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Survival benefit of laparoscopic surgical staging-guided
radiation therapy in locally advanced cervical cancer

Dae Gy Hong, Nae Yoon Park, Gun Oh Chong, Young Lae Cho, Il Soo Park, Yoon Soon Lee

Department of Obstetrics and Gynecology, Kyungpook National University Graduate School of Medicine, Daegu, Korea

Objective: This study was designed to evaluate the survival benefit of laparoscopic surgical staging (LSS)-guided
tailored radiation therapy (RT) in locally advanced cervical cancer (LACC).

Methods: We retrospectively reviewed 89 LACC patients’ medical records who primarily received non-surgical treatment,
of which pretreatment LSS was performed in 20 (LSS group) and primary chemoradiation therapy (CCRT) without LSS
(CCRT group) was carried out in 69 from January 2000 to January 2006. We analyzed clinical characteristics, pretreatment
imaging study results and survival outcomes including disease free survival (DFS) and overall survival (OS) to compare
them between the two groups.

Results: There were as many as eight cases (40%) of LSS related complications. The mean time interval between LSS
and RT or CCRT was 26.6 days (+18.8 days). Six out of twenty (30%) in LSS group and 10 out of 69 (14.5%) in
CCRT group received extended field RT when paraaortic lymph nodes (LNs) were positive based on the pathologic
findings after LSS and the results of imaging studies, respectively. Three-year DFS and OS were both better in 33
imaging-negative CCRT group patients than those in 4 imaging-negative/pathology-positive (false negative) patients
after LSS (3-year DFS, 50% vs. 87%, p=0.022; 3-year OS, 50% vs. 84%, p=0.033). The 5-year DFS rates were 52%
and 55% in LSS group and in CCRT group, respectively (p=0.28). The 5-year OS rates were 68% in LSS group and
62% in CCRT group without significant difference between the two groups (p=0.79).

Conclusion: We found that LSS-based RT tailoring did not show survival benefit in LACC despite inaccuracy of
imaging-based RT tailoring. Further studies are required to find new method to overcome this inaccuracy and improve

survival outcomes.
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INTRODUCTION

While early-stage cervical cancer (stage IA-IIA) is treated with
surgery followed by adjuvant therapy according to the risk fac-
tors after surgery, locally advanced cervical cancer (LACC, stage
IIB-IVA) is primarily treated by radiation therapy (RT) or con-
current chemoradiation therapy (CCRT)." Lymph nodes (LNs)
metastasis is an important prognostic factor in not only that it
is the most significant prognostic factor in early-stage cervical
cancer but also that the field of RT depend on the extent of LN
involvement.”

However, the current clinical International Federation of
Gynecology and Obstetrics (FIGO) staging system does not
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consider LN status,® which results in some discrepancies be-
tween FIGO stage and prognosis. In addition, preoperative
imaging studies were not known to be satisfactorily sensitive
for detecting LN metastasis in cervical cancer.*” Choi et al.®
reported that the sensitivity of pretreatment MRI and PET/CT
was 30.3% and 57.6%, respectively, compared to pathological
diagnosis of LN. These explain the reason why investigators
try to ponder the role of laparoscopic surgical staging (LSS) in
the treatment of LACC.

As laparoscopic procedures have become more popular, LSS
appeared to be an attractive alternative method for gyneco-
logic oncologists to evaluate preoperative LN metastasis, al-
though no conclusive data exist that indicate an advantage to
this approach for now.® They expected that surgical staging
could identify metastatic nodes and other intra-abdominal
diseases accurately that were not detected by the imaging
studies and maximize the effect of RT by modifying radiation
field and by resection of bulky metastatic LNs to help them
plan the treatment of disease with metastatic nodes.>’

The purpose of the current study was to report our in-
stitution’s experience of LSS and evaluate the survival benefit
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of LSS-guided tailored RT in LACC.

MATERIALS AND METHODS

The study population was the patients who pathologically
proved cervical cancer and underwent LSS or primary CCRT be-
tween January 2000 and January 2006. The inclusion criteria
were as follows: Histologically confirmed FIGO stage IB2-IVA
cervical cancer patients who were considered inappropriate for
radical surgery because of the advanced stage of IIB-IVA or large
tumor = 4 cm and patients who consented for this procedure.
The exclusion criteria were patients who were considered to
have metastatic lesions in distant organs (stage IVB), severe
medical problems, poor performance status or old age more
than 70 years old. A total of twenty patients underwent LSS dur-
ing study period, while 69 being treated with primary CCRT.
Medical records of all subjects were reviewed for patients’ char-
acteristics, surgical results of LSS, accuracy of imaging modal-
ity, and clinical parameters of both groups. Statistical analysis
was performed using SPSS ver. 11.0 (SPSS Inc., Chicago, IL,
USA). The nonparametric, Mann-Whitney test, Kaplan-Meier
and log-rank test were used for comparison between the two
groups. The Kyungpook National University Hospital (Daegu,
Korea) does not require approval from the Institutional Review
Board for retrospective chart reviews; hence this analysis was
exempted from the approval process.

1. Surgical procedure

The primary puncture was made by an 11 mm sharpened tri-
ple edge pyramidal trocar after a skin incision along the lower
margin of the umbilicus. CO, gas was used for insufflation of
the abdominal cavity. The 2nd puncture was made at the su-
prapubic area with a 5 mm trocar. The 3rd and 4th punctures
were both made in the lower quadrant with 5 mm trocars, and
the 5th puncture was made in the left upper quadrant with an
11 mm trocar. The main procedure began after a thorough ex-
ploration of the pelvic and abdominal cavities with biopsies of
all suspicious lesions.

The lymphadenectomy began from the right paraaortic area
by incising the peritoneum covering the upper part of the right
iliac artery. The camera showed the aorta and vena cava horizon-
tally with the vena cava on top of the aorta. After identification
and lateral pushing of the right ureter, the precaval and para-
caval LNs were dissected from the common iliac artery on the
right side to the level of the right ovarian vein. For a left side
paraaortic lymphadenectomy, after identification of the left
ureter and the inferior mesenteric artery, the LN was dissected
from the left paraaortic and presacral area and an in-
framesenteric lymphadenectomy was done. The left paraaortic
LN dissection extended up to the interaortocaval region. After
completion of the paraaortic lymphadenectomy, the pelvic lym-
phadenectomy began on the left side by coagulation and cutting
of the round ligament. The LN near the external iliac artery was
dissected, cautiously preserving the genitofemoral nerve. After
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identification and traction of the left medial umbilical ligament,
the obturator fossa was opened with blunt dissection. The LN
along the external iliac vein and obturator nerve was dissected
and removed. All LNs dissected were removed through the 11
mm port site enveloped with an endobag for prevention of port
site metastasis (Fig. 1).

2. Chemotherapy
The patients received one of the 4 combination chemotherapies
in both group: weekly cisplatin (40 mg/m®) x6 courses, pacli-
taxel (175 mg/mz), and cisplatin (75 mg/mz) every 3 weeksx2
courses, weekly cisplatin (50 mg/ m®) and mitomycin (10
mg/m®) X6 courses, cisplatin (75 mg/m®) and mitomycin (10
mg/m?) and Oncovin (1.0 mg/m®) every 3 weeksx2 courses.

3. Radiation therapy
The patients received 45 Gy whole pelvic RT at 39.6 Gy in 22
fractions (five fractions per week) and at 5.4 Gy in 3 fractions
with middle block, after whole pelvic RT. Brachy-therapy was
performed at 30 Gy in 5 fractions (two fractions per week).
Paraaortic field was irradiated at 45 Gy in 25 fractions.

RESULTS

Of the 20 patients in LSS group, all of which done without

Fig. 1. Paraaortic and pelvic lymphadenectomy (A: left renal vein, B:
vena cava, C: aorta, D: inferior mesenteric artery, E: both common
iliac artery, F: right ureter).
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conversion to laparotomy, 16 patients underwent both para-
aortic lymphadenectomy and pelvic lymphadenectomy. The
rest of four patients underwent either pelvic lymphadenec-
tomy or paraaortic lymphadenectomy, three the former and
one the latter.

Patient characteristics were shown in Table 1. Age, histo-
logic type, clinical stage distribution, tumor size and LN pos-
itivity in CT or MRI were all similar between the two groups.
The time intervals between LSS and definitive treatment
ranged from 7 days to 110 days in LSS group with mean 26.6
days. Six out of twenty (30%) in LSS group and 10 out of 69
(14.5%) in CCRT group received extended field RT when par-
aaortic LNs were positive based on the pathologic findings af-
ter LSS and the results of imaging studies, respectively
(p=0.01). In LSS group, the patient whose age was older than
70 or WHO/ECOG performance status was 3 or more re-
ceived RT alone. There was one patient who stopped therapy
on her own after only 1 cycle of chemotherapy (Table 1).

Surgical outcomes of LSS are summarized in Table 2.
Despite no severe intraoperative complication such as vessel
rupture or ureter damage, there were various postoperative
complications associated with LSS. Eight patients suffered
from several complications and two out of them were grade III

Table 1. Characteristics of the patients

Staging CCRT

Characteristics (N=20) (N=69) p-value
Age, yr 52.6*x11.9 53.6=10.5 0.15
Histologic type 0.85
Squamous 17 (85) 64 (92.7)
Adenosquamous 2 (10) 3(4.7)
Small cell 1(5) 1(1.5)
Glassy cell 0 (0) 1(1.5)
Clinical stage distribution 0.69
B2 2 (10) 5(7.8)
A 3 (15) 7 (10.9)
1IB 11 (55) 46 (71.8)
I 4 (20) 4 (6.2)
v 0 (0) 7 (10.9)
Tumor size (cm) 0.94
<4 12 (60) 41 (59.4)
>4 8 (40) 28 (40.6)
Time interval, day 26.6+18.8 3+2.1 <0.01
Positive LN in CT or MRI 0.54
Paraaortic 3 (15) 12 (17.3)
Pelvic 9(45) 32 (46.4)
Treatments 0.01
EXRT +ICR +chemotherapy 6 (30) 10 (14.5)
WPRT +ICR + chemotherapy 6 (30) 59 (85.5)
Radiation only 7 (35) 0 (0)
Others 1(5) 0 (0)

Values are presented as mean=SD or number (%).

CCRT: concurrent chemoradiation therapy, LN: lymph node, EXRT:
extended field radiation therapy, ICR: intracavitary radiation,
WPRT: whole pelvic radiation therapy.

surgical complications which needed surgical or radiological
interventions.'°

The accuracy of an MRI or CT in the assessment of LN in-
volvement is 68.8% for paraaortic LNs and 75.0% for pelvic
LNs. Imaging could not detect four cases of metastatic para-
aortic LN and two cases of metastatic pelvic LN (Table 3).

During 59 months of mean follow-up period, 10 recurrences
(50%) and 7 disease specific deaths occurred in LSS group.
Five-year disease-free survival (DFS) rate was 52% and the
5-year overall survival (OS) rate was 68%. In CCRT group, the
mean follow-up period was 71 months. Twenty-three patients
(50%) recurred and eighteen died of the disease. Five-year

Table 2. Surgical results of surgical staging in locally advanced cer-
vical cancer

Mean total blood loss, mL (mean=+SD) 97.5+2.5
Mean Hb change, g/dL (mean+SD) 1.4=0.7
Mean post-op transfusion (n/20) 2/20

Mean operation time, min (mean=SD) 174.8+41.6
Harvested LN, median (range) 40 (11-49)
Paraaortic 22 (6-25)
Pelvic 25 (10-30)
No. of patients with positive LN 13/20

Washing cytology (+) 2/18
Suction cytology (+) 6/13
SCCA change (mean=+SD) 5.8+8.2
Mean pre-op value 9.8+8.2
Mean post-op value 3.2+3.6
Mean hospital stay, days, median (range) 5 (3-15)
Foley removal (POD), day (mean=SD) 1.5+0.6
Self voiding (POD), day (mean=SD) 1.7+0.9
Complications, n (grade)
Lymphedema 4 (I-11)
Infected ascites 2 ()
Intra-abdominal abscess 1 (Ilb)
Intra-abdominal cyst with skin metastasis 1 (Illa)

LN: lymph node, SCCA: squamous cell carcinoma antigen, POD:
post-operative day.

Table 3. Accuracy of MRI or CT in assessment of lymph node (LN)
involvement

Result Paraaortic LN Pelvic LN
M/C + / Patho + 2 7
M/C + / Patho — 1 2
M/C — / Patho + 4 2
M/C — / Patho — 9 5
Rotal 16 16
Sensitivity (%) 33.3 77.8
Specificity (%) 90.0 71.4
PPV (%) 66.7 77.8
NPV (%) 69.2 71.4
Accuracy (%) 68.8 75.0

M/C: MRI or CT diagnosis, Patho: pathologic diagnosis, PPV: pos-
itive predictive value, NPV: negative predictive value.
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Fig. 2. (A) Five-year disease-free survival rate in laparoscopic surgical staging and primary concurrent cheomoradiation group. (B) Five-year
overall survival rate in laparoscopic surgical staging and primary concurrent chemoradiation group.

Table 4. Reports of surgical staging procedures in LACC

Author Procedure Survival LN imaging( )/ Conclusion
(year) patho(+)
Vidaurreta LPS (n=84) NA 18 (48.3%) Safe & effective method, low complication, fast sub-
(1999)™ sequent treatment.
Goff Retroperitoneal (n=61, 69%) 60% (5 yr OS) 19 (35%) Minimal surgical morbidity,
(1999)"  LPS (n=18, 21%), Treatment modification in over 40% after staging surgery,
Intraperitoneal (n=7, 10%) May improve clinical outcome.
Vergote LPS (n=42, 100%) 33% (LN+) vs. 7 (18.4%) Confirm feasibility, lower morbidity & substantial num-
(2002)'®  (retroperitoneal: 21, 88% (LN—) ber of paraaortic LN metastasis undetected by pre-
transperitoneal: 21) (1yrOS) operative imaging study
Hertel LPS (n=109) followed by NA For paraaortic LN,  Safe and of high accuracy , helping to optimize the sub-
(2002)"7  radical hysterectomy or CT: 13/91 (14.3%) sequent treatment
adjuvant therapy MRI: 6/67 (8.9%)
Sonoda LPS (n=111) Median survival 11 (10%) Feasible technique.
(2003)" LN(+): 26.5 mo The long-term survival benefits of surgical staging have
LN(—): 38.6 mo yet to be proven.
Lai Surgical staging 32 vs. DFS & OS For paraaortic node The benefit of surgical staiging remained unproven
(2003)"  clinical staging 29 (LPS: 15,  Surgical <Clinical 8 (25.0%) First ramdomized study
extraperitoneal: 17)
Chung LPS (n=44) DFS 89.7% (2 yr) 5(11.3%) Feasible method,
(2005)* Cytoreduction of involved LNs with minimal morbidity,

Detection of microscopic metastasis,
Future large prospective trials necessary
Marnitz LPS (n=84) 0OS 50% (5 yr) NA Debulking of tumor-involved lymph nodes significantly
(2005)*' improves overall survival and should be performed prior
to primary chemoradiation and should be the basis for
all treatment studies

Leblanc LPS (n=181) DFS/0OS 44 (24.8%) Therapeutic effect with resection of positive nodes fol-
(2007)* 56.3/58.3% (5 yr) lowed by a tailored chemoradiation therapy.
Lim LPS (n=83) DFS/0S 6 (7.8%) Survival benefit of debulking lymph nodes or full lymph
7! o (5 node dissection is not clear.
(2008)2 9/89% (5 yr) de dissection i 1
Current LPS (n=20) DFS/0OS 4 (23.5%) No benefits on survival outcomes compared with primary
study 74/80% (3 yr) concurrent chemoradiation after clinical staging

LACC: locally advanced cervical cancer, LN: lymph node, LPS: laparoscopy, NA: none available, OS: overall survival, DFS: disease free survival.
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DFS rate and 5-year OS rate was 55% and 62%, respectively.
There was no difference of DFS and OS between the two
groups (p=0.28 and 0.79, respectively) (Fig. 2).

DISCUSSION

LN metastasis is considered to be the most important prog-
nostic factor.” The discrepancy between clinical staging and
prognosis was largely attributed to the fact that the same ther-
apy was given in LACC regardless of nodal status. A lot of ef-
forts have been made to resolve this problem using imaging
modalities. However, the sensitivity of CT and MRI is re-
ported as 34% and 30.3-75%, respectively,”” and PET has lim-
itations in detecting metastatic nodes due to lesion sizes and
other causes in spite of the reported great clinical useful-
ness.>'"" In this study, PETs were conducted for five patients
in LSS group and the sensitivity was the same as that of MRI
or CT. Therefore, surgical staging was considered an im-
portant pretreatment procedure in LACC, though the effec-
tiveness was controversial in many previous reports (Table 4).

Since the feasibility report of LSS in LACC by Vidaurreta et
al." in which false negative rate of imaging study was as high
as 48.3% (18/38), several studies have shown the same re-
sults about the safety and usefulness of surgical staging.'"®
On the other hand, the first randomized study of Lai et al.” re-
vealed a significant worse DFS rate of surgically staged pa-
tients than that of clinically staged patients. After Lai’s study,
there were a couple of reports which demonstrated survival
benefits of LSS through therapeutic effect of removal of meta-
static LNs and tailored RT.***

Fagotti et al.” summarized the purpose of pretreatment sur-
gical staging: to identify positive nodes in patients with LACC
that is considered clinically negative; to recognize intra-
peritoneal disease; to tailor the treatment plan based on histo-
logical confirmation; to remove macroscopically positive no-
des; and to transpose the ovary outside the radiation field.
Initial studies were undertaken with the hope of increased
survival in patients with advanced cervical cancer. The postu-
lation that a staging operation could increase the survival rate
was based on the effect of the tailored extended field RT, ap-
propriate adjuvant treatment modality after histological con-
firmation of nodal status and debulking of positive LNs.

A previous report described increased survival in patients
with macroscopic LN resected.” Another study also reported
increased survival in patients without residual paraaortic
LNs.** Marnitz et al.”! found that the removal of more than
five pelvic and/or five positive paraaortic LNs was associated
with significant improvement of OS. However, Goff et al.'®
mentioned that it would be impossible to verify that surgical
excision of grossly involved nodes provides a surgical advant-
age without sufficient randomized trials.

Debulking effects of the involved LNs also seemed to be re-
flected in the decrease of squamous cell carcinoma antigen
(SCCA) in this study. A significant dropping of SCCA was ob-
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served even without any change of the primary cervical tumor
mass after LSS in positive LN group (N=13), from 11.0 to 3.4.
Meanwhile in the negative LN group, the dropping was rela-
tively small, from 5.3 to 3.7.

Although the significance of the removal of metastatic LNs is
controversial, it can allow radiation oncologists to use lower
doses in extended field RT. A randomized trial conducted by
the Radiation Therapy Oncology Group (RTOG) demon-
strated an overall benefit of extended field RT over pelvic RT
for patients with cervical cancer, which can be explained by a
lower incidence of distant failure in complete responders and
a better salvage in the complete responders who later failed
locally.” Extended field RT has been shown to improve local
control in stage IIIC endometrial cancer, but radiation-related
toxicity occurred more frequently than in other radiation
modalities. To minimize the dose to the small bowel and other
normal tissue, intensity modulated radiation therapy (IMRT)
was recommended.*®

DFS and OS were compared between 13 patients with histo-
logically confirmed positive LNs after LSS (true positive) and
36 patients in CCRT group with radiologically suspected meta-
static LNs only to show no significant difference (5-year DFS,
44.4% vs. 46.1%, p=0.24; 5-year OS, 58.3% vs. 54.2%, p=
0.35). However, three-year DFS and OS were both better in 33
imaging-negative CCRT group patients than those in 4 imag-
ing-negative/pathology-positive (false negative) patients after
LSS (3-year DFS, 50% vs. 87%, p=0.022; 3-year OS, 50% vs.
84%, p=0.033). These findings indicate that no additional ben-
efit is given by performing LSS regardless of the pre-LSS ima-
ging study result and there is not that significant therapeutic
beneficial effect of metastatic LNs removal. Even though there
was no statistical significance, DFS of CCRT group showed a
weak trend toward better than that of LSS group (Fig. 2B). It
might be resulted from the difference of type of radiations be-
tween the two groups and delayed time intervals to treatment
mainly due to the morbidity of the LSS procedure (Table 1).

Now gynecologic oncologic group (GOG) is about to start
GOG 233 which is as to the utility of preoperative FDG-PET/
CT scanning prior to primary CCRT to detect retroperitoneal
LN metastasis in advanced gynecologic cancers including
LACC. This prospective randomized trial is expected to sug-
gest a good modality that can overcome the low sensitivity/
specificity of MRI or CT and improve the survival of LACC.

In conclusion, even though LSS for LACC provided a more
accurate LN status, LSS-based RT tailoring did not show sur-
vival benefit in LACC. Given the possible bad influence of LSS
itself, time delay to definite treatment or its related complica-
tions, further studies are required to find new method to im-
prove survival outcomes in LACC.
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