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Cyclooxygenase-2 Expression in Cervical SCC Cells in Lymphovascular Space
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Introduction

Cyclooxygenase-2 (COX-2), an isoform of
cyclooxygenase, is a key enzyme in the synthesis of
prostaglandins.  COX-2 expression is normally induced
by inflammatory stimuli but is detectable in precancerous
lesions and cancers of several sites including gynecologic
organs (Munkarah and Ali-Fehmi, 2005).  Clinical studies
have documented a correlation of COX-2 expression with
increased metastatic potential, higher tumor stage, and
poor response to treatment (Kakiuchi et al., 2002;
Munkarah and Ali-Fehmi, 2005; Liu et al., 2006; Haffty
et al., 2008).  There is great interest in COX-2 expression
as a poor prognostic indicator as well as the potential
therapeutic benefit for cancer treatment with COX-2
inhibitors (Young et al., 2008).

In our previous study, we demonstrated that COX-2
expression of cervical squamous cell carcinoma may
provide additional prognostic information in tumors
showing lymphovascular space invasion (LVSI)
(Khunamornpong et al., 2009).  We have postulated that
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Background: Cyclooxygenase-2 (COX-2) activity is related to the development and progression of cervical
cancer.  Previous studies have shown that COX-2 expression in early stage (stage IB-IIA) cervical squamous cell
carcinoma is associated with lymph node metastasis in tumors with lymphovascular space invasion (LVSI), and
that COX-2 expression may facilitate lymph node metastasis after LVSI occurs.  In this study, we evaluated
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stage IB-IIA cervical squamous cell carcinoma with LVSI were evaluated for expression of COX-2 in tumor
emboli.  Results were correlated with overall COX-2 expression of tumor and clinicopathologic features using
statistical analysis. Results: Expression of COX-2 was detected in 49.3% of cases.  Expression of COX-2 in
tumor emboli (LV-COX-2 expression) was identified in 61 cases (40.7%).  LV-COX-2 expression was associated
with high LVSI count (p<0.001) and had a marginal association with tumor COX-2 expression (p=0.050) and
lymph node metastasis (p=0.063).  In tumors showing high LVSI count, LV-COX-2 expression was an independent
predictor for lymph node metastasis (p=0.038, 95% CI=1.030-2.725) whereas tumor COX-2 expression (p=0.550)
was not. Conclusion: Evaluation of COX-2 expression in tumor emboli may provide additional prognostic value
for lymph node metastasis in cervical squamous cell carcinomas with a high LVSI count.
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COX-2 expression may facilitate lymph node metastasis
after LVSI occurs.  This postulation raises a further
question of whether COX-2 expression in the tumor
emboli would provide prognostic information in addition
to the COX-2 status of the tumor (tumor COX-2
expression).  To our knowledge, the significance of COX-
2 expression in neoplastic cells within the lymphovascular
spaces (LV-COX-2 expression) of cervical squamous cell
carcinoma has not been evaluated.

Materials and Methods

This study was approved by the Ethics Committee of
the Faculty of Medicine, Chiang Mai University. The cases
of stage IB-IIA squamous cell carcinoma of the uterine
cervix treated by radical hysterectomy with lymph node
dissection between January 2003 and December 2006
were retrieved from the surgical pathology files of the
Department of Pathology, Faculty of Medicine, Chiang
Mai University.  Clinical data were obtained by chart
review.  The slides of each case were reviewed for
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histological findings (histological type, size, grade,
fraction of cervical stromal invasion, thickness of residual
uninvolved stroma, parametrial and vaginal involvement,
LVSI, and lymph node metastasis).

Identification of LVSI was based on the criteria of
Roman et al (1998), with the exclusion of equivocal
results.  A semiquantitative stratification of LVSI was
determined from a total count of the lymphovascular
spaces in all tumor slides; cases with 10 spaces or less
involved were designated as ‘low’ LVSI and cases with
>10 spaces involved as ‘high.’  A representative formalin-
fixed, paraffin-embedded tissue block containing invasive
carcinoma was selected for immunohistochemistry in each
case.  The immunostains were performed using anti-COX-
2 polyclonal antibody (Diagnostic Biosystem, CA, dilution
1:300) as previously described (Khunamornpong et al.,
2009).  Human colonic adenocarcinoma was used as
positive control and omission of the primary antibody as
a negative control.  Overall expression of COX-2 (tumor
COX-2 expression) was scored ‘positive’ when at least
10% of neoplastic cells showed cytoplasmic staining of
at least moderate intensity.  The clinical and
histopathologic data of these cases were previously
reported in another study on COX-2 expression by
immunohistochemical stain (Khunamornpong et al.,
2009).

Only cases with the presence of LVSI were included
in this study, as the sole presence of LVSI is an important
predictive factor for lymph node metastasis
(Khunamornpong et al., 2009),  After the evaluation of
tumor COX-2 expression was completed, the
immunostained slides of these cases were re-evaluated to
identify positivity of COX-2 in the neoplastic cells within
the lymphovascular spaces.  Due to the relatively small
number of neoplastic cells present in the lymphovascular
spaces, expression of COX-2 in these cells (LV-COX-2
expression) was considered when there was positive
cytoplasmic staining of at least moderate degree in at least
one neoplastic cell.  The histologic features and the follow-
up status of the patients in cases with positive LV-COX-2
expression and those without were compared, with an
emphasis on the previously reported predictive factors for
lymph node metastasis, including parametrial
involvement, high LVSI count, and COX-2 expression
(Khunamornpong et al., 2009).

The correlation of variables was evaluated by the Chi
squared test or Fisher’s exact test, as appropriate.
Multivariate analyses were performed by logistic
regression and Cox regression models in a forward
stepwise fashion.  A result was considered to be
statistically significant when the p value was less than
0.05.

Results

From 196 cases of stage IB-IIA cervical squamous
cell carcinoma, 46 cases without LVSI were excluded;
there were 150 cases included in the current study.  Tumor
COX-2 expression was observed in 74 cases (49.3%).  LV-
COX-2 expression (Figure 1) was identified in 61 cases
(40.7%).  The comparison between the status of LV-COX-

2 expression and other histologic variables including
follow-up status is shown in Table 1.  LV-COX-2
expression was associated with high LVSI count (p<0.001)
and had a marginal association with tumor COX-2
expression (p=0.050) and lymph node metastasis
(p=0.063).  The rate of recurrence was not different in
either group, with or without LV-COX-2 expression.

Univariate analysis of the predictive histologic features
for lymph node metastasis showed significant association
of nodal metastasis with parametrial involvement

Table 1. Comparison of Clinicopathological
Parameters between LV-COX-2 Positive and LV-COX-
2 Negative Tumors

Parameter                     LV-COX-2 expression p value
              Positive (n=61) Negative (n=89)

Histology
Histologic grade 2-3 53 (86.9%) 70 (78.7%)   0.197
Parametrial involvement 19 (31.2%) 29 (32.6%)   0.853
Vaginal involvement   4  (6.6%) 15 (16.9%)   0.063
Invasion of outer third of stroma

51 (83.6%) 81 (91.0%)   0.170
Residual stroma < 3mm 39 (63.9%) 64 (71.9%)   0.301
High LVSI count 45 (73.8%) 35 (39.3%) <0.001
Overall COX-2 36 (59.0%) 38 (42.7%)   0.050
Lymph node metastasis 27 (44.3%) 27 (30.3%)   0.081

Follow-up status
Overall recurrence          6/58 (10.3%) 10/85 (11.8%)  0.791
Recurrence in cases without adjuvant therapy
                                        2/16 (12.5%)  3/31  (9.7%) 1.000

Table 2. Correlation of LV-COX-2 Expression and Risk
Factors Associated with Lymph Node Metastasis

Parameter                     LV-COX-2 expression p value
          Positive (n=61) Negative (n=89)
        Total Metastatic Total Metastatic

Parametrial involvement
Positive (n=48) 19 13 (68.4%) 29 17 (58.6%) 0.493
Negative (n=102) 42 14 (33.3%) 60 10 (16.7%) 0.051

LVSI count
High (n=80) 45 25 (55.6%) 35 12 (34.3%) 0.058
Low (n=70) 16 2 (12.5%) 54 15 (27.8%) 0.323

Tumor COX-2 expression
Positive (n=74) 36 19 (52.8%) 38 14 (36.8%) 0.168
Negative (n=76) 25   8 (32.0%) 51 12 (23.5%) 0.431

Figure 1. COX-2 Expression in Neoplastic Squamous
Cells within an Endothelium-bound Lymphovascular
Space  (x 400)
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(p<0.001), residual stroma <3 mm (p=0.030), tumor COX-
2 expression (p=0.030), and histologic grade (p=0.037).
The association between LV-COX-2 expression cells and
lymph node metastasis was not significant (p=0.081).
Multivariate analysis showed that parametrial
involvement was the only independent predictor for lymph
node involvement (p<0.001, 95% CI=1.912-10.136).

With respect to the previously reported predictive
factors for lymph node metastasis, the cases were stratified
based on the following features: LVSI count (high vs. low),
tumor COX-2 expression (positive vs. negative), or
parametrial involvement (positive vs. negative), to
examine whether there was any significance of LV-COX-
2 expression in each subgroup (Table 2).  Cases with LV-
COX-2 expression showed a higher rate of lymph node
metastasis in each of the three following subgroups:
tumors with high LVSI count, tumors with COX-2
expression, and tumors with negative parametrium.
However, the difference was not statistically significant.
Marginal association between LV-COX-2 expression and
lymph node metastasis was observed in the cases with
high LVSI count (p=0.058) and those with negative
parametrium (p=0.051).

As marginal association was observed in the group of
tumors with high LVSI count and the group with negative
parametrium, multivariate analysis was further examined
in each group.  In the group with high LVSI count,
independent predictors for lymph node metastasis
included parametrial involvement (p=0.012, 95%
CI=1.314-9.100) and LV-COX-2 expression (p=0.038,
95% CI=1.030-2.725) but not tumor COX-2 expression
(p=0.550).  In the group with negative parametrium, only
high LVSI count had a marginal association with lymph
node involvement in multivariate analysis (p=0.058, 95%
CI=0.967-7.277).

Discussion

COX-2 expression in cervical carcinoma has been
linked to the extent of tumor growth, local invasion, the
presence of LVSI, lymph node metastasis, and poor
clinical outcome (Ryu et al., 2000Gaffney et al., 2001;
Ferrandina et al., 2002; Kim et al., 2002; Manchana et
al., 2006; Dursun et al., 2007; Khunamornpong et al.,
2009).  Few studies that were limited to surgically-treated
cervical squamous cell carcinoma indicated an association
of COX-2 expression with LVSI or lymph node metastasis
(Kim et al., 2003; Dursun et al., 2007; Khunamornpong
et al., 2009).  COX-2 expression was significantly
associated with the  risk of tumor recurrence and survival
in surgically treated patients who did not receive
postoperative adjuvant therapy (Khunamornpong et al.,
2009).

High LVSI count has been reported to be a risk factor
for lymph node metastasis in surgically treated patients,
but there was no association between tumor COX-2
expression and the quantity of LVSI  (Khunamornpong
et al., 2009).  In this study, LV-COX-2 expression strongly
correlated with high LVSI count of tumors (p<0.001),
whereas the association between LV-COX-2 expression
and tumor COX-2 expression was only of marginal

significance (p=0.050).  As there was a strong correlation
between LV-COX-2 expression and high LVSI count, the
larger number of neoplastic cells within the
lymphovascular spaces may, at least partially, contribute
to an increased chance of finding COX-positive cells.
With regard to the prognosis, LV-COX-2 expression was
not significantly associated with lymph node metastasis
or tumor recurrence.

When the subgroups of tumors were analyzed, LV-
COX-2 expression was independently associated with an
increased rate of lymph node metastasis in tumors showing
high LVSI count (p=0.038).  However, the promoting
effect of LV-COX-2 expression for lymph node metastasis
was not observed in tumors with low LVSI count.  There
was also a tendency for the COX-2-positive tumors to
have a higher rate of lymph node metastasis when LV-
COX-2 expression was identified in comparison with the
absence of LV-COX-2 expression, but the difference was
not significant.  The presence of LV-COX-2 expression
in cases with negative parametrium was also marginally
associated with lymph node metastasis (p=0.051).

These findings suggest that LV-COX-2 expression
might be a reflection of increased metastatic potential of
neoplastic cells.  The evaluation of LV-COX-2 expression
may provide additional prognostic value to the
conventional evaluation of tumor COX-2 expression in
certain selected subgroups, particularly those showing
high LVSI count.  Further investigations, particularly in
vitro, may clarify the possible mechanisms for increased
metastatic potential for COX-2-positive cells of cervical
squamous cell carcinoma.

In conclusion, expression of COX-2 in neoplastic cells
within lymphovascular spaces may provide additional
prognostic value for lymph node metastasis in cervical
squamous cell carcinoma with high LVSI count.
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