
1368 J Med Assoc Thai Vol. 89 No. 9  2006

Clinical Outcomes and Prognostic Factors of Node - Negative
Cervical Cancer Patients with Deep Stromal Invasion

or Lymphovascular Space Involvement Following
Radical Hysterectomy

Prapaporn  Suprasert MD*,
Jatupol  Srisomboon MD*,  Sumalee  Siriaunkgul MD**,

Surapan  Khunamornpong MD**,  Chailert  Phongnarisorn MD*,
Sitthicha  Siriaree MD*,  Kittipat  Charoenkwan MD*,

Chalong  Cheewakriangkrai MD*,  Chumnarn  Kietpeerakool MD*

* Division of Gynecologic Oncology, Department of Obstetrics and Gynecology,
Faculty of Medicine, Chiang Mai University, Chiang Mai

** Division of Gynecologic Pathology, Department of Pathology,
Faculty of Medicine, Chiang Mai University, Chiang Mai

Objective: To evaluate the clinical outcomes and prognostic factors of node-negative cervical cancer patients
who had deep stromal invasion (DSI) and/or lymphovascular space invasion (LVSI) following radical
hysterectomy and pelvic lymphadenectomy (RHPL).
Material and Method: The medical records of 150 node-negative stage IA2-IIA cervical cancer patients who
had DSI and/or LVSI after RHPL from 1999 to 2004 were reviewed.
Results: Eighty-eight (58.4%) patients were treated with RHPL alone. Twenty-eight (18.7%), 23 (15.4%),
eight (5.3%), and three (2%) patients received postoperative chemotherapy, chemoradiation, radiotherapy,
and brachytherapy, respectively. Overall, 11 (7.3%) patients developed recurrence. The estimated 5- year
disease-free survival of the patients was 90.9%. By multivariate analysis, two factors, age of less than 35
years old and a non squamous histology, were significantly independent prognostic. Eight (5.3%) patients
experienced treatment-related complications.
Conclusion: Node-negative cervical cancer patients with DSI and/or LVSI had excellent clinical outcomes.
Young age and non-squamous histology are significant independent prognostic factors.
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The standard treatment for patients with early-
stage cervical cancer is either radical surgery or radia-
tion therapy(1). Adjuvant radiation is usually recom-
mended for those who are at high risk of recurrence, i.e.
lymph node metastases, parametrial involvement, and
positive surgical margins(2). However, approximately
half of the recurrences in patients with early-stage occur

in those with negative nodes(3). The independent risk
factors in this group were large tumor size, deep stromal
invasion (DSI) and lymphovascular space invasion
(LVSI)(4-9). The Gynecologic Oncolgy Group Study
(GOG) has conducted a prospective randomized study
of adjuvant pelvic radiation for patients with these in-
tracervical risk factors. The study showed the benefit
of postoperative radiation in these patients by reduc-
ing the recurrence from 28% in patients who under-
went surgery alone to 15% in patients who received
adjuvant radiation(10). An improvement of disease-free
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survival was also noted for those with adjuvant radia-
tion(10). However, some authors suggested that these
patients may be treated with radical surgery alone
without affecting the survival outcomes(11,12). In addi-
tion, the risk of severe complications from combined
surgery and adjuvant radiation is also considerably
increased.

This retrospective study was undertaken to
evaluate the clinical outcomes and prognostic factors
of node-negative cervical patients who had deep stro-
mal invasion and/or lymphovascular space invasion.

Material and Method
Following the Research Ethics Committee

approval, the medical records of node-negative cervi-
cal cancer patients, who had high-risk intracervical
factors, defined as deep stromal invasion (DSI) and/or
lymphovascular space invasion (LVSI) after radical
hysterectomy and pelvic lymphadenectomy (RHPL) at
Chiang Mai University Hospital between January 1999
and January 2004, were reviewed. Gross appearance of
the tumor, pathologic tumor size, histological cell type,
tumor grade, the presence of LVSI, and depth of stro-
mal invasion were analyzed. Deep stromal invasion
was defined as outer third cervical stromal invasion.
LVSI was defined as the presence of tumor cells in the
luminal spaces lined by endothelial cells within an area
of cervical stroma.

Patients, with DSI less than 3 mm from the
outermost stroma of the cervix and LVSI more than 10
spaces per case, received treatment with adjuvant
cisplatin-based chemoradiation. Weekly cisplatin at a
dosage of 40 mg/m2 was administered for six courses
during the radiation. Radiation alone was given in
patients who refused chemotherapy or had poor per-
formance status. Radiation therapy consisted of exter-
nal beam irradiation 40-50 Gy delivered to the whole
pelvis with a 10-MV X-ray by parallel opposed antero-
posterior fields or four-field box technique. The daily
fraction was 2.0 Gy, five fractions per week. Patients,
who had only LVSI more than 10 spaces per case, re-
ceived adjuvant cisplatin chemotherapy at a dosage of
75 mg/m2 triweekly for four courses. Patients who had
only DSI and/or LVSI < 10 spaces per case received no
treatment after the operation. After completion of treat-
ment, all patients were followed every 3 months in year
1, every 4 months in year 2, and every 6 months there-
after. Treatment failure was defined either by patho-
logical proof of recurrence or by image studies show-
ing recurrence or enlargement of lymph nodes. Treat-
ment-related complications were recorded.

Statistical analysis of the data was carried
out by the SPSS for window program (version 10.0).
Disease free survival was estimated by the Kaplan-
Meier method and compared with Log rank test. Clini-
cal variables were compared using the chi-square,
Fisher’s exact, and Pearson’s correlation coefficient.
The differences were judged significant at p value of
< 0.05. Multivariate analysis was performed using a
Cox proportional hazards regression model.

Results
During the study period, 150 node-negative

cervical cancer patients had high-risk intracervical
factors including DSI and/or LVSI after undergoing

Table 1. The clinical characteristics (n = 150)

Characteristic Number (%)

Gross appearance
Exophytic   59 (39.3)
Endophytic   66 (44.0)
Ulcerative     1 (0.7)
No gross lesion   24 (16.0)

Stage
IA2     3 (2.0)
IB1 118 (78.7)
IB2   13 (8.7)
IIA   16 (10.7)

Histology
SCCA 106 (70.7)
AdenoCA   28 (18.7)
Adenosquamous cell CA   16 (10.7)

Grade
I   42 (28.0)
II   81 (54.0)
III   26 (17.3)
Unknown*     1 (0.7)

LVSI
Negative   45 (30.0)
< 10 spaces/case   64 (42.7)
> 10 spaces/case   41 (27.3)

Stromal invasion
Outer third   93 (62.0)
Middle third     5 (3.3)
Inner third   52 (34.7)

RHPL = radical hysterectomy with pelvic lymphadenectomy,
RT = radiation therapy
* unknown grade : 1 case could not find a slide to identify the
grade, in cases of adenosquamous cell CA, the grading were
according to adenoCA
SCCA = squamous cell carcinoma, AdenoCA = adeno-
carcinoma, CA = carcinoma, LVSI = lymphovascular space
invasion
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radical hysterectomy and pelvic lymphadenectomy.
The mean age was 43 years with a range of 28-67 years.
The mean number of lymph nodes removed was 28
(range 11-70). The mean tumor size was 2.7 cm (range 1-
8 cm). The clinico-pathological features of the patients
are shown in Table 1. Infiltrative tumor appeared to be
the most common in these patients who had DSI and/
or LVSI. No LVSI was present in 45 (30%) patients with
DSI, while 52 (34.7%) patients with inner third and 5
(3.3%) patients with middle third stromal invasion had
LVSI.

Eighty-eight (58.4%) patients were treated
with surgery alone. Twenty-eight (18.7%), 23 (15.4%),
and eight (5.3%) patients received postoperative che-
motherapy, chemoradiation, and radiation therapy,
respectively. With a median follow-up of 37 months
(range 1-81 months), 11 (7.3%) patients developed
recurrent disease 8-37 months after treatment. Seven
patients had pelvic recurrence, four after surgery alone,
two after adjuvant chemotherapy, and one after adju-
vant chemoradiation. Three patients had pulmonary
recurrence: two after surgery alone, and one after adju-
vant chemoradiation. The remaining one patient had
liver metastases after adjuvant chemotherapy. The
estimated 5-year disease-free survival (DFS) of the
patients who had DSI and/or LVSI was 90.9% as shown
in Fig. 1.

Univariated analysis showed that both age
and histology significantly affected the prognosis of
patients with node-negative cervical cancer who had
high-risk intracervical factors. Patients aged less than
35 years old or had nonsquamous histology developed
a higher recurrence than those aged older than 35 years
or those who had squamous histology as shown in
Table 2. Cox regression analysis for disease-free sur-
vival was carried out incorporating all the prognostic
variables listed in Table 2. Age below 35 years old (p =
0.02) and a nonsquamous histology (p = 0.01) were
significantly independent factors that predicted recur-
rence as shown in Table 3. Patients younger than 35
years old had an estimated 5.9 times higher hazard than
patients who were older. For histology, the hazard ratio
was 5.6 when the histology was non-squamous cell
carcinoma compared with squamous cell carcinoma.
Based on the hazard ratios, young age and non-squa-
mous cell carcinoma were defined as risk factors. The
estimated 5-year DFS for patients without any risk fac-
tor was 97%, whereas for patients with one and two
risk factors, the DFS was 85% and 75%, respectively as
shown in Fig. 2. Two of 88 patients (2.3%) who did not
have any risk factors developed recurrence, while seven
of 58 (12.1%) patients with one risk factor and two of
four (50%) patients with two risk factors developed
recurrence.

Fig. 1 Disease free survival  rate of the early stage cervical stage patients with deep stromal invasion and /or lymphovascular
space invasion
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Table 3. Multivariate analysis of the prognostic factors

Factor Hazard Ratio    95%CI p-value

Histology (SCCA vs non SCCA)        5.65 1.43-22.29   0.01
Size (< 4 vs > 4 cm)        1.06 0.31-46.73   0.29
LVSI (negative vs positive LVSI)        1.58 0.25-9.92   0.63
Age (> 35 vs < 35 year)        5.92 1.38-25.33   0.02
DSI (outer vs middle & inner)        1.14 0.26-4.87   0.86
Treatment (yes or no)        1.06 0.28-4.05   0.93
Stage (IA2 & IB1 vs IB2 & IIA)        1.06 0.13-8.77   0.96
Grade (II & I vs III)        1.26 0.29-5.32   0.75

SCCA = squamous cell carcinoma
DSI = Depth of stromal invasion, LVSI = lymphovascular space invasion

Depth of stromal invasion, the presence of LVSI, tumor
size and grade, stage, and adjuvant treatment after radi-
cal surgery appeared to have no significant effect on
survival in node-negative cervical cancer patients who
had deep stromal invasion and/or LVSI.

Table 2. Univariate analysis of the prognostic variables

Factor No. of patients No. of recurrence (%) Odd ratio    95%CI p-value

Age
> 35         128            7 (5.5)
< 35           22            4 (18.2)     3.84 1.02-14.44   0.05

Stage
IA2 & IB1         121            8 (6.6)
IB2 & IIA           29            3 (10.3)     1.63 0.40-6.57   0.45

Histology
SCCA         106            4 (3.8)
Non-SCCA           44            7 (15.9)     4.82 1.33-17.43   0.01

Grade
I & II         123            8 (6.5)
III           26            3 (11.5)     1.87 0.46-7.60   0.41

Size
< 4 cm         140            9 (6.4)
> 4 cm           10            2 (20.0)     3.63 0.67-19.73   0.16

Treatment
RHPL           88            6 (6.8)
RHPL & adjuvant Rx           62            5 (8.1)     1.20 0.35-4.11   0.76

LVSI
Negative           45            2 (4.4)
Positive         105            9 (8.6)     2.02 0.42-9.72   0.51

Stromal invasion
Inner & Middle third           57            5 (8.8)
Outer third           93            6 (6.4)     0.72 0.21-2.47   0.75

SCCA = squamous cell carcinoma
RHPL= Radical hysterectomy and pelvic lymphadenectomy
LVSI = Lymphovascular space invasion

 Treatment-related complications occurred
in eight patients (5.3%) including ureter injury (1),
bladder injury (1), urinary incontinence (1), vesicovagi-
nal fistula (1), symptomatic lymphocyst (2), lymphe-
dema (1), and bowel obstruction (1). The patients who
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developed lymphedema, vesicovaginal fistula, urinary
incontinence, and bowel obstruction received adjuvant
radiation.

Fig. 2 Disease free survival interval by the number of risk factors

A = no risk factor ( 5 year DFS = 97.09%)
B = 1 risk factor   (5 year DFS = 85.49%)
C = 2 risk factors (2 year DFS = 75%)
Risk factors = age < 35 years old, non-squamous cell type

Discussion
The present study showed that early-stage

cervical cancer patients who had negative lymph nodes
after radical hysterectomy and pelvic lymphadenec-
tomy but had DSI and/or LVSI, showed excellent out-
comes with an estimated 5-year disease-free survival
rate of 90%. Adjuvant treatment either chemotherapy
or radiation therapy appeared to have no significant
impact on survival outcomes. Both DSI and LVSI have
been found to be significant prognostic factors in many
studies(4-8). The data on clinical outcomes of patients
who had only these intermediate risk factors or high-
risk intra-cervical factors, are limited.

Delgado et al reported that both DSI and
LVSI were independent prognostic factors of cervical
cancer patients undergoing radical hysterectomy. The
3-year disease free survival rate was 77% and 73% in
patients who had LVSI and DSI, respectively(13). Samlal
et al reported on 196 early-stage cervical cancers that
had negative pelvic node. Adenocarcinoma, DSI and

extensive stromal inflammatory cell infiltrate were the
independent prognostic factors. The 5-year disease
free survival in patients who had these risk factors
decreased when compared to the patients who had no
risk factors (81% vs 97%)(14). Ho et al reported a worse
outcome of node-negative patients with both DSI and
LVSI who were treated with radical surgery alone. The
5-year disease free survival rate was 43.3% in patients
with both risk factors compared with 75% in those
who had only LVSI(15). In the present study, the 5-year
disease free survival rate in patients who had both
LVSI and DSI was as high as 87%. The difference might
have resulted from the adjuvant radiation that was
administered to the patients who had DSI less than 3
mm from the outermost stroma of the cervix and had
LVSI of more than 10 spaces per case. Many studies
recommended adjuvant radiation in patients who had
both intracervical factors(10,11,15-17).

Okada et al evaluated the role of adjuvant
radiation following radical surgery in stage IB-IIB cer-
vical cancer patients who had positive nodes, compro-
mised surgical margins, parametrial involvement and
deep stromal invasion of cervix with less than 3 mm.
from the outermost stroma of the cervix. Multivariate
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analysis showed that only lymph node metastases
and parametrial invasion were significant prognostic
factors but deep stromal invasion was not(18). Shimada
et al investigated DSI as an isolated risk factor in cervi-
cal cancer patients who did not receive adjuvant radia-
tion and noted that none of these patients experienced
recurrent disease. The authors proposed that DSI can
be excluded from the criteria to select patients for
adjuvant radiation after radical surgery in cervical
cancer(12). In the present study, adjuvant radiation was
not administered to patients who had only DSI. By
multivariate analysis, the authors found that both DSI
and LVSI were not the independent prognostic factors,
only age of less than 35 years old and non-squamous
histology were significant prognostic factors. These
findings correspond with the previous reports(14,19-21).
Rutledge et al studied a match analysis comparing 250
cervical cancer patients of less than 35 years old with
patients who were older than 35 years old. They found
that younger age patients were less likely to survive
and more likely to have recurrence(21).

Kridelka et al suggested the use of adjuvant
small-field pelvic radiation in node-negative stage
IB cervical cancer patients who had DSI and LVSI
decreased the complications of combined treatment.
The efficacy was similar to conventional radiation(22).
Since DSI and LVSI might increase the risk of local
recurrence, adjuvant small-field radiation may be con-
sidered in these patients with high-risk intracervical
factors to reduce severe morbidity.

The recurrence rate of 7.3% in the present
study was similar to that of 7.7% in the report by Samlal
et al(14). Adjuvant chemotherapy or chemoradiation
could not prevent distant recurrence. Two patients
developed distant lung and liver metatastases despite
receiving such adjuvant therapy in the present study.

In conclusion, node-negative cervical cancer
patients who had deep stromal invasion and/or lympho-
vascular space involvement had excellent outcomes.
This might be from the optimal selected criteria for
adjuvant therapy. Those younger than 35 and with
nonsquamous histology showed significant indepen-
dent prognostic factors.
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ผลการรักษาและปัจจัยพยากรณ์โรคในผู้ป่วยมะเร็งปากมดลูกท่ีมีการกระจายเข้าไปลึกในช้ันสโตรมา
ของปากมดลูก และ/หรือ กระจายเข้าทางเดินน้ำเหลืองและหลอดเลือด โดยท่ีต่อมน้ำเหลืองปกติ
หลังการผ่าตัดมดลูกแบบแรดดิคอล

ประภาพร  สู่ประเสริฐ, จตุพล  ศรีสมบูรณ์, สุมาลี  ศิริอังกุล, สุรพันธ์  คุณอมรพงศ์, ชัยเลิศ  พงษนริศร,
สิทธชิา  สิริอารยี,์ กติติภัต  เจรญิขวญั, ฉลอง  ชีวเกรยีงไกร, ชำนาญ  เกยีรตพีิรกลุ

วัตถุประสงค์: เพื่อประเมินผลการรักษาและปัจจัยพยากรณ์โรคของผู้ป่วยมะเร็งปากมดลูกระยะที่ IA2-IIA ที่มีการ
กระจายเข้าไปลึกในชั้นสโตรมาของปากมดลูก และ/หรือ กระจายเข้าทางเดินน้ำเหลืองและหลอดเลือดโดยที่
ต่อมน้ำเหลืองปกติหลังการผ่าตัดมดลูกแบบ แรดดิคอล
วัสดุและวธิกีาร: ทบทวนเวชระเบยีนในผูป่้วยทีมี่การกระจายเขา้ไปลกึในชัน้สโตรมาของปากมดลกู และ/หรอื กระจาย
เขา้ทางเดนินำ้เหลอืงและหลอดเลอืด โดยทีต่่อมน้ำเหลอืงปกตหิลังการผา่ตดัมดลกูแบบ แรดดคิอล ในชว่งป ีพ.ศ. 2542
- พ.ศ. 2547 จำนวน 150 ราย
ผลการศึกษา: ผู้ป่วยที่ได้รับการรักษาโดยการผ่าตัดอย่างเดียวมี 88 ราย (ร้อยละ 58.4) ผู้ป่วยที่เหลือ ได้รับการ
รักษาเพิม่เตมิหลงัผา่ตดั ดงันี ้ ไดรั้บยาเคมบีำบดั 28 ราย (ร้อยละ 18.7), ยาเคมบีำบดัรว่มกบัการฉายรงัส ี 23 ราย
(ร้อยละ 15.4), การฉายรงัส ี 8 ราย (ร้อยละ 5.3) และการใสแ่ร ่ 3 ราย (ร้อยละ 2) ผลการรกัษามอัีตราการอยูร่อด
5 ปี ร้อยละ 90.9 มีผู้ป่วย 11 ราย (ร้อยละ 7.3) เกิดการกลับเป็นซ้ำ และเมื่อวิเคราะห์ตัวแปรแบบ multivariate
analysis พบการทีผู้่ป่วยมอีายนุอ้ยกวา่ 35 ปี กบัลักษณะทางพยาธสิภาพเปน็แบบ non-squamous cell carcinoma
เป็นปัจจัยพยากรณ์โรคที่มีนัยสำคัญทางสถิติ
สรุป: ผู้ป่วยมะเร็งปากมดลูก ที่มีการกระจายเข้าไปลึกในชั้นสโตรมาของปากมดลูก และ/หรือ กระจายเข้าทางเดิน
น้ำเหลืองและหลอดเลือด โดยที่ต่อมน้ำเหลืองปกติ มีผลการรักษาที่ดี และพบว่าอายุที่น้อย และพยาธิสภาพ แบบ
non-squamous cell carcinoma เป็นปัจจัยพยากรณ์โรคที่มีนัยสำคัญทางสถิติ


