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Abstract

Wide local excision offers a potential cure for severe axillary hidradenitis

suppurativa. However, the gold standard for reconstruction has yet to be

defined. Here, we describe our rotation advancement flap technique, which

allows for one-stage closure of large axillary defects, with minimal functional

morbidity to the axilla. We performed a retrospective review of all patients

who underwent one-stage surgical management for axillary hidradenitis

suppurativa at a single-centre tertiary care hospital from 2009 to 2018. We

identified 34 patients, with a total of 53 operative sites. The majority were

female (85%) with a mean age of 31 years and body mass index 35 kg/m2. The

median defect size was 84 cm2 and the majority were treated using the rotation

advancement flap technique (86%). A quarter of operative sites experienced

minor complications with only one requiring re-operation. At a median

follow-up of 32 months, two (4%) sites showed decreased range of motion.

However, all patients had achieved remission without any further recurrence

of disease. We describe a one-stage rotation advancement flap technique for

management of moderate to severe hidradenitis suppurativa that achieves a

high local cure rate, minimal functional morbidity, and acceptable wound

complication rates.
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1 | INTRODUCTION

Hidradenitis suppurativa (HS) is a chronic, debilitating
disease that affects the intertriginous areas of the body,
with the axilla being the most commonly involved site.1,2

The presentation varies from mild, asymptomatic to pain-
ful, draining sinus tracts and tends to affect women more
often than men.3-5 The aetiology appears to be multifac-
torial with risk factors, including diabetes, smoking, and
African American race.3-7 Although management with

antibiotics and incision and drainage are often used for
mild disease, these efforts only temporarily improve the
disease and are not curative. Any efforts short of com-
plete excision of the diseased areas of skin will invariably
lead to recurrence. The current standard of care for treat-
ment of severe stage disease is wide local excision, which
yields the lowest recurrence rate.8-12

Wide local excision often leads to large defects that
are difficult to close primarily.13 This is a particular con-
cern for the axilla where function and range of motion
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are prioritised. However, there is no consensus on the
optimal surgical technique for management of severe
axillary HS.14 Numerous options exist for surgical recon-
struction, such as healing by second intention, split-
thickness skin grafts (STSGs), and the use of local tissue
flaps, but these methods are associated with increased
complications, such as decreased range of motion, poor
scarring, and prolonged recovery.15-17 Moreover, STSG
and flap reconstruction have increased operative times
and may lead to an increased number of surgical
procedures.18

The objective of this study was to describe our one-
stage rotation advancement flap technique for manage-
ment of moderate to severe axillary HS following wide
local excision. In addition, we will evaluate clinical out-
comes, including complications, recurrences, and shoul-
der mobility.

2 | METHODS

2.1 | Data collection

We reviewed all cases of local tissue rearrangement for
axillary HS performed at a single tertiary university hospi-
tal from 2009 to2018. Institutional review board approval
was obtained prior to any data collection. Patient data
were retrieved from prospectively maintained com-
puterised databases and medical records. Details were col-
lected on patient demographics, extent and severity of HS,
intra-operative details, and postoperative course, including
complications within 90 days, unplanned readmission
within 90 days, shoulder mobility, and recurrence of dis-
ease. HS severity was classified using the Hurley staging
system.19 Operative time was defined as time from first
incision until application of wound dressings. Bilateral
cases were excluded from the calculation of the mean
operative duration. Recurrence was defined as a return of
rash or painful nodules within an operative site. Data were
tabulated and analysed descriptively using Microsoft Excel
(Microsoft 2016, Redmond, Washington). Means and SD
are reported for data that follows a normal distribution
whereas non-parametric data is described using medians
and the interquartile range (IQR).

2.2 | Operative technique

Incisional markings are completed preoperatively while
the patient is awake. The diseased areas of HS are care-
fully marked and include all areas of active and previous
disease as evidenced by scarred tissue, sinus tracts, and
abscesses. The procedure is performed under general

anaesthesia, with the patient placed supine on the oper-
ating table. All pressure points are padded and the axilla
and arm are prepped and draped in a sterile fashion.
There are two surgical phases: wide local excision and
axillary reconstruction. During the first phase, the pre-
operatively marked areas are confirmed to ensure
removal of all areas of diseased skin. The entirety of dis-
ease is excised down to the subcutaneous fat, 1 cm thick
underneath the skin. The diseased sites are then copi-
ously irrigated with clorpactin or bacitracin containing
solution and careful haemostasis is assured with
electrocautery.

During the second phase, the defects are measured,
and adjacent tissue rearrangement is performed
(Figure 1). In order to offset tension in the upper arm,
a back-cut is performed to create a skin and subcutane-
ous tissue flap. The incision is extended in a curvilinear
manner taking advantage of the common redundancy
typically present in tissue of the upper/lateral back
area. If the patient has soft tissue redundancy in upper
arm or chest, the flap can be recruited from this excess
tissue instead (Figure 2). The flap is then elevated and
advanced into the defect to allow for primary closure.
Once haemostasis is achieved, wounds are closed in
multiple layers to obliterate dead space. The rotation-
advancement flaps are secured in place with 2-0 Vicryl
tacking sutures, then 3-0 Vicryl deep dermal sutures to
anchor the skin flaps in place, followed typically by 3-0

Key Messages

• Wide local excision is the gold standard treat-
ment for severe hidradenitis suppurativa but
its use is often limited in the axilla due to con-
cerns of resultant reduced function and range
of motion

• We reviewed 53 cases of local tissue
rearrangement in patients with moderate to
severe axillary hidradenitis and analysed post-
operative outcomes

• Single-stage reconstruction using a rotation
advancement flap achieves a high local cure
rate and acceptable wound complication rates

• Range of motion and function of the axilla is
preserved with the rotation advancement flap

• Single-stage reconstruction using a rotation
advancement flap is a safe and viable surgical
option for moderate to severe axillary
hidradenitis suppurativa
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Vicryl interrupted sutures along the incision line.
Lastly, iodoform packing gauze is placed in between
the incision line to absorb additional moisture
(removed the next day), followed by gauze fluffs,
abdominal pads, Kerlix around the extremity, and Ace
wraps as compressive dressings. Alternatively, for
select patients, a negative pressure wound therapy
device is applied in lieu of the dressings mentioned
above (n = 3).

2.3 | Postoperative management

All procedures are performed on an outpatient basis and
barring any complications during recovery in the post-
anaesthesia care unit, patients are discharged on the
same day. Patients are instructed to keep the operative
site dry for the first 48 hours. Showering is acceptable
after 48 hours, but patients are instructed not to scrub
the operative site. Upon discharge, patients are advised to

FIGURE 1 Rotation advancement

flap closure technique. A, Preoperative

illustration of right axilla with

preoperative markings outlining area of

disease for resection. B, Following

excision of affected area. C, Flap rotation

and advancement. D, Flap inset and

closure with 3-0 Vicryl interrupted

sutures

FIGURE 2 Alternative

configurations of the rotation

advancement flap. Design based on

where there is skin and soft tissue

redundancy. Arrow shows arc of rotation
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apply bacitracin ointment to the surgical site twice daily
for the first week. For the first 6 weeks postoperatively,
patients are instructed to restrict arm movement to below
the height of the shoulder and not to perform any heavy
lifting (defined as weight greater than a gallon of milk).

3 | RESULTS

Thirty-four patients met our inclusion criteria. The
cohort was predominantly female (85%) and African
American (85%) with a mean age of 31 ± 9 years and
body mass index 34.7 ± 8.6 kg/m2. Two-thirds of patients
had severe axillary HS defined as Hurley grade III,
whereas the remainder had moderate disease burden
(Hurley grade II). Additional patient demographics are
reported in Table 1.

There were a total of 53 operative sites (Table 2). The
most common type of tissue rearrangement procedure
performed was our one-stage rotation advancement flap
technique (86%) (Figure 3). The median size of excised
disease was 84 cm2 (IQR: 69-120). The operations lasted
for a mean of 46 ± 16 minutes with a median hospital
stay of 0 days (IQR: 0-0).

Following surgical excision, one-quarter of operative
sites experienced complications within the first 90 days
postoperatively (n = 13), giving a complication rate of

25% (Table 3). All operative sites with a complication had
dehiscence (n = 13). Two sites also had decreased shoul-
der range of motion, and one site had a surgical site
infection. Dehiscence and surgical site infection were
managed medically (ie, frequent dressing changes or oral
antibiotics). There was a single readmission within
90 days due to wound dehiscence, which was managed
with re-operation (Table 4).

There were five recurrences in 53 (10%) operative
sites with a median disease-free interval of 5 months
(IQR: 4-8). Three of these recurrences were treated with
surgical intervention while two were managed conserva-
tively. At a median follow-up of 32 months (IQR: 10-41),
all patients treated with local tissue rearrangement for
axillary HS have been in remission without any further
evidence of recurrence.

4 | DISCUSSION

In this study, we found a low incidence of complications,
minimal functional morbidity, short operative times, and
a high local cure rate. This not only demonstrates that
the one-stage rotation advancement flap technique is an
effective method for the management of moderate to
severe axillary HS, but also reinforces the widely held
notion that surgery offers the best hope for curative
therapy.

Our overall complication rate was 26%, but the major-
ity were minor in nature and managed medically with
the exception of one operative site which required re-
operation. This is consistent with previous studies that
report complication rates of 14% to 65%.20-23 A challenge
of wide local excision of large axillary defects is preserva-
tion of shoulder mobility. Healing by secondary intention
often leaves a retractile scar band and has the disadvan-
tage of prolonged recovery time.24 In contrast, STSG
requires immobilisation of the arm during the recovery
period and can result in significant donor site

TABLE 1 Demographic characteristics of 34 local tissue

rearrangement patients

Variables Patients (n = 34)

Sex

Female 29 (85%)

Male 5 (15%)

Mean age at first operation (yr) 30.7 ± 9.0

Mean body mass index (kg/m2) 34.7 ± 8.6

Race

African American 29 (85%)

White 3 (9%)

Hispanic 1 (3%)

Unknown 1 (3%)

Diabetes mellitus 7 (21%)

Tobacco use

Never smoker 16 (47%)

Previous smoker 8 (24%)

Current smoker 10 (29%)

Hurley grade

II 12 (35%)

III 22 (65%)

TABLE 2 Summary of 53 cases of local tissue arrangement

Variables
Operative
sites (n = 53)

Median size of axillary defect
(cm2)

84 (interquartile range:
69-120)

Type of procedure

Rotation advancement flap 46 (86%)

Primary sutured closure 4 (8%)

Z-plasty 1 (2%)

Multiple closure typesa 2 (4%)

aV-Y advancement flap and Z-plasty performed together.
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morbidity.15 In our study, only 4% of operative sites
showed evidence of decreased shoulder range of motion,
which is lower than rates achieved through healing by
secondary intention.25 This may be attributed to the
curved scar that results from closure using our technique,
which minimises the risk of linear scar contracture.

In addition to the low complication rate and low
shoulder morbidity, the rotation advancement technique
yielded a shorter mean operative time (46 ± 16 minutes)
compared with that of other studies (76-210 minutes),
therefore reducing the overall time under general anaes-
thesia.18,26 Moreover, this technique allows for single-
staged rotation advancement flap closure, which results
in fewer total operations.

One of the most challenging aspects of axillary HS for
both patients and surgeons is the recurrent nature of the
disease. While recurrence rates after surgical excision
reported in the literature range from 6% to 47%,10,21 the
recurrence rate in our study was low (10%). In our

cohort, the median disease-free interval for sites where a
recurrence occurred was 5 months, which is similar to
that of other studies.8,27-29 Although sufficient resection of
diseased skin is the most important factor in preventing
recurrence,11,30 more recent reports have suggested that
the number of affected regions, location of hidradenitis,
and type of surgical reconstruction may also play a
role.10,21,29 Numerous methods for closure of axillary
defects after wide local excision include primary complex
closure, healing by secondary intention, STSG, and local
flap rearrangement.20,23,31-34 However, the types of recon-
struction that appear to offer the best hope of remission
are local tissue rearrangement and STSG.10,21 Our rota-
tion advancement flap technique falls within the subset
of local tissue rearrangement, which may explain our low
recurrence rates.

The main limitations of this study are its single-
centre retrospective nature and lack of a control arm to
compare results. Furthermore, due to inconsistencies in
patient records, we were unable to use an objective mea-
sure, such as the Disabilities of the Arm, Shoulder, and
Hand questionnaire or the Dermatology Life Quality
Index, to obtain a quantitative measure of shoulder
mobility after axillary reconstruction. However, our
study is strengthened by the longer follow-up duration
and patient demographics, which were consistent with
the HS population characteristics described in the
literature.3-7,35

5 | CONCLUSION

Axillary HS is a difficult disease to manage due to its
recurrent nature and the need to preserve shoulder
mobility, which can limit excision size. Our one-stage
rotation advancement flap is a promising closure tech-
nique, which yields a high local cure rate, minimal func-
tional morbidity, short operative times, and acceptable
wound complication rates.

FIGURE 3 Case example of a patient treated with a rotation advancement flap. A, Severe axillary HS (Hurley grade III) in a 19-year-

old African American female, body mass index 37.5 kg/m2. B, Wide local excision of diseased area 180 cm2. C, Immediate postoperative

photograph showing wound closure

TABLE 3 Postoperative complications within 90 days

Complication
Number of operative
sites (n = 53)

Dehiscence 13 (25%)

Surgical site infection 1 (2%)

Decreased shoulder range of
motion

2 (4%)

TABLE 4 Management for complications

Management for
complication

Number of
complications

Medical management 12 (80%)

Negative pressure wound
therapy

2 (13%)

Re-operation 1 (7%)
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