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Objective: To evaluate whether the extent of lymphovascular space invasion (LVSI) is a risk factor for pelvic
lymph node metastases in stage IB1 cervical cancer.

Material and Method: The clinicopathological data of 397 patients with stage IBI cervical cancer undergo-
ing radical hysterectomy and pelvic lymphadenectomy (RHPL) at Chiang Mai University Hospital between
January 1998 and December 2002 were analyzed. The histology, tumor grade, depth of stromal invasion,
uterine corpus involvement, parametrial invasion and LVSI were analyzed for their association with pelvic
node metastases. The extent of LVSI was classified as negative, minimal (< 10 LVSI / cervical specimen), and
extensive (> 10 LVSI / cervical specimen,).

Results: Of the 397 patients, 146 (36.8%) had tumors containing LVSI, 82 (20.7%) and 64 (16.1%) had
minimal and extensive LVSI, respectively. Fifty nine (14.9%) patients had pelvic node metastases. Using
multivariable analysis, LVSI (p < 0.001), depth of stromal invasion (p < 0.001), tumor grade (p < 0.001), and
parametrial invasion (p < 0.001) were significant predictors of pelvic node metastases. The extent of LVSI
either minimal or extensive degree significantly influenced pelvic node metastases.

Conclusion: The presence of LVSI especially extensive involvement was significantly associated with the risk
of pelvic node metastases in stage IB1 cervical cancer.
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Patients with stage IB cervical cancer can be
treated with either radical hysterectomy and pelvic
lymphadenectomy (RHPL) or radiation therapy with
equivalent survival outcome". Pelvic node metastases
appear to be the most important prognostic factor that
affect recurrence and survival®®. Various pathologic
factors have been reported as being associated with a
high risk of lymph node metastases in women under-
going RHPL for early stage cervical cancer, including
tumor size, depth of cervical stromal invasion, para-
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metrial involvement and presence of lymphovascular
space invasion (LVSI)©337,

LVSI has been shown to be one of the inde-
pendent predicting factors for pelvic node metastases
in several studies®*!'%. In addition, the quantity or the
extent rather than only the presence of LVSI has been
reported to correlate significantly with a risk of lymph
node metastases in women with early stage squamous
carcinoma of the cervix®. The aim of this study was to
evaluate the association between the presence and the
extent of LVSI and the risk of lymph node metastases in
stage IB1 cervical cancer patients who were treated
with RHPL.
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Material and Method

The clinicopathological data of 418 patients
with stage IB1 cervical cancer undergoing RHPL at
Chiang Mai University Hospital between January 1998
and December 2002 were retrospectively reviewed
after approval of the Research Ethics Committee. The
patients’ age, histological cell type, grade of carcinoma,
depth of cervical stromal invasion, parametrial inva-
sion, uterine corpus involvement, surgical margin
status and LVSI were analyzed for association with
lymph node metastases. Some patients received a cycle
of preoperative cisplatin chemotherapy (75 mg/m?)
because a prolonged waiting period (more than 3 weeks)
for available operating room in an attempt to minimize
the risk of tumor progression and dissemination in the
interim.

All the pathology materials were reviewed by
our gynecologic pathologist (S.S.).The tumors were
classified histologically as squamous cell carcinoma,
mucinous adenocarcinoma, adenosquamous carcinoma,
and others including neuroendocrine carcinoma, clear
cell adenocarcinoma, mixed adenocarcinoma, and
adenosarcoma. The depth of cervical stromal invasion
was categorized by the proportion of cervical wall
invaded as inner third, middle third and outer third.
LVSI was defined as the presence of neoplastic cells
inside an endothelium-lined space in the cervical
stroma. Tumor invasion to the uterine corpus, adnexa,
parametrium, vaginal margin and pelvic nodes were also
determined.

Pathologic evaluation of LVSI was specially
reviewed for its presence and extent in the total uterine
cervix specimens. The extent of LVSI was classified
into 3 categories based on the total number of LVSI
identified in the cervical specimen. The 3 categories
were: negative (no LVSI), minimal (< 10 LVSI), and
extensive (< 10 LVSI).

The Chi-square test was used for analysis of
association between lymph node metastases and all
categorical variables. The Fisher’s exact test was used
instead of the Chi-square test if more than 25% of the
cells on the 2x2 table except histology, tumor grade and
depth of invasion. For vaginal margin we included
HSIL into the group of margin negative for cancer. The
logistic model was applied in a multivariable analysis
to determine the independent predicting factors for
lymph node metastases. p value <0.05 was considered
statistically significant.

Results
During the study period, 418 women with stage
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IBI cervical cancer underwent RHPL at Chiang Mai
University Hospital. Twenty one patients were excluded
from the study because of incomplete pathologic data
due to some histologic slides were not available. The
remaining 397 patients were eligible for analysis. The
mean age of the 397 patients was 43.6 years with a
range of 17— 75 years. The clinicopathological data of
these patients are shown in Table 1. There were 146
(36.8%) women whose tumors contained LVSI, 82
(20.7%) had minimal amount of LVSI and 64 (16.1%)
had extensive LVSI. Thirty five (8.8%) patients had
parametrial invasion identified in the hysterectomy
specimens. Pelvic node metastases were detected in 59
(14.9%) patients. Involved vaginal margins were found
in 25 (6.3%) patient, 13 (3.3%) were positive for high
grade squamous intraepithelial lesions but we included
them into the group of negative margin for cancer , and
12 (3.0%) had positive margin for invasive cancer.
In 233 patients who had salpingo-oophorectomy
performed, none had ovarian metastases. However the
HSIL was found on a fallopian tube of 1 patient.

Tumor grade, depth of stromal invasion,
uterine corpus involvement, parametrial invasion and
the presence of LVSI were all significantly correlated
with pelvic node metastases on univariable analysis as
shown in Table 1. Multivariable (Table 2) analysis
demonstrated that LVSI (p < 0.001), depth of stromal
invasion (p < 0.001), and parametrial involvement
(p <0.001) were significant predictors of pelvic node
metastases. Further evaluation of the association
between the extent of LVSI and pelvic node metastases
showed that patients whose tumors contained minimal
amount of LVSI had significantly higher incidence of
nodal metastases when compared with those whose
tumors had no LVSI (p < 0.001). Among the tumors
with LVSI, extensive involvement was significantly
associated with pelvic node metastases compared
with minimal LVSI (p=0.015).

Discussion

This study showed that the presence of
tumor emboli in the lymphovascular space was highly
associated with pelvic node metastases. Patients with
stage IB1 cervical cancer whose tumor contained
extensive LVSI had up to 40% incidence of pelvic node
metastases compared with the overall 15% of such
incidence in these study subjects. These findings were
in accordance with the study of Roman et.al, which
evaluated the influence of quantity of LVSI on the risk
of pelvic node metastases in women with early-stage
cervical cancer. LVSI correlated significantly with the
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Table 1. Frequency of pelvic nodal metastases by clinical and histologic characteristics: Univariable analyses

(N=397)
Characteristics Number (%) Pelvic lymph node metastases (%) p-value OR 95%CI
Negative Positive
Age (years)
<50 324 (81.6) 275 (84.9) 49 (15.1) 0.757 0.89 0.42-1.85
> 50 73 (18.4) 63 (86.3) 10 (13.7)
Preoperative Cisplatin
No 327 (82.4) 278 (85.0) 49 (15.0) 0.874 094 0.45-1.96
Yes 70 (17.6) 60 (85.7) 10 (14.3)
Histology
Squamous CA 257 (64.7) 210 (81.7) 47 (18.3) 0.066
Mucinous adeno CA 105 (26.5) 97 (92.4) 8 (7.6)
Adenosquamous CA 23 (5.8) 20 (87.0) 3(13.0)
Others 12 (3.0) 11(91.7) 1 (8.3)
Tumor grade
1 110 (27.7) 107 (97.3) 3 (2.7 <0.001
2 215 (54.2) 168 (78.1) 47 (21.9)
3 72 (18.1) 63 (87.5) 9 (12.5)
Depth of invasion
Inner third 127 (32.0) 121 (95.3) 6 (4.7 <0.001
Middle third 114 (28.7) 104 (91.2) 10 (8.8)
Outer third 156 (39.3) 113 (72.4) 43 (27.6)
Parametrial involvement
Negative 362 (91.2) 321 (88.7) 41 (11.3) <0.001 8.29 3.73-18.49
Positive 35 (8.8) 17 (48.6) 18 (51.4)
Corpus involvement
Negative 367 (92.4) 319 (86.9) 48 (13.1) 0.002 3.85 1.60-9.16
Positive 30 (7.6) 19 (63.3) 11 (36.7)
LVSI
Negative 251(63.2) 236 (94.0) 15 (6.0) <0.001 6.97 3.48-13.41
Positive 146 (36.8) 102 (69.9) 44 (30.1)
Minimal 82 (20.7) 64 (78.0) 18 (22.0) <0.001 243 1.11-5.35
Extensive 64 (16.1) 38(59.4) 26 (40.6)
Vaginal margin
Negative 372 (93.7) 320 (86.0) 52 (14.0) 0.86 3.00 0.73-11.49
Positive 12 (3.0) 8 (66.7) 4(33.3)
HSIL 13 (3.3) 10 (76.9) 3(23.1)
CA : carcinoma ; LVSI : lymphovascular space invasion , HSIL : High grade squamous intraepithelial lesion
Table 2. Multivariable analyses of predicting factors for pelvic lymph node metastases
Factors OR 95% CI p - value
Tumor grade 1.59 0.96-2.65 0.071
Depth of invasion 2.01 1.26-3.22 0.003
Parametrial involvement 3.09 1.36-7.06 0.007
Corpus involvement 1.91 0.77-4.76 0.165
LVSI 4.15 2.12-8.12 <0.001
OR ; Odd ratio, 95% CI ; 95% confidence interval
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risk of nodal metastases®. The other significant pre-
dictors of nodal metastases in the report of Roman et al
were depth of stromal invasion and parametrial involve-
ment which were similar to the findings in our study.
LVSI, depth of stromal invasion, and parametrial
involvement were significant predictors of pelvic node
metastases in both univariable and multivariable
analyses in our study. Tumor size was also significantly
associated with nodal metastases on univariable
analyses in the report of Roman et al which included
patients with stage [A2, IB1, IB2, and IIA squamous
carcinoma of the cervix, while only patients with stage
IB1 cervical cancer were analyzed for nodal metastases
in the present study. A large surgicopathologic study
of stage [ squamous carcinoma of the cervix conducted
by the GOG also noted that LVSI, depth of stromal
invasion and tumor size were independent predictors
of pelvic node metastases®.

The frequency of LVSI in our study (36.8%)
is lower than that reported in the literature which ranged
from 55-77%®112_ This discrepancy may result from
different stages of cervical cancer included in those
studies because LVSI is highly correlated with the
stage or size of tumor, the number of invasive foci and
the depth of cervical stromal invasion. In addition, defi-
nite diagnosis of LVSI is still problematic. There are
considerable interobserver variation in diagnosis of
LVSI. Retraction artifacts is a well-known phenomenon
that may be mistaken for LVSI. Implantation of surface
epithelium due to surgical manipulation has also been
found to cause confusion!®. In our study, all the
pathology slides were reviewed by one of our authors
who is gynecologic pathologist. Specific and strict
criteria were used to make a diagnosis of LVSI. How-
ever, the cut-off point between minimal (< 10 LVSI per
cervical specimen) and extensive (> 10 LVSI per cervi-
cal specimen) was arbitrary. Notably, we have demon-
strated that the mere presence of LVSI significantly
increased the risk of pelvic node metastases regard-
less of the extent. As expected, the risk of pelvic node
metastases appeared considerably higher in patients
with extensive LVSI. Various criteria are used to evalu-
ate the extent, density, or degree of LVSI, i.¢. the maxi-
mum number of foci of LVSI present per 10 high-power
fields ® and the number of LVSI per high-power field in
the worst affected slide!".

Although LVSI correlates significantly with
the risk of node metastases in women with early-stage
cervical cancer, its influence on recurrence and sur-
vival remains inconclusive. Atasii et al reported 200
patients with early-stage cervical cancer undergoing
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radical hysterectomy and pelvic lymphadenectomy.
LVSI was detected in 83% of all tumors, and in 77% of
those with stage IB. Of the stages IB cancers, 21% had
pelvic node metastases. The authors concluded that
lymph node metastases and LV SI were the only signifi-
cant factors on multivariate analysis for disease-free
interval and overall survival®?,

In a GOG study, after multivariable analysis,
the relative risk of recurrence was 1.7 (p =0.006) in the
presence of the LVSI®. In a retrospective case-control
surgicopathological study of the clinical significant of
LVSI and lymph node micrometastases in early-stage
cervical cancer, the relative risk of recurrence was esti-
mated to be 2.64 (p < 0.01). After univariable and
multivariable analysis, two studies showed that LVSI
was a significant risk factor of death in patients with
early-stage cervical cancer!>'9. In contrast, there seems
to be from a literature review that only 3 in 25 articles
identified LVSI as an independent risk factor for overall
survival of patients with early-stage cervical cancer®.

The limitation of this study is the retrospec-
tive by nature which makes the results more suscep-
tible to recall bias especially on preoperative treatment
detail. Also the data on tumor size not uniformly
recorded. This makes the effect of tumor size uninter-
pretable in term of its significance as a predictor for
nodal metastases. In addition, longer follow-up in
needed to be able to determine the recurrence, survival
outcome and prognostic factors of this study popula-
tion. However, with the large number of patients in this
study along with the extensive histopathologic review
and interpretation, the information obtained will be
valuable as a basic description of the behavior of early-
stage cervical cancer and could be used preoperatively
to determine from initial cervical biopsy data the chance
of receiving adjuvant treatment such as post operative
chemoradiation in patients undergoing primary radical
surgery.

In conclusion, LVSI was a significant predic-
tor of pelvic node metastases in patients with stage
IB1 cervical cancer undergoing radical hysterectomy
and pelvic lymphadenectomy.
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