilobed flap for skin coverage after cyst excision, with no flap
necrosis and no nail deformities developing after the sur-
gery19. Okochi and his colleagues reported a lateral finger
flap for skin coverage of the defect after the excision, with no
flap necrosis, infection, or hematoma20. Crawford et al.
reported a Kleinert rotation-advancement skin flap, with a
better cosmetic result and no flap necrosis and infection4.
Johnson SM reported a local advancement skin flap and did
not observe skin necrosis during the follow up21.

The recurrence of DMC is another challenge. It is
widely accepted that recurrence after mucous cyst excision
may result from incomplete removal of either the pedicle or
the osteophyte18,20. Therefore, complete removal of the pedicle
and osteophyte are two important steps in treating DMC.
Current accepted practices involve removal of the DMC and
pedicle, partial capsulectomy, and osteophytectomy at the
DIPJ/TIPJ, with lower recurrence rates compared to all other
treatment modalities. Eaton and colleagues reported recur-
rence in 1 of 44 patients (2.3%) with osteophytectomy22.
Kleinert et al. reported no recurrence with pedicle and osteo-
phyte excision23. Yamashita reported no recurrence with exci-
sion of both the cyst and osteophytes24.

Although these flaps can sufficiently repair skin defects
after DMC removal and lead to excellent results, the proce-
dure is challenging in terms of significant donor site morbid-
ity and requires intensive postoperative monitoring,
microsurgical skill, appropriate equipment, and many oper-
ating room resources21. Therefore, identifying a simpler and
easier method is necessary. The purpose of this retrospective
study is to: (i) evaluate the outcomes of treating DMC using
cyst and osteophyte excision and a bipedicle advancement
flap to cover the defect; (ii) to evaluate patients’ satisfaction
with surgery outcomes according to VAS; and (iii) to assess
the influence on the ROM of the DIP/TIPJ caused by the
surgery.

Materials and Methods

Inclusion and Exclusion Criteria
The inclusion criteria were: (i) patients diagnosed with
DMC; (ii) patients treated with cyst and osteophyte excision
and a bipedicle advancement flap to cover the defect;
(iii) postoperative flap survival, incision healing and infection
were evaluated, the ROM of the DIP/TIPJ was measured
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2 months postoperatively, postoperative patient satisfaction
was assessed using the VAS score at the 12-month follow up,
and reoperative and postoperative comparisons were made
with the ROM of DIP/TIPJ; (iv) there was no significant dif-
ference between the preoperative and postoperative ROM of
the DIPJ/TIPJ; and (v) a retrospective study.

The exclusion criteria were: (i) septic DIP or thumb IP
arthritis; (ii) subungual cysts resulting in severe nail defor-
mity; (iii) cyst rupture with infection; or (iv) a comorbidity
that may influence the clinical effect of the flap, such as dia-
betes, rheumatoid arthritis, and gout.

General Information
This retrospective analysis included data for 15 patients
(18 fingers) with DMC who underwent cyst and osteophyte
excision with the application of a bipedicle advancement flap
to cover the resultant defect from January 2016 to January

2018 in the Department of Orthopaedics and Surgery of the
Affiliated Zhongshan Hospital of Dalian University. There
were 4 male and 11 female patients, with a mean age of
64 � 7.8 years (range, 47–77 years). A total of 5 cases
involved the thumb, 4 involved the index finger, 5 involved
the middle finger, and 4 involved the ring finger. The cysts
ranged in size from 0.5–1.0 cm to 0.7–1.2 cm. Among the
total 18 mucous cysts, there were 7 cases on left hands and
11 cases on right hands. Approximately 77.8% of cases had
osteophytes. The characteristics of the patients are shown in
Table 1.

Preoperative Preparation
All patients underwent X-rays to evaluated osteophyte for-
mation at the cyst site. The preoperative ROM of the
DIP/TIPJ was recorded.

Surgical Procedure

Anesthesia and Position
The surgery was performed under a digital nerve block using
2% lidocaine solution. The patient was placed in a supine
position, and the affected hand was placed on the operating
table. A digital tourniquet was applied.

Incision and cyst excision with osteophyte
A transverse spindle-shaped incision was made around the
thin skin on the surface of the cyst, and the length of the
incision exceeded that of the cyst (Fig. 1A). Because the skin
on the surface of the cyst was very thin and could not be dis-
sected, this skin was excised with the cyst. If there was a ped-
icle that connected the cyst to the joint cavity, it was also be
removed completely. After the cyst was completely resected,
a longitudinal incision was made in the joint capsule using
the preoperative X-ray findings and palpation to locate the
position of the osteophyte, and the osteophyte was
completely removed with a rongeur. The extent of
osteophytectomy did not exceed the edge of the normal
articular cartilage. The joint capsule was sutured tightly.

TABLE 1 Summary of the results

Indicator (Mean � SD)

P-value

Shapiro–
Wilk test*

Paired
t-test*

Preoperative DIP/TIPJ ROM†

Preoperative 71.7� � 14.0�

Postoperative 1 month 69.3� � 15.3� 0.694 0.83
Postoperative 3-month 70.4� � 12.7� 0.713 0.78
Postoperative 6-month 71.5� � 15.6� 0.745 0.82
Postoperative 12-month 71.8� � 15.6� 0.796 0.93

VAS score‡

Preoperative 8.5 � 1.0
Postoperative 1-month 2.8 � 1.4 0.143 <0.001
Postoperative 3-month 2.0 � 1.6 0.236 <0.001
Postoperative 6-month 1.5 � 1.2 0.276 <0.001
Postoperative 12-month 1.1 � 1.3 0.216 <0.001

*Compared to the preoperative value. †DIP/TIPJ ROM, range of motion of
the distal interphalangeal/thumb interphalangeal joint. ‡ VAS score, visual
analog scale score.

A B C

Fig. 1 (A) A transverse spindle-shaped incision was made around the site of the thin skin on the surface of the cyst. (B) A new incision with a similar

length and arc to the proximal edge of the incisional defect was made at the proximal side of the defect (a:b ≥ 1:2). (C) The incision was sutured.
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Then, the tourniquet was removed to observe blood circula-
tion, and any skin without blood circulation was resected
completely, leaving a spindle-shaped skin defect.

Design of the Bipedicle Advancement Flap
At the proximal side of the defect, a new incision with a sim-
ilar length and arc to the proximal edge of the incisional
defect was made (Fig. 1B). The distance between the two
incisions was at least half the length of the proximal edge of
the incisional defect (a:b ≥ 1:2). The new incision extended
along the surface of the extensor tendon. The tissue was sep-
arated from the surface of the tendon, and then an advance-
ment flap with two pedicles was created. The flap was pulled
to the distal end to allow the defect to be sutured with little
to no tension. The proximal edge of the new incision was
also separated along the proximal side of the surface of the
tendon and pulled to the distal side, and then the new inci-
sion was sutured. Finally, the defect was covered with the
bipedicle advancement flap (Fig. 1C). Figure 2A–E shows a
representative case.

Postoperative Treatment
Dressing change was performed for every 3 days after the
operation to observe the flap survival, wound healing, and
infection. The sutures were removed 2 weeks postsurgery.
Active movement of the DIP/TIPJ began on the 3rd day after
surgery and there was no obvious joint pain. Patients were to
avoid excessive flexion and extension of the joint for 3 weeks
and to start normal functional exercise after 4 weeks.

Clinical Evaluation
Postoperative flap survival, incision healing, and infection
were evaluated. The ROM of the DIP/TIPJ was measured
1, 3, 6 and 12 months postoperatively. Postoperative patient
satisfaction was assessed using the VAS score at 1, 3, 6, and
12-month follow-up.

Range of Motion of the Distal Interphalangeal/Thumb
Interphalangeal Joints
The ROM refers to the distance and direction a joint can
move between the flexed position and the extended position.
Devices to measure range of motion in the joints of the body

A

B

C

DE

Fig. 2 (A) Preoperative anteroposterior (AP) and oblique radiographs. The osteophyte is shown (red arrow). (B) A transverse spindle-shaped incision

was made around the site of thin skin on the surface of the cyst. The length of the incision exceeded that of the cyst. (C) The thin skin was excised

with the cyst. Then, a new incision with a similar length and arc to the proximal edge of the incisional defect was made at the proximal side of the

defect. (D) The defect was covered with the bipedicle advancement flap. (E) Postoperative AP and oblique radiography. The osteophyte was

completely removed (red arrow).

199
ORTHOPAEDIC SURGERY

VOLUME 13 • NUMBER 1 • FEBRUARY, 2021
BIPEDICLE ADVANCEMENT FLAP



include the goniometer and inclinometer, which use a sta-
tionary arm, protractor, fulcrum, and a movement arm to
measure the angle from the axis of the joint. Each specific
joint has a normal range of motion that is expressed in
degrees. The normal ROM of the DIPJ is 60�–90�. The nor-
mal ROM of the TIPJ is 90�. Pain, swelling, and stiffness
associated with arthritis can limit the range of motion of a
particular joint and impair function and the ability to per-
form usual daily activities.

Visual Analog Scale
Affected finger pain is an important sign and a frequent
patient complaint. A self-reported score on the 10-point
VAS was used for the assessment of patients’ pain. A mini-
mum of 0 indicates no pain. A score of 1–3 indicates mild
pain, with the sleep quality of patients not affected; 4–6 indi-
cates moderate pain, with sleep quality affected; 7–10 indi-
cates severe pain, with patients not able to sleep due to pain;
the maximum value is 10.

Intraoperative Recommendations
1. When designing the incision, the length of the incision

exceeded that of the cyst because of the skin on the sur-
face of the cyst being very thin, not being dissected, and
being excised with the cyst.

2. The long diameter of the transverse spindle-shaped inci-
sion should be parallel to the skin of the dorsal side of the
thumb IP or DIP joint, allowing the surgical scar to be
easily hidden.

3. The osteophyte was completely removed. The extent of
the osteophytectomy cannot exceed the edge of the nor-
mal articular cartilage.

4. The ratio of the length to the width of the bipedicle
advancement flap is less than 2:1, to enable a sufficient
blood supply.

5. The flap pedicle and the digital extensor tendon should be
protected carefully.

Statistical Analysis
SPSS Statistics 22.0 software (IBM SPSS, Chicago, IL, USA)
was used for all statistical analyses. The Shapiro–Wilk test
was used to determine whether the measurement data were
normally distributed. The homogeneity of variance was
expressed as mean � standard deviation. A paired t-test was
used to compare the preoperative and postoperative ROM of
the DIP/TIPJ. A 5% significance level was applied for all tests
(P < 0.05).

Results

General Results
All patients were examined at 1, 3, 6, and 12 months after
the surgery and every year thereafter through the outpatient
service. The patients were followed up for 20 � 6.0 months
(range, 12–36 months).

There were 15 patients with 18 DMC cases in this
study. All the flaps survived after surgery, and the incisions
healed well. No infections occurred. The sutures were
removed 2 weeks postoperatively. Basic information on
patients is listed in Table 1. No cyst recurrence was noted.
After systemic physical therapy and functional exercises, the
ROM of all the fingers was restored to the preoperative
ROM by 1 month after surgery.

Functional Evaluation

Visual Analog Scale
The preoperative pain was more obvious and the average VAS
score reached 8.5 � 1.0 points. The scores were significantly
decreased at 1 month after surgery and the average score was
2.8 � 1.4 points. At the 3, 6, and 12-month follow up, the
average VAS scores were 2.0 � 1.6 points, 1.5 � 1.2 points,
and 1.1 � 1.3 points, respectively. According to the P-value of
the Shapiro–Wilk test, the data for the difference between pre-
operative and postoperative VAS were normally distributed.
There was significant difference between the preoperative and
postoperative VAS score (Table 1).

Range of Motion of the Distal Interphalangeal/Thumb
Interphalangeal Joints
The preoperative DIP/TIPJ ROM was 71.7� � 14.0� (range
42�–92�), and the postoperative ROM at 1, 3, 6, and
12-month follow up were 69.3� � 15.3�, 70.4� � 12.7�,
71.5� � 15.6�, and 71.8� � 15.6�, respectively. According to
the P-value of the Shapiro–Wilk test, the data for the differ-
ence between preoperative and postoperative ROM of the
DIP/TIPJ were normally distributed. No difference was
found between the preoperative and postoperative ROM of
the DIP/TIPJ (Table 1).

Discussion

Summary of the Major Results of the Study
The aim of this study was to evaluate the outcomes of treating
DMC using cyst and osteophyte excision and a bipedicle
advancement flap to cover the defect. In our research, DMC
were treated with cyst resection, osteophytectomy, and a
bipedicle advancement flap to cover the defect. All the flaps
survived after surgery, and the incisions healed well. No infec-
tions occurred, and no cyst recurred during the follow up. No
difference was found between the preoperative and postopera-
tive ROM of the DIP/TIPJ.

Osteophytes
Whether removing osteophytes is necessary remains contro-
versial. Although some authors have reported successful treat-
ment of DMC without osteophytectomy25, it is widely
accepted that recurrence after mucous cyst excision may result
from incomplete removal of either the pedicle or the osteo-
phyte, and removing these components is an important step
for treating DMC and results in a low cyst recurrence rate8.
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However, some authors have reported that aggressive
osteophytectomy causes a decreased ROM of the DIP joint. In
our study, osteophyte formation was found in 14 fingers, and
all the osteophytes were removed. We ensured that the exci-
sion did not involve the edge of the normal articular cartilage
when the osteophytes were removed. We also removed any
pedicle that connected the cyst to the joint cavity.

Bipedicle Advancement Flaps
The usefulness of bipedicle advancement flaps to cover skin
defects has been established, and the use of such flaps has been
widely reported in the literature in various anatomic areas,
including the scalp, eyelids, ears, upper forehead, nose, chin,
mucosa, lip, neck, trunk, and extremities26. However, only a
few studies have reported using this flap to cover defects after
removal of a DMC. Mucous cysts are subcutaneous but may be
covered with thin skin with or without ulceration. In this study,
the bipedicle advancement flap was used to cover the postoper-
ative skin defect when the incision could not be sutured directly
due to high tension at the incision. When we made the second
incision, we used a similar length and arc to the proximal edge
of the incisional defect and maintained a distance between the
two incisions of at least half the length of the proximal
incisional edge. The new incision extended along the extensor
tendon surface, and the flap was separated from the tendon
surface. These steps were performed to maintain as much blood
circulation as possible to the flap.

The use of a bipedicle flap for skin coverage after
DMC excision has the following advantages: 1.The flap is
safe due to its dual pedicle blood supply, thus decreasing the
risk of flap necrosis or flap failure.

2.Bipedicle flaps allow increased tissue movement by
direct advancement. The artery providing the blood supply
does not need to be dissected, and the flap pedicle does not
need to be twisted when covering the defect.

3. Use of this flap often allows scars to be hidden in the
skin lines of the dorsal side of the DIP/TIPJ; 4. donor site
morbidity and postoperative monitoring requirements are
minimal. As the flaps use local tissue, the surgeon has a
greater ability to successfully match the skin color and texture.

5. Importantly, once a bipedicle flap fails, other strate-
gies can still be applied to cover the defect27.

Limitations of the study
The study included a small number of patients, was designed as
a retrospective analysis, and did not include a comparison with
other treatments. In addition, the follow-up time was short.
Due to these factors, the conclusion reached may be biased. A
prospective clinical study is planned to compare the efficacy of
cyst and osteophyte excision and a bipedicle advancement flap
to cover the resultant defect with other techniques.

Conclusion

In conclusion, mucous cyst excision together with removal
of osteophytes on the affected side, and coverage with a

bipedicle advancement flap provide reliable treatment results
with high patient satisfaction and a low recurrence rate.
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