J Gynecol Oncol Vol. 21, No. 3:186-190, September 2010 DOI:10.3802/jgo.2010.21.3.186

Original Article

The type of metastasis is a prognostic factor
in disseminated cervical cancer
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Objective: The objectives of this study were twofold: to verify whether the type of metastasis (lymphatic vs.
hematogenous) is a prognostic factor, and to identify molecular markers associated with survival in patients with
disseminated cervical cancer.

Methods: Between April 1997 and May 2008, 30 patients with disseminated cervical cancer who had supraclavicular
lymph node (N=13) or hematogenous metastases (N=17) were initially treated at our institute. We reviewed medical
records to extract clinicopathologic variables. For 17 patients with available pathological specimens, we evaluated the
association of immunohistochemical staining for metalloproteinase (MMP)-2, vascular endothelial growth factor
(VEGF)-A, and laminin V gamma (LAMC)-2 with survival and clinicopathologic variables via a log-rank test and Cox
regression analysis.

Results: Patients who had only lymphatic metastasis (odds ratio [OR], 5.3; 95% confidence interval [CI], 1.4 to 19.5)
or completed initial treatment (OR, 3.2; 95% CI, 1.1 to 9.9) showed better survival than patients who did not, but
none of the molecular markers were associated with survival. Out of 13 patients with only lymphatic metastasis, three
patients who had received volume-directed radiation with concurrent chemotherapy had a long-term survival of over
two years. However, patients with hematogenous metastasis showed extremely poor prognosis.

Conclusion: The type of metastasis and completion of initial treatment were associated with prolonged survival in
patients with disseminated cervical cancer, and over 20% of patients with lymphatic metastasis were salvaged with
volume-directed radiation with concurrent chemotherapy. None of the molecular markers were associated with
survival in patients with disseminated cervical cancer.
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INTRODUCTION

Cervical cancer is one of the most common gynecological
cancers. According to the GLOBOCAN 2002 database, the
worldwide incidence of cervical cancer is 16.2/100,000, but
that of uterine and ovarian cancer is 6.5/100,000 and 6.6/
100,000, respectively‘1 In contrast to localized cervical cancer,
the cervical cancer with distant metastasis (disseminated cer-
vical cancer) is known to have a poor prognosis.** For exam-
ple, the 5-year survival rate of patients with stage 4B cervical
cancer is about 9%.> Therefore, the goal of treatment for dis-
seminated cervical cancer is not disease cure, but the pro-
longation of life with disease or palliation of symptoms.
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However, some patients with disseminated cervical cancer
have long-term survival and the prognostic factors that pre-
dict this rare long-term survival are unclear.*®

We theorized that the type of metastasis may be a prognostic
factor in patients with disseminated cervical cancer. Thus, we
hypothesized that patients with hematogenous metastasis
had a worse prognosis than patients with only lymphatic
metastasis, because of their aggressive behavior. Molecular
markers associated with hematogenous metastasis may
therefore be potential prognostic factors in patients with dis-
seminated cervical cancer. In the literature, three markers are
associated with hematogenous metastasis; metalloproteinase-
2 (MMP-2), vascular endothelial growth factor-A (VEGF-A),
and laminin V gamma-2 (LAMC-2). In breast cancer, MMP-2
and VEGF-A are differentially expressed in liver and lymph
node (LN) metastasis.®” Similarly, LAMC-2 expression was
associated with hematogenous metastasis in bladder cancer.®
Therefore, we examined whether the type of metastasis
(lymphatic vs. hematogenous) and molecular markers were
associated with survival in patients with disseminated cer-
vical cancer.
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MATERIALS AND METHODS

1. Patients

We abstracted the clinicopathologic data from the cancer
registry database of our department. Patients with dissemi-
nated cervical cancer were defined as patients who had clini-
cally evident or biopsy-proven supraclavicular lymph node
(SCLN) or hematogenous metastatic lesions. Patients with
recurrent tumors were excluded. Patients with SCLN or hem-
atogenous metastatic lesions that the physician believed were
‘clinically evident’ were included in this study, even if the pa-
tients did not receive a lesion biopsy. Patients with only para-
aortic or mediastinal LNs metastasis on imaging were ex-
cluded as they did not indicate disseminated cervical cancer.
Clinicopathologic data included age, histology type, number
of involved sites, type of metastasis, type of primary treat-
ment, treatment completion, chronic complications, and du-
ration of survival after treatment.

The institutional review board approved this study (K-1001-
002-036) and permitted us to waive informed consent.

2. Variables
Pretreatment computed tomography (CT) or magnetic reso-
nance imaging (MR) of the abdomen, pelvis, and chest area was
performed in all patients. In addition, positron emission to-
mography (PET) or PET/CT was performed in 22 of 30 patients.
The number of involved sites and the type of metastasis were
determined by the imaging findings. Specifically, metastatic le-

sions detected by CT or MR were regarded as positive lesions.
LNs whose shortest diameter was longer than 1 cm were re-
garded as positive. Interpretation of lesions in the other organs
was at the attending radiologist’s discretion. However, lesions
detected by only PET or PET/CT but not by CT or MR were re-
garded as negative because PET or PET/CT has high false pos-
itive rates.” SCLNs that were enlarged or had fluorodeox-
yglucose (FDG) uptake in the imaging studies were biopsied.
The number of involved sites was the number of involved or-
gans, except that LNs were further classified into pelvic,
para-aortic, mediastinal, and supraclavicular LNs. When the in-
volved sites outside of the pelvic organs were all LN, the type
of metastasis was regarded as lymphatic; otherwise, the type
of metastasis was designated as hematogenous.

3. Molecular markers

For 17 patients whose histological specimens were available,
immunohistochemical staining for MMP-2, VEGF-A, and
LAMC-2 were performed. MMP-2 (low vs. high) and VEGF-A
(low, medium, or high) staining were graded qualitatively by
a specialized pathologist who was blinded to the clinical data.
LAMC-2 staining was graded as low if the percentage of stained
cells was below 10%; otherwise, LAMC-2 was graded as high.

4. Analysis
The survival curves were plotted with the Kaplan-Meier
method. The association of overall survival (OS) with clin-
icopathologic variables and the expression levels of MMP-2,

Table 1. Clinicopathologic characteristics of patients with disseminated cervical cancer and its association with overall survival via univariate analysis

Clinicopathologic variables No. of patients Median OS (mo) p-value
Age, yr <51 15 20 NS
>51 15 12
Histologic type Squamous 25 15 NS
Non-squamous 5 12
Number of involved sites <4 12 16 NS
>4 18 8
Type of metastasis Lymphatic 13 47 <0.01
Hematogenous 17 8
Type of primary treatment VDRCC 17 14 NS
Chemotherapy 6 15
Radiation 7 8
Treatment completion Yes 25 16 <0.01
No 5 3
MMP-2 expression* Low 10 6 NS
High 7 12
VEGF-A expression* Low 2 2 NS
Medium 12 8
High 3 47
LAMC-2 expression* Low 12 14 NS
High 5 7

OS: overall survival, NS: not significant, VDRCC: volume-directed radiation with concurrent chemotherapy, MMP-2: metalloproteinase-2, VEGF-A:

vascular endothelial growth factor-A, LAMC-2: laminin V gamma-2.

*MMP-2, VEGF-A, LAMC-2 expressions were evaluated in 17 patients.
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VEGF-A, and LAMC-2 were tested via the log-rank test. With
variables associated with OS in log-rank test, we performed
multivariate analysis using the Cox proportional hazard
model. All statistical analysis was performed with SPSS ver.
14.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

1. Clinical characteristics of patients

Between April, 1997, and May, 2008, 30 patients with dis-
seminated cervical cancer were initially treated at our institute.
The median age was 51 years and the most common histologic
type was squamous cell carcinoma. Excluding the uterine cervix
itself, pelvic and para-aortic LNs were the most commonly in-
volved sites. The body of the uterus, bladder, mediastinal LN,
SCLNs, inguinal LNs, bone, lung, pancreas, liver, omentum,
adrenal gland, peritoneum, and psoas muscle were listed as oth-
er involved sites.

Primary treatment was volume-directed radiation with con-
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current chemotherapy (VDRCC), chemotherapy alone, or ra-
diation alone in 17, 6, and 7 patients, respectively. VDRCC
was defined as radiation to areas where tumors were radio-
logically present with concurrent chemotherapy. The chemo-
therapy regimens in VDRCC were as follows: cisplatin 75
mg/m’” every three weeks in 10 patients, weekly cisplatin 40
mg/m’ in 3 patients, and 5-fluorouracil (FU) 1,000 mg/m” for
five days plus cisplatin 50 mg/m” every three weeks in 4
patients. In patients who underwent VDRCC, the radiation
field included the whole pelvis area and other areas where le-
sions were identified by imaging. Specifically, radiation was
administered to para-aortic LNs, mediastinal LNs, SCLNSs,
bone, and liver in 13, 3, 12, 1, and 1 patient, respectively. For
pelvic radiation, the four-field box technique was employed.
In some patients, a boost radiation to point B was administered
at the discretion of attending radiation oncologists. The cu-
mulative radiation dose to point A was between 81 and 91 Gy
in 11 patients with vaginal brachytherapy. Radiation to areas
other than the pelvis was performed simultaneously with pel-

Fig. 1. High expressions of metal-
loproteinase-2 (MMP-2), vascular
endothelial growth factor-A (VEGF-
A), laminin V gamma-2 (LAMC-2)
detected by immunohistochemical
staining. (A-D) Immunohistoche-
mical staining results of cervical
punch biopsy specimens from a pa-
tient who had pelvic, para-aortic, in-
guinal and supraclavicular lymph
node metastasis; (E and F) Immuno-
histochemical staining results of cer-
vical punch biopsy specimens from
another patient who had pelvic,
para-aortic, and supraclavicular lymph
node metastasis.
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vic radiation. Cumulative doses to para-aortic LNs, media-
stinal LNs, SCLNs, and bone were 50-70 Gy, 45-56 Gy, 59-72
Gy, and 20 Gy, respectively. A patient received radiation to a
hepatic lesion through image-guided stereotactic body radia-
tion therapy using the cyberknife. In patients who received
chemotherapy alone, the regimens were: paclitaxel plus cis-
platin in 3 patients, 5-FU plus cisplatin in 2 patients, and top-
otecan plus cisplatin in 1 patient. Among seven patients who
received radiation alone, 4 patients received only pelvic radia-
tion, and 3 patients underwent radiation to para-aortic LNs
and SCLNs in addition to pelvic radiation. Radiation to
para-aortic LNs and SCLNs were performed simultaneously
with pelvic radiation and cumulative doses were similar in pa-
tients who received VDRCC.

In 13 patients with lymphatic metastasis, the primary treat-
ment was VDRCC, chemotherapy alone, or radiation alone in
9, 2, and 2 patients, respectively. In 17 patients with hema-
togenous metastasis, VDRCC, chemotherapy alone and radia-
tion alone were performed in 8, 4, and 5 patients, respectively.

Among 30 patients, 5 could not finish the planned primary
treatments and 4 patients experienced chronic complications
of treatment. Namely, in the VDRCC group, one incomplete
treatment, one esophageal stricture, and one rectovaginal fis-
tula were observed. In the chemotherapy alone group, a sub-
sequent radiation for persistent diseases after chemotherapy
caused a rectovaginal fistula in a patient. In the radiation alone
group, four incomplete treatment and one bowel obstruction
from radiation colitis occurred (Table 1).

The median follow-up duration was 13 months (range, 1 to
140 months), and 21 deaths were observed. The median OS
was 14 months and the 2-year OS rate was 36%. The 2-year OS
rate of patients with hematogenous metastasis was 7%, but
that of patients with lymphatic metastasis was 75%.

2. Expression of molecular markers
Immunohistochemical staining showed variable degrees of
MMP-2, VEFG-A, LAMC-2 expressions (Fig. 1). The expression
profiles of molecular markers are presented at Table 1.

3. Association of clinicopathologic variables with OS

In univariate and multivariate analysis, the type of meta-
stasis and treatment completion were associated with OS
(Table 1, Fig. 2). Patients with hematogenous metastasis had
a 5.3-fold higher risk of death than those with lymphatic
metastasis, and patients who could not finish the planned pri-
mary treatment had a 3.2-fold higher risk of death than those
who finished the primary treatment (Table 2). However, none
of the molecular markers showed association with OS.

4. Prognosis of patients with lymphatic vs. hematogenous
metastasis
Nine of 13 patients with lymphatic metastasis underwent
VDRCC. Four of nine patients who underwent VDRCC had no
evidence of disease (NED) at six months after primary treat-
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Fig. 2. Overall survival curves according to type of metastasis.

Table 2. Association of clinicopathologic variables with overall sur-
vival via multivariate analysis

95% Confidence
Clinicopathologic variables  p-value ?:tliis interval
Lower  Upper
Type of Lymphatic 1.0
metastasis Hematogenous  0.01 53 1.4 19.5
Treatment  Yes 1.0
completion No 0.04 3.2 1.1 9.9

ment. Furthermore, three of four patients with NED at six
months were disease-free at two years after primary treatment.
However, all patients with hematogenous metastasis had per-
sistent lesions at six months after primary treatment.

DISCUSSION

Our results suggest that disseminated cervical cancer patients
with only lymphatic metastasis showed a better prognosis than
hematogenous metastasis. Specifically, 3 of 9 patients who had
only lymphatic metastasis and underwent VDRCC were NED
at two years after treatment. However, the prognosis of patients
with hematogenous metastasis was extremely poor regardless
of the treatment modalities. Our findings suggest that a more
individualized and intrepid approach might be beneficial in dis-
seminated cervical cancer patients with only lymphatic meta-
stases. In other words, while VDRCC might be overtreatment
for patients with hematogenous metastases, it may be adequate
for patients with only lymphatic metastasis. Prospective clin-
ical trial testing of the efficacy and toxicities of VDRCC for dis-
seminated cervical cancer patients with only lymphatic meta-
stasis is warranted.

Studies on patients with disseminated cervical cancer are ex-
tremely rare and generally report poor prognosis. For in-
stance, a retrospective study reported that none of nine pa-
tients with biopsy-proven SCLN metastasis were alive at 14
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months after diagnosis,IO and another study showed that the
median OS of 14 patients was 7.5 months.'' However, in stud-
ies with a curative intent, tumor targeting chemoradiation
was used and reported more favorable prognosis. Specifically,
in a study including 33 patients with histologically confirmed
SCLN metastasis, the 5-year survival rate was 16.5%.° In addi-
tion, another study including 12 patients with SCLN meta-
stasis reported a 24.7% 2-year OS rate.’ The survival rates of
the latter two studies were similar to our study.

Metastasis type and treatment completion were both asso-
ciated with prolonged survival. However, it is unclear whether
treatment completion itself is a prognostic factor, because a
good performance status may contribute to prolonged survival.
We were unable to obtain reliable toxicity data from medical
records, and could not compare the toxicity of VDRCC with other
treatments. However, treatment completion rates and chronic
complications rates were similar in the VDRCC group and other
treatment groups, indicating that VDRCC is a feasible treat-
ment option for patients with disseminated cervical cancer.

In patients with disseminated cervical cancer, the type of
metastasis and treatment completion are potential prognostic
factors for prolonged survival. VDRCC might be overtreat-
ment for those with hematogenous metastases, but a promis-
ing approach for those who have only lymphatic metastases. A
prospective trial evaluating the efficacy and toxicity of
VDRCC in disseminated cervical cancer patients with only
lymphatic metastasis is warranted.
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