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Abstract: Objective: Vaginal vault high-grade squamous intraepithelial lesion (HSIL) after hysterectomy is some-
times seen and the treatment is tricking. We retrospectively analyzed the feasibility and efficacy of vaginectomy in
these cases. Methods: Fifty-two cases diagnosed with vaginal HSIL after hysterectomy underwent partial or total
hysterectomy in our hospital with complete follow-up were included. The patients’ demographics, perioperative
profiles, pathological findings, human papilloma virus (HPV) infection and postsurgical changes as well as long-term
outcomes were collected and analyzed. Results: Both partial and total vaginectomy could be performed in these
patients with acceptable blood loss (range: 5-1500 mL), operation time (range: 23-580 minutes) and low incidence
of postoperative complications (5.77%). Postoperative pathological examinations found 15 cases were with invasive
carcinoma. After surgery, there was a decrease in the positive rate of HPV infection. The recurrence rate (15.38%)
was low during the follow-up. There was no significant difference between patients with partial vaginectomy and
those with total vaginectomy in operation time (P=0.149), recurrence (P=0.870) or the median time to HPV negativ-
ity (P=0.660). Total vaginectomy was associated with more estimated blood loss compared with partial vaginectomy
(P=0.016). Conclusion: Vaginectomy for vaginal HSIL after hysterectomy was necessary and feasible. Both partial
and total vaginectomies were related with low incidence of recurrence and reduced HPV positivity.
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Introduction and VaIN 3 involving more than two-thirds of
the epithelium or carcinoma in situ. This classi-
fication system is replaced by a two-tier system
of low- and high-grade squamous intraepithelial

lesions (LSIL or HSIL, respectively) since 2012

Vaginal intraepithelial neoplasia (ValN) once
thought rare, is increasingly reported with the
application of cytology screening and colpos-

copy for patients with abnormal cervical cytol-
ogy [1]. In patients with hysterectomy due to
cervical neoplasia and other uterus appendag-
es diseases, the risk of ValN increased and
more cases have been reported [2]. Li et al.
found that 15% of 147 patients treated for inva-
sive cervical carcinoma were diagnosed with
VAIN during the 1 to 139 months’ follow-up [3].
Jentschke et al. further reported that about two
thirds of the VAIN cases occurred after hyster-
ectomy [4]. These results suggested more
emphasis should be laid on the screening and
treating of VAIN after hysterectomy.

Traditionally, VaIN is classified to 3 degrees
with ValN 1 and 2 involve the lower one-third
and two-thirds of the epithelium respectively,

[5]. LSIL includes lesions as condyloma and
ValN | which probably regress without any treat-
ment in about 90% of cases [6]. HSIL replaces
the ValN lI/Ill category and have a tendency to
progression to invasive vaginal cancer [4]. Once
HSIL is confirmed, individualized treatment
should be considered [7].

No standard treatment for HSIL after hysterec-
tomy hasbeen set up. The reported strategies
include medication (imiquimod, 5-Fluorouracil
and et al.), focal ablation or excision, cavitation-
al ultrasonic surgical aspiration, partial upper
vaginectomy or total vaginectomy and radio-
therapy [8]. Of them, brachytherapy is highly
effective, but cannot provide a specimen for
detailed pathological diagnosis. Vaginectomy is
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Table 1. Patient characteristics across partial or total vaginectomy

Partial upper Total
vaginectomy vaginectomy
(n=37) (n=15)

P
value

Age (mean + sd, (range), year)

Time from hysterectomy to HSIL diagnosis (mean + sd, (range) months)

52.74+1.46 (37-71) 57.50+2.78 (40-69) 0.130
44.47+6.33 (3-122) 37.20+9.52 (5-74) 0.573

Indication of previous hysterectomy (benign uterine diseases/endometrial neoplasms/cer- 4/1/26/6 0/0/14/1 0.447

vical intraepithelial neoplasia/cervical carcinoma)

Table 2. Perioperative profiles and postoperative complications in patients undergoing partial or total

vaginectomy

Partial upper Total
vaginectomy vaginectomy
(n=37) (n=15)

Surgical approach (trans-vaginally/laparoscopically) 24/13 8/7
Double-J stents insertion 9 (24.3%) 9 (60.0%)
Vaginal reconstruction 0 1(6.67%)
Operation time (median, (range), min) 95 (23-275) 114 (56-580)
Estimated blood loss (median, (range), min)* 50 (5-450) 100 (50-1500)
Postoperative complications (urinary or bladder injury/intestinal injury/infection) 2/0/1 0/0/0

Note: "P<0.05; partial upper vaginectomy vs total vaginectomy.

radical, permits pathological confirmation and
is more advisable if multifocal lesions, a fea-
ture of VAIN, existed [9, 10]. Case reports dis-
claimed that laparoscopic upper vaginectomy
for post-hysterectomy HSIL was plausible and
safe [7]. We have performed 15 total vaginec-
tomies and 37 partial upper vaginectomies
since Jan. 2013 and the efficacy was
summarized.

Methods
Case selection

This retrospective study was conducted after
getting approval from the ethical committee of
Obstetrics and Gynaecology Hospital of Fudan
University and informed consent from patients.
From Jan. 1st, 2013 to Jan. 30th, 2017, cases
with partial or total vaginectomy due to HSIL
after hysterectomy were identified. HSIL was
diagnosed through punch biopsy. The cases
were included for retrospective analysis if regu-
lar follow-up were conducted after surgery at a
2-week interval for at least three months and
HPV infection types were examined. Cytology
and HPV DNA tests using HC2 HR HPV kits and
Cobas 4800 HPV kits [11, 12] should be per-
formed before surgery and every 3 months
postoperatively. The surgical methods, partial
or total vaginectomy, were chosen based on
the sites of HSIL. After surgery, the samples
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should undergo pathological examination. Pa-
tients with inadequate information or no HPV
infection screening were ruled out.

Data collection

After reading the medical files and follow-up
records, the following patients information
were collected: age, the time and reason of pre-
vious hysterectomy, HPV infection types at the
time of vaginectomy, pathological findings, peri-
operative parameters including the duration
of surgery, estimated blood loss and surgical
procedures, postoperative complications, the
length of follow-up, HPV infection status and
recurrence after surgery.

Outcome measures

The main goal of this study was to explore the
efficacy and feasibility of vaginectomy for pa-
tients with HSIL after hysterectomy. The main
outcome measures included perioperative pa-
rameters, incidences of postoperative compli-
cations and recurrence after surgery. The sec-
ondary outcome measures included HPV in-
fection changes after surgery and the median
time to HPV reversion.

Statistical analysis

Statistical analysis was performed using the
SPSS 20.0 software package. Continuous data
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were expressed as mean = standard deviation
(mean * sd) and one-way ANOVA was used to
detect the differences between partial vaginec-
tomy and total vaginectomy if homogeneity of
variance and normal distribution assumed.
Otherwise, the data were shown as median
(range) and non-parametric Kruskal-Wallis test
(homogeneity of variance or normal distribution
not assumed) was used to detect surgical
method related differences. Dichotomous data
were expressed as incidence or percent and
Chi-squared test was used to test the differ-
ences between partial vaginectomy and total
vaginectomy. The median time to HPV conver-
sion was calculated using the survival analysis
method. A P value smaller than 0.05 was con-
sidered statistically significant.

Results
Patient characteristics

There were 37 patients undergoing partial vagi-
nectomy and 15 cases receiving total vaginec-
tomy due to HSIL after hysterectomy. The ages
ranged from 37 to 71 years old with an average
of 54.3 years old. The reasons for previous hys-
terectomy included benign uterine diseases
(n=4), endometrial neoplasms (n=1), cervical
intraepithelial neoplasia (n=40) and cervical
carcinoma (n=7). The time from hysterectomy
to HSIL ranged from 3 to 122 months. The
patients’ characteristics across different vagi-
nectomy methods were shown in Table 1. There
was no significant difference in the age, time
from hysterectomy to HSIL diagnosis or indica-
tion of previous hysterectomy between partial
or total vaginectomy groups (all P>0.05).

Perioperative profiles, postoperative complica-
tions and recurrence

As shown in Table 2, all of the surgeries were
successfully finished. The surgeries were per-
formed either trans-vaginally (n=32) or laparo-
scopically (n=20). Double-J stents were insert-
ed into both sides of ureter to prevent ureter
injury in 18 cases. One patient received vaginal
reconstruction after total vaginectomy. There
was no difference in operation time (P=0.149)
between partial and total vaginectomy and esti-
mated blood loss [13] was greater in patients
undergoing total vaginectomy compared with
those receiving partial vaginectomy (P=0.016).
The estimated blood loss ranged from 5 to
1500 mL. Only one case who underwent
enlarged radical resection due to intraopera-
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tive pathological confirmation of invasive can-
cer accepted blood transfusion and her esti-
mated blood loss was 1500 mL.

The duration of postoperative follow-up ranged
from 4 to 45 months with a median of 21
months in patients with partial vaginectomy
and 17 months in patients with total vaginec-
tomy (P=0.079). During the phase of follow-up,
urinary or bladder injuries were found in 2
(5.4%) cases with partial vaginectomy. No
intestinal damage was identified. One patient
undergoing partial vaginectomy was fund to
have pelvic floor abscesses 1 year after the
operation, and she was cured by incision and
antibiotic therapy. Recurrent rates were 13.51%
(5/37) for partial vaginectomy and 20% (3/15)
for total vaginectomy (P=0.870).

Pathological findings

Before surgery, all the 52 patients were diag-
nosed with HSIL. During the operation, fast fro-
zen pathology was performed in 41 cases and
3 were found to be with invasive carcinoma.
Postoperative pathological examination was
performed for all patients and 15 cases were
diagnosed with invasive carcinoma. The resec-
tion margins were all negative for malignancy
including 27 cases with disease-free margin, 3
cases with LSIL, 22 cases with HSIL. The path-
ological finds were summarised in Figure 1.

HPV tests and postoperative HPV infection
reversion

Pre-operative HPV infection screening found
that 44/52 cases were found to be affected
HPV. Further examination using Cobas 4800
HPV kits found that HPV 16 infection occurred
in 56.8% of the cases and HPV 18 was identi-
fied in 3 cases. The HPV infection results across
different surgical methods were shown in
Figure 2. The HPV types distribution was similar
in patients undergoing partial and total vagi-
nectomy (P=0.630).

After surgery, the median time for patients with
partial or total vaginectomy to achieve HPV
negativity were 12 and 9 months respectively
with no significant difference (P=0.660, Figure
3).

Discussion

In this retrospective study, we found that vagi-
nal HSIL after hysterectomy was related with
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Figure 1. Intraoperative and postoperative pathological findings of the 52 cases undergoing vaginectomy due to
high-grade squamous intraepithelial lesions (HSIL). A. Froze section examination results before vaginectomy. B.
Postoperative paraffin section examination results. C. Postoperative resection margin examination results.
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Figure 2. Detailed results of the Cobas 4800 HPV test in cases with HC2
HR HPV test positivity. A. Cases with partial vaginectomy. B. Cases with total
vaginectomy.
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Figure 3. HPV infection conversion after partial and total vaginectomy. There

was no significant difference in the median time achieve 50% HPV infection
negativity.

invasive carcinoma; partial and total vaginec-
tomy for patients with vaginal HSIL after hyster-
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ectomy was safe and feasible;
vaginectomy could reduce the
rate of HPV infection and was
related with low incidence of
recurrence and there was no
difference in clinical efficacy
between partial and total
vaginectomy.

The necessity of partial or
total vaginectomy for vaginal
HSIL after hysterectomy

Studies have found that pa-
tients with a history of CIN or
cervical cancer were more
likely to develop HSIL in the
vaginal vault than normal con-
trol [1]. Moreover, it was
reported that more than two
thirds of vaginal HSIL cases
had a history of hysterectomy
[14-16]. In our study we fur-
ther found that more than
90% of the HSIL cases were
accompanied with hysterecto-
my due to CIN or cervical
tumour (Table 1). These re-
sults suggested a much high-
er incidence of vaginal HSIL
after hysterectomy, especially
hysterectomy due to CIN or
cervical cancer.

The phenomenon might be a
consequence of the high-risk
HPV infection and surgery re-

lated with lesions. We found that more than
80% of the enrolled cases were diagnosed to
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have HPV infection. This finding was similar to
results from Chen et al. [17]. Furthermore, as
HPV infection was closely related with cervical
neoplasm, the concurrent vaginal HSIL and
HPV infection were very dangerous and should
be treated timely [4]. Our postoperative pathol-
ogy found about one third of the cases proba-
bly had invasive carcinoma (Figure 1). These
results were similar reports from Hoffman et al.
who discovered that 28% of occult invasive
cancer among 32 patients who underwent
upper vaginectomy for VAIN 3 [18]. Taken
together, these findings highlighted the neces-
sity of vaginectomy for vaginal HSIL after
hysterectomy.

Safety and feasibility of vaginectomy for vagi-
nal HSIL after hysterectomy

Surgical resection is a radical treatment meth-
od. However, as the vagina is located close to
the bladder and rectum, surgery is considered
very difficult and related with high-risk of post-
operative complications [10]. In 2013, a Korean
scholar firstly reported that laparoscopic upper
vaginectomy for post-hysterectomy HSIL and
superficially invasive vaginal carcinoma was
feasible [7]. Then a case report stated that
total vaginectomy to refractory VAIN Il or sus-
pected cancer was feasible [10]. Similar to
these results, our retrospective study found
that both partial and total vaginectomy was
feasible for vaginal HSIL after hysterectomy.
The surgical duration and bloods loss was tol-
erable. Although total vaginectomy was accom-
panied with greater blood loss, it also fell in our
expectations and preparations. Furthermore,
we found a low incidence of postoperative com-
plications which further confirmed the safety of
vaginectomy.

Efficacy ofvaginectomyfor vaginal HSIL after
hysterectomy

We found that vaginectomy for vaginal HSIL
after hysterectomy was accompanied with a
recurrence rate of 15.4% which suggested that
vaginectomy was highly effective. Several treat-
ment options were available for vagina HSIL.
Dodge et al. used laser vaporization and report-
ed a cure rate of only 61%. They further found
that 5-FU topical injection was only with a cure
rate of just 40% [19]. In contrast, in a retro-
spective study of 52 patients treated by laser
ablation and vaginectomy, Diakomanolis et al.
found that vaginectomy was related with a cure
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rate of 80% while laser ablation yielded a cure
rate of 68% [20]. Hoffman et al. further found
that upper vaginectomy for VAIN was related
with a cure rate of 82% [18]. In addition,
Indermaur et al. reported a cure rate of 88% in
105 patients undergoing upper vaginectomy
due to VAIN [16]. Taken together, surgical vagi-
nectomy for vaginal HSIL after hysterectomy
was effective. Besides the cure rate and recur-
rence, we further found that after surgery, the
HPV infection rate gradually decreased (Figure
3), suggesting an efficacy of vaginectomy in
controlling HPV spreading.

Limitations and caveats

There were two limitations should be consid-
ered when interpreting our results. First, al-
though we only included patients with steady
follow-up, the length of follow-up differed great-
ly which imposed a great obstacle on estimat-
ing clinical efficacy and HPV infection changes.
Secondly, we could not get the full reasons for
choosing partial or total vaginectomy. A better
treatment method should consider all the fol-
lowing questions including the number of
lesions, treatment history, and the doctor’s and
patient’s preferences. We cannot make sure
that the current surgical method was reason-
able enough. Future prospective studies with
regular follow-up would be helpful to further
determine the efficacy and safety of surgical
resection for vaginal HSIL after hysterectomy.

In conclusion, our retrospective analysis sup-
ported that both partial and total vaginectomy
for vaginal HSIL after hysterectomy was safe,
feasible and efficacious.
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