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Objective: We conducted a retrospective study in which we evalu-
ated the feasibility and effectiveness of total vaginectomy for iso-
lated vaginal recurrence of cervical cancer that had been treated sur-
gically. Such recurrence is uncommon, and there is no consensus re-
garding the treatment strategy. Methods: Included in our study were
6 patients who, between January 2012 and December 2019, had un-
dergone laparoscopic vaginectomy for vaginal recurrence of cervical
cancer or high-grade squamous intraepithelial lesion that had been
treated by hysterectomy. Results: The patients ranged in age from 49
to 78 years (median, 68 years). Vaginectomy time ranged from 128
to 385 minutes (median, 176.5 minutes), and estimated blood loss
ranged from 40 to 310 mL (median, 105 mL). Patients' hospital stay
ranged from 7 to 29 days (median, 14 days). Two intraoperative com-
plications occurred: a grade 1 small bowel injury in 1 patient and a
grade 1 bladder injury in another. An abdominal abscess developed
postoperatively in 1 patient. Conclusions: Local control was achieved
in 5 of the 6 patients. Our data support both the feasibility and effec-
tiveness of laparoscopic total vaginectomy for isolated vaginal recur-
rence of cervical cancer or high-grade squamous intraepithelial le-
sion after hysterectomy.
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1. Introduction
In Japan, the annual incidence of cervical cancer (includ-

ing high-grade squamous intraepithelial lesion [HSIL]) is ap-
proximately 20,000, with approximately 3000 women dying
of the disease each year [1]. We sometimes encounter vaginal
recurrence after initial surgery for cervical cancer or HSIL,
but the incidence is quite low. While there is no established
treatment strategy for isolated vaginal recurrence of either of
the two entities, non-operative therapy is often selected for
treatment of vaginal vault recurrence. Radiation therapy is
generally used, and in cases of intraepithelial recurrence, laser

ablation or topical injection of 5-fluorouracil (5-FU)may also
be used [2].

Although vaginectomy is considered an effective treat-
ment for vaginal recurrence of either cervical cancer or HSIL,
there are only a few reports of vaginal resection for recurrent
cervical cancer, and most are of vaginal resection by vagi-
nal and/or open approach [3–5]. There are few reports of
laparoscopic vaginal resection for recurrent cervical cancer
or HSIL. We conducted a retrospective single-centre study
in which we examined the feasibility and effectiveness of la-
paroscopic vaginal resection for cervical cancer or HSIL that
has recurred in the vagina.

2. Materials andmethods
2.1 Patients

Our study group comprised 6 patients who underwent
laparoscopic total vaginectomy for isolated vaginal recur-
rence of cervical cancer or HSIL at Cancer Institute Hospital
(Tokyo, Japan) between January 2012 and December 2019.
The recurrences had been detected within 4 to 71 months af-
ter hysterectomy had been performed for the cervical cancers
and HSILs. We identified the 6 patients by reviewing depart-
mental records. All 6 patients had undergone hysterectomy
for cervical cancer or HSIL, and all were of Eastern Cooper-
ative Oncology Group (ECOG) performance status 0. Four
of the patients had undergone hysterectomy at our hospital,
and 2, having undergone hysterectomy elsewhere, had been
referred to us for the vaginal recurrence. The study was ap-
proved by the Ethical Review Committee of Cancer Institute
Hospital and was conducted in accordance with the Declara-
tion of Helsinki.

2.2 Surgical procedure

The patients were fully informed of the nature of the
surgery and any possible intraoperative and postoperative
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complications. Laparoscopic total vaginectomy was begun
by putting the patient under general anaesthesia, placing the
patient in the Trendelenburg position, and inserting a Fo-
ley catheter. The surgery was performed via 4 ports, with
1 12-mm trocar placed in the umbilicus and 3 5-mm trocars
placed in the lower abdomen. The abdomen was thoroughly
explored to ensure that there were no disseminated lesions.

Once hysterectomy is performed, the boundaries of the
vagina, bladder, and rectum become unclear. In these 6 cases,
therefore, we began to develop the retroperitoneal space
from the cephalic side and then further developed the space
by using the rectum and ureter as landmarks. We developed
the pararectal space along fascia propria of the rectum and
then developed the retrorectal space until the surface of the
levator ani muscle was exposed. The rectum was retracted,
and the rectovaginal septum was dissected from both sides.
The vagina was lifted by means of a spatula that had been
inserted and then retracted ventrally to expose the wall be-
tween the vagina and the rectum (Fig. 1). Separation of the
posterior vaginal wall from the rectum was performed close
to the muscular layer of the rectum, and this dividing surface
was continued to the perineal body. To separate the blad-
der and the anterior vaginal wall, the vaginal apex was iden-
tified by using the spatula, the bladder was pulled through the
vaginal apex (Fig. 2), and each ureter was dissected from the
cephalic side to a point near the orifice. Because the peri-
ureteral area is relatively free from adhesion and fibrosis, we
try to identify the surrounding internal iliac vessels by identi-
fying the ureter from the cephalic side. On the ventral side of
the vagina, the dissection plane was aligned with the layer of
muscle surrounding the bladder. The paravaginal space was
developed, and the paracolpium was resected, preserving the
bladder branch of the inferior hypogastric plexus. The vagi-
nal canal was dissected from the bladder and rectum to the
surface of the lever of the levator muscles (Fig. 3). After the
vaginal separation was advanced to the levator muscle, the
vaginal operation was begun. A Lone Star retractor system
(Cooper Surgical, Trumbull, CT) was used to secure the op-
erative field, and adrenalin (1 : 1,000,000 dilution) was in-
jected into the surrounding vaginal submucosa, which was
then dissected from the vaginal side. The vagina was dis-
sected to the point of attachment to the levator muscle, the
wall between the rectum and vagina was confirmed bymeans
of rectal examination, and the vaginawas then removed vagi-
nally (Fig. 4). The defect in the levator muscle was closed by
suturing it from the vaginal side.

2.3 Data analysis
For the purpose of the study, we assessed patients’ clini-

cal characteristics, including age, International Federation of
Gynecology and Obstetrics cancer stage, histologic type of
the cervical cancer, type of surgery performed for the cer-
vical cancer, margin status, whether or not adjuvant ther-
apy had been performed, time between the hysterectomy
and vaginectomy, whether or not non-surgical treatment had
been performed for the vaginal recurrence, and histologic

Fig. 1. View of the vagina and rectum, as seen during laparoscopic
vaginectomy.

Fig. 2. View of the vagina and bladder, as seen during laparoscopic
vaginectomy. The vaginal apex is identified by using the spatula, and it is
retracted to the dissected border of the bladder and anterior vaginal wall so
that the bladder can be pulled through the vaginal apex.

Fig. 3. Laparoscopic view of the border of vagina and rectum. Dissec-
tion between the rectum and vaginawas carried out to the level of the levator
muscles.

type of the recurrent cancer. In addition, we assessed intraop-
erative and postoperative outcomes of the total laparoscopic
vaginectomy, including any complications.
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Fig. 4. A Lone Star retractor system (Cooper Surgical, Trumbull, CT)
was used to secure the operative field.

3. Results
Clinical characteristics of the 6 patients and details of their

cases are shownonTable 1. The 6 patients ranged in age from
49 to 78 years (median, 68 years). Cervical cancer of stage
Ia1, Ia2, or Ib1 had been diagnosed in 1 patient each, and CIS
(stage 0) had been diagnosed in the other 3 patients. The stage
Ia1 and Ib1 tumours were both squamous cell carcinomas,
and the stage Ia2 tumourwas an adenocarcinoma. Two of the
patients had undergone abdominalmodified radical hysterec-
tomy, 2 had undergone simple extrafascial hysterectomy, 1
had undergone laparoscopic total hysterectomy, and 1 had
undergone laparoscopic radical hysterectomy. All had un-
dergone concomitant bilateral salpingo-oophorectomy, and
pelvic lymph node dissection had been performed in 1 pa-
tient. There was 1 patient with a pathologically positive vagi-
nal surgical margin and this patient had undergone postop-
erative brachytherapy. One patient had undergone laser va-
porisation soon after the recurrence had been detected. No
intervention was performed prior to surgery for the recur-
rent cancer in the other 5 patients.

The surgical margin was positive in 1 case, and the patient
was treated with brachytherapy. Time between the hysterec-
tomy and vaginectomy ranged from 4 to 71 months (median,
24months). One patient had undergone laser ablation before
the surgical intervention, but the lesion did not resolve, and
thus total vaginectomy was performed.

The total vaginectomy variables are summarised in Ta-
ble 2. Operation time ranged from 128 to 385 minutes (me-
dian, 176.5 min), blood loss volume ranged from 40 to 310
mL (median, 105 mL), and the resection margins were neg-
ative in all cases. There were 4 cases in which the appro-
priate excision margin was determined in advance, the vagi-
nal mucosa was incised circumferentially with a monopolar
electrocautery device, and a vaginal cuff was created by su-
turing together the edges of tissue where the vaginal stump
was attached to the vagina [6]. A ureteral catheter was in-
serted in 2 patients. The Foley catheter was removed after

a median of 10 days (range, 1 to 11 days), and 1 patient re-
quired clean intermittent catheterization. Patients’ hospital
stay ranged from 7 to 29 days (median, 14 days). Intraoper-
ative complications occurred in only 2 patients: small bowel
injury in 1 and bladder injury in the other. The small bowel
injury occurred at the time of insertion of the first trocar and
was due towidespread adhesion between the small bowel and
the peritoneum that had resulted from insertion of an abdom-
inal mesh during hernia repair surgery. Upon injury, partial
small bowel resection and functional end-to-end anastomosis
were performed, and there were no resulting complications.
The bladder injury occurred during vaginal manipulation,
and it was repaired simply by suturing the injured area. Post-
operative complications included pelvic abscess in 1 patient,
which was treated with antibiotics and improved with com-
puted tomography-guided abscess puncture and drain place-
ment. Follow-up time after vaginectomy ranged from 3 to
48 months (median, 30.5 months). One of the 6 patients suf-
fered an intrapelvic recurrence, with time to recurrence being
24 months. In that case, the recurrent tumour was in contact
with the posterior wall of the bladder, the rectum, and the
ileum. Total pelvic exenteration was performed, as required
for complete removal of the tumour. Nineteen months later,
the patient suffered another peritoneal recurrence, and radia-
tion therapy was performed. The patient has done well since.

4. Discussion
Vaginal recurrence is the most common type of local re-

lapse in cases of cervical cancer, and there is no consensus
regarding a treatment strategy [4]. Partial excision and local
administration of 5-FU have been reported. The response
rates for laser ablation and 5-FU administration have been
reported to be 61% and 40%, respectively, and the recurrence
rate is high [7]. Radiation therapy has been reported to be ef-
fective for local control, especially for small tumours [8], but
complications after radiotherapy, such as urinary problems
and vaginitis, can occur [9]. Surgery is generally considered
appropriate in cases of relapse after non-operative therapy,
and Berek et al. reported that total pelvic exenteration can be
considered for cervical cancer that recurs after radiation ther-
apy. However, they concluded that it should be considered as
a last resort, due to the potential for serious complications
[10].

Benedetti Panici et al. [5] reported the effectiveness of
vaginal vaginectomy for recurrent cervical cancer. They per-
formed radical hysterectomy in patients with stage I–III cer-
vical cancer and then performed vaginectomy in 29 patients
with vaginal recurrence. There were no intraoperative com-
plications, but 7 patients (24%) suffered early postoperative
complications, including postoperative haemorrhage (n = 2
[7%]), vesicovaginal fistula (n = 1 [3%]), and abscess and de-
hiscence (n = 4 [7%]). Late complications occurred in 6 pa-
tients, vaginal stenosis in 3 (10%), urinary incontinence in 2
(7%), and ureteral stenosis in 1 (3%). Five-year overall sur-
vival was 70.5%, and progression-free survival was 59.4%.
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Table 1. Patients’ clinical characteristics, including histologic features and treatment of the primary cervical and recurrent
vaginal tumors.

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6

Age (years) 66 78 70 54 49 74
Stage (FIGO 2008) of the cervical cancer 1a1 1b1 NA NA 1a2 NA
Histologic type SCC SCC CIS CIS ACA CIS
Surgery for the cervical cancer mRH + BSO mRH + BSO + PLA TAH + BSO TAH + BSO TLRH + BSO TLH + BSO
Vaginal margin − + − − − −
Adjuvant therapy None None None None None None
Time between hysterectomy and vaginectomy 4 months 71 months 17 months 31 months 6 months 34 months
Treatment for recurrence before vaginectomy None Brachytherapy None None None Laser ablation
Histologic type of the recurrent cancer SCC SCC CIS CIS ACA CIN3
NA, not available; FIGO, International Federation of Gynecology and Obstetrics; SCC, squamous cell carcinoma; CIS, carcinoma in situ; ACA, adeno-
carcinoma; mRH, modified radical hysterectomy; BSO, bilateral salpingo-oophorectomy; PLA, pelvic lymphadenectomy; TAH, total abdominal hys-
terectomy; TLRH, total laparoscopic radical hysterectomy; TLH, total laparoscopic hysterectomy.

Table 2. Vaginectomy-related variables, per patient.
Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6

Operation time 178 min 385 min 182 min 128 min 175 min 169 min
Blood loss volume 100 mL 310 mL 110 mL 75 mL 40 mL 210 mL
Interoperative complication None Small bowel injury Bladder injury None None None
Postoperative complication None None None Pelvic abscess None None
Recurrence after vaginectomy Pelvic wall None None None None None
Treatment for recurrence after vaginectomy TPE None None None None None
Time from vaginectomy to recurrence 24 months NA NA NA NA NA
Final status AWD NED NED NED NED NED
TPE, total pelvic exenteration; NA, not applicable; AWD, alive with disease; NED, no evidence of disease.

There were 7 recurrences, with a median time of 13 months
between vaginectomy and recurrence. Benedetti Panici et al.
gave the following selection criteria for vaginectomy: a tu-
mour ≤ 2 cm in diameter, no prior radiation therapy, no
prior lymph node metastasis, no palpable paravaginal inva-
sion, and no evidence of metastasis on positron emission to-
mography. They concluded that vaginal resection is effective
in patients with a small tumour and who have not undergone
radiation therapy.

A study of 8 patients who underwent total vaginectomy
by laparotomy for vaginal recurrence of cervical cancer was
conducted at our institution [3]. All 8 patients had under-
gone hysterectomy and then underwent radiation therapy for
the recurrent cancer. Time for the vaginectomy ranged from
172 to 590 minutes (median, 244.5 minutes), and the esti-
mated blood loss volume ranged from 49 to 1890 mL (me-
dian, 362.5 mL). Intraoperative complications occurred in 2
patients: rectal injury in 1 and bladder injury in the other.
Postoperative complications developed in 4 patients: vaginal
vault bleeding in 1 and vesicovaginal fistula in 3. The indi-
cation for vaginectomy was limited to recurrence that was
judged on preoperative evaluation to be superficially inva-
sive. There were 5 recurrences, ranging in time from 2 to
22 months (median, 10 months) following the vaginectomy.

Choi et al. [11] reported performance of laparoscopic up-
per vaginal resection in 4 patients with vaginal intraepithelial
neoplasia or superficially invasive vaginal carcinoma, show-

ing the efficacy and safety of the approach. Operation time
ranged from145 to 205minutes (median, 162.5minutes), and
blood loss ranged from 20 to 100 mL (mean, 55 mL). Postop-
erative complications were vaginal bleeding in 1 patient who
was taking oral warfarin and vesicovaginal fistula 2 patients.
There was no postoperative recurrence.

Zhao et al. [12] reported a study of 52 patients who under-
went vaginectomy for a high-grade squamous intraepithe-
lial lesion that occurred following total hysterectomy. The
vaginectomy was partial in 37 of the patients and total in 15
patients. The resection was performed laparoscopically in
20 patients. For the patients who underwent total vaginec-
tomy, median operation time was 114 min (range, 56–580
minutes), and median blood loss volume was 100 mL (range,
50–1500 mL). Total vaginectomy did not result in any com-
plications. Among the 52 study patients, the recurrence rate
was 15.4%, and among the 15 patients who underwent to-
tal vaginectomy, the recurrence rate was 20%. The authors
suggested that vaginectomy is more efficacious than nonop-
erative therapy, i.e., than laser ablation or 5-FU therapy.

Our study was of 6 total vaginectomies performed laparo-
scopically, with 1 performed in a patient and the other 5
having been performed for a first recurrence and in the ab-
sence of radiotherapy. Intraoperative complications included
a bladder injury and an intestinal injury, but urinary tract and
rectal function remained undisturbed. There was 1 recur-
rence. Operation time was longer and blood loss was greater
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for the patient who had undergone radiotherapy than for the
other 5 patients. The only postoperative complication en-
countered among our patientswas that of a pelvic infection in
1 case; there was no vesicovaginal fistula. Radiotherapy can
lead to severe tissue fibrosis and adhesions and/or anatomical
deviation, suggesting that radiotherapy affects the quality of
the surgery [13]. Recurrence of cervical lesions in the vagina
is often multicentric [4], and thus we believe that total vagi-
nal excision is prudent. Of the various possible approaches to
vaginal excision, we prefer the intraperitoneal approach be-
cause it allows us to easily avoid the bladdermucosa and rectal
mucosa.

The magnifying effect of laparoscopy and the deep visual-
isation achieved may facilitate vaginectomy involving struc-
tures close to the pelvic floor. We use a concomitant vaginal
approach, which we believe makes the surgery safer because
it allows direct palpation of the rectovaginal septum.

We have narrowed our indications for laparoscopic total
vaginectomy to superficial vaginal recurrence because a cir-
cumferential resectionmargin is needed. At present, we con-
sider vaginectomy to be contraindicated for cases in which a
tumour has formed. According to the Japan Society of Gyne-
cologic Oncology Guidelines 2017 for the treatment of uter-
ine cervical cancer [14], surgical treatment of recurrent can-
cer is recommended only for local recurrence, i.e., central re-
currence or recurrence inside the irradiation field; there is
no mention of vaginectomy [14]. The indications for laparo-
scopic total vaginectomy will become clear as we gain expe-
rience and as prospectively collected data from our centre are
compared with such data from other cancer centres in Japan.

5. Conclusions
We acknowledge that our study was limited by the small

number of patients, and thuswe cannot draw definite conclu-
sions. Our findings suggest, however that laparoscopic total
vaginectomy is particularly useful for vaginal recurrence of
cervical cancer or HSIL, so long as no tumour has formed and
radiotherapy has not been performed. Such surgery appears
to be both clinically efficacious and safe.

Author contributions
All authors contributed to the study conception and de-

sign. All authors participated in the data collection. KO and
YA analysed the data. KO and YA drafted the manuscript,
and all authors contributed to and approved the final version.

Ethics approval and consent to participate
This study was approved by the institutional review board

of Cancer Institute Hospital of JFCR. Ethics approval was
waived, and written informed consent for patient participa-
tion and for publication of patient data was waived because
of the retrospective nature of the study.

Acknowledgment
We sincerely thank Tajima associate for English language

editing.

Funding
This research received no external funding.

Conflict of interest
The authors declare no conflict of interest.

References
[1] Hori M, Matsuda T, Shibata A, Katanoda K, Sobue T, Nishi-

moto H. Cancer incidence and incidence rates in Japan in 2009:
a study of 32 population-based cancer registries for the Monitor-
ing of Cancer Incidence in Japan (MCIJ) project. Japanese Journal
of Clinical Oncology. 2015; 45: 884–891.

[2] Hoffman MS, DeCesare SL, Roberts WS, Fiorica JV, Finan MA,
Cavanagh D. Upper vaginectomy for in situ and occult, superfi-
cially invasive carcinoma of the vagina. American Journal of Ob-
stetrics and Gynecology. 1992; 166: 30–33.

[3] Abe A, Matoda M, Okamoto S, Kondo E, Kato K, Omatsu K, et
al. Resection of the vaginal vault for vaginal recurrence of cervical
cancer after hysterectomy and brachytherapy. World Journal of
Surgical Oncology. 2015; 13: 137.

[4] Ang C, Bryant A, Barton DP, Pomel C, Naik R. Exentera-
tive surgery for recurrent gynaecological malignancies. Cochrane
Database of Systematic Reviews. 2014; 2014: CD010449.

[5] Benedetti Panici P, Manci N, Bellati F, Di Donato V, Marchetti C,
De Falco C, et al. Vaginectomy: aminimally invasive treatment for
cervical cancer vaginal recurrence. International Journal of Gyne-
cologic Cancer. 2009; 19: 1625–1631.

[6] Kanao H, Matsuo K, Aoki Y, Tanigawa T, Nomura H, Okamoto
S, et al. Feasibility and outcome of total laparoscopic radical hys-
terectomywith no-look no-touch technique for FIGO IB1 cervical
cancer. Journal of gynecologic Oncology. 2019; 30: e71.

[7] Dodge JA, EltabbakhGH,Mount SL,Walker RP,MorganA. Clin-
ical features and risk of recurrence among patients with vaginal
intraepithelial neoplasia. Gynecologic Oncology. 2001; 83: 363–
369.

[8] Thomas GM, Dembo AJ, Myhr T, Black B, Pringle JF, Rawlings
G. Long-term results of concurrent radiation and chemotherapy
for carcinoma of the cervix recurrent after surgery. International
Journal of Gynecological Cancer. 1993; 3: 193–198.

[9] Höckel M. Long-term experience with (laterally) extended en-
dopelvic resection (LEER) in relapsed pelvic malignancies. Cur-
rent Oncology Reports. 2015; 17: 435.

[10] Berek JS, Howe C, Lagasse LD, Hacker NF. Pelvic exenteration for
recurrent gynecologic malignancy: survival and morbidity anal-
ysis of the 45-year experience at UCLA. Gynecologic Oncology.
2005; 99: 153–159.

[11] Choi Y, Hur S, Park J, Lee K. Laparoscopic upper vaginectomy for
post-hysterectomy high risk vaginal intraepithelial neoplasia and
superficially invasive vaginal carcinoma. World Journal of Surgi-
cal Oncology. 2013; 11: 126.

[12] Zhao M, Zhang J, Wei G, Hu C, Zhu Z. Feasibility and efficacy of
vaginectomy for patients with vaginal vault high-grade squamous
intraepithelial lesion after hysterectomy: a retrospective analy-
sis of 52 cases. International Journal of Clinical and Experimental
Medicine. 2017; 10: 12223–12228.

[13] Vizzielli G, Chiantera V, Tinelli G, Fagotti A, Gallotta V, Di Gior-
gio A, et al. Out-of-the-box pelvic surgery including iliopsoas re-
section for recurrent gynecological malignancies: does that make
sense? A single-institution case-series. European Journal of Sur-
gical Oncology. 2017; 43: 710–716.

[14] Ebina Y, Mikami M, Nagase S, Tabata T, Kaneuchi M, Tashiro H,
et al. Japan Society of Gynecologic Oncology guidelines 2017 for
the treatment of uterine cervical cancer. International Journal of
Clinical Oncology. 2019; 24: 1–19.

498 Volume 42, Number 3, 2021


	1. Introduction
	2. Materials and methods
	2.1 Patients
	2.2 Surgical procedure
	2.3 Data analysis

	3. Results
	4. Discussion
	5. Conclusions
	Author contributions
	Ethics approval and consent to participate
	Acknowledgment
	Funding
	Conflict of interest
	References



