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ABSTRACT
Background and Objectives: To determine whether chest CT-scan in patients with cervical or endometrial cancer is of
additional value for planning initial treatment and work-up. Methods: A retrospective analysis was performed of 465
patients diagnosed with cervical or endometrial cancer between January 2003 and December 2007. All patients who
underwent a chest CT-scan before treatment were included for analysis. Results: Out of 465 patients 74 patients underwent a pre-treatment chest CT-scan (cervical cancer, n = 58, and endometrial cancer, n = 26). Abnormalities were
detected in 53.4% (31/58) and 73.1% (19/26) of patients with cervical and endometrial cancer, respectively. The majority of abnormalities were presumed to be benign, yet work-up was adjusted in 28.6% (13/58 and 11/26), and therapy
was adjusted in 17.6% (6/58, and 7/26) of patients with cervical and endometrial cancer. Pulmonary metastasis were
observed in 10.3% (6/58) and 24.1% (7/26) of patients with cervical cancer, and endometrial cancer, respectively. Most
patients with pulmonary metastasis presented with extended disease based on clinical examination. Conclusions: Chest
CT scans in patients with cervical and endometrial cancer frequently demonstrate abnormalities that are most likely
benign, yet work-up is adjusted in a substantial number of cases. Therefore, chest CT-scan is only recommended for
those patients with a clinical suspicion of extended disease.
Keywords: Chest CT-Scan, Endometrial Cancer, Cervical Cancer, Work-Up

1. Introduction
Endometrial and cervical cancer are the most frequently
diagnosed malignancies of the female genital tract. They
account for respectively 5.8%, and 1.6%, of all new cancers in women in the United States [1]. Gynaecological
tumours are classified according to the FIGO staging
system, and for both endometrial and cervical cancer,
FIGO stage is the most important prognostic factor [2,3].
Staging of cervical cancer is performed by a clinical appraisal preferably confirmed with a patient under anaesthesia. Determination of local spread and a biopsy of the,
lesion are necessary for clinical staging. Additional im*

Synopsis for Table of Contents: A retrospective analysis of the impact of chest CT-scan in the work-up of patients diagnosed with cervical or endometrial cancer was performed. Even in clinical stage I disease abnormalities on chest CT-scan are frequently found but are mostly
benign. Therefore, chest CT-scan is only recommended for those patients with extended disease on clinical examination.
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aging is optional and depends on the extend of the disease. Endometrial cancer on the contrary, is surgically
staged by laparotomy, or laparoscopy, and includes a
total abdominal hysterectomy, bilateral salpingo-oophorectomy, and palpation/dissection of pelvic and paraaortic lymph nodes [4-6]. For both cervical and endometrial cancer a chest X-ray is recommended as initial
tool to exclude pulmonary metastasis [6,7]. However,
when compared with computed tomography (CT), chest
X-ray is less sensitive for detecting abnormalities [8-10].
Yet, due to its high sensitivity, chest CT will also identify abnormalities of which it is unclear whether these are
related to the primary malignant process. CT of the abdomen is frequently performed in the work-up for the
detection of lymphadenopathy additional to conventional
staging, extended scanning including the chest is then
easily performed [3,11]. In order to determine the incidence of the abnormalities observed on the pre-treatment
JCT
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CT-scan of the chest and the influence of these abnormalities on the primary treatment and further work-up, a
retrospective analysis was performed in patients with
cervical and endometrial cancer.

2. Material and Methods
2.1. Study Population
Retrospectively, all patients diagnosed with endometrial
or cervical cancer at the Radboud University Nijmegen
Medical Center, from January 2003 till December 2007
were selected and subjected to analysis. A total of 465
patients were reviewed; 290 patients with cervical cancer,
and 175 patients with endometrial cancer. The medical
records were reviewed for information about the age,
tumor stage, initial therapy, tumor histology and grade,
and tumor characteristics. Only patients who underwent a
chest CT-scan before the primary treatment were subjected to further analysis.

2.2. Chest CT-Scan
Reports of the performed chest CT-scan were collected
and read carefully. In case of inconsistency between the
description of the CT-scan report and the final conclusion, revision was performed by an expert radiologist.
Findings on chest CT-scan were divided into four categories: no abnormalities (A), benign abnormalities (B),
pulmonary metastasis (C), doubtful malignancy (D). Moreover, it was documented whether: treatment was adjusted (I), additional investigations were done (II), follow-up CT-scans were performed (III) or no further actions were taken (IV).

2.3. Statistical Analysis
Statistical analysis was performed using the SPSS (version 16). The statistical tests used in evaluating the data
were Pearson chi-square, Fishers’s exact method, and
one-sample T test. Age, tumor stage, and histopathology
were compared of those patients with and without a chest
CT scan. A p-value of <0.05 was considered statistically
significant.

3. Results
3.1. Study Population and Tumor
Characteristics
A total of 465 patients were diagnosed with endometrial
or cervical cancer during the study period. A chest CT
scan was performed in 20% (58/290) of patients with
cervical cancer and in 15% (26/175) of patients with endometrial cancer. Chest CT-scan was mostly performed
in conjunction with an abdominal CT and not as a separate investigation.
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3.2. Patients with Cervical Cancer
In the selected group of patients with a pre-treatment
chest CT-scan, median age was not statistically significant when compared to those patients without a chest
CT-scan. Yet, there was an increased proportion of patients with stage III/IV disease in the group with a chest
CT-scan. In four out of the seven patients with stage IV,
extended disease was already suspected at initial gynecological examination. Regarding tumor histology, there
was a normal distribution of squamous cell carcinoma
(77.6%) and adenocarcinoma (20.7%) in the selected
population. However, an increased percentage of poorly
differentiated tumors was observed in the group of patients with a performed chest CT-scan. Unfortunately,
tumor differentiation was unknown in a substantial number of patients (Table 1). Cervical cancer patients in the
chest CT-scan group were treated with: surgery (55.2%),
radiation (10.3%), chemotherapy (6.9%), chemoradiation
(17.2%), combined surgery and chemotherapy (3.4%),
and combined surgery and radiation (1.7%).

3.3. Chest CT-Scan of Patients with Cervical
Cancer
Abnormalities on chest CT-scan were observed in 53.4%
(31/58) (Table 2). The majority of these abnormalities
were presumed to be benign lesions. Pulmonary metastases were present in four patients with cervical cancer.
In those patients without abnormalities on chest CT-scan,
two patients developed pulmonary metastasis during follow-up. Treatment was adjusted in 10.3% (6/58): four
patients with pulmonary metastasis and two patients with
benign abnormalities. Additional investigations or follow-up CT-scans were performed in nine patients (15.5%),
all with presumed benign abnormalities. Additional investigations consisted of lymph node biopsy (n = 1) and
positron emission tomography (PET-scan) (n = 2). Revision of the Chest CT was performed in eight patients and
changed the final conclusion in two patients with a
doubtful malignancy into a presumable benign lesion.

3.4. Patients with Endometrial Cancer
The median age in the group of patients with a chest
CT-scan was not significantly different when compared
to the patients without a chest CT-scan. However, there
were significantly more patients with stage IV disease in
the group with a chest CT-scan (Table 3). In four out of
these five patients, extended disease was already observed at clinical examination. The most frequent tumor
histology type was endometrioid adenocarcinoma (50%).
Tumor differentiation was unknown in a large number of
patients. Yet, chest CT-scans were significantly more
performed in those patients with poorly differentiated
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Table 1. Patient and tumor characteristics of patients with cervical cancer.

Patients with cervical cancer

Total population
(n = 290)

Patients with Chest CT-scan
(n = 58)

Patients without Chest CT-scan
(n = 232)

P value*

Age (median)

52.7 (25 - 90)

51.7 (30 - 82)

52.9 (25 - 90)

0.64
0.37

FIGO stage
I

183 (63.1%)

33 (56.9%)

150 (64.7%)

II

66 (22.8%)

11 (19.0 %)

55 (23.7%)

0.53

III

20 (6.9%)

7 (12.1%)

13 (5.6%)

0.18

IV

16 (5.5%)

7 (12.1%)

9 (3.9%)

0.07

Unknown

5 (1.7%)

0 (0%)

5 (2.2%)

0.31

Tumor differentiation
Well differentiated

16 (5.5%)

5 (8.6%)

11 (4.7%)

0.37

Moderately differentiated

85 (29.3%)

19 (32.8%)

66 (28.4%)

0.60

Poorly differentiated

78 (26.9%)

22 (37.9%)

56 (24.1%)

0.09

Unknown

111 (38.3%)

12 (20.7%)

99 (42.7%)

0.11

*

P (<0.05 is significant) for the difference between the population with chest CT-scan and total population.

Table 2. Findings on chest CT-scan in patients with cervical cancer and alterations in work-up.

Patients with cervical cancer

I
II
Adjustment of Therapy Additional investigation

III
Follow-up chest CT-scan

27*

No abnormalities
Benign abnormalities

2

2

5

Pulmonary metastasis

4**

1

1

17

1

Doubtful malignancy
Total

IV
No further work-up

6/58 (10.3%)

3/58 (5.2%)

6/58 (10.3%)

45/58 (77.6%)

*
Two patients presented with pulmonary metastasis after normal pre-treatment chest CT-scan; **Two patients both had adjustment of therapy and additional
investigation (n = 1), and follow-up chest CT-scan (n = 1).

tumors (Table 3).
The majority of this selected group of endometrial
cancer patients was treated with surgery (73.1%). Only a
small number of patients were treated with radiation
(7.7%), chemotherapy (7.7%), hormone therapy (3.8%)
or a combination of surgery and radiation (3.8%).

ful malignancy. Additional investigations/follow-up CTscans were performed in eight patients (30.8%). Three
with presumably benign lesions, one patient with a
doubtful malignancy, and in four patients with pulmonary metastasis. Revision of chest CT-scans was performed in four patients without any alterations of the
conclusion.

3.5. Chest CT-Scan of Patients with Endometrial
Cancer

4. Discussion

Abnormalities on chest CT-scan were observed in 73.1%
(19/26) (Table 4). Seven out of these 19 patients presented with pulmonary metastasis on chest CT-scan.
Treatment was adjusted in 26.9% (7/26): six patients
with pulmonary metastasis and one patient with a doubt-

In this retrospective analysis, chest CT-scan was performed in the work-up of 20% (58/290) of patients with
cervical cancer, and 15% (26/175) of patients with endometrial cancer, mostly in conjunction with abdominal
CT. Abnormalities on chest CT-scan were frequently

Copyright © 2011 SciRes.
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Table 3. Patient and tumor characteristics of patients with endometrial cancer.

Patients with endometrial
cancer

Total population
(n = 175)

Patients with Chest CT-scan
(n = 26)

Patients without Chest CT-scan
(n = 149)

P value*

Age (median)

66.2 (36 - 90)

69.8 (55 - 89)

65.6 (36 - 90)

0.08

FIGO stage
I

80 (45.7%)

12 (46.2%)

68 (45.6%)

0.97

II

16 (9.1%)

1 (3.8%)

15 (10.1%)

0.37

III

31 (17.7%)

5 (19.2%)

26 (17.4%)

0.85

IV

19 (10.9%)

5 (19.2%)

14 (9.4%)

0.22

Unknown

29 (16.6%)

3 (11.5%)

26 (17.4%)

0.51

Tumor differentiation
Well differentiated

12 (6.8%)

1 (3.8%)

11 (7.4%)

0.56

Moderately differentiated

20 (11%)

5 (19.2%)

15 (10.1%)

0.26

Poorly differentiated

16 (9.1%)

7 (26.9%)

9 (6.0%)

0.01

Unknown

127 (38.3%)

13 (50%)

114 (76.5%)

0.20

*

P (<0.05 is significant) for the difference between the population with chest CT-scan and the general population.

Table 4. Findings on chest CT-scan in patients with endometrial cancer, and alterations in work-up.

Patients with endometrial cancer

I
II
Adjustment of Therapy Additional investigation

III
Follow-up chest CT-scan

IV
No further work-up

No abnormalities

0

0

0

7

Benign abnormalities

0

0

3

7

Pulmonary metastasis

6*

1

4

1

Doubtful malignancy

1

0

1

Total

7/26 (26.9%)

1/26 (3.8%)

6/26 (23.1%)

15/26 (57.7%)

*

Four patients had both had adjustment of therapy and follow-up chest CT-scan (n = 3), and had both adjustment of therapy, additional investigation, and follow-up CT scan (n = 1).

seen, but the majority of these findings were presumed to
be benign. In the group of patients with a chest CT-scan,
therapy was adjusted in 10.3 % of patients with cervical
cancer, and in 26.9% of patients with endometrial cancer,
mainly due to the presence of pulmonary metastasis.
To our knowledge, this is the first study to report the
influence of chest CT-scan in the work-up on treatment
of cervical and endometrial cancer. The most important
reason to perform pre-treatment imaging is to evaluate
the extension of the disease and involvement of lymph
nodes [11-13]. For detection of pulmonary nodules CT is
superior to chest X-ray [8-10,14,15]. Although CT is
highly specific for a benign lesion, many lesions remain
of uncertain significance after CT evaluation, and require
histological confirmation of diagnosis [16,17], or followCopyright © 2011 SciRes.

up scans.
The most important risk factors for pulmonary metastasis are stage, grade and histology [18,19]. Indeed, pulmonary metastasis were more frequently observed in
patients with grade III tumors and in patients with advanced disease. In our study the final conclusion in the
radiology report was the most important predictor for
further investigations, i.e. pulmonary metastasis or doubtful malignancy. For the distinction of benign and malignant lesions; location, diameter, calcification of the
lesion, and the number of lesions are important [20]. Irregular and speculated lesions strongly suggest malignancy, whereas lesions with smooth, well-defined margins are more likely to be benign [16,20-23]. The presence and pattern of calcification are strong indicators for
JCT
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benignancy [16,20,21,24]. Additionally, stability of the
lesions for two years, and small size of the lesions (<2 - 3,
5 mm) are other factors suggestive of benign disease
[10,16,21,22,24,25]. After critical reviewing the chest
CT scan reports, further investigation was recommended
in 50% (9/18) of the patients with cervical cancer. Although there are several recommendations according the
follow-up of pulmonary lesions detected on chest CT
scan, there is no clear consensus [19,25]. Chest CT scan
seems to be necessary after a normal chest x-ray, only in
patients with a high risk for pulmonary metastasis, and in
whom detection of occult metastases would alter the
therapy [26].
A new diagnostic tool to detect (pulmonary) metastasis
is a PET-CT scan, which is based on increased uptake of
fluorodeoxyglucose (FDG) in malignant cells. PET scan
is superior in the detection of lymph node metastasis
compared to conventional imaging [27-29]. Patz et al.
evaluated a variety of focal pulmonary abnormalities by
using a FDG PET, and determined a threshold of standardized uptake ratio (SUR) of 2.5 for optimal sensitivity
and specificity of benign lesions. With this SUR cut-off
value the specificity of detecting a benign lesion was
100% and the sensitivity was 89% [30]. When single CT
and PET were combined with integrated PET-CT scan,
no benefit was observed for the detection of small pulmonary metastasis [31]. Unfortunately, comparison of
pre-treatment PET- and chest CT-scan in patients with
endometrial and cervical cancer has not been reported yet.
The role of FDG PET scan has been studied prospectively in patients with recurrent cervical cancer and did
alter treatment in 55% - 65% of these patients [32,33]. In
two small series of patients with endometrial cancer
FDG-PET scan was studied in follow-up and resulted in
treatment adjustment in 33% - 35% of the patients [34,
35]. According to these studies the contribution of PET
scan to treatment planning seems to be superior to CTscan due to its higher sensitivity for the detection of metastasis [32-34,36]. Yet, like CT-scans, the value of a
PET scan is limited in the detection of pulmonary micro
metastasis [35,37].
The current study is limited by its retrospective character and the possibility of selection bias. In those patients who underwent a chest CT-scan the proportion of
patients with FIGO stage III/IV was increased when
compared to the patients without a chest CT-scan. Extended disease was already suspected at presentation in
most of these patients, and hence could have influenced
the request of a chest CT-scan. Moreover, selection bias
could be present due to the fact that it was unclear why
an additional chest CT-scans was requested. Finally, inconsistencies were observed in the value that was attributed to the observations that were reported on chest CTCopyright © 2011 SciRes.
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scan. As illustrated by our data, both additional investigations and follow-up were performed in presumed benign lesions, which suggest that there was still an uncertainty about a malignancy. Lacking structural assessment
and standardization of all morphological abnormalities
observed on chest CT-scan, as well as observer variability could contribute to a bias of the study results.

5. Conclusions
Concluding, chest CT-scans performed in the work-up of
cervical and endometrial cancer frequently demonstrate
abnormalities which are mostly benign. Assessment and
interpretation of these abnormalities may vary substantially and needs further standardization. Based on our
data, chest CT-scan in cervical and endometrial cancer
patients is recommended only in those patients with a
suspicion of advanced disease based on clinical examination. Future studies are necessary to determine whether
new imaging techniques, such as PET-CT are more helpful in diagnosing true metastases, and in preventing unnecessary treatment alterations or additional investigations.
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