
Introduction

Secondary healing of complicated vulvar and groin

wounds is a major clinical challenge. The vulva is moist

and at risk of contamination by colonic flora. In gyneco-

logic oncology practice, these wounds arise from break-

down after excision of vulvar cancers and following

reconstruction of the vulvar vestibule and vagina in exen-

terative surgery. Slow wound healing causes pain, pro-

tracted hospitalisation and a lowering of patient and staff

morale.

Wound breakdown after surgical excision of cancer of

the vulva is less common since radical vulvectomy with en

bloc inguinofemoral lymphadenectomy has been super-

seded by modified radical excision of the vulvar cancer and

separate groin incisions [1-3] and more recently with the

avoidance of full lymphadenectomy by substitution of sen-

tinel lymphadenectomy in selected cases [4-6]. Full groin

dissection is still standard of care for larger vulvar cancers

and when lymph nodes are suspicious or confirmed to con-

tain metastases. Flap reconstruction of large vulvar defects

improves primary healing rates and various techniques

have been described [7-10]. Patients with vulvar cancer are

often older and may have multiple co-morbidities, making

them susceptible to adverse post-operative outcomes [11].

Full groin node dissection is followed by a large outpour-

ing of lymph into the subcutaneous space (lymphocysts).

When the vulvar wound is anterior the lymph may track

caudally under the skin bridge and exit through the vulvar

wound. If the groin and vulvar wounds dehisce and the skin

bridge undergoes necrosis, the resulting wound is similar to

the butterfly of the en-bloc historical radical surgery. Re-

construction of the vagina and vestibule is a key compo-

nent of pelvic exenterative surgery for genital tract and

anorectal malignancies and many methods are described

using skin, fascia, muscle, and bowel segments [12-17].

Reconstruction fills the pelvic floor and enhances physical,

psychological, and sexual recovery. All techniques have

complications specific to the donor site and risk of partial

or complete flap necrosis. Separation of wound edges at the

site of reconstruction can result from flap necrosis or re-

traction of the transposed skin away from the native vulvar

labial skin.

Traditionally, secondary healing of vulvar and groin

wound after breakdown was assisted by packing and de-

bridement. Packing was with saline or methylcellulose hy-

drofibre to promote granulation tissue. Silver impregnation

[18] of the wound pack and topical honey [19] are used for

their bactericidal effect. NPWT or vacuum assisted closure

is the controlled application of sub-atmospheric pressure to

the local wound environment using a sealed dressing con-

nected to a vacuum pump set at pressures (usually at 125

mmHg), which are optimal for wound healing. NPWT was

first described in 1993 by Fleischmann et al. [20] in open

fractures. Gynaecological surgeons are familiar with its ap-

plication in the treatment of complicated abdominal

wounds [21-24] and its emerging role in prophylaxis in

high risk wounds with application after primary closure of

abdominal wounds, so called incisional NPWT, which has
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been shown to reduce surgical site infection and wound

failure rates [25-27]. Published series on wound failure or

dehiscence include its use in complicated gynecologic on-

cology wounds of abdomen when conventional therapy

fails [21, 24]. The application of NPWT presents a special

challenge in the groin where large vessels need protection

and in the vulvar area where obliteration of the urethra and

vagina and sometimes the anal orifice may be necessary to

maintain an airtight seal. Riebe et al. [28] included one case

report on primary application to an open groin wound fol-

lowing inguinofemoral lymphadenectomy. Shvartsman et
al. [29] used NPWT to temporize on wound closure fol-

lowing wide skinning vulvectomy pending histopatholog-

ical assessment of margins for Paget’s disease and prior to

split skin grafting. Narducci et al. [30] applied NWPT to

open primary wounds in 30 women undergoing vulval ex-

cision of lesions > 40 cm

3

and found the time to cicatrisa-

tion was reduced by 16 days compared to conventional

wound packing in a series on elective healing by secondary

intention. Many gynecologic oncologists, the present group

included, chose primary closure assisted by flap recon-

struction over healing by secondary intention in women un-

dergoing substantial vulvar excisions. The series by Schimp

et al. [21] includes five women with complicated vulvar

wound failures. Use of NPWT has not been reported pre-

viously for wound failure after vulvovaginal reconstruction

in infralevator pelvic exenterative surgery. The present au-

thors report their experience with NPWT in the secondary

healing of vulval and groin wounds in women undergoing

radical vulvar cancer surgery and pelvic exenteration in

order to highlight its value and caveats arising.

Materials and Methods 

The present authors started using use negative pressure wound

therapy in 2008 at their institution, a tertiary gynecologic oncol-

ogy/ pelvic surgery center with 300 new cancer referrals per

annum. Their annual case work includes an average 24 vulvar can-

cers and nine infralevator pelvic exenterations. They introduced

sentinel node mapping for vulvar cancer in 2011, but less than

one-third of their patients are eligible because they function as a

national referral center, so their case work includes a substantial

number of locally advanced and recurrent vulvar cancers. Separate

incisions for vulvar and full groin dissections are standard of care

for primary surgery of lesion > four cm. Unilateral lymphade-

nenctomy is performed for small lateral lesions. Since 2010 the

present authors have used NPWT to assist the healing of vulvar

and groin wounds that dehisced. Their unit has specialist wound

nurse therapists and all patients are nursed in a dedicated oncol-

ogy surgical ward. 

Two NPWT vacuum assisted devices are available commer-

cially. The NPWT pack consists of an open-pore polyurethane

ether foam sponge, a semiocclusive adhesive cover, fluid collec-

tion system, and suction pump. The following steps are involved

in placing the device. The edges at the skin wound are protected

with strips of hydrocolloid wafer. The wound is packed with a

cut-to-fit ether foam sponge and overlaid with the adhesive cover.

This adhesive cover is perforated at a single point over the foam

sponge and a suction port with tubing is placed. The tubing ex-

tends to a disposable collection canister in the portable suction

machine. The suction device generates negative pressures of 50 to

175 mmHg. Bilateral wounds are packed separately with foam

sponge and two suction ports drain to a single suction pump. Di-

rect application of foam sponge to blood vessels, bone, nerves or

intact skin is avoided. The porous nature of the polyurethane foam

sponge evenly distributes subatmospheric pressure to the surface

of the wound, and provides a conduit for fluid removal from the

wound surface to the collection system. The dressing and tubing

are changed every 48-72 hours. Patient consent was received to

use clinical details, photographs, radiological imaging, and

histopathology for the purpose of medical education.

Results

Table 1 shows the patient demographic, disease, co-mor-

bidities, surgery, interval to wound breakdown, description

of wound, and outcomes with NPWT. Eight patients have

had NPWT following the breakdown of vulvar and/or groin

wounds. One patient had lymphadenenctomy alone. Seven

patients had vulvar surgery, five in treatment of primary

(four) or recurrent (one) squamous vulvar cancer. Two pa-

tients undergoing infralevator pelvic surgery had

vestibulectomy (one) or vestibulectomy and posterior rad-

ical vulvectomy (one). Their transposed flaps separated

without necrosis from the vulvar skin resulting in deep tis-

sue deficit extending into the ischiorectal and paravaginal

spaces. 

At the outset, the present authors instituted NPWT only

when results from conventional packing and debridement

seemed suboptimal: Patients #1 and #2 had saline-soaked

gauze or sodium carboxymethyl cellulose dressings for ten

days each. Thereafter, NPWT was started within 24 hours

of wound dehiscence when it was appropriate to do so. In

the two cases with groin dehiscence, the authors were con-

fident that there was sufficient granulation tissue or intact

fascia over the femoral vessels. Patient #8 had wound dis-

ruption after reconstruction of vestibule and neovagina on

postoperative day 5 at which time a space leading into the

pelvis was easily palpable at the apex of the neovaginal

flap. Saline soaked gauze, then carboxymethyl cellulose

packing was instituted until the authors were confident that

the access to the pelvic cavity was sealed by granulation

tissue. Patient #7 had bilateral separation of lotus petal pu-

dendal flaps at their lateral margin on the line of suture to

skin of the posterior vestibule on postoperative day 7. The

neovagina appeared well healed at the apex. She had also

had omentoplasty with transposition of a bulky omental

flap into her pelvis. NPWT foam sponge was inserted bi-

laterally, a urinary catheter placed, and vacuum applied

across the vestibule. She complained of severe lower ab-

dominal and pelvic pain and nausea immediately after the

application which raised concern that the neovagina was

still open into the pelvic cavity. The NPWT was revised to

separate lateralised dressings (and two suction machines),

thereby avoiding negative pressure to the vestibule and

there was no reactivation of her symptoms. 
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A nurse wound therapists described the vulvar dressings

as “difficult” but they were successful in their dressing

placements in all cases. Figure 1 shows a NPWT dressing

in place for patient #1 and demonstrates a very satisfactory

placement in a wound that incorporated the disruption of

bilateral groins and anterior vulva. The present authors

found stoma paste underneath and an overlay with strips of

hydrocolloid wafer at the edges of the dressing was a use-

ful adjunct to sealing the adhesive barrier over the vulvar

wounds. All but one patient (#4) required urinary catheter

as the vulvar wound dressings required application of neg-

ative pressure across the vestibule or the application was

Table 1 – NPWT in secondary healing of wounds after excision of vulvar cancer and flap dehiscence after pelvic infrale-
vator exenteration.
Patient Age Cancer diagnosis Co-morbidities Index surgery Wound failure Extent of Commenced Healing Current 

(years) dehiscence POD dehiscence NPWT complete status

width(w)/

depth (d)

#1 72 Vulal SCC, Stage IIIC Obesity, Anterior rad vulvectomy, Groins POD 18. 25x6w 6.5d POD 28 POD 60 A/NED

Type 2 diabetes, bilateral groin LND skin bridge necrosis POD 22, 48 months

hypertension vulva POD 23

#2 78 Vulval SCC Stage IB Obesiy, Rad vulvectomy, Anterior vulva POD 4 5x4w 3.5d POD 14 POD 36 A/NED

Type 2 diabetes, bilateral groin LND 45 months

atrial Fibrillation

#3 84 Vulval SCC Stage IB Hypertension, Right vulvectomy Right vulva POD5 5x9w 2d POD 12 POD 21 A/NED

Recurrent peripheral vasculopathy, 44 months

atrial fibrillation

#4 42 Vulval SCC Stage IIIC, Depression Radical excision of Right Groin POD 7 14x8w 3d POD 8 POD 21 DOD

progressive disease in groin recurrence 9 months

groin on adjuvant XRT

after radical vulvectomy 

Bilateral Groin LND

#5 56 Vulval SCC Stage IB None Rad vulvectomy, Left vulva POD 6 8x6w 2 d POD 6 POD 19 A/NED

bilateral groin LND 30 months

#6 72 Vulval SCC Stage II Obesity Rad vulvectomy, Anterior vulva POD 7 6x5w 4.5 d POD 7 POD 20 A/NED

bilateral groin LND 21 months

#7 56 Vaginal SCC Stage IVA, None Infralevator total pelvic Bilateral flap margins POD7 6x4w 8d

POD 7 POD 48 A/NED

prior endometrial exenteration/omentopexy/ 6x4w 2.5d 3 months

cancer surgery flap reconstruciton of 

and XRT vagina and vestibule

#8 47 Adenocarcinoma in Multiple sclerosis, Infralevator posterior Unilateral flap margin POD 5 8x6w 12d POD 14 POD 36 A/NED

Crohn's fistula of Crohn's disease pelvic exenteration/ 8 months

perineum posterior vulvectomy

flap reconstruction

POD: postoperative day; LND: lymphadenectomy; A/NED: alive/no evidence of disease; DOD: dead of disease.

Figure 1. — (Patient #1) A: Groin and vulvar

wound breakdown with skin bridge necrosis.

B: NPWT in progress. The suction port, here

located on the abdomen, can be placed at a dis-

tance from the wound. The additional strip of

foam in the midline of the abdomen is sepa-

rated from the underlying skin by a barrier

membrane.
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too close to the urethral orifice (#1). Pain during removal of

the foam sponge was the main adverse event reported by

patients. They all required narcotic or equivalent analgesia

for vulvar dressing changes. The patient with groin wound

alone had acetominophen/codeine analgesia. All vulvar

wounds were nursed in hospital while NPWT was in place.

Patient #4 with groin wound was discharged to domiciliary

nursing care with NPWT. 

Patients #1 and #2 were bothered my malodorous dis-

charge prior and were pleased that it resolved with the in-

stitution of NPWT. In the vulvar cancers (patients #1-6)

vulvar wounds ranged from two to 6.5 cm deep and on av-

erage eight cm wide. Patient # 1 in whom there was a con-

tinuous disruption of wound from groins to vulva due to

skin bridge necrosis had a wound disruption of 25 cm in

width. The present authors observed the granulation tissue

at the base and sides grows at an estimated 0.5 cm per day

and the negative pressure draws the sides of the wound to-

gether. 

The granulation tissue is very clean. The wounds heal to

a narrow superficial sinus at which time a gauze/wick

dressing can be substituted. All wounds healed completely.

No lymph drained percutaneously once the groin wounds

healed to a narrow sinus. Two patients had antibiotics dur-

ing NPWT: one for urinary tract infection (#2) and one

lower respiratory tract infection (#3). One patient is dead of

disease progression: Patient #4 had salvage surgery for

early, clinically aggressive groin relapse in Stage IIIC1 dis-

ease during the first week of adjuvant radiotherapy. She de-

veloped hepatic and pulmonary metastases and succumbed

to her disease six weeks after starting palliative chemother-

apy. All others are alive without disease at 4 to 48 months

after surgery.

Discussion 

Systemic disease and local wound factors contribute to

delay in wound healing. Vulvar carcinoma is a disease of

the elderly who often have significant multiple co-morbidi-

ties and vulvectomy has a particularly high risk of wound

breakdown [6]. A triple incision technique is employed but

some wounds undergo substantial breakdown. Skin bridge

necrosis results in a continuous wound from groins to per-

ineum. Patients undergoing exenterative surgery have usu-

ally had radiotherapy. Vulvar wounds are moist and in an

area contaminated by colonic bacteria. The wetness is in-

creased by retrograde lymph flow when groin or pelvic lym-

phadenectomy has been performed. Wound breakdown is

debilitating and impacts negatively on bed usage in the pres-

ent cancer institutions. Negative pressure therapy (NPWT)

probably assists healing by promoting an increase in blood

flow, promotion of angiogenesis, reduction in the wound

surface area, modulation of the inhibitory contents in the

wound fluid, and the induction of cell proliferation [22]. It

prevents slough from accumulating in the wound and the

granulation tissue looks clean and healthy. 

Clinical experience with NPWT is expanding. Many of the

published series focus its prophylactic use as incisional

NPWT in the healing of at risk wounds by after primary clo-

sure [25-27]. Narducci et al. [30] assessed NPWT in vulvar

wounds left open to heal by secondary intention. Experience

with the technique in treatment of wound failure in the vulva

and groin is limited [21]. Initially, the present authors insti-

tuted NPWT only when the results from conventional pack-

ing and debridement seemed suboptimal. Encouraged by

successful salvage in those cases, thereafter, they intervened

earlier with application of NPWT within 24 hours of wound

dehiscence. They achieved closure in five vulvar and one

groin wound failure with NPWT after vulvar cancer surgery

in median 12.5 days when NPWT was instituted immedi-

ately and in median 27 days when NPWT was instituted only

after conventional wound care was deemed to have failed.

However, one patient in the latter group had the largest

wound extending from the groin to the vulva. The authors

recommend early NPWT in vulvar and groin wound break-

down.

Cresti et al. [31] described the successful use of NPWT in

the healing of a perineal wound after abdomino-perineal re-

section of anorectal cancer in a male patient. That patient

had omentoplasty and pelvic peritoneal closure at his la-

parotomy [32]. The negative pressure was therefore applied

below the levator plate in a pelvis that was effectively sealed

off from the abdominal space. By comparison, in gyneco-

logic exenterative surgery, an omental flap may be trans-

posed to the pelvis but there is no pelvic peritoneum left to

achieve closure from the abdominal cavity. Patient #7 ap-

peared to have healed the apex of the fasciocutaneous neo-

vagina but she developed pelvic and abdominal pain and

nausea on application of NPWT that suggest an incomplete

seal. Her fasciocutaneous flaps had retracted bilaterally from

the vulval skin, so separate lateral appliances worked for

her. Patient #8 had a palpable tract leading to the pelvic cav-

ity and ischorectal fossa and her application of NPWT was

delayed until that tract was healed as there was no way the

vacuum could be established for her without a full airtight

seal across her vestibule. Both patients with vulvar wound

breakdown after exenterative surgery healed completely in

22 to 41 days after application of NPWT

The challenge of placement of the NPWT on vulvar

wounds is difficult to measure. As nurse wound therapists

were experienced in the use of NPWT in abdominal and

other body wall and limb wounds and were enthusiastic to

extend their skill set to the care vulvar wounds. Difficul-

ties with the contour and moisture of the vulvar skin were

surmountable. The dressings were extended across the

vestibule in order to obtain an airtight seal. Stoma paste un-

derneath and overlaid strips of hydrocolloid wafer to rein-

force the edges of the dressing were useful adjuncts to

sealing the adhesive barrier onto the moist skin. Patients

needed narcotic analgesia for changes of vulvar dressings.
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On the other hand, the dressing changes every 48-72 hours

are less frequent than with conventional packing and

thereby reduce the demand on nursing time and patients’

discomfort. Patient mobility was enhanced by the portabil-

ity of the suction canisters. Satisfactorily, there were no

wound infections and no debridements were needed.

Standard NPWT is contraindicated when blood vessels,

bones or nerves are exposed and a layer of protectant of pe-

troleum gauge or mesh is interposed between these struc-

tures and the sponge foam. Skin contact with the foam

sponge beyond the edges of a wound induces growth of

granulation tissue on the intact skin and the authors used a

trim of hydrocolloid wafer at the wound edge successfully

to avoid this. The manufacturers also counsel against its

use when there is malignancy in the wound or enterocuta-

neous fistula. To this list the authors would add a caution

that the application should avoid generating negative pres-

sure in the cavity of the vulvar vestibule and neovagina fol-

lowing exenteration until the healing of the pelvic floor is

complete. One of the present patients developed severe

pelvic pain and gastrointestinal symptoms that the authors

attributed to the transmission of negative pressure to the

pelvis and abdomen. Her symptoms resolved quickly when

the application was corrected. 

The present authors were concerned that NPWT might

promote continued lymph flow from groin wounds but

found, on the contrary, that all wounds were dry at com-

pletion of healing. They had no cancer recurrences that they

can relate to NPWT. The patient who died of progressive

vulvar cancer developed distant metastases. She had Stage

III disease (groin node metastases) at presentation and the

index surgery was an attempt to salvage an apparent iso-

lated early groin recurrence. She died of distant metastases. 

Conclusion

Wound breakdown in vulvar and groin surgery is an in-

frequent occurrence because of the rarity of full radical ex-

cision for vulvar cancer and infralevator pelvic exenterative

surgery. The present authors’ experience with NPWT in this

group of eight patients was favourable. They emphasise

safety aspects, namely, the avoidance of direct placement of

the foam sponge over vessels, nerves, bone, and intact skin.

They highlight the need to ensure that the pelvic floor is

fully sealed before applying negative pressure to the

vestibule and neovagina after infralevator exenterative sur-

gery. 
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