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ABSTRACT

Background. Adenocarcinoma (AC) of the cervix com-
prises 15-20 % of all cervical carcinomas, and data
regarding the prognostic value of histologic type after
pelvic exenteration (PE) are lacking. Our aim was to ana-
lyze the prognostic value of histologic type in overall
survival (OS) and disease-specific survival (DSS) after PE
and correlate it to clinical and pathologic variables.
Methods. We reviewed a series of 77 individuals who
underwent PE for cervical or vaginal cancer from January
1980 to December 2010.

Results. Mean age was 54.5 years. Fifty-three patients
(68.9 %) had cervical and 24 (31.1 %) vaginal cancer.
Fifty-six (72.7 %) were squamous cell carcinoma (SCC)
and 21 (27.3 %) ACs. We performed 42 (54.5 %) total, 18
anterior, 8 posterior, and 9 lateral extended PE. Median
tumor size was 5 cm. Surgical margins were negative in
91.7 % of cases. Median operative time, length of hospital
stay, and blood transfusion volume were, respectively, 420
(range 180-720) mins, 13.5 (range 4-79) days, and 900
(range 300-3900) ml. Median follow-up was 13.7 (range
1.09-114.3) months. SCC statistically correlated with
presence of perineural invasion (p = 0.004). Five-year OS
and DSS were, respectively, 24.4 and 37.1 %. SCC
(p = 0.003) and grade 3 (p = 0.001) negatively affected
OS in univariate analysis. SCC (p = 0.006), grade 3
(p = 0.003), perineural invasion (p = 0.03), lymph node
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metastasis (p = 0.02), and positive margins (p = 0.04)
negatively affected DSS in univariate analysis. SCC and
grade 3 retained the higher risk of death (OS and DSS) in
multivariate analysis.

Conclusions. AC histology in cervical and vaginal cancer
is associated with better outcome after PE compared to
SCC.

Cervical cancer is the third most common cancer among
women worldwide, causing approximately 500,000 new
cases per year and more than 250,000 deaths.! In contrast,
the incidence and mortality of cervical cancer has pro-
gressively decreased over the last 4 decades in developed
countries.>> However, an increase in both absolute and
relative rates of cervical adenocarcinoma (AC) compared
to squamous cell carcinoma (SCC) was found over the
same period.” '” The current data also suggest that AC and
SCC have a distinct behavior in terms of response to
treatment, lymph node involvement, and pattern of recur-
rence. Furthermore, because AC represents only about
10 % of the cases in most of studies of cervical cancer
treatment, both histologic types are usually analyzed
together.'™"” Consequently, the current knowledge on the
optimal management of AC is still limited.'”

Patients with locally advanced disease (stage IB2-IVA)
currently receive definitive cisplatin-based chemoradio-
therapy and can achieve a 5-year overall survival (OS) rate
of 66 %.”° However, 44 % of such patients experience a
recurrence, and 35 % of recurrent tumors after radiother-
apy occur exclusively in the pelvis.””

Pelvic exenteration (PE) refers to radical en bloc resection
of multiple pelvic organs, followed by surgical reconstruc-
tion to reestablish visceral and parietal function.”’ This
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procedure was first reported by Alexander Brunschwig in
1948, and the most common indication for PE is still
persistent or recurrent cervical cancer after radiotherapy.”>
However, only few patients are suitable candidates for
PE.

The development of new technologies and appropriate
patient selection has affected 5-year survival rates after PE
that range from 20 to 73 %.*"* Furthermore, it remains a
major surgery, with high morbidity and perioperative
mortality rates that range, respectively, from 32 to 84 %,
and 0—14 9 24283440

The aim of our study was to retrospectively analyze the
prognostic role of histologic type in OS and disease-
specific survival (DSS) after PE for cervical and vaginal
cancer, and to correlate this to clinical and other pathologic
variables.

PATIENTS AND METHODS

This retrospective analysis included 77 individuals with
cervical and vaginal cancers who underwent PE at AC
Camargo Cancer Hospital from August 1982 to September
2010. Our institutional review board approved the study.
Sixty-eight patients (88.3 %) had PE from January 2000 to
September 2010. All patients were treated with curative
intent. Patients with extrapelvic metastatic disease, retro-
peritoneal lymph node metastasis, or invasion of the pelvic
side wall that was unsuitable for resection with free mar-
gins were excluded. All histologic slides were reviewed.
Perineural invasion was defined as the microscopic exten-
sion of malignant cells around the nerves.

PE was classified as anterior (APE), posterior (PPE),
total (TPE), and total with laterally extended endopelvic
resection (LEER). APE refers to the removal of the
reproductive tract and bladder; PPE is the removal of the
reproductive tract and rectum; and TPE is the removal of
reproductive tract, bladder, and rectum. LEER refers to
TPE that includes resection of the obturator internus
muscle, iliococcygeus muscle, or pubococcygeus muscle.

Postoperative morbidity was considered to be early if it
occurred earlier than 30 days after the operation or before
hospital discharge. Follow-up time was the interval
between the date of surgery and the last date for which
information was available. Morbidity was analyzed per the
National Cancer Institute (NCI) common toxicity criteria.

The database was generated in SPSS, version 16.0
(IBM, Armonk, NY, USA). The association between
parametric variables was assessed by Chi square or Fisher’s
exact test. Survival curves were constructed by Kaplan—
Meier life-table analysis. The multivariate analysis was
made by Cox regression. For all tests, an alpha error of up
to 5 % (p < 0.05) was considered significant.

RESULTS
Clinical and Pathologic Data

The patients’ clinical and pathologic data are summa-
rized in Table 1. Median age was 54.5 (range 28-87) years.
Of the 77 patients who underwent PE, 69 experienced
persistent or recurrent disease, with a median and mean
interval from the first treatment and PE of 20.2 and
56.8 months, respectively (range 1-365 months). Eight
patients (10.4 %) underwent PE as the primary treatment,
all of whom had stage IVA disease that presented with
urinary or intestinal fistula. Four had vaginal SCC, and 4
had cervical cancers (1 AC and 3 SCC).

Fifty-six (72.7 %) were SCC and 21 (27.3 %) AC. The
primary tumor sites were uterine cervix in 53 patients
(68.9 %) and vagina in 24 (31.1 %). Of the 24 patients with
vaginal cancer, 8 (33.3 %) had no previous cervical dis-
ease, and 16 had undergone previous treatment for cervical
cancer. The latter was considered as second primary dis-
ease because the cervical treatment interval was more than
5 years, with a median interval of 202.4 (range 91.4-365)
months.

Twenty-four patients (31.1 %) were classified as
American Association of Anesthesiologists (ASA) grade

TABLE 1 Clinical and pathologic characteristics of 77 patients with
cervical and vaginal cancer submitted to PE

Characteristic Value
Age, years, median (range) 54.5 (28-87)
Primary site

Cervix 53 (68.9)

Vagina 24 (31.1)
Histologic type

Squamous cell carcinoma 56 (72.7)

Adenocarcinoma 21 (27.3)
Type of PE

Total 42 (54.5)

Anterior 18 (23.4)

Posterior 8 (10.4)

Lateral extended resection 9 (11.7)
Perineural invasion

No 22 (40.7)

Yes 32 (59.3)
Lymph node metastasis

No 28 (63.1)

Yes 17 (36.9)
Surgical margins

RO 66 (91.7)

R1 6 (8.3)

PE pelvic exenteration
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III. TPE was performed in 42 (54.5 %), APE in 18
(23.4 %), PPE in 8 (10.4 %), and LEER in 9 (11.7 %).

Of the 51 patients who underwent TPE or LEER, 8
(15.7 %) had anal sphincter—sparing surgery and colorectal
anastomosis, but no patient was suitable for urinary
sphincter—sparing surgery. Of those, 36 (70.6 %) had
concomitant diversion with double-barreled wet colos-
tomy, as reported by Guimaraes et al.*!

The median operation time was 420 (range 180-720)
minutes, and 70 patients (91 %) received a blood transfu-
sion (median 900 ml, range 300-3900 ml). The median
length of hospital stay was 13.5 (range 4-79) days.

Forty-three patients (55.8 %) and 37 patients (48 %) had
early and late complications, respectively. On the basis of
NCI common toxicity criteria, 15 (19.5 %) had grade III or
IV early complications. Ten patients (13 %) had late
complications that required surgical intervention.

There were no intraoperative deaths. Five patients
(6.5 %) died postoperatively before 30 days after surgery.
Age and ASA were variables that correlated with the risk
of postoperative death. ASA III patients had a 25 % mor-
tality rate versus 5.6 % for ASA I and II (p = 0.021), and
patients aged over 70 years had a 38.5 % mortality rate
compared with 6.2 % for younger patients (p = 0.005).
Further, 69.2 % of patients aged over 70 years were also
ASA 1II.

Twenty-six patients (33.7 %) had grade 3 tumors.
Median tumor size was 5 (range 1-15) cm. Forty-six
patients had pelvic lymph nodes that were resected; a
median of 8.5 lymph nodes were evaluated (range 1-77
nodes). Seventeen patients (36.9 %) had lymph node
involvement. Fifty-four patients were evaluated for peri-
neural invasion, and 32 patients (59.3 %) had perineural
invasion. Twenty (39.2 %) of 51 patients had lymphovas-
cular space invasion (LVSI). Seventy-two patients had
surgical margins described. It was considered microscopi-
cally free of disease (RO) in 66 patients (91.7 %) and
positive or involved (R1) in 6 cases (8.3 %). There was no
statistically significant difference in surgical margin
involvement (p = 1.0) and presence of lymph node
metastasis (p = 0.17) between the patients submitted to
primary PE compared to PE after recurrence.

The median follow-up time was 13.8 (range 1.09-114.3)
months. Thirty-six patients (46.7 %) experienced a recur-
rence (8 AC and 28 SCC). At the end of the follow-up, 21
patients (27.3 %) were alive with no evidence of disease,
31 (40.2 %) had died of cancer, 15 (19.5 %) died of other
causes, 5 (6.5 %) died postoperatively, and 5 (6.5 %) were
alive with evidence of disease. Seventeen patients (50 %)
had local, 12 (35.3 %) distant, and 5 (14.7 %) both local
and distant recurrences, and in 1 patient, the site was
not reported. The median follow-up time after recurrence
was 6.2 (range 1.05-72.8) months. The median OS after

recurrence was 19.9 months. The interval of time between
PE and recurrence of more than 12 months correlated with
better survival (26.2 vs. 11.2 months), but this finding was
not statistically significant (p = 0.07).

Eighteen patients (50 %) had palliative treatment after
recurrence (surgery, chemotherapy, or radiotherapy). The
patients who received palliative treatment after recurrence
had statistically better OS than patients without treatment
(24.2 vs. 9.5 months). Five (62.5 %) of 8 AC patients had
palliative treatment (1 surgery RO; 1 surgery RO + che-
motherapy; 3 chemotherapy), compared with 13 (46.4 %)
of 28 SCC patients (5 surgery RO; 2 radiotherapy; 4 che-
motherapy; 1 surgery RO+ chemotherapy; 1 surgery R1).
However, there was no statistically significant difference
between histology and type of treatment after recurrence
(» = 0.69).

Histologic type statistically correlated with primary
tumor site, perineural, and LVSI. AC was primary found in
cervix in 90.5 % of cases, and SCC in 60.7 % (p = 0.013).
SCC had a positive correlation to perineural and LVSL
Perineural invasion was found in 69.8 % of SCC and in
18.2 % of AC (p = 0.004). LVSI were found in 48.7 % of
SCC and 8.3 % of AC (p = 0.017). Histologic type did not
correlate with the first site of recurrence (local vs. distant),
size (<5 or >5 cm), age (<70 or >70 years), ASA, histo-
logic grade, presence of lymph node metastasis, and
surgical margins status. The patient correlations between
histologic type and other clinicopathologic variables data
are summarized in Table 2.

Recurrence and Survival

The 2- and 5-year progression-free survival rates were
41.2 and 38.5 %, respectively. The 2- and 5-year OS rates
were 45.8 and 24.4 %, respectively. The 2- and 5-year DSS
rates were 56.1 and 37.1 %, respectively. Positive surgical
margins negatively affected the risk of recurrence
(p = 0.049), as all patients with positive surgical margins
experienced recurrence in 30 months, with median pro-
gression-free survival of 7.8 months.

SCC histology (5-year OS: 13.6 % vs. 51.6 %;
p = 0.003) (Fig. 1), and histologic grade 3 (2-year OS:
22.7 % vs. 54.3 %; p = 0.001) negatively affected the risk
of death. Moreover, SCC histology (5-year DSS 24.3 % vs.
64.7 %; p = 0.006) (Fig. 2), perineural invasion (5-year
DSS 179 % vs. 62.9 %; p = 0.031), histologic grade 3
(2-year DSS 38.1 % vs. 70.3 %; p = 0.003), lymph node
involvement (2-year DSS 44.9 % vs. 79.7 %; p = 0.024),
and positive surgical margins (2-year DSS 40 % vs.
64.1 %; p = 0.046) negatively affected the risk of death
from cancer (Table 3).

Even after excluding from analyses the patients
submitted to primary PE, SCC histology persisted as a
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TABLE 2 Correlation between histologic type and other clinico-
pathologic variables for 77 patients with cervical and vaginal cancer
submitted to pelvic exenteration

Variable Histology n (%) )4

Cervical primary site SCC 19/21 (60.7) 0.013
AC 34/56 (90.5)

Perineural invasion SCC 30/43 (69.8) 0.004
AC 2/11 (18.2)

LVSI SCC 19/39 (48.7) 0.017
AC 1/12 (8.3)

Tumor size > 5 cm SCC 21/44 (47.7) 0.58
AC 7/19 (36.8)

Age>T70y SCC 12/56 (21.4) 0.10
AC 1/21 (4.8)

ASA 111 SCC 18/56 (32.1) 0.47
AC 5/21 (23.8)

Grade 3 SCC 23/50 (46) 0.12
AC 3/14 (21.4)

Lymph node metastasis SCC 3/13 (23.1) 0.31
AC 14/33 (42.4)

Surgical margins SCC 1721 (4.8) 0.66
AC 5/51 (9.8)

Distant first recurrence SCC 4/8 (50) 1.0
AC 13/26 (50)

SCC squamous cell carcinoma, AC adenocarcinoma, LVSI lympho-
vascular space invasion, ASA American Society of Anesthesiology
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FIG. 1 Overall survival curves for patients with adenocarcinoma and
squamous cell carcinoma after pelvic exenteration (p = 0.003)

negative prognostic factor for DSS (p = 0.011) and OS
(p = 0.008). Furthermore, there was no statistically dif-
ference in OS (p =0.10) and DSS (p =0.17) for
patients submitted to primary PE compared to PE after
recurrence.

1_0 e
-------- Squamous cell carcinoma
-- Adenocarcinoma

0,8

0,6 <

0,4

Disease Specific Survival

0,2 -

T
20,00

T T T T
40,00 60,00 80,00 100,00

Time (months)

FIG. 2 Disease-specific survival curves for patients with adenocar-
cinoma and squamous cell carcinoma after pelvic exenteration

(p = 0.006)

Tumor size >5 cm, primary tumor site (cervix vs.
vagina), and interval from the first treatment to PE
of <24 months did not correlate with outcome.

Histologic grade 3 and SCC were the only variables that
retained the risk of death and death due to cancer in the
multivariate analysis (Table 4).

DISCUSSION

The prognostic value of histologic type in cervical
cancer is still controversial. Some studies have suggested
that there is no difference in outcome between AC and
SCC.**™*7 However, most demonstrated the opposite. They
have shown that AC carries a worse prognosis with 10 to
20 % differences in 5-year OS rates.''*%-3¢

After comparing stage for stage, AC histology signifi-
cantly correlates to worse outcomes compared to
SCC.7*#4%52 Furthermore, as clinical stage progresses, the
difference in survival between AC and SCC also increases.
Recently, Galic et al. reported the largest series of AC in
the literature using the Surveillance, Epidemiology, and
End Results database.”’ They identified 4103 patients with
AC and 1480 with adenosquamous carcinoma among
24,562 patients. They found that patients with early and
advanced stage AC were, respectively, 39 and 21 % more
likely to die from their disease than SCC patients. PE is a
major surgical procedure; however, it might be the only
approach that affects long-term survival in select patients
with persistent or recurrent gynecological malignancies.

We have noted 5-year OS and DSS rates of 24.4 and
37.1 %, respectively, a finding consistent with other series
of PE for gynecologic malignancies, in which median
5-year survival has ranged from 20 to 73 %.>>* Our data
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TABLE 3 Correlation between clinicopathologic variables and DSS
for 77 patients with cervical and vaginal cancer submitted to PE

TABLE 4 Multivariate analysis showing association between clini-
copathologic variables and risk of death from cancer *

Variable 2-year DSS, % 5-year DSS, % p Variable HR 95 % CI p

Cervical primary site Squamous cell carcinoma 3.74 1.09-12.8 0.036
Cervix 62.1 44.4 0.11 Grade 3 2.59 1.13-5.95 0.025
Vagina 66.3 12.6 Presence of perineural invasion 1.13 0.37-3.43 0.82

Histologic type Lymph node involvement 1.89 0.73-4.9 0.18
SCC 52.7 243 0.006 Positive surgical margins 1.83 0.61-5.48 0.27
AC 86.3 64.7 Primary site: vagina 1.07 0.48-2.35 0.86

Perineural invasion Primary pelvic exenteration 1.89 0.69-5.21 0.21
Present 33.7 17.9 0.031 HR hazard ratio, CI confidence interval
Absent 7.5 62.9  Estimated risk from Cox regression model

Lymphatic invasion
Absent 73.7 36.8 0.21
Present 454 27.2 SCC, and the likelihood of distant recurrence was not

Tumor size > 5 cm statistically different.

Yes 60.6 433 0.65 Schmidt et al. published a large series of PE for cervical
No 582 31 cancer that included 282 patients.59 They did not describe

Primary PE the number of patients with AC, but they found a 5-year OS
Yes 41.7 20.8 0.17 of 41 % for SCC and 31 % for AC, although this finding
No 65.5 39.8 was not statistically significant.

Histologic grade 3 In our series, SCC histology correlated with worse OS
Yes 381 0 0.003 and DSS. Because SCC correlated with perineural and
No 70.3 413 LVSI, one might ask whether this finding was influenced

Lymph node metastasis by these well-known prognostic factors after PE. However,
Present 44.9 o° 0024  the increased risk of death for SCC remained in the mul-
Absent 797 507 tivariate' an'alysis. .

Surgical margins The 1nc1denc<.3 of lymph node involvement has been
Positive 40 o° 0.046 reported to be higher for AC compared to SCC; not only

. the incidence but also the survival rate was shown to be
Negative 64.1 39.6

DSS disease-specific survival, PE pelvic exenteration, SCC squamous
cell carcinoma, AC adenocarcinoma

4 Median DSS of 9.8 months
® Median DSS of 23 months
¢ Median DSS of 13.3 months

reflect a heterogeneous population with associated ill-
nesses, in which 30.8 % of subjects were ASA III. We also
included extremely locally advanced tumors; the median
tumor size in our series was 5 cm, and 11.7 % underwent
PE that extended to the pelvic side wall.

Literature is lacking on the prognostic value of histo-
logic type after PE. Only one study addressed AC histology
as a prognostic factor after PE. From 1955 to 1989, Crozier
et al. evaluated 35 patients with AC and 70 controls (SCC)
and noted no difference for size, margin status, and time
elapsed from initial treatment and PE.’® They noted a
better, but not statistically significant, median survival of
38 months for AC and 25 months for SCC. Moreover, the
5-year OS was nearly identical (37 % AC and 39 % SCC).
They also found 23 of 35 relapses for AC and 32 of 70 for

worse with the presence of lymph node metastasis.>
Among patients with positive lymph nodes, AC negatively
affects survival compared to SCC.**3%

The suggested higher prevalence of lymph node
involvement for cervical cancer during the primary treat-
ment was not corroborated by our data. We did not find
differences in lymph node involvement for SCC or AC
after PE. Nevertheless, our data confirm that of several
groups that have described lymph node metastasis as an
important negative prognostic factor after PE.?%-33-:60-62

Current data also note that AC differs from SCC
regarding patterns of disease dissemination and recurrence.
Several studies suggest higher rates of distant metastasis
and recurrence for AC.%*>48:3063 1y the Eifel et al. series,
which included 367 patients with AC, the prevalence of
distant metastasis for stage II and Il AC was, respectively,
46 and 38 %, whereas for stage II and III SCC, it was 13
and 21 %.

In contrast to previous data where higher distant recur-
rence rates were reported for AC after the primary
treatment, we did not find a difference regarding histologic
type and relapse site after PE. We also found no difference
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in size, age, histologic grade, and margins status for AC
compared to SCC.

Higher chemotherapy response rates are expected for AC
compared to SCC.** We analyzed whether there was any
difference between treatments for patients whose disease
recurred after PE, and we found no difference between his-
tologic type and palliative treatment after recurrence.
However, in aretrospective setting, it is difficult to analyze the
real benefit of palliative treatment; patients suitable for any
palliative approach may also have a better performance status.

Our series has intriguing new data. Notably, we found
that AC had a better outcome compared to SCC after PE.
We tested whether histologic type was an independent
variable after adjusting it with other well-known prognostic
factors after PE, such as grade, lymph node status, margin
status, and presence of perineural invasion.?’=%-33-:60-62.65
The only prognostic factors that retained the risk of death
in multivariate analyses were grade 3 disease and SCC
histology. It still remains elusive whether this finding is due
to differences in tumor biology that favored a subset of
patients with AC or a result of other factors. Overall, our
series sample size can be compared to the most important
studies of this kind and may add important information to
the literature. Our data suggest that AC histology in
patients with cervical and vaginal cancer correlates to a
better outcome after PE.
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