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ABSTRACT

Objective. To compare long-term survival outcomes and
patterns of recurrence of laparoscopic radical hysterectomy
(LRH) and open radical hysterectomy (ORH) in early-stage
cervical adenocarcinoma.

Methods. The medical records of 293 patients with stage
TIA2-TTA cervical adenocarcinomas who underwent radical
hysterectomy were retrospectively reviewed.

Results. In total, 186 patients underwent LRH and 107
underwent ORH. There was no difference between the two
surgery groups in clinicopathologic characteristics. There
were no differences in disease-free survival (DFS) and
overall survival (OS) between the LRH and ORH groups
(88.7 vs. 84.1 %, P =0.725; and 93.0 vs. 86.9 %,
P = 0.735) for univariate analysis and multivariate anal-
ysis after adjusting for other significant prognostic factors.
There was no difference in the patterns of recurrence
between the two surgery groups (P = 0.220). The median
time interval between surgery and the first recurrence were
25 months (range, 3-100 months) for LRH group and
14 months (range, 3-128 months) for ORH group
(P = 0.230). The LRH group showed significantly fewer
postoperative complications (P < 0.001), less estimated
blood loss (P < 0.001), faster bowel movement recovery
(P <0.001), shorter postoperative hospital stay
(P < 0.001), and a lower rate of wound dehiscence, ileus,
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lymphedema, infected lymphocele, and pelvic abscess
(P = 0.004, 0.011, 0.017, and 0.040, respectively).
Conclusions. LRH has comparable survival outcomes
with ORH and did not affect the pattern of recurrence in
early-stage adenocarcinoma of the uterine cervix. The
surgical outcomes were more favorable than ORH.

Cervical cancer is the third most common cancer and the
fourth most common cause of cancer death in women
worldwide." It also is the fifth and eighth most common cancer
and cause of cancer death in Korean women.>* After squa-
mous cell carcinoma, which comprises 75 % of all cases of
cervical cancer, adenocarcinoma is, at 15 %, the second most
common histologic type.* Recently, the incidence of adeno-
carcinoma has increased, especially in young women between
20 and 40 years of age, whereas the incidence of squamous
cell carcinoma has decreased.” Recent studies show an
18.5-27 % incidence of adenocarcinoma, whereas older
studies showed an incidence of 5 %.%'° The incidence of the
squamous cell carcinoma has decreased recently because of
the adoption of nationwide screening programs for cervical
cancer using Papanicolaou smear and human papillomavirus
(HPV) tests and the use of the HPV vaccine.! ™13

There is no difference in the treatment between cervical
squamous cell carcinoma and adenocarcinoma in most
treatment guidelines. However, although many previous
studies dealing with cervical cancer included adenocarci-
noma cases, patients with adenocarcinoma constituted only
a small portion of their study population and the general-
ization of the results is thus not reasonable. In addition,
recent studies suggested that adenocarcinoma is associated
with higher rate of ovarian metastasis and positive peri-
toneal cytology and higher tendency of peritoneal
carcinomatosis and hematogenous metastasis than squa-
mous  cell 11,14-16 Therefore, unique
investigation of its clinicopathologic characteristics and
their application to the therapeutic strategy is needed.

carcinoma.
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Because most adenocarcinomas of the uterine cervix are
diagnosed in younger women at an early stage, radical
hysterectomy is the mainstay of treatment.'”'® Laparo-
scopic radical hysterectomy (LRH) has better surgical
outcomes, including a smaller skin incision, less blood loss,
less postoperative pain, shorter postoperative hospital stay,
faster recovery, and fewer postoperative complications
with similar intraoperative complications and survival
outcomes compared with open radical hysterectomy (ORH)
in early cervical cancer. %! However, no studies focused
on the role of LRH in early cervical adenocarcinoma,
although many previous studies included a fraction of
patients with early cervical adenocarcinoma in their series.
The purpose of this study was to compare the long-term
survival outcomes and patterns of recurrence of LRH and
ORH in early-stage adenocarcinoma of the uterine cervix.

METHODS

The medical records of patients with International
Federation of Obstetrics and Gynecology (FIGO) stage
IA2-ITA cervical adenocarcinomas who underwent LRH or
ORH at Asan Medical Center, Seoul, Korea, between 1997
and 2013 were retrospectively reviewed under the approval
of the Institutional Review Board. Radical surgery was
performed in all patients with FIGO stage IA2-ITA2 cer-
vical cancer in our institution, unless the patient refused
surgery and wanted radiation and/or chemotherapy or there
were any uncontrolled, underlying medical problems. We
excluded cases with incomplete or missing medical records
or inadequate follow-up after surgery.

ORH was performed through a low midline incision
with periumbilical extension according to the Piver-Rut-
ledge type 3 hysterectomy procedure.”” Bilateral
systematic pelvic lymph node dissection was performed in
all patients. Enlarged or suspicious lymph nodes were sent
for frozen diagnosis during surgery. If there was pelvic
lymph node metastasis that was revealed using analysis of
a frozen section during surgery, paraaortic lymph node
dissection was performed to the inferior mesenteric artery
level. If there was paraaortic lymph node metastasis below
the inferior mesenteric artery, paraaortic lymph node dis-
section was extended up to the left renal vein level. LRH
was performed using the four trocar system as previously
described.”” Two 12-mm trocars were placed at the
umbilicus and left lower quadrant and two 5-mm trocars
were placed at the right lower quadrant and suprapubic
area. Cohen cannula was used as a uterine manipulator.
The extent of the surgery and the surgical technique for
LRH was the same as for ORH except for a midline inci-
sion of the abdomen. Vaginal cuff was closed vaginally in
LRH. Our treatment policy is to complete LRH or ORH

even if parametrial invasion or lymph node metastasis is
encountered during surgery. Ovaries were preserved in
young women, and bilateral salpingo-oophorectomy was
considered in perimenopausal or postmenopausal women
or women with complex ovarian tumors.

Patients with intermediate-risk factors, such as bulky
tumors, deep cervical stromal invasion, or lymphovascular
invasion in accordance with Gynecologic Oncology Group
92 criteria, were recommended for adjuvant radiotherapy.**
Patients with high-risk factors (parametrial invasion, lymph
node metastasis, or resection margin involvement) were
recommended for adjuvant concurrent chemoradiation
therapy (CCRT). After discussion with their physician,
some patients received adjuvant chemotherapy.

Patients were divided into LRH and ORH groups, and
long-term survival outcomes and the pattern of recurrence
were compared and analyzed. Surgical outcomes also were
compared between LRH and ORH. Adverse events
occurring within 1 month after surgery were regarded as
postoperative complications. We defined febrile morbidity
as a body temperature of 38 °C or higher after the first day
of surgery on more than two occasions separated by at least
a 4-h interval without any specific cause. In general, we
removed the Foley catheter from the patients at 7 days after
surgery. Bladder dysfunction was defined as voiding dif-
ficulty requiring reinsertion of the Foley catheter or clean
intermittent catheterization. A return of bowel sounds and
flatus passage indicated that bowel movement had
returned; meals could then be given to the patients. Patients
were followed up after the completion of treatment every
3 months for the first 2 years, every 6 months during the
next 3 years, and then yearly thereafter.

Statistical Analysis

The Student’s ¢ test or Mann—Whitney U test was used
to compare the mean values and y > or Fisher exact tests
were used to compare the frequency distributions of the
two groups. The Kaplan—Meier method with log-rank test
was used to calculate and compare disease-free survival
(DFS) and overall survival (OS) outcomes between the two
groups. The time from the date of surgery to the date of
recurrence of tumor or censoring was defined as DFS, and
the time from the date of surgery to the date of patient
death, last follow-up, or censoring was defined as OS.
Multivariate analysis was performed using the Cox pro-
portional hazards model with variables showing statistical
significance in univariate analysis. P values <0.05 in two-
sided tests were considered statistically significant. SPSS
software (version 21.0; IBM, Armonk, NY) was used to
perform statistical analysis.
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RESULTS

In total, 293 eligible patients with adenocarcinoma of
the uterine cervix of FIGO stage IA2-IIA underwent ORH
or LRH and were followed up at Asan Medical Center
during the study period; 186 and 107 patients underwent
LRH and ORH, respectively. The clinicopathologic char-
acteristics of the patients are listed in Table 1. There was
no difference between the two groups in terms of age, body
mass index, parity, history of medical disease, previous
abdominal surgery, FIGO stage, histologic subtype, grade
of tumor, size of tumor, depth of cervical stromal invasion,
lymphovascular space invasion, parametrial invasion, and
lymph node metastasis. The most common histologic
subtype and FIGO stage was mucinous type and stage IB1.

After surgery, 18, 24, and 65 patients received adjuvant
chemotherapy, RT, and CCRT, respectively. There was no
difference in the type of adjuvant therapy between the two
groups. In 18 patients who received adjuvant chemother-
apy, the regimens were taxane/platinum in 13 patients and
5-fluorouracil/platinum in 5 patients. In 66 patients who
received adjuvant CCRT, the chemotherapeutic regimen
was cisplatin in 51 patients and taxane/platinum in 15
patients.

The overall median follow-up time was 58.8 (range,
4.2-189.4) months. The median follow-up times were
47.2 months and 70.6 months for the LRH and ORH
groups, respectively (P < 0.001). There were 21 (11.3 %)
and 17 (15.9 %) recurrences (P = 0.281) and 13 (7.0 %)
and 14 (13.1 %) deaths (P = 0.095) in the LRH and ORH
groups, respectively. The 5-year DFS was 89.2 and 86.9 %
for the LRH and ORH groups, respectively (P = 0.848),
and the 10-year DFS was 88.7 and 85.0 % for the LRH and
ORH groups, respectively (P = 0.782; Fig. 1). The 5-year
OS was 94.6 and 92.5 % for the LRH and ORH groups,
respectively (P = 0.666), and the 10-year OS was 93.0 and
88.8 % for the LRH and ORH groups, respectively
(P = 0.849; Fig. 1).

FIGO stage, tumor size, depth of stromal invasion,
lymphovascular space invasion, parametrial invasion,
lymph node metastasis, and requirement for adjuvant
therapy were found to be the prognostic factors for DFS in
univariate analysis. Lymph node metastasis was the only
independent prognostic factor for DFS found by multi-
variate analysis (odds ratio [OR], 2.84; 95 % confidence
interval [CI], 1.27-6.34; P = 0.011). There was no dif-
ference between the LRH and ORH groups in terms of the
DFS (OR 1.27; 95 % CI 0.62-2.64; P = 0.514) after
adjustment for the prognostic factors significantly associ-
ated with this outcome in univariate analysis (FIGO stage,
tumor size, depth of stromal invasion, lymphovascular
space invasion, parametrial invasion, lymph node metas-
tasis, and requirement for adjuvant therapy; Table 2).

FIGO stage, tumor size, depth of stromal invasion,
lymphovascular space invasion, parametrial invasion,
lymph node metastasis, and requirement for adjuvant
therapy were the indicated prognostic factors for OS by
univariate analysis. Lymph node metastasis was the only
independent prognostic factor for OS found in the multi-
variate analysis (OR 2.93; 95 % CI 1.07-8.00; P = 0.036).
There was no difference in OS between the LRH and ORH
groups (OR 1.43; 95 % CI 0.58-3.49; P = 0.438) after
adjustment for the prognostic factors significantly associ-
ated with OS (FIGO stage, tumor size, depth of stromal
invasion, lymphovascular space invasion, parametrial
invasion, lymph node metastasis, and requirement for
adjuvant therapy; Table 3).

Table 4 shows the anatomic location of recurrent dis-
ease at the time of the first recurrence after surgery. There
was no difference in the patterns of recurrence between the
two surgery groups (P = 0.220). The median time interval
between surgery and the first recurrence were 25 months
(range, 3-100 months) for LRH group and 14 months
(range, 3—128 months) for ORH group (P = 0.230).

Surgical outcomes are presented in Supplementary
Table 1. There were no differences between the two groups
in terms of the operating time, preoperative and postoper-
ative hemoglobin levels, changes in the perioperative
hemoglobin level, transfusion rate and amount, and number
of harvested lymph nodes. The LRH group showed sig-
nificantly less estimated blood loss (433.1 vs. 627.0 mL,
P < 0.001), faster return of bowel movement (2.0 vs.
2.8 days, P < 0.001), and shorter postoperative hospital
stay (10.4 vs. 17.5 days, P < 0.001). Intraoperative and
postoperative complications and postoperative bladder
dysfunction are detailed in Supplementary Table 2. There
were 5 (2.7 %) and 0 (0 %) intraoperative complications in
the LRH and ORH groups, respectively (P = 0.162). There
was one case (0.5 %) of conversion to laparotomy in the
LRH group. However, the ORH group showed a signifi-
cantly higher rate of postoperative complications than the
LRH group (34.6 vs. 14.0 %, P < 0.001). The LRH group
had a significantly lower rate of wound dehiscence
(P = 0.004), ileus (P = 0.001), lymphedema (P = 0.017),
infected lymphocele and pelvic abscesses (P = 0.04).
There were 49 (26.3 %) and 28 (26.2 %) bladder dys-
functions in the LRH and ORH groups, respectively
(P = 1.000).

DISCUSSION

In our study, both LRH and ORH showed excellent
long-term survival outcomes in patients with early-stage
adenocarcinoma of the uterine cervix. The disease-free and
overall survival outcomes were not different between LRH
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TABLE 1 Clinicopathologic characteristics of the study patients (n = 293)

Characteristics LRH (n = 186) ORH (n = 107) P value

Age (years)
Mean (range) 45.3 (27-71) 47.3 (28-73) 0.098
<46" 109 (58.6) 58 (54.2) 0.466
>46" 77 (41.4) 49 (45.8)

Body mass index (kg/m?)
Mean (range) 23.69 (17.19-34.97) 23.58 (17.13-35.96) 0.776
<23.7* 103 (55.4) 53 (49.5) 0.395
>23.7% 83 (44.6) 54 (50.5)

Parity, n (%)
<2 140 (75.3) 69 (64.5) 0.060
>2 46 (24.7) 38 (35.5)

Medical disease, n (%)
No 134 (72.0) 76 (71.0) 0.893
Yes 52 (28.0) 31 (29.0)

Previous abdominal surgery, n (%)
No 123 (66.1) 78 (72.9) 0.242
Yes 63 (33.9) 29 (27.1)

FIGO stage, n (%)
1A2 10 (5.4) 437 0.424
IB1 156 (83.9) 97 (90.7)
1B2 16 (8.6) 5@4.7)
A1 4 (1.4 1(0.9)

Histology of tumor, n (%)
Mucinous 167 (89.8) 86 (80.4) 0.271
Endometrioid 7 (3.8) 8 (7.5)
Clear cell 3 (1.6) 3(2.8)
Serous 4 (2.2) 4 (3.7)
Mixed 527 6 (5.6)

Grade of tumor, n (%)
1 60 (32.3) 34 (31.8) 0.375
2 69 (37.1) 31 (29.0)
3 22 (11.8) 14 (13.1)
Not reported 35 (18.8) 28 (26.2)

Tumor size (cm)
Mean (range) 2.4 (0.2-7.3) 2.6 (0.2-8.0) 0.388
<2 89 (47.8) 56 (52.3) 0.752
>2 and <4 72 (38.7) 35 (32.7)
>4 and <6 20 (10.8) 12 (11.2)
>6 5.7 4 (3.7

Depth of stromal invasion, n (%)
<12 107 (57.5) 58 (54.2) 0.625
>1/2 79 (42.5) 49 (45.8)

Lymphovascular space invasion, n (%)
No 149 (80.1) 86 (80.4) 1.000
Yes 37 (19.9) 21 (19.6)

Parametrial invasion, n (%)
No 154 (82.8) 94 (87.9) 0.313
Yes 32 (17.2) 13 (12.1)
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TABLE 1 continued
Characteristics LRH (n = 186) ORH (n = 107) P value
Lymph node metastasis, n (%)
No 157 (84.4) 91 (85.0) 1.000
Yes 29 (15.6) 16 (15.0)
Adjuvant therapy, n (%)
No 122 (65.6) 63 (58.9) 0.137
Chemotherapy 7 (3.8) 11 (10.3)
RT 14 (7.5) 10 (9.3)
CCRT 43 (23.1) 23 (21.5)

Data are numbers with percentages in parentheses or means with ranges in parentheses unless otherwise indicated

LRH laparoscopic radical hysterectomy; ORH open radical hysterectomy; FIGO International Federation of Obstetrics and Gynecology;

RT radiation therapy; CCRT concurrent chemoradiation therapy
# Divided by the mean value
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FIG. 1 Disease-free (a) and overall survival (b) rates in the LRH and ORH patient groups. LRH laparoscopic radical hysterectomy; ORH open

radical hysterectomy

and ORH groups. The pattern of recurrence and the time
interval to recurrence were not different between LRH and
ORH groups. LRH is an oncologically safe surgical treat-
ment that is comparable to ORH for -early-stage
adenocarcinoma of the uterine cervix.

Adenocarcinoma of the uterine cervix is a relatively rare
type of cervical cancer that comprises approximately 15 %
of overall cervical cancer cases and which has recently
shown an increasing incidence among the 20—40-year-old
age group.®>*' Most of these cases are diagnosed at an
early stage, making them amenable to radical hysterec-
tomy.”>*> Radical hysterectomy should be considered in

these settings as the primary treatment modality. Although
CCRT is a treatment modality that offers similar effects to
radical hysterectomy, radical hysterectomy can provide
better ovarian and sexual function preservation with fewer
long-term complications and has been performed in
approximately 80 % of patients.”**® In addition, a previ-
ous study reported DFS and OS rates of 86 and 90 % for
radical hysterectomy followed by adjuvant therapy for
adenocarcinoma of the cervix with FIGO stage TA2-IIA,
which seem to be acceptable and comparable to those of
squamous cell carcinoma.?® In the past when the incidence
of adenocarcinoma of uterine cervix was relatively low, it
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TABLE 2 Factors associated with disease-free survival (n = 293)

Variables Univariate analysis Multivariate analysis
OR (95 % CI) P value OR (95 % CI) P value

Age (years)

<46° 1 -

>46° 0.52 (0.26-1.06) 0.070 - -
Body mass index (kg/m?)

<23.7* 1 -

>23.7* 1.24 (0.66-2.35) 0.507 - -
FIGO stage

I 1 1

I 9.15 (2.76-30.33) <0.001 1.89 (0.52-6.95) 0.334
Histology

Mucinous 1 -

Nonmucinous 2.12 (1.00-4.47) 0.050 - -
Tumor size (cm)

<2 1 1

>2 and <4 2.70 (1.28-5.67) 0.009 1.02 (0.43-2.38) 0.984

>4 and <6 291 (1.07-7.88) 0.036 1.09 (0.37-3.17) 0.878

>6 5.53 (1.21-23.31) 0.027 1.83 (0.37-9.11) 0.460
Depth of stromal invasion

<12 1 1

>1/2 5.40 (2.54-11.47) <0.001 2.63 (1.12-6.18) 0.026
Lymphovascular space invasion

No 1 1

Yes 6.64 (3.49-12.62) <0.001 1.76 (0.74-4.20) 0.200
Parametrial invasion

No 1 1

Yes 7.77 (4.07-14.84) <0.001 1.76 (0.76-4.05) 0.187
Lymph node metastasis

No 1 1

Yes 9.27 (4.88-17.63) <0.001 3.77 (1.65-8.60) 0.002
Surgery group

LRH 1 -

ORH 1.12 (0.59-2.15) 0.725 - -

OR odds ratio; CI confidence interval; FIGO International Federation of Obstetrics and Gynecology; LRH laparoscopic radical hysterectomy;

ORH open radical hysterectomy

# Divided by mean value

was regarded as the same disease entity with squamous cell
carcinoma. However, recent advanced researches sug-
gested that its characteristics is somewhat different from
those of squamous cell carcinoma in epidemiology, prog-
nostic factors, and patterns of dissemination and
recurrence.>? Especially, adenocarcinoma is associated
with higher rate of ovarian metastasis and positive peri-
toneal cytology and higher tendency of peritoneal
carcinomatosis and hematogenous metastasis than squa-
mous cell carcinoma.'"'*'5 Therefore, the impact of

laparoscopic surgery on the survival outcomes and pattern
of recurrence should be separately evaluated in the ade-
nocarcinoma alone. Our study is the first that evaluated the
role of laparoscopic radical hysterectomy in the surgical
management of early-stage adenocarcinoma of uterine
cervix. LRH did not affect on the survival outcomes and
patterns of recurrence in early-stage adenocarcinoma of the
uterine cervix.

In our study, there were no differences between the two
treatment groups in terms of operating time, number of
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TABLE 3 Factors associated with overall survival (n = 293)

Variables Univariate analysis Multivariate analysis Univariate analysis Multivariate analysis
OR (95 % CI) P value OR (95 % CI) P value

Age (years)*

<46* 1 -

>46" 0.46 (0.20-1.09) 0.078 - -
Body mass index (kg/m?)

<23.7% 1 -

>23.7* 1.66 (0.77-3.57) 0.199 - -
Medical disease

No 1 -

Yes 1.26 (0.57-2.82) 0.569 - -
FIGO stage

I 1 1

I 10.77 (2.46-47.20) 0.002 2.04 (0.40-10.38) 0.389
Histology

Mucinous 1 -

Non-mucinous 2.28 (0.96-5.40) 0.062 - -
Tumor size (cm)

<2 1 1

>2 and <4 2.10 (0.88-4.98) 0.094 0.76 (0.27-2.18) 0.611

>4 and <6 3.09 (1.03-9.28) 0.044 0.97 (0.28-3.34) 0.962

>6 5.94 (0.73-48.65) 0.097 2.08 (0.23-18.77) 0.516
Depth of stromal invasion

<12 1 1

>1/2 5.36 (2.24-12.78) <0.001 2.75 (0.99-7.66) 0.053
Lymphovascular space invasion

No 1 1

Yes 7.71 (3.53-16.87) <0.001 2.75 (0.81-6.97) 0.115
Parametrial invasion

No 1 1

Yes 9.84 (4.50-21.55) <0.001 0.96 (0.69-5.55) 0.204
Lymph node metastasis

No 1 1

Yes 9.48 (4.41-20.38) <0.001 3.58 (1.34-9.54) 0.011
Surgery group

LRH 1 -

ORH 1.14 (0.53-2.49) 0.735 - -

OR odds ratio; CI confidence interval; FIGO International Federation of Obstetrics and Gynecology; LRH laparoscopic radical hysterectomy;

ORH open radical hysterectomy

 Divided by the mean value

harvested lymph nodes, recurrence, death, and survival
outcomes. LRH showed significantly better outcomes in
terms of estimated blood loss, bowel movement recovery,
postoperative hospital stay, and postoperative complica-
tions. Additionally, regarding postoperative complications,
LRH showed less wound dehiscence, ileus, lymphedema,
and lymphocele and pelvic abscesses. An intervention

review of the Cochrane collaboration that analyzed previ-
ous studies comparing LRH with ORH reported no
significant difference in intra- and postoperative compli-
cations between the two groups.®' However, in our current
analysis LRH was associated with less bleeding and a
faster discharge from hospital. Previous studies have
revealed that LRH is a viable treatment approach showing
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TABLE 4 Anatomic location of recurrent disease at the first recurrence (n = 38)

LRH (n = 21) ORH (n = 17) P value
Recurrence
Pelvis 7 (333 %) 5 (39.4 %) 0.965
Abdomen 6 (28.6 %) 5 (29.4 %)
Extraperitoneal 8 (38.1 %) 7 (41.2 %)

LRH laparoscopic radical hysterectomy; ORH open radical hysterectomy

better surgical outcomes in cervical cancer patients in
terms of less bleeding, earlier recovery of bowel move-
ment, shorter hospital stay, and fewer perioperative
complications.”*** LRH also was reported previously to be
a feasible and safe approach in various settings, such as in
the obese and elderly and in patients with bulky
tumors. 323 However, there have been few such studies in
cases of adenocarcinoma of the cervix, because these
patients comprised only a small proportion of the subjects
in previous studies of all types of cervical cancer and the
results did not reflect the histologic characteristics of this
subtype.

In our study, the median follow-up period in the LRH
group was 47.2 months compared with 70.6 months in the
ORH group. The long follow-up time is one of the strength
of our study. The main limitation of our present study was
its retrospective design. In addition, there might have been
a selection bias in our series. Laparoscopic surgery was
chosen after patient consultation and/or according to sur-
geon preference. However, there were no differences in the
overall baseline clinicopathological characteristics between
the two surgery groups analyzed.

In conclusion, LRH has comparable survival outcomes
with ORH and did not affect the pattern of recurrence in
early-stage adenocarcinoma of the uterine cervix. The
surgical outcomes were more favorable than ORH.

DISCLOSURE The authors declare that there are no conflict of
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