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For 32 months, clinical and computed tomographic (CT) staging were compared
prospectively in 75 patients with primary untreated cervix carcinoma. Clinical stages
evaluated wereIA (one patient), lB (nine) llA (five), IIB (18), IPIB (38), IVA (one), and IVB
(three). CT agreed with clinical stage in 65%, upstaged tumors in 19%, and downstaged
tumorsin 1 6%. In comparison with surgical stage in 25 patients, CT was inaccurate in
difterentiating lB from IIB lesions but highly accurate in diagnosing IlIB, IVA, and IVB
tumors.Pretreatment CT was most valuable in assessing parametrial and sidewall
tumor extension, uterine size, endometrial tumor extension, pelvic adenopathy, and
adnexal masses. Posttreatment CT in 1 5 patients was most valuable in assessing
extrapelvic metastases to liver, paraaortic lymph nodes, and bowel mesentery. CT
offersdistinct advantages over current radiologic staging techniques and can be
integrated into the present International Federation of Gynecology and Obstetrics
classification of cervix carcinoma.

Current staging of cervix carcinoma is based on clinical and limited radiologic
assessment of disease extent. Routine pretreatment evaluation usually consists
of physical examination, chest radiography, cystoscopy, excretory urography,

sigmoidoscopy, and barium enema study. However, many studies have demon-
strated an error of 34%-39% in comparing clinical with surgical stage [1-4].
Moreover, current staging techniques do not determine tumor volume or assess
lymph node metastases.

Several reports have evaluated the use of computed tomography (CT) in a
small number of patients with cervix carcinoma [5-8]. However, no studies have

compared CT with accepted clinical staging methods. We report a prospective
comparison between clinical and CT staging in 75 cases of primary untreated
cervix carcinoma.

Subjects and Methods

During a 32 month period, 77 selected patients with primary untreated cervix carcinoma
were prospectively evaluated with CT. Histologic diagnosis of cervix carcinoma was
established by cervical biopsy, vaginal biopsy, on dilatation and curettage. Routine clinical
staging workup included physical examination, chest radiography, cystoscopy, excretory
unography, sigmoidoscopy, and barium enema study. In selected patients, data from pelvic
examination under anesthesia or biopsy of supraclaviculan lymph nodes, inguinal lymph
nodes, on bladder were used to determine clinical stage. Clinical stage was based on the
International Federation of Gynecology and Obstetrics (FIGO) staging classification, and
CT staging criteria were developed from the FIGO classification (table i ). CT stage was
diagnosed from objective CT findings without knowledge of clinical stage or pelvic exami-
nation. Two patients were excluded from discussion because of insufficient pelvic fat for

CT analysis.
The patients were 30-90 years old (average age, 56 years). Clinical stages were IA (one

patient), lB (nine), IIA (five), llB (1 8), lIlB (38), IVA (one), and IVB (three). Histologic
diagnoses were squamous carcinoma (67 patients), adenocarcinoma (six), and mixed
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Stage

TABLE 1 : International Federation of Gynecology and Obstetrics (FIGO) Classification and CT
Criteria in Staging Cervix Carcinoma

CT criteria

Tumor confined to cervix
0

IA
lB

II

Ill

IV
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IIA
llB

lIlA
IIIB

IVA
IVB

FIGO Classification

In situ
Confined to cervix
Micnoinvasive
All other cases of stage I
Extends beyond cervix but not to

pelvic sidewall or lower third of
vagina

No obvious parametnial involvement
Obvious parametnial involvement

Extends to pelvic sidewall on lower
third of vagina, on uneteral ob-

struction

No extension to pelvic sidewall
Extension to pelvic sidewall, or une-

tenal obstruction
Extends beyond the true pelvis or

invades mucosa of bladder or
rectum

Spread to adjacent organs
Spread to distant organs

Irregular cervix borders; panametnial
mass; separation of mass and side-
wall by pelvic fat

Pelvic sidewall extension; hydnone-
phnosis

Bladder or rectal involvement
Inguinal node metastases, intrapenito-

neal metastases

adenosquamous carcinoma (two). Histologic tumor grades were
well differentiated (nine patients), moderately well differentiated

(31 ), poorly differentiated (29), and undifferentiated (six). The in-

terval between histologic diagnosis and CT scan was 1 day to 3
weeks (average interval, 6 days).

CT was performed on a Delta 50 FS Scanner (Ohio Nuclear
Corp.). The scan duration was 1 8 sec and the images were dis-
played on a 256 x 256 matrix and recorded on film. Patients
received 1 mg of intravenous glucagon to limit bowel penistalsis,

400 ml of 4% oral meglumine diatrizoate (Gastrografin, Squibb) to
outline the small bowel, and 300 ml of intravenous 30% meglumine
diatnizoate (Reno-M-Dip, Squibb) to outline the urinary tract. In
selected patients, a tampon was used to outline the vaginal canal
and a Gastrognafin enema was administered to delineate the nec-
tosigmoid colon. Then, consecutive 13-mm-thick sections were
scanned from the xiphoid to below the ischial tuberosities.

In 75 patients, 1 03 CT scans were reviewed and correlated with

clinical stage. In 1 5 patients with suspected recurrent tumor and in
five patients on chemotherapy protocols, more than one CT scan
was obtained. In 25 patients, clinical and CT stage were correlated
with surgical stage established by nadical hysterectomy (eight pa-
tients), exploratory laparotomy (six), netnopenitoneal lymph node
dissection (seven), and percutaneous needle aspiration biopsy
(four). The official CT report on the day of examination was used for
data analysis.

Results

CT Findings

CT characterized the cervix tumor as uniformly solid in
38 (51 %) patients or solid with low density areas in 37
(49%) patients. Low density areas corresponded to clinically
detectable necrotic or ulcerated tumor replacing normal
cervix tissue. The cervix mass was best seen on sections at
the level of the femoral heads, immediately superior to a
tampon outlining the vagina.

In seven patients, CT stage I tumors were characterized
by slight cervix enlargement (>3 cm in anteroposterior
diameter), smooth lateral cervix margins, and normal para-

metrial fat (fig. 1 ). CT could not characterize clinical stage
lIA tumors because of inadequate delineation of intravaginal
tumor. In 32 patients, CT stage IIB tumors were character-

ized by disrupted, irregular lateral cervix borders with par-
ametnial soft tissue mass extension, but demonstrable sep-
aration of the mass from the pelvic sidewall by intervening
pelvic fat (fig. 2). CT stage IIB tumors were 3-6 cm in
anteroposterior diameter (average, 4 cm).

In 29 patients, CT stage IIIB tumors were characterized
by hydronephrosis on tumor extension to the pelvic sidewall.
Pelvic sidewall tumor extension was characterized either by
direct tumor growth to the obturator internus and/or pyri-
formis muscles in 21 patients (fig. 3) or by linear soft tissue
strands extending to these muscles in eight patients (fig. 4).
CT stage IIIB tumors were 4-9 cm in anteroposterior diam-
eter (average, 5.5 cm). Six patients with clinical stage IIB or
IIIB tumors had an abnormal uterine corpus due to a low

density center (fig. 5). Fractional dilatation and curettage in
three of six patients indicated endometrial extension of
cervix carcinoma.

In four patients, CT stage IVA tumors were characterized
by tumor involvement of the bladder (three patients) or the
rectum (one patient). Bladder involvement was character-
ized by nodular indentations along the the posterior bladder

wall or intraluminal tumor mass (fig. 6). Another sign of
bladder involvement was focal loss of the posterior perives-
ical fat plane, which was present on sections above or below
the abnormal section. Prone and postvoid bladder sections
were used to differentiate extrinsic mass impression from
tumor involvement. These additional views showed widening
ofthe posterior perivesical fat stripe in patients with extrinsic
compression.
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Fig. 3.-Stage IliB cervix carcinoma. CT scan through rectum (R) and
vaginal apex (v). Cervix tumor (T) indents bladder (B) and extends directly to
left pelvic sidewall (arrow).
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Fig. 1 -Stage lB cervix carcinoma.

A, CT scan through bladder (B) and nec-

turn (A). Cervix tumor (T) has low density
center and normal parametnial tissues
between tumor and distal unetens (ar-
rows). B, Whole mount section after rad-
ical hysterectomy. Complete replace-
ment of cervix (C) by keratinizing squa-

mous cell carcinoma. Panarnetniurn (P)
and vagina (V) are free of tumor.

Fig. 2.-Stage IIB cervix carcinoma. CT scan through bladder (B) and
rectum (A). Cervix tumor (T) with soft tissue mass extension into night
panametnium (arrows).

Fig. 4.-Stage lilB cervix carcinoma. CT scan through bladder (B) and
rectum (R). Lange cervix tumor (T) with inhomogeneous density, irregular
borders, and linear soft tissue extensions to both pelvic sidewalls (arrows)
confirmed at lapanotomy.

Cystoscopic biopsy confirmed bladder mucosal involve-
ment in one patient and laparotomy showed bladder serosal
involvement in another. Rectal involvement was character-

ized by focal obliteration of the fat plane surrounding the
anterior surface of the rectum. Barium enema study showed

Fig. 5.-Stage lB cervix carcinoma with endometnial extension. CT scan

through bladder (B) and rectum (R). Low density center in uterine corpus (T)
due to endometnial extension of cervix carcinoma confirmed by fractional
dilatation and curettage.

irregularity of the right anterolateral wall and intact mucosa.
Sigmoidoscopy showed an extrinsic mass displacing normal
rectal mucosa.

In three patients, CT stage IVB tumors were characterized
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A B
nodular indentations, and displacement of contrast-filled bladder (B). Cystos-
copy and biopsy confirmed bladder mucosal involvement by poorly differen-
tiated squamous carcinoma.

- - .=-

Fig. 7.-Stage IVB cervix carcinoma. CT scan through hepatic flexune of Fig. 8.-Stage llB cervix carcinoma. CT scan through bladder (B) and
colon (HF) and left kidney (LK). Metastasis (M) under right anterior abdominal uterine corpus (U). A 2 cm night obturator lymph node metastasis (arrow) and
wall confirmed by percutaneous needle aspiration biopsy. left ovarian endometnioma (E) confirmed at bapanotomy.
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Fig. 6.-Stage IVA cervix carcinoma. A. CT scan through bladder (B).
Lange cervix tumor (T) with invasion into bladder lumen (black arrows) and

obliteration of normal fat plane (white arrows) anterior to rectum (R). B, Left
posterior oblique pelvis during unography. Extensive mucosal destruction.

by tumor extension outside the true pelvis. Two previously
reported patients had 1 .5-2.5 cm superficial inguinal lymph
node metastases confirmed by needle aspiration biopsy
[9]. One patient had a 5 cm solid intraperitoneal metastasis
confirmed by percutaneous aspiration biopsy (fig. 7).

In three patients, CT showed adnexal masses that neces-
sitated exploratory laparotomy prior to radiation therapy (fig.
8). Pathologic examination after unilateral salpingo-oopho-
rectomy in each patient showed a 6 x 7 cm tuboovarian
abscess, a 5 cm ovarian endometrioma, and a 5 cm ovarian
cystadenoma.

Stage Correlation

CT stage in 75 patients is correlated with clinical stage in
table 2. CT and clinical stage were identical in 49 (65%)

patients. CT indicated more advanced disease than clinical

examination in 1 4 (1 9%) patients and less extensive disease

in 1 2 (1 6%) patients.

CT in 25 patients is correlated with surgical stage in table
3. CT agreed with surgical stage in 1 6 (64%) patients and
disagreed in nine (36%) patients. Eight (89%) of nine errors
were in the CT stage lIB category. In four CT stage lIB
patients, CT indicated parametrial tumor not present on
pathologic examination of radical hysterectomy specimens.
In three CT stage IIB patients, surgery showed pelvic side-
wall tumor extension, although a fat plane was present
between the tumor and sidewall on CT. In one CT stage IIB

patient, supraclavicular lymph node biopsy indicated stage
IVB disease. In one CT stage lllB patient, laparotomy mdi-

cated IVB disease due to an omental metastasis not de-
tected by CT. CT was correct in i 1 (92%) of i 2 IIIB, IVA, or
IVB lesions.
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TABLE 2: Prospective Comparison between Clinical and CT Stage in 75 Cases of Primary
Cervix Carcinoma

CT Stage

clinical Stage No. cases
I iiB tuB 1VA 1VB

IA 1 1 0 0 0 0
lB 9 3 5 1 0 0

hA 5 3 2 0 0 0
IIB 18 0 16 2 0 0
IIIB 38 0 8 26 3 1

IVA 1 0 0 0 1 0
IVB 3 0 1 0 0 2

Total 75 7 32 29 4 3

TABLE 3: Prospective Comparison between CT Stage and Surgical Stage in 25 Cases of
Primary Cervix Carcinoma

Surgical Stage

cT Stage No. Cases -�--� -_________________________________
lB lIB tuB VA IVB

I 4 4 0 0 0 0
IIB 9 4 1 3 0 1

IlIB 7 0 0 6 0 1

IVA 2 0 0 0 2 0
IVB 3 0 � 0 0 3

Totals 25 8 1 9 2 5

Lymph Node Correlation

CT detected lymph node metastases in 1 8 (24%) of 75

cases. Paraaortic lymphadenopathy was identified in two

(3%) cases, common iliac in one (1 %), obturator in i 3

(1 7%), and inguinal in two (3%). CT criteria for pelvic and

inguinal lymph node metastases have been reported [9].

Histologic correlation was obtained in eight (44%) of 18

cases. Node dissection indicated reactive hyperplasia in

paraaortic nodes in one patient and obturator node metas-

tases in five (fig. 8). Needle aspiration biopsy in two patients
confirmed inguinal node metastases. Clinical stages of

seven patients with pelvic or inguinal node metastases were
lB (two patients), IlIB (two), IVA (one), and IVB (two). Both
clinical stage lB patients were CT and surgical stages llB

and IlIB, respectively.

In 1 7 patients, histologic examination of pelvic lymph

node was performed by pelvic lymph node dissection (i 3

patients) or Iaparotomy and selected node biopsy (four). In

two patients, needle aspiration biopsy confirmed inguinal

node metastases. CT was true-positive in seven of 1 0 pa-

tients with pelvic or inguinal lymph node metastases (sen-
sitivity, 70%), false-negative in three (30%) of 1 0 patients

with metastases, true-negative in seven of nine patients
without metastases (specificity, 78%), and false-positive in

two (22%) of nine patients. CT was correct in 1 4 (74%) of

i9 patients.

Recurrent Tumor

CT evaluated i 5 patients for recurrenttumor 6-i 0 months
after radiation therapy. Clinical stages were lB (two pa-

tients), IIB (two), IIIB (10), and IVA (one). Both clinical lB

patients were CT and surgical stage IIB and IIIB, respec-

tively. In nine (60%) of 1 S patients, CT scans were equivocal

for recurrent tumor. CT could not differentiate an irradiated

uterus from central tumor recurrence. In six (40%) of 1 S

patients, CT detected new areas of disease not present on
pretreatment baseline scans. Three patients had 2-3 cm
paraaortic or common iliac lymph node metastases (fig. 9).
One patient had a 5 cm presacral mass that was a metastasis
on the sigmoid mesentery at laparotomy. One patient had
liver metastases. One patient had liver metastases, paraaor-

tic lymphadenopathy, and an ischial metastasis.

Discussion

Several studies indicate that clinical staging of cervix

carcinoma has decreasing accuracy with advanced disease
[1 , 2]. The most common error is the failure to accurately
define the extent of parametrial disease. Averette et al. [3]

advocate exploratory laparotomy to accurately define extent
of disease and individualize treatment. Berman et aI. [i 0]

surgically stage cervix carcinoma by an extraperitoneal
approach to avoid small bowel adhesions and subsequent

radiation therapy complications. Thus the management of
advanced cervical cancer is currently in a state of evolution.

Current radiologic techniques used in staging cervix car-

cinoma yield minimal information about disease extent. In a

retrospective study of 227 patients with invasive carcinoma
of the cervix, Griffin et al. [1 1 ] reported tumor-related find-
ings in only i % of chest films, 3.4% of barium enema
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Fig. 9.-Recurrent stage IIIB cervix carcinoma. A, Baseline CT scan through liven (L) and kidneys (K). Normal aorta (A) and inferior vena cava (C). B, Follow-

up scan 9 months later. Extensive netnopenitoneal lymph node metastases (arrows) obliterate borders of aorta and inferior vena cava.
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studies, and 7.3% of excretory urograms. CT offers distinct
advantages over conventional radiologic techniques in stag-
ing cervix tumors. CT displays cervix tumor mass, parame-
trial and sidewall tumor spread, pelvic and inguinal lymph

node metastases, and hydronephrosis [5-9]. Three dimen-
sional quantitative demonstration of tumor volume is also

important in planning radiation therapy [6].

In our series, CT demonstrated bulky 4-9 cm IIB, IIIB,

IVA, and IVB cervix tumors in relation to bladder, rectum,
vagina, distal ureters, and pelvic sidewall. This objective
assessment of tumor size may provide important prognostic
information. Cervix tumor size is directly related to the
incidence of parametrial involvement and pelvic lymph node

metastases [i 2, 1 3]. Moreover, patients with a bulky tumor
mass, a barrel-shaped lesion, or endometrial involvement
are at increased risk for central recurrence [1 4]. CT mdi-
cated endometnial extension when the uterus corpus con-
tamed low density tissue. Fractional dilatation and curettage
differentiated endometrial tumor from low density areas due
to hematometra or pyometra.

CT stage differed from clinical stage in 35% of patients.
This result is similar to the 34%-39% discrepancy between
clinical and surgical stage [1 -4]. In comparison with clinical

stage, CT upstage tumors in 1 9% and downstage them in
1 6%. The large number of advanced tumors treated with
radiation therapy precluded surgical stage confirmation in
50 patients. However, CT-surgical correlation in 25 patients
yielded some preliminary conclusions. CT was not suffi-

ciently accurate to differentiate lB and early 116 lesions and
thus alter treatment decisions. CT overstaged four (50%) of
eight clinical lB lesions due to minimal parametnial irregular-
ity. CT demonstration of a parametrial soft tissue mass is
necessary to diagnose 116 disease. Current developments
in high resolution, fast CT scanners and coronal and sagittal
reconstruction [1 5] should improve recognition of normal
and abnormal parametria. CT errors in differentiating IIB
from IlIB tumors were probably not significant since treat-
ment was not affected.

CT was correct in 92% of stage IlIB, IVA, or IVB lesions.
These data indicate a high accuracy in advanced tumors,
the disease category in which most clinical staging errors

occur. However, more surgically proven cases are needed
to verify this conclusion. CT staging was a noninvasive

alternative to surgical staging in advanced tumors. In our

series, CT confirmed advanced disease in patients with
obesity, an equivocal pelvic examination, or a medical con-

traindication to surgical staging. In addition, CT provided

the radiation therapist with an objective tumor volume along
with its spatial relationships to normal pelvic structures.

CT staging has several disadvantages. CT was not effec-

tive in demonstrating intravaginal tumor. Stage IIA and lIlA
tumors are best evaluated by clinical examination. CT stag-

ing of IVA tumors was problematic since tumor involvement

of the serosa and muscularis without mucosal penetration

could escape cystoscopic or sigmoidoscopic detection.
CT detection of lymphadenopathy in 24% of patients was

similar to the 23%-25% incidence of lymph node detection
in two reported CT studies of pelvic malignant tumors [6,
9]. CT was most useful in detecting obturator and inguinal
lymph node metastases [9], thus identifying one group of

patients whose prognosis is poor. This group of patients
can be further evaluated by lymphangiography with percu-

taneous needle biopsy [1 6] or extraperitoneal lymph node
dissection to document common iliac or paraaortic node

metastases in normal sized nodes. In our study, CT was not

useful in identifying paraaortic or common iliac node metas-
tases in primary untreated tumors. However, CT detected
2-3 cm paraaortic node metastases 6-1 0 months after
radiation therapy. CT detection of retroperitoneal node me-
tastases in recurrent carcinoma of the cervix has been
reported [1 7].

Our 74% overall accuracy of CT pelvic lymph node detec-
tion does not yet match the reported 78%-87% overall
accuracy of lymphangiography in cervix carcinoma [1 0, 18,
1 9]. However, the accuracy of lymphangiography is not high
enough to make treatment decisions without tissue confir-
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mation [20, 21 ]. In our series, pelvic node dissection con-
firmed five of 1 3 obturator node metastases. According to

the FIGO classification, CT detection of pelvic node metas-
tases did not alter clinical stage.

Another advantage of CT was detection of recurrent tumor
in patients with treated IIB to IVB lesions. In 40% of patients

with baseline scans at initial treatment, follow-up CT docu-
mented metastatic disease to paraaortic lymph nodes, the
bowel mesentery, or the liver. These metastases were out-
side the field of radiation therapy. CT images guided per-
cutaneous biopsy [22] and outlined measurable disease for
chemotherapy follow-up [1 7]. In 60% of cases, CT could not
distinguish radiation fibrosis from recurrent tumor, a disad-
vantage that has been reported [1 7]. Recurrent tumor was
documented in these patients by cervix biopsy or parame-
trial needle biopsy under anesthesia.
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