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ABSTRACT 

 
Introduction : External genitalia defect may result from various cases such as vulvar cancer, cervical cancer, tumor 
metastases, etc. Female genitalia is challenging for reconstruction due to many complex anatomical structure like 
urethra, vagina, anus, and its a highly mobile region. It is need to reconstruct with high successful rate and low 
morbidity procedure. The aim of this paper is to report various flaps for resurfacing following external genitalia 
defect.  
Method : From September 2017 - April 2022, 7 patients referred by Obstetric Gynecology Department to Plastic 
Surgery Division at Muhammad Hoesin Central General Hospital. The data was reviewed retrospectively to 
evaluate demographic, diagnosis, choice of flap reconstruction, functional and anatomical long term evaluation.  
Result : The ages of the patients ranged from 29 - 67 year-old, diagnosed with cervical cancer with tumor metastases 
to vulva in 16% (n=1) and vulvar carcinoma 84% (n=5). Flaps performed: Antero-lateral Thigh (ALT) flap in 14,5% 
(n=1), gracilis flap in 28,5% (n= 2), rotation flap in 28,5% (n= 2), keystone flap in 28,5% (n=1). A major dehiscence 
and need required reoperation for abscess in 16% (n=1). Flap selection based on size, region, and anatomical 
structure defect. ALT was chosen for wide and bilateral vulvar and perineal defect, gracilis for unilateral vulvar 
and perineal defect, Keystone flap for half of vulvar and perineal defect, rotation flap for defect on mons region. 
Conclusion: Flap selection in genitalia external reconstruction must be consider on the anatomical loss structure 
and defect size to achive durable tissue for acceptable functional and mobilisation. The algorithm may help to 
choose for flap based on loss area. 
 
Keywords: Genitalia external; Reconstruction; Flap.  
 
Latar Belakang: Defek pada genitalia eksterna dapat terjadi akibat berbagai kasus seperti kanker vulva, kanker 
serviks, metastase tumor, dll. Rekonstruksi genitalia wanita sulit dilakukan karena banyak struktur anatomis yang 
kompleks seperti uretra, vagina, anus, dan daerahnya yang sangat mobile. Diperlukan rekonstruksi dengan tingkat 
keberhasilan yang tinggi dan morbiditas yang rendah. Tujuan dari makalah ini adalah untuk melaporkan berbagai 
flap untuk resurfacing setelah defek genitalia eksterna. 
Metodologi: Dari September 2017-April 2022, terdapat 7 pasien yang dirujuk oleh Departemen Obstetri Ginekologi 
ke Divisi Bedah Plastik di Rumah Sakit Umum Pusat Muhammad Hoesin. Data ditinjau secara retrospektif untuk 
mengevaluasi demografi, diagnosis, pilihan rekonstruksi flap, evaluasi fungsional dan anatomi jangka panjang. 
Hasil: Usia pasien berkisar antara 29 - 67 tahun, terdiagnosis kanker serviks dengan metastasis tumor ke vulva 16% 
(n=1) dan karsinoma vulva 84% (n=5). Flap yang dilakukan: Flap Paha Antero-lateral (ALT)  14,5% (n=1), Flap 
gracilis 28,5% (n= 2), Flap rotasi 28,5% (n= 2), Flap keystone 28,5% (n= 2). Dehiscence mayor dan membutuhkan 
operasi ulang untuk abses pada 16% (n=1). Pemilihan flap berdasarkan ukuran, regio, dan defek struktur anatomi. 
ALT dipilih untuk defek vulva dan perineum yang lebar dan bilateral, gracilis untuk defek vulva dan perineum 
unilateral, flap Keystone untuk defek setengah vulva dan perineum, flap rotasi untuk defek pada regio mons. 
Kesimpulan: Pemilihan flap dalam rekonstruksi genitalia eksternal harus mempertimbangkan kehilangan struktur 
anatomis dan ukuran defek untuk mencapai jaringan yang tahan lama untuk fungsional dan mobilisasi yang dapat 
diterima. Algoritma yang dibuat dapat membantu memilih flap berdasarkan area yang mengalami defek 
 
Kata Kunci: Genitalia eksterna; Rekonstruksi; Flap.  
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INTRODUCTION  

External genitalia defect may result from 
various cases such as vulvar cancer, cervical 
cancer, tumor metastases, etc. Female genitalia is 
challenging for reconstruction due to many 
complex anatomical structure like urethra, 
vagina, anus, and its a highly mobile region. The 
surgical treatments for genitalia cancer have 
undergonecontinuous changes over the past 
years. Radical surgical approaches,such as block 
resection, have been gradually replaced in favor 
of surgical approaches that require dissection of 
less tissue to reduce postoperative morbidity and 
reduce genitalia deformity.1 It is need to 
reconstruct with high successful rate and low 
morbidity procedure.  Complications such as 
dehiscence, infections and necrosis are common 
after primary closure carried out following 
radical vulvectomy, with an increase in the 
hospitalization time, costs, morbidity and delay 
of possible adjuvant therapy.1  

 Wound healing in pelvic region has 
historically been poor outcome, with dehiscence 
rates up to 66 percent and wounds persisting for 
a median 167 days in the absence of soft-tissue 

reconstruction.2 Proper wound healing occurs in 
three general phases, allowing the damage to 
heal and new tissue to replace the damaged 
tissue. The phases include inflammation, 
proliferation, and maturation. The repaired 
wound can be expected to obtain 80% of the 
original tensile strength over two years, but will 
not achieve the same level of pre-injury strength. 
Poor wound healing can occur due to the 
disruption of any of the three phases of healing. 
Common risk factors for abnormal healing 
include the presence of necrotic tissue, infection, 
ischemia, smoking, diabetes, malnutrition, 
glucocorticoid use, and radiation exposure. 3,4,5. 

Poor Perfusion/Ischemia - Healing wounds 
have an increased demand for oxygen and other 
factors to promote proper repair. Wounds with 
poor perfusion or ischemia do not receive 
sufficient blood flow to meet demand and are 
unable to heal correctly. Patient comorbidities, 
including vascular disease or venous 
insufficiency, increases patient risk for wound 
failure and dehiscence. Careful suturing can 
reduce local ischemia to the wound, preventing 
local wound failure.3,4,5 

A B 

C D 

Figure 1.  A 67-years old woman with basaloid squamous cell carcinoma vulva dextra (A); Unilateral vulvar 
(dextra) and perineum defect (B); Design and Harvesting Gracilis Myocutaneus Flap (C);  Day 5 Post Operative 

Unilateral gracillis myocutaneous flap dextra (D) 
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Infection - Infected wounds are unable to 
heal appropriately and become 'stuck' in the 
inflammation phase. Without proper resolution 
of wound inflammation, proliferation, and 
maturation of the wound are unable to occur.3,4,5 

When dehiscence is identified, it is crucial to 
determine the extent of wound failure. Wound 
dehiscence is the separation of the margins of a 
closed surgical incision that has been made in 
skin, with or without exposure or protrusion of 
underlying tissue, organs or implants. Separation 
may occur at single or multiple regions, or 
involve the full length of the incision, and may 
affect some or all tissue layers. A dehisced 
incision may, or may not, display clinical signs 
and symptoms of infection.6 

The percentage of dehiscense injuries based 
on the type of operative procedure and location 
is as follows: Laparotomy 0.4%–3.8%, 
Cardiothoracic (sternotomy) 0.65%–2.1%, 
Orthopaedic surgery 1.1%–3.6%, Caesarean 
section 1.9%–7.6%, Oncoplastic breast 
reconstruction 4.6%–13.3%, Saphenous vein 
harvesting 8.9%, Pilonidal sinus (primary 
closure) 16.9–41.8%, Abdominoplasty following 
bariatric surgery 18.7%–21.5%. 6 

The surgical site can also increase the risk of 
dehiscence which can lead to infection. 
Proportion of dehisced wounds lead to infection 
are: Abdominal dehiscence (52%–61%), 
Dehiscence following colorectal surgery (36,7%), 
Sternal incision dehiscence (49%), Episiotomy 
dehiscence (Up to 80%). 6 Based on the location 
where there is more movement activity can 
increase the risk of dehiscences which has the 
potential for infection.6 

The existing wound failure may be allowed 
to heal by secondary intention or can close 
secondarily. Deep dehiscence of the underlying 
fascia is a surgical emergency and must be closed 
in the operating room.6 

To achieve primary wound healing and 
restore urogenital and anorectal function, the 
location of  the defect and the presence of pelvic 
dead space should dictate the flap(s) selected.2 In 
this case, we report a case series of genitalia 
defect cancer over a period of 5 years. This article 
report the demographic data, diagnosis, choice of 
flap reconstruction, functional and anatomical 
long term evaluation. 

 

A B D 

E F G 

C 

Figure 2.  A 29-years-old woman with adenocarcinoma labia majora sinistra post radical vulvectomy (A);  
Bilateral of vulvar, a half of labia minora, left side of anal mucosa, and perineum (B);  Right defect was primary 
suture (C); Design and Immediate pos op keystone flap in bilateral of vulvar, a half of labia minora, left side of 

anal mucosa, and perineum (D); Wound Dehiscence after 2 weeks post operative (E); Post operative another 
keystone flap at the right side (F); One month follow up after surgery (G).  
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METHOD 
In this paper, we collect 7 case series from 

September 2017- April 2022, who referred by 
Obstetric Gynecology Department to Plastic 
Surgery Division at Muhammad Hoesin Central 
General Hospital. All patients who entered the 
study had obtained informed consent. The data 
was reviewed retrospectively.  

 
 

RESULTS 

Case 1 
 A 67-year-old woman with right vulvar 

carcinoma (Fig 1A). The patient underwent 
radical vulvectomy reconstructed with unilateral 
gracilis myocutaneus flap. The defect size 12 cm 
x 5 cm in right vulvar and perineal area (Fig 1B). 
Gracilis vessel and medial femoral circumflex 
vessels as a pedicle was identified (Fig 1C). Flap 
was harvested, rotated and inset to vulvar and 
perineal defect. In the post-operative period, 
there were slight bluish in distal part of the flap 
at perineal area (Fig 1D) but not became necrosis 
or dehiscence. The patient was discharged on 
postoperative day 10.  

 

Case 2 
A 29-years-old woman with 

adenocarcinoma of left labia majora (Fig 2A), 
performed left limph node resection and radical 
vulvectomy (Fig 2B) resulted defect size 6 cm x 10 
cm in bilateral of vulvar, a half of labia minora, 
left side of anal mucosa, and perineum (Fig 2B). 
The right-side defect was performed primary 
suture, then The Keystone Flap was performed 
for left side defect closure due its a curvilinear-
shaped, trapezoidal design flap, which 
essentially comprises two conjoined V-Y flaps in 
opposing directions.  

The design must be elliptic, with the axis 
parallel to the skin nerves, veins, arteries and 
perineum (Fig 2C). The Keystone flap half of labia 
minora, anal mucosa and perineum (Fig 2D). 

Two weeks after surgery, patient came with 
dehiscence in bilateral vulva and performed 
revision with another keystone flap from left side 
(Fig 2E and 2F). One month after surgery, there is 
no complication, with normal micturition and 
flap is in good condition (Fig 2G).  
 

A B 
C 

D 
E 

Figure 3.  A 47-years-old woman with carcinoma cervix residif (a large defect) (A, B); Post operative rotation 
flap (C).  
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Case 3 
A 47-years-old woman with Cervix 

Carcinoma recurrent metastases to Vulvar (Fig 
3A, B). Patient was performed left inguinal 
lymph node resection and radical vulvectomy 
resulting defect size 11 cm x 6 cm including left 
vulva and mons. Rotation flap was chosen for 
defect closure. Rotation of the flap across the 
midline is usually possible for a distance of 2 to 3 
cm (fig 3C). 

In the case of a large genitalia external defect 
need rotational flap (Fig. 3C). When this is done, 
an inferior base should be used for the second 
flap for the same reasons that were given above 
for this design. 

In the post-operative period, the condition 
of the patient was stable. Postoperative 
hematoma is usually successfully prevented by 
the use of continuous suction. Catheter left in 
place under the flap for 2 full weeks. 
 

Case 4  
A 42-year-old woman with vulvar 

carcinoma was performed vulvectomy with 
defect size 10 x 7 cm, rotation flap was chosen for 

defect closure. Rotation flaps are useful when the 
proposed donor site of the flap is the lateral 
aspect of the area. These flaps are advantageous 
because they have a particularly wide base and 
thus have an excellent blood supply. The 
disadvantages are, they may require relatively 
extensive cutting beyond the defect to develop 
the flap, thus increasing the risk of nerve damage 
as well as bleeding.  

There was no flap necrosis or wound 
dehiscence. The patient was discharged on 
postoperative day 7. Later, she was free from 
pain, no bleeding, had normal micturition, and 
fluid discharge had stopped completely. 

 

Case 5 
A 54-years-old woman with vulvar 

carcinoma was performed radical vulvectomy 
(fig 4A). To reconstruct this defect, unilateral 
gracillis myocutaneous flap was performed (fig 
4B and 4C), including gracilis artery and medial 
femoral circumflex vessels as a pedicle. The 
patient has defect size 18 cm x 15 cm in bilateral 
vulvar, urethra and perineal area (without anal 
mucosa).  

A B 

C D 

Figure 4.  A 54-years-old woman with ca vulva post radical vulvectomy (A); Design and bilateral vulvar, urethra and 
perineal area (without anus mucosa) (B); Harvesting Gracilis Myocutaneus Flap and interpolate to defect (C); Post 

operative Gracillis Myocutaneus Flap (D). 
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The gracilis flap can be rotated either 
anteriorly or posteriorly within a wide arc of 
rotation, allowing the flap to be inset for anterior 
vulvar or groin reconstruction, neovaginal 
formation, and repair off (fig 4C). Posterior 
vulvar and perineal defects. The arc of rotation of 
the classic flap is around the mobilized dominant 
vascular pedicle, while the short flap is rotated 
around the origin of the muscle from the pubic 
tubercle. 

In the post-operative period, the condition 
of the patient was stable. Postoperatively, a 
minor surgical-site infection was treated 
conservatively (fig 4D). There was no flap 
necrosis or wound dehiscence. The patient was 
discharged on postoperative day 14. Three 
months later, she was free from pain, had normal 

micturition, and fluid discharge had stopped 
completely. 

Pedicled ALT flap is indicated for 
reconstruction of extremely large, full-thickness 
defects. The pivot point of the pedicled ALT flap 
is approximately 2 cm below the inguinal 
ligament on the femoral artery and correlates 
with the origin of the lateral circumflex femoral 
artery, which supplies the cutaneous perforators 
to the ALT flap. (Fig 5C). 

In the post-operative period, the 
condition of the patient was stable, flap viable 
and catheter left in place under the flap for 1 
weeks (Fig 5D, 5E). There was no flap necrosis or 
wound dehiscence. Three months later, she was 
free from pain, and had normal micturition. 

A B C 

D F E 

Figure 5.  A 58-years-old woman with carcinoma vulva, with ALT flap (A); Defect after radical vulvectomy 
(B); Harvesting pedicled ALT flap (C); ALT flap in setting (D); One week after surgery (E); One month after 

surgery (F). 

A B C 

Figure 6.  A 68-years-old woman with ca vulva post radical vulvectomy (A); Defect and Design Keystone Flap 
place under the flap for 2 full weeks (B); Immediate post operative (C). 
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Case 7 
A 68-years-old woman with vulvar 

carcinoma performed radical vulvectomy (fig 
6A). To reconstruct this defect, bilateral keystone 
flap was chosen, including medial femoral 
circumflex vessels as a pedicle (fig 6B). The 
patient has irreguler shape with defect size 10 cm 
x 7 cm in bilateral vulvar, urethra and mons pubis 
(without anus mucosa). The flap inset is then 
given with sutures beginning from the defect 
end. Double flaps on both the sides of the defect 
can be utilized to cover larger defects or where 
there is less laxity of adjacent skin (Fig 6C). In the 
post-operative period, the condition of the 
patient was stable.  

Postoperatively, a minor surgical-site 
infection was treated conservatively. There was 
no flap necrosis or wound dehiscence. The 
patient was discharged on postoperative day 10. 

The results are summarized in Table 1. 
Seven women underwent consecutive pelvic 
reconstruction. The ages of the patients ranged 
from 29 - 67-year-old, diagnosed with cervical 
cancer with tumor metastases to vulva in 14% 
(n=1) and vulvar carcinoma 85% (n=6). Flaps 
performed: Antero-lateral Thigh (ALT) flap in 
14,5% (n=1), gracilis flap in 28,5% (n= 2), rotation 
flap in 28,5% (n= 2), keystone flap in 28,5% (n=2).  

A major dehiscence and need required 
reoperation for abscess in 16% (n=1). Flap 

selection based on size, region, and anatomical 
structure defect. ALT was chosen for wide and 
bilateral vulvar and perineal defect, keystone flap 
for half of vulvar and perineal defect, gracilis flap 
for unilateral vulvar and perineal defect, and 
rotation flap for defect on mons region (Table 1). 
 

DISCUSSION  
Vulval cancer accounts for 4% of 

gynecological malignancies.7 The SEER database 
said 5-year survivalranges from 86% for stage 
I/II to 57% for stage III/IVA andfinally to 17% 
with distant metastasis. Ninety percent of vulvar 
cancers are of squamous cell carcinoma (SCC), 
other rare histologies are melanoma, 
extramammary Paget’s disease, Bartholin gland 
adenocarcinoma, verrucous carcinoma, basal cell 
carcinoma, and sarcoma. The first line of 
management vulvar cancer has evolved from 
primary surgical approach to chemoradiation. 
The surgical management has become more 
conservative due to the wellrecognized 
morbidity with radical vulvectomy. 7,8 After the 
radical vulvectomy, we consider a reconstuction 
genitalia externa to maintain the anatomical and 
physiologi functional.  

Reconstruction of the perineopelvic region 
or genitals is indicated in defects with large 
surface or in functionally crucial areas. 
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Reconstructive principles and challenges are 
mainly similar regardless of the etiology and 
depend more on the specific site of the defect.7 

 Intraoperative conditions are demanding 
due to difficult anatomy and physiology, 
multiple functional of organ systems, skin 
colonised permanently with bowel flora, external 
and intra-abdominal pressure and the rich 
vascularity with increased risk to haematoma. 
The patients are often multi comorbid, presenting 
with cardiovascular diseases, diabetes, smoking, 
immunosuppression and poor nutrition. These 
and local factors like previous radiation therapy 
or infection, have impact on recovery. Normal 
wound healing in this region is slow and often 
with secondary intention. 7,8 

In several study, there is an algorithm that 
organized approach for the treatment of a variety 
of pelvic and perineal defects. In this case we 
discuss a flap choice for genital external defect. 
Pelvic defect were repaired with flap 
characteristic. A flap selection based on size, 
location, and structure anatomy of genitalia 
external defect. In this case series, we also 
developed a flap selection algorithm for external 
genital defects based on the defect location (fig 7). 

Gracillis flap appropriate reconstructive 
method for medium-sized defects (measuring 
between 20 and 60 cm3) resulting from analrectal, 
vaginal, or vulvar resections, addressed to locally 
advanced perineal malignancies. 9,11 
Myocutaneous flaps harvested from the gracilis, 
gluteus maximum or rectus abdominis muscles 
have been considered the gold standard in vulvar 

reconstruction for years. The choice between 
different flaps after vulvar resection seems to be 
strongly influenced by the location of the 
defect.9,11 

The ALT flap is a versatile flap that can be 
utilized in its pedicled form or as a free tissue 
transfer. The operator chooses to harvest it as 
either a fasciocutaneous or a myocutaneous flap. 
ALT flap was choosen for large defect with 
exposure of the perineum and loss of posterior 
vaginal wall.13 Double keystone flaps are 
designed to facilitate closure, one on either side 
of the defect.12 

 
CONCLUSION 

External genitalia defect reconstruction may 
be challenging for surgeon due to anatomical, 
functional structure, highly mobile region and 
recidive probability. Individual characteristic 
become a consideration of flap selection. A large 
and wide defect used to Anterolateral thigh flap. 
A medium sized defect used for gracillis flap. 
Double keystone flap used to bilateral defect. 
Rotation flap used to a defect with across the 
midline is usually possible for a distance of 2 to 3 
cm. In using table and cases, we are  able to 
discuss a minimal complication rate for a variety 
of defects in a complex and challenging group of 
patients. 

 
 
 

Figure 7.  An Algorithmic for Resurfacing Genitalia External Defect 
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