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Background. This study evaluated the results of resec-
ion of pulmonary metastases from cervical cancer.

Methods. A total of 7,748 patients with primary stage Ib
r II cervical cancer underwent curative initial treatment
onsisting of radical hysterectomy or radiotherapy in 22
ospitals. Of the 7,748 patients, 29 (0.37%) patients had
ulmonary metastases, which were detected after a dis-
ase-free period after initial treatment (radical hysterec-
omy or radiotherapy) and were resected with the inten-
ion to cure by June 30, 1998.

Results. The 5-year disease-free survival rate after
ulmonary metastasectomy for all patients was 32.9%.
atients with one or two pulmonary metastases had a
-year disease-free survival rate of 42.2% compared with

% for patients with three or four metastases (p � 0.0003).
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atients with squamous cell cancers had a 5-year disease-
ree survival rate of 47.4% compared with 0% for patients
ith adenosquamous cell cancers or adenocarcinoma (p
0.0141). On multivariate analysis, the significant prog-

ostic variables for disease-free survival were two or
ewer metastases (p � 0.0232) and squamous cell cancer
p � 0.0168).

Conclusions. Cervical cancer patients with pulmonary
etastases after initial treatment (radical hysterectomy or

adiotherapy) could expect to achieve long-term disease-
ree survival by pulmonary metastasectomy when there
re two or fewer metastases diagnosed as squamous cell
ancer.

(Ann Thorac Surg 2004;77:1179–82)

© 2004 by The Society of Thoracic Surgeons

hich were confirmed by chest radiography or computed

among Japanese women has been reported to be

radually decreasing, new cases are still being diagnosed
n approximately 7,000 women annually, and 60% of
hese women have progressive disease [1]. Overall, re-
urrent disease will develop in 10% to 20% of patients
fter primary radical surgery. The prognosis of recurrent
ervical cancer is dismal. Thus, increasing our under-
tanding of recurrence and treatment remains important.

aterial and Methods

he stage of the disease was classified according to the
riteria of the International Federation of Gynecology
nd Obstetrics.
A total of 7,748 patients with primary International

ederation of Gynecology and Obstetrics stage Ib or II
ervical cancer underwent initial treatment consisting of
adical hysterectomy or radiotherapy in 22 hospitals
etween January 1, 1983, and December 31, 1997. All
atients received potentially curative treatment consist-

ng of radical hysterectomy or radiotherapy. Of the 7,748
atients, 29 (0.37%) patients had pulmonary metastases,

ccepted for publication June 13, 2003.

ddress reprint requests to Dr Yamamoto, Department of Obstetrics and
ynecology, Sakai Hospital, Kinki University School of Medicine, 2-7-1,
arayamadai, Sakai, Osaka 590-0132, Japan; e-mail: yamamoto@sakai.
omography after a disease-free period after initial treat-
ent (radical hysterectomy or radiotherapy) and were

esected with the intention to cure by June 30, 1998. These
atients were examined to analyze the prognostic factors

or survival after pulmonary metastasectomy. Their met-
static disease was limited to the lungs.
All thoracotomy specimens were processed according

o standard procedures for hematoxylin and eosin–
tained histologic preparation and were histologically
onfirmed to contain cancer consistent with cervical
ancer origin. Pulmonary metastases were completely
esected in all patients. There were no operative or
ospital deaths. Of the 29 patients, 15 patients received
isplatin-based chemotherapy as adjuvant treatment af-
er pulmonary metastasectomy whereas the remainder
ad no other therapy. The median follow-up period of all
atients was 40.1 months, and the median follow-up
eriod of living patients was 51 months (range, 1.4 to
22.3 months).
Clinical data and follow-up information were obtained

rom the medical records and were further complemented
sing telephone contacts with patients, family members,
nd physicians. Disease-free survival (DFS) was defined as
he elapsed time from thoracotomy to disease recurrence or
eath. Death from disease or any recurrent disease, local or
istant, was considered an event in DFS calculation. Actu-
rial survival curves were calculated according to the

aplan-Meier method [2], and comparisons were made
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ith the log rank test [3]. For multivariate analysis, we used
he Cox proportional hazards model. A p value of less than
.05 was considered significant.

esults

atients’ Characteristics of Primary Cervical Cancer
he median age was 57 years, with a range of 31 to 76
ears. There were 12 patients with stage Ib, 5 with stage
Ia, and 12 with stage IIb disease. The histologic classifi-
ation was made in accordance with the World Health
rganization classification. Twenty patients had squa-
ous cell cancers, 3 had adenosquamous cell cancers,

nd 6 had adenocarcinoma. All patients received poten-
ially curative treatment of radical hysterectomy or radio-
herapy. As initial treatment, 25 patients underwent rad-
cal hysterectomy and the remainder received
adiotherapy. Of the 25 patients who underwent surgery,

patients had pelvic lymph node involvement. Four
atients who had radiotherapy were not assessable.

atients’ Characteristics of Pulmonary Metastatic
esions
he median age was 60 years, with a range of 32 to 77
ears. The median disease-free interval (DFI, interval
etween initial treatment and onset of pulmonary metas-

asis) was 42 months (range, 11 to 97 months). A solitary
etastatic lesion was found in 17 patients. Multiple
etastases were found in the other 12 patients, two
etastatic lesions in 6 patients, three metastatic lesions

n 3 patients, and four metastatic lesions in 3 patients. In
atients with a solitary metastasis, left lung metastasis
as found in 5 patients, and right lung metastasis in 12
atients. In patients with multiple metastases, left lung
etastases were found in 2 patients, right lung metasta-

es in 3 patients, and metastases to both lungs in 7
atients. Wedge resection was performed in 8 patients (3
ith a solitary lesion, 1 with two lesions, 2 with three

esions, and 2 with four lesions), segmentectomy in 2
atients (1 with a solitary lesion and 1 with four lesions),
nd lobectomy in 19 patients (13 with a solitary lesion, 5
ith two lesions, 1 with three lesions). Median sternot-
my was performed in 6 patients (3 with two lesions, 1
ith three lesions, and 2 with four lesions), and lateral

horacotomy in 23 patients (17 with a solitary lesion, 3
ith two lesions, 2 with three lesions, and 1 with four

esions). Sixteen patients underwent either hilar or me-
iastinal lymph node dissection. Of 11 patients who
howed no evidence of any lymph node metastasis, 5
45.5%) patients had postthoracotomy recurrence. How-
ver, of 5 patients who had hilar or mediastinal lymph
ode metastasis, 4 (80.0%) patients had postthoracotomy
ecurrence. Pulmonary metastatic tumor size was ob-
ained in only 18 patients. Of 11 patients with pulmonary

etastatic lesions less than 3 cm, 5 (45.5%) patients had
ostthoracotomy recurrence, and of 7 patients with pul-
onary metastatic lesions more than 3 cm, 4 (57.1%)
atients had postthoracotomy recurrence. c

ats.ctsnetjournDownloaded from 
nivariate Analysis
he 5-year DFS rate after pulmonary metastasectomy for
ll patients was 32.9%. Table 1 summarizes the 5-year
FS rate and the results of the univariate analysis of the

linical and pathologic factors using the log rank test.
ignificant prognostic factors affecting DFS were histol-
gy (p � 0.0141), age (p � 0.0071), and number of
etastases (p � 0.0003).

ultivariate Analysis
e performed multivariate analysis to identify indepen-

ent factors affecting DFS. Number of metastases, age,
istology, and DFI were included in the model. The
esults showed that the number of metastases (p �
.0232) and the histology (p � 0.0168) were the only
ndependent factors affecting DFS (Table 2). None of the
ther characteristics were significant on multivariate
nalysis. The actuarial 5-year DFS rates were 42.2% and
% for patients with two or fewer metastases and those
ith three or four, respectively (Fig 1). Regarding histol-
gy, the actuarial 5-year DFS rates were 47.4% and 0% for
atients with squamous cell cancers and adenosquamous
ell cancers or adenocarcinoma, respectively (Fig 2).

omment

istorically, patients who developed distant metastases
rom cervical cancer had a poor prognosis and were not

able 1. Prognostic Factors: Estimation by Univariate
nalysis

actor Number
5-year

DFS Rate (%)
p

Value

tage
Ib, IIa 17 34.1 0.9379
IIb 12 30.0
istology
Squamous 20 47.4 0.0141
Adenosquamous � adeno 9 0

ymph node metastasis
Positive 8 37.5 0.9414
Negative 17 25.3
ge
�60 13 15.4 0.0071
�60 16 50.3
FI
�36 months 10 30.0 0.3728
�36 months 19 33.9
umber of metastases
1, 2 23 42.2 0.0003
3, 4 6 0

ostthoracotomy
chemotherapy
Done 15 28.6 0.8146
None 14 38.1

deno � adenocarcinoma; DFI � disease-free interval; DFS �
isease-free survival.
onsidered for resection. Systemic treatment with chemo-
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herapy is the mainstay of treatment for metastatic pulmo-
ary tumors. Various chemotherapy regimens have been
sed to date. Imachi and associates [4] showed a 45%
esponse rate in patients treated with two or more courses
f chemotherapy; however, the mean interval from diagno-
is of pulmonary metastasis to death was 7 months (me-
ian, 3 months; range, 1 to 59 months). The chemotherapy
esponses increased with the more frequent inclusion of
latinum, but none of these regimens has proven to be
seful in significantly prolonging survival [4, 5].
The 5-year DFS rate after pulmonary metastasectomy

or the cervical cancer patients in our series was 32.9%,
upporting the role of pulmonary resection in selected
atients with pulmonary metastases from cervical cancer.
he modified indications for pulmonary metastasectomy,

e, (1) the ability to tolerate the procedure, (2) sufficient
ulmonary reserve to compensate for the loss of lung
apacity, (3) the site of primary must be controlled or
ontrollable, (4) no evidence of extrapulmonary disease,
nd (5) no better therapy available, are almost universally
ccepted [6–9]. We also have conformed to these criteria.
he reported incidence of pulmonary metastasis from
ervical cancer ranges from 2.1% to 9.1% [10–13]. Our
.37% rate of lung involvement is lower than rates re-
orted previously. This difference may be because we
elected patients with stage Ib or II cervical cancer in
hom pulmonary metastasis was detected after the dis-

ase-free period after initial treatment and surgery was
erformed in accordance with the indications for surgery
escribed above. Our 65.5% incidence of lobectomy is
igher than most pulmonary metastasectomy series. This

able 2. Univariate and Multivariate Analysis

actor
Univariate

p Value

umber of metastasis, 1, 2; 3, 4 0.0003
ge, �60 y; �60 y 0.0071
istology, squamous; adsq � adeno 0.0141
FI, �36 months; �36 months 0.3728

deno � adenocarcinoma; adsq � adenosquamous cell cancer; C

ig 1. Disease-free survival, patients with one or two pulmonary
etastases compared with those with three or four. (CI � confidence
nterval.) n

ats.ctsnetjournDownloaded from 
as for anatomic reasons, because there were many
atients whose pulmonary metastatic lesions were near

he hilum of the lung.
Five-year survival after pulmonary metastasectomy for

ervical cancer varies greatly, ranging from 0% to 60% in
ome reports [6, 8, 14–17], because the indications and
urgical methods differed. Some authors also have reported
arious factors affecting the survival after thoracotomy.
In this study, we investigated the stage, histologic type,

resence or absence of pelvic lymph node metastasis,
ge, interval between initial treatment and pulmonary
etastasis (DFI), number of metastatic pulmonary foci,

nd presence or absence of chemotherapy after resection
s prognostic factors after resection of metastatic pulmo-
ary foci. Univariate analysis showed that significant
rognostic factors included the histologic type, age, and
umber of metastatic foci. On multivariate analysis, sig-
ificant prognostic factors included the number of met-
static foci and histologic type.
Concerning histology, squamous cell carcinoma

howed a better prognosis than adenosquamous cell
arcinoma and adenocarcinoma on both univariate and
ultivariate analysis in our series. Imachi and colleagues

4, 18] reported that in patients with adenocarcinoma, the
ncidence of pulmonary metastasis and positive perito-
eal cytology were higher than those in patients with
quamous cell carcinoma, and that these findings were
elated to a poor prognosis.

With respect to pelvic lymph node metastasis, in our
esults, the presence or absence of pelvic lymph node

Multivariate

Hazard Rate 95% CI p Value

4.102 1.213–13.869 0.0232
0.382 0.126–1.163 0.0903
3.775 1.271–11.212 0.0168
0.662 0.232–1.891 0.4416

nfidence interval; DFI � disease-free interval.

ig 2. Disease-free survival, patients with squamous cell cancer
ompared with those with adenosquamous cell cancer or adenocarci-
oma. (ad.sq.�ad. � adenosquamous cell cancer � adenocarci-

oma; CI � confidence interval; Sq. � squamous cell cancer.)
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etastasis did not influence the 5-year DFS. Shiromizu
nd coworkers [14] reported that patients with pulmo-
ary metastasis alone without pelvic lymph node metas-

asis showed a good prognosis. However, treatment for
etastatic pulmonary foci does not consist of surgery

lone, and their subjects included patients with meta-
tatic foci in organs other than the lungs. These factors
ay have contributed to the difference in results.
Our results showed that DFI did not significantly

nfluence 5-year DFS. Barter and associates [5] reported
hat the interval between cancer diagnosis and onset of
ung metastasis was not prognostic in cervical cancer.
eki and colleagues [16] reported that there were no
ignificant differences between DFIs. However, Ander-
on and coworkers [10] reported that comparing DFI and
urvival, there were trends toward increased survival
ith greater DFI in patients with uterine cancer. Fuller

nd associates [19] reported that a prolonged time to
nitial recurrence (latent period) greater than 36 months
as associated with improved survival and that there
as a 60% survival among patients with latent periods of

0 months or more. Takita and coworkers [20] reported
hat for many malignancies, the interval between the
nitial diagnosis and the onset of lung metastasis is
rognostic in surgically treated patients. However, that
eries involved not only cervical cancer but also other
ites.

On univariate and multivariate analyses in our series,
atients with one or two metastatic pulmonary foci
howed a higher 5-year DFS than patients with three or
our metastatic pulmonary foci. With respect to overall
-year survival, Seki and colleagues [16] reported that
here were no significant differences in the survival
urves between the solitary and the multiple metastasis
roup.
There are no previous studies that have evaluated

urgical therapy only in patients with stage Ib or II
ervical cancer in whom pulmonary metastasis was de-
ected after the disease-free period after initial treatment
nd resection was performed, as determined in this
tudy. The results of this study may provide important
nformation for future surgical therapy for pulmonary

etastasis from cervical cancer.
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