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Aim: The goal of this article is to provide an overview of diagnostic standard operating procedures for both clinical and imaging
assessment of cervical and endometrial carcinoma, sarcoma of the uterus, and primary pelvic non-Hodgkin’s lymphoma.
Methods: The literature was reviewed for methods used to diagnose malignancies in the female pelvis with a special focus on
the role of MRI as the imaging method of choice. Furthermore, CT findings and staging criteria for the mentioned malignancies
are also provided.

Conclusion: Whereas ultrasound still remains the imaging modality of choice in clinical practice for the early diagnosis of female
pelvic malignancies, MRl is more frequently recognized as a diagnostic tool for its accuracy in tumor identification. MRI also plays
acrucial role in the 3D pretreatment planning for brachytherapy especially in cervical cancer. In the future, PET/CT might achieve
an important role for staging lymph nodes or distant metastases as well as tumor recurrence.
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Bildgebung weiblicher Beckentumoren unter Beriicksichtigung von MRT, CT und PET/CT: Teil 1

Ziel: Uberblick tiber den aktuellen Stand der bildgebenden Diagnostik des Zervix- und des Endometriumkarzinoms, des Uterus-
sarkoms und des primaren Non-Hodgkin-Lymphoms des Beckens.

Methodik: Durchsicht der Fachliteratur und Erstellung einer Ubersicht der Diagnostik weiblicher Beckentumoren mittels MRT
und CT sowie PET/CT mit Bildbeispielen unter Einschluss der tumorbezogenen Staging-Kriterien sowie empfohlenen MRT-Se-
quenzen.

Schlussfolgerung: Im klinischen Alltag ist der Ultraschall fiir die Primardiagnostik weiblicher Beckentumoren bildgebendes Ver-
fahren der Wahl, wobei die MRT durch den hohen Weichteilkontrast einen zunehmenden Stellenwert als bildgebendes Verfahren
zur Tumordetektion besitzt. Auch fiir die pratherapeutische 3D-Bestrahlungsplanung insbesondere des Zervixkarzinomes spielt
die MRT eine wichtige Rolle. Die PET/CT erscheint zunehmend relevanter im Lymphknotenstaging sowie in der Detektion von
Fernmetastasen und in der Rezidivdiagnostik.

Schliisselworter: Zervixkarzinom « Endometriumkarzinom « Uterussarkom « Non-Hodgkin-Lymphom des Beckens »
MRT .« CT« PET/CT

Introduction
The prognosis in women with gynecologic malignancies, e.g.,
cervical or endometrial cancer or uterine sarcomas, not only
depends on local tumor spread but also on a wide range of ad-
ditional findings, such as positive lymph nodes, ascites or dis-
tant metastases. Cross-sectional imaging modalities, including
ultrasound (US), computed tomography (CT), and magnetic

resonance imaging (MRI) have increasingly been used for op-
timal treatment planning in gynecologic malignancies. Their
staging criteria are based on the well-established International
Federation of Gynecologists and Obstetricians (FIGO) staging
system and the TNM classification system [38, 47]. Positron
emission tomography (PET), especially if combined with CT
(PET/CT), might have a benefit in staging and restaging gyne-
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cological malignancies, especially regarding lymph node me-
tastases or recurrent tumor due to the simultaneous availability
of functional and anatomical information [9, 14, 29, 32, 35, 42].
This paper emphasizes the role of cross-sectional imaging mo-
dalities in pretreatment staging and restaging of gynecological
pelvic malignancies.

Radiological Diagnostics
CT is widely used, being the gold standard in oncology for initial
staging and re-evaluation after treatment. For example, it plays a
crucial role in systemic imaging of ovarian malignancies [6, 19,
30, 31, 36, 41, 42]. However, CT is not only limited by lower soft
tissue contrast compared to MRI, but there is notable radiation
exposure for patients. Because differentiation of recurrent tumor
and radiation fibrosis is also challenging on CT, MRI has become
the most valuable imaging tool for diagnosing pelvic tumors in
women [31]. Due to a wide variety of possible imaging sequenc-
es, high spatial resolution, and superior soft tissue contrast, non-
enhanced MRI can often provide sufficient information without
the need of contrast agent application. Imaging evaluation may
be improved by preparing the patient with a moderately filled
bladder with urine, the application of an intravenous antiperi-
staltic agent (i.e., butylscopolamine) and by distending the va-
gina with sterile ultrasound contact gel [3, 4, 11, 53].

T1-weighted sequences easily depict pelvic structures
from fat tissue, whereas T2-weighted sequences allow for the
distinction of pelvic organs as well as differentiation of their
internal composition and homogeneity. However, for distin-
guishing tumor recurrence from scar tissue, the application of
an intravenous contrast agent is crucial.

An additional diagnostic imaging tool in MRI is an
endorectal coil, which is custom designed for MRI of uterine and
cervical structures. Due to its positioning inside the rectum in
direct contact with the cervix, the endorectal cervix coil provides
more reliable tissue differentiation due to the high spatial resolu-
tion in a smaller field of view (FOV) at 1.5 T [20, 34, 40, 44].

For three-dimensional (3D) radiation planning, both
CT and MRI are used to protect healthy tissue surround-
ing the tumor. Whereas the CT presents precise and clear 3D
information regarding a patient’s geometrical data and electron
density distribution, the MRI has, due to its good soft tissue dif-
ferentiation, advantages in defining the tissue volume needing
radiation (gross tumor volume (GTV), clinical target volume
(CTV), and planning target volume (PTV)) [45].

Around the GTV, which is defined by three planes in the
MR, a safety margin is added to define the clinical target vol-
ume. This integrates possible, not yet visible, tumor areas and
may also include lymph nodes. This gathered information can
be transported to the CT performed for planning the radiation,
if an identical patient position was kept [45]. Brachytherapy is
used in patients with cervical cancer, but is seldom used in pa-
tients with primary endometrial cancer.

Becoming increasingly more interesting is positron
emission tomography (PET), a molecular imaging technique
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that can be used to visualize metabolic differences between tis-
sues and, therefore, might depict suspicious lesions. Its benefit
lies in detecting recurrent tumor and the distinction between
scar and malignant tissue. Normally, the isotope *F-fluordeox-
yglucose i.e., (*F-FDG)-PET, is used,. Unfortunately, it has its
limitation in the difficulty of depicting tumor lesions precisely
due to accumulation, also in normal tissues or inflammatory
lesions [42].

Operating procedures and MRI findings are described
in detail in the following, while complementary information
about CT and PET/CT findings are also mentioned.

Cervical Cancer

General Information
The incidence of cervical cancer varies between 3.6-45/100,000
women each year. The incidence of cervical precancerous le-
sions is about 100-times higher. According to the Robert-Koch-
Institut, about 6,500 women in Germany were diagnosed with
an invasive cervical cancer in the year 2002 and more than
1,700 women died, leading to a mortality of 30%. The mean age
was 52.2 years with a peak between 35-54 years and a second
peak at 65 years of age [2].

Diagnostic Standard Operating Procedure

Clinical vaginal and colposcopical examinations of the cervix,
including the bimanual palpation of the parametrial area in ad-
dition to cytological smears and biopsies are state of the art in
diagnosing cervical cancer. The transvaginal and abdominal
ultrasound is the imaging modality of choice for further stag-
ing information. AWMF and DGGG guidelines recommend
the use of MRI in staging a cervical tumor at a clinical FIGO
stage IB2 or higher for the assessment of local tumor spread and
infiltration of surrounding tissue (Table 1) [2].

Radiological Findings
In diagnosing cervical cancer, the recommended standard
protocol in MRI includes T2-weighted turbo spin echo (TSE)
sequences with high spatial resolution (matrix 512) in the sagittal
and transversal oblique (short cervical axis) planes in addition to
a T1-weighted TSE sequence in the transversal plane. No intra-
venous contrast agent is needed (Table 2) [6, 17, 50, 53].

The cervical structure is well demonstrated on a high reso-
lution T2-weighted sequence. The endocervical mucosa is hy-
perintense, the cervical stroma is hypointense, and the adjacent
tissue layer shows a myometrium-like signal intensity. In order
to correctly identify an interruption of the hypointense cervical
stroma and diagnose parametrial infiltration, the transversal
slices should be parallel to the short axis of the cervix [30, 53].
In the T2-weighted sequence, cervical cancers often appear as
hyperintense masses in comparison to the healthy surround-
ing hypointense tissue, which makes them easy to detect. The
detection of tumors originating from muscular structures,
which are often isointense to surrounding muscle tissue, can be
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Table 1. The TNM staging for cervical cancer is analogous to the FIGO stage. FIGO: International Federation of Gynecologists and Obstetricians staging
system, TNM: Tumor, Nodes, Metastasis classification system.

Tabelle 1. Die TNM-Klassifikation des Zervixkarzinoms entspricht der aktuellen FIGO-Klassifikation. FIGO: International Federation of Gynecologists and
Obstetricians, TNM: Tumor, Nodes, Metastasis.

Cervical cancer FIGO TNM
The carcinoma is strictly confined to the cervix (extension to the corpus would be disregarded) | T
Invasive carcinoma which can be diagnosed only by microscopy, with deepest invasion < 5.0 mm and largest extension < 7.0 mm la Tla
a) Measured stromal invasion of < 3.0 mm in depth and horizontal extension of < 7.0 mm la1 T1al
b) Measured stromal invasion of > 3.0 mm and not > 5.0 mm with an extension of not > 7.0 mm la2 T1a2
Clinically visible lesions limited to the cervix uteri or pre-clinical cancers greater than stage |A Ib T1b
Clinically visible lesion < 4.0 cm in greatest dimension b1 Tib1
Clinically visible lesion > 4.0 cm in greatest dimension b2  Ti1b2
Cervical carcinoma invades beyond the uterus, but not to the pelvic wall or to the lower third of the vagina I T2
Without parametrial invasion lla T2a
a) Clinically visible lesion < 4.0 cm in greatest dimension lla1  T2al
b) Clinically visible lesion > 4.0 cm in greatest dimension lla2  T2a2
With obvious parametrial invasion Ilb T2b
The tumor extends to the pelvic wall and/or involves lower third of the vagina and/or causes hydronephrosis or non-functioning kidney lI T3
Tumor involves lower third of the vagina, with no extension to the pelvic wall llla  T3a
Extension to the pelvic wall and/or hydronephrosis or non-functioning kidney b T3b
The carcinoma has extended beyond the true pelvis or has involved (biopsy proven) the mucosa of the bladder or rectum. A bullous
edema, as such, does not permit a case to be allotted to Stage IV \% T4
Spread of the growth to adjacent organs IVa T4a
Spread to distant organs Vb M1

Table 2. Recommended MRI sequences for malignancies of the cervix (1) and the endometrium (2). Special orientation of the slices, dependent on the
tumor entity, is required. T2w: T2-weighted, T1w: T1-weighted, fs: fat saturation, TR: repetition time, TE: echo time, FOV: field of view, tra: transverse, sag:
sagittal, cor: coronal, Gd: gadolinium.

Tabelle 2. Empfohlene MR-Sequenzen zur Diagnostik des Zervixkarzinoms (1) und des Endometriumkarzinoms (2). Abhangig von der Tumorentitat
mussen die Sequenzen speziell gekippt werden. T2w: T2-gewichtet, T1w: T1-gewichtet, fs: Fettsattigung, TR: Repetitionszeit, TE: Echozeit, FOV: Field of

View, tra: transversal, sag: sagittal, cor: koronal, Gd: Gadolinium.

Sequence Plane fs TR(ms) TE(ms) FOV Slicethick  Matrix Orientation (parallel to)
(mm) ness (mm)
Turbo spin echo T2w sag 4,330 85 250 4 512 -
Turbo spin echo T2w traoblique / 3,950 92 280 4 512 1) short axis of the cervix
2) short axis of the uterus
Incoherent gradient echo (gradient Tiw traoblique + 128 476 350 6 256 1) short axis of the cervix
spoiled) 2D nonenhanced 2) short axis of the uterus
Turbo spin echo T2w coroblique / 3,950 92 300 4 512 1) long axis of the cervix
2) long axis of the uterus
Turbo spin echo Gd i.v. Tlw traoblique + 470 12 350 4 384 1) short axis of the cervix
)

2) short axis of the uterus

more challenging, and only the mass aspect may indicate their
presence (Figures 1-3) [30].

Contrast-enhanced T1-weighted images might be used
as a complement [53]. They may help to distinguish healthy
cervical tissue from vital tumor tissue and necrotic parts of the
tumor. In the T1-weighted contrast-enhanced fat-saturated
sequence (T1-weighted fs KM), the tumor presents as a hyper-
intense lesion, which is of great value for diagnosing small tu-
mors. However, microscopic metastatic areas may still be dif-
ficult to detect, while ascites can be a helpful indicator [3, 12].
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Contrast-enhanced CT can give additional information
about systemic tumor spread in higher tumor stages (especially
liver, lung, and lymph node metastases), but local extension can
only be visualized as a hypodense cervical mass or an eccentric
thickening of the cervix [31].

In several studies, **F-FDG-PET was shown to be more
sensitive than CT or MRI in detecting lymph node metastases
in cervical carcinoma, but, so far, it is neither specific for prima-
ry tumor imaging nor effective for detecting parametrial tumor
extension [15, 21, 29].
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Figure 1. Huge solid mass originating in the anterior part of the cervix and infiltrating the corpus
uteri in a T2-weighted sequence in the sagittal plane. No infiltration of the vagina or the bladder
wall. In the transversal plane of the T2-weighted sequence, the hypointense ring of the cervix stro-
ma is intact on the left side, but disrupted on the right side (white arrow). Histopathological result
was cervical carcinoma T2b. ERC: endorectal coil.

Abbildung 1. In der sagittalen T2-gewichteten Sequenz grof3e solide Raumforderung, von der
vorderen Muttermundslippe ausgehend und das Corpus uteri infiltrierend. Vagina und hintere
Blasenwand frei. In der transversalen T2-gewichteten Sequenz ist der hypointense Stromaring der
Zervix links intakt und rechts unterbrochen (weifSer Pfeil). Histologisch gesichertes Zervixkarzinom
im Stadium T2b. ERC: Endorektalspule.

Figure 2. CT scan with iodine i.v. in the axial and sagittal planes. An irregular mass in the cervix;
right parametrium might be involved (white arrows). Histopathological result was cervical carci-
noma stage T2b.

Abbildung 2. Kontrastmittelgestiitzte CT in axialer und sagittaler Orientierung. Von der Zervix
ausgehende irregulare Gewebsvermehrung mit Erreichen des rechten Parametriums (weil3e Pfeile).
Histologisch gesichertes Zervixkarzinom im Stadium T2b.

increasing age. There is a peak at about
75-80 years of age. In Germany, about
11,300 women are diagnosed with endo-
metrial cancer annually [1].

Diagnostic Standard Operating

Procedure
A transvaginal ultrasound is recom-
mended to obtain an impression of the
endometrial layer or suspicious lesions in
the female pelvis, for example, in case of
vaginal bleeding. Further investigations,
such as hysteroscopy and curettage, are
necessary in case of adenocancerous cells
on the PAP smear. Further imaging mo-
dalities, e.g., CT, PET, or MRI, are not rec-
ommended by recent guidelines for stag-
ing endometrial cancer, since they have
not been proven to be beneficial, although
the extent of myomentrial infiltration can
be estimated with MRI (Table 3) [1].

Radiological Findings
Again, MRI is a superior imaging modal-
ity compared to CT in staging endome-
trial cancer. T2-weighted turbo spin echo
(TSE) sequences with high spatial resolu-
tion (matrix 512) in the sagittal, transver-
sal oblique (short uterine axis) and coronal
oblique (long uterine axis) planes are rec-
ommended for the staging of endometrial
cancer. Contrast-enhanced T1-weighted
TSE images are mandatory to assess myo-
metrial infiltration (Table 2) [11, 18, 23].

The endometrium appears as a hy-
perintense layer in the MRI. The junction-
al zone - the innermost myometrial layer
directly attached to the endometrial layer —
is hypointense in a T2-weighted sequence.
The outermost myometrial layer displays
intermediate signal intensity. In order to
correctly identify myometrial infiltration
depth of more than 50% and consequently
correctly distinguish between a local tu-

In case of brachytherapy procedure planning, MRI is more
reliable and more appropriately assesses, compared to CT or
clinical examination, size, configuration, and topography of the
tumor, which leads to accurate delineation of the GTV and can
facilitate dose optimization [7, 10, 16, 39, 51].

Endometrial Cancer

General Information
The incidence of endometrial cancer is about 142,000 cases per
year worldwide, yet it shows regional variations and rises with
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mor stage T1a and T1b, the transversal slices should be parallel to
the short axis of the uterus (Figures 4 and 5) [23, 43].

Comparable to cervical carcinoma, contrast-enhanced CT
can give additional information about systemic tumor spread (es-
pecially liver, lung, and lymph node metastases). The local tumor
exhibits a hypodense mass in the dilated corpus lumen or intramu-
rallocation. The assessment of myometrial invasion is difficult [31].

In addition, recent studies have shown that in case of restag-
ing for recurrence of endometrial carcinoma, PET/CT might be
beneficial [8, 24]. In some cases of primary endometrial cancer
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Figure 3. Cervical mass with parametrial infiltration and obstruction of the left ureter (white arrow)
in aT2-weighted sequence with high spatial resolution in the transversal and coronal planes. Cervi-
cal carcinoma stage T3b. B: bladder, R: rectum.

Abbildung 3. In der hochaufgelsten T2-gewichteten Sequnez in transversaler und koronaler
Orientierung dargestellter Zervixtumor, der die Parametrien infiltriert und den linken Ureter kom-
primiert (weifSer Pfeil). Zervixkarzinom im Stadium T3b. B: Blase, R: Rektum.

tissue. The uterine sarcoma is rather rare
(2-3%), and it may evolve from various
tissue origins [30, 33]. Malignant sar-
coma of the stroma, mixed cell tumors,
e.g., osteochondrorhabdomyosarcoma or
mesodermal tumors, e.g., muellerian ad-
enocarcinoma, derive from endometrial
tissue, whereas leiomyosarcomas often
derive from the myometrium [46].

Diagnostic Standard Operating

Procedure
The malignant endometrial sarcoma is
often a coincidental diagnosis in wom-
en with simple hysterectomies, since
most patients are asymptomatic. Symp-
tomatic patients present with unchar-
acteristic spotting or postmenopausal
vaginal bleeding and pelvic pain. Hys-
teroscopy and curettage are generally
recommended, whereas in case of tumor
mass extruding the cervix, a biopsy leads
to diagnosis (Tables 4 and 5). [25, 33].

Table 3. Staging of endometrial cancer. FIGO: International Federation of Gynecologists and Obste-

tricians staging system, TNM: Tumor, Nodes, Metastasis classification system.

Tabelle 3. Staging des Endometriumkarzinoms. FIGO: International Federation of Gynecologists

and Obstetricians, TNM: Tumor, Nodes, Metastasis.

Radiological Findings
Transvaginal ultrasound is the standard
imaging technique [25]. Unfortunate-

Endometrial cancer

Tumor confined to the corpus uteri

No or less than half myometrial invasion

Invasion equal to or more than half of the myometrium
Tumor invades cervical stroma, but does not extend beyond the uterus
Local and/or regional spread of the tumor

Tumor invades the serosa of the corpus uteri and/or adnexae

Vaginal and/or parametrial involvement

Metastases to pelvic and/or para-aortic lymph nodes

a) Positive pelvic nodes

b) Positive para-aortic lymph nodes with or without positive pelvic lymph

nodes

Tumor invades bladder and/or bowel mucosa, and/or distant metastases

Tumor invasion of bladder and/or bowel mucosa

Distant metastases, including intra-abdominal metastases and/or inguinal lymph

nodes

FIGO TNM ly, differentiation of leiomyosarcoma
! I from leiomyoma is challenging in MRI.
la  Ta Smooth muscle cell tumors with fuzzy
b Tib margins, more than 50% of hyperintense
I T2 signal volume in a tumor on T2-weight-
w73 ed images or any small hyperintense
lla  T3a signal volume on T1-weighted images
b T3b are findings which might suggest leio-
lllc N1

myosarcoma. Another characteristic of
llict leiomyosarcoma is rapid growth. The
differentiation between other malignant

llic2 tumors can be challenging and often
v requires consultation with a patholo-
Va T4 gist [28]. Muellerian adenosarcoma fre-
Vb M quently presents as a large, multiseptate,

(patients with a severe acute or chronic medical illness), brachy-
therapy might be the treatment of choice - if the tumor is con-
fined to the uterus. For pretreatment planning, CT and MRI give
3D information about tumor size, configuration, and topography
and can, therefore, influence dose adaption [11, 52].

Sarcoma of the Uterus

General Information
Sarcomas of the uterus are often located in the corpus or the isth-
mus of the uterus and originate in endometrial or myometrial

Strahlenther Onkol 2011 - No. 10

cystic mass with heterogeneous solid
components filling the endometrial
cavity in the MRI. The solid part has low signal intensity on
T2-weighted images and hyperintensity on contrast-enhanced
T1-weighted images [37]. However, MRI can only differentiate
sarcoma of the uterus from endometrial cancer with combined
findings of irregular tumor margins and marginal nodular le-
sions which might not be possible in all cases [25].
Contrast-enhanced CT can provide an overview of infil-
trated surrounding structures, distant metastases, ascites, renal
obstruction or peritoneal spread, while alocal tumor is unchar-
acteristic despite of its rapid growth [26, 31]. Finally, PET/CT
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Figure 4. T2-weighted sequences in the sagittal and transversal planes show a moderate hyperintense mass in the lumen of the corpus uteri (¥).
Contrast-enhanced T1-weighted sequence in transversal plane delineates the tumor from the myometrium. Histopathological result was endometrial
carcinoma stage T1a. B: bladder.

Abbildung 4. In der sagittalen und transversalen T2-gewichteten Sequenz Nachweis einer moderat hyperintensen Gewebsvermehrung im Korpuslu-
men (*). In der kontrastmittelgestiitzten transversalen T1-gewichteten Sequenz Demaskierung des Tumors vom umgebenden Myometrium. Histolo-
gisch gesichertes Endometriumkarzinom im Stadium T1a. B: Blase.

Figure 5. MRI with high spatial resolution at T2-weighted sequences in the sagittal and transversal planes show an oval mass originating in the endome-
trium (white arrow). After intravenous Gd administration, the infiltration of more than 50% of the myometrial layer is visible (black arrow). Histopatho-
logical result was endometrial cancer stage T1b. Short black arrow: intramural leiomyoma, ERC: endorectal coil.

Abbildung 5. Die hochaufgeldste T2-gewichtete Sequnz in sagittaler und transversaler Ebene zeigt eine ovaldre Gewebsvermehrung des Endometri-
ums (weiBer Pfeil). Nach i.v. Kontrastmittelgabe zeigt sich eine myometrane Infiltrationstiefe von mehr als 50% (schwarzer Pfeil). Histologisch gesichertes

Endometriumkarzinom im Stadium T1b. Kurzer schwarzer Pfeil: intramurales Myom, ERC: Endorektalspule.

may be significantly important for grading, staging, and follow-
up in sarcomas [5].

Primary Pelvic Non-Hodgkin’s Lymphoma

General information
Malignant lymphoma of the uterus or cervix is a very rare entity
(incidence > 1%). Patients of nearly all ages between 20 and 80
have been reported [27, 49]. Only 1% of all cases of primary
extranodal lymphoma are cases of vaginal lymphoma [13].

A secondary affection of lymph nodes is far more frequent
(40%) with most patients between 19 and 65 years of age (mean
42 years). In the clinical examination, patients may either show
no symptoms at all or present with pelvic pain, vaginal bleed-
ing, or tumor mass discharge [37].
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Diagnostic Standard Operating Procedure
For diagnosing lymphomas of the female genital tract, no
gynecological guidelines have been published recently. How-
ever, contrast-enhanced, whole-body CT may be performed
for therapy planning and follow-up after treatment every 3 or
6 months [48].

Radiological Findings
In MRI, cervical lymphoma is best seen in a T2-weighted or
contrast-enhanced T1-weighted sequence. They often appear
as homogeneously hyperintense masses without a clear margin
to the surrounding healthy tissue, which is why their differ-
entiation from degenerative benign leiomyomas, endometrial
cancer, or a large cervical cancer is difficult [22]. Vaginal lym-

Strahlenther Onkol 2011 - No. 10
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Table 4. Staging of leiomyosarcoma of the uterus is comparable to stag-
ing of adenosarcoma, except for stage T1. FIGO: International Federation
of Gynecologists and Obstetricians staging system, TNM: Tumor, Nodes,
Metastasis classification system.

Tabelle 4. Das Staging des uterinen Leiomyosarkoms ist auler im Sta-
dium T1 mit dem Staging des uterinen Adenosarkoms identisch. FIGO:
International Federation of Gynecologists and Obstetricians, TNM: Tu-
mor, Nodes, Metastasis.

Leiomyosarcoma, endometrioid stromal sarcoma FIGO TNM
Tumor confined to uterus | T1
Greatest extension of the tumor < 5cm la Tla
Greatest extension of the tumor > 5 cm Ib T1b
Tumor invasion beyond uterus Il T2
Tumorinvades adnexa lla T2a
Tumor invades other structures of the pelvis Ib T2b
Tumor extends to abdominal structures 1] T3
Extension to one location Illa T3a
Extension to more than one location lib T3b
Metastasis to local lymph nodes llic N1

Tumor invades mucosa of the bladder and/or rectum IVa T4
Distant metastases IVb M1

Table 5. Staging of adenosarcoma of the uterus is comparable to staging
of leiomyosarcoma, except for stage T1. FIGO: International Federation
of Gynecologists and Obstetricians staging system, TNM: Tumor, Nodes,
Metastasis classification system.

Tabelle 5. Das Staging des uterinen Adenosarkoms ist au3er im Stadium
T1 mit dem Staging des uterinen Leiomyosarkoms identisch. FIGO: In-
ternational Federation of Gynecologists and Obstetricians, TNM: Tumor,
Nodes, Metastasis.

Adenosarcoma FIGO TNM

Tumor is limited to the uterus I T1

Tumor is limited to the endometrium la Tla
Invasion of less than half the mometrium](< 50%) Ib T1b
Invasion of more than half the myometrium (= 50%) Ic Tic

Tumor invasion exceeds the uterus and infiltrates other

organs of the pelvis 1l T2
Tumor invades adnexa lla T2a
Tumor invades other structures of the pelvis b T2b

Tumor extends to abdominal structures 1] T3
Extension to one location llla T3a
Extension to more than one location b T3b
Metastasis to local lymph nodes llic N1

Tumor invades mucosa of the bladder and/or rectum IVa T4
Distant metastases Vb M1

phoma presents either with an infiltrative or a lobular growth
pattern in the MRI. In the T1-weighted sequence, vaginal lym-
phoma appears as a homogeneously hypointense lesion, which
is moderately hyperintense in a T2-weighted sequence and
presents with high signal intensity post contrast. Typically, the
mucosal layer is not affected [13].

Regarding CT and PET/CT for diagnosing involvement of
abdominal lymphatic pathways, contrast enhancement leads
to better diagnosis comparable to nonenhanced examination.

Strahlenther Onkol 2011 - No. 10

Whereas PET is the indicated modality in identifying and lo-
calizing lymphatic lesions with non-Hodgkin lymphoma show-
ing high FDG accumulation [29, 42], even for small lesions, the
spatial resolution of PET/CT is still not sufficient [48].

Conclusions
For visualizing female pelvic tumors, MRI has become appreci-
ated as the cross-sectional imaging modality of choice, whereas
ultrasound still remains the gold standard in early diagnosis due
to its widespread availability and cost effectiveness. Advantages
of MRI are better tumor delineation in the entire pelvis, superior
tissue contrast, and additional information concerning accom-
panying pathologies which can be helpful for further therapy
planning. As a consequence, MRI is more frequently applied
for pretreatment disease staging. Nonetheless, it has, up to now,
only been explicitly listed in the guidelines for cervical cancer.

Although, CT has poor soft tissue contrast, which is a ma-
jor drawback in the pelvis, it provides important information
about peritoneal implants, lymph nodes, ascites, and distant
metastases (e.g., of the lung and the liver).

According to the literature, PET/CT is beneficial in visu-
alizing involved abdominal lymphatic pathways and might be
helpful for restaging of a recurrent tumor or distant metasta-
ses, especially in lymphoma and cervical cancer. Unfortunately,
however, local tumor depiction might be challenging because
of its low spatial resolution and bowel or urinary artifacts due
to excretion of the radiotracer.

Brachytherapy can be the treatment of choice in patients
with locally progressed cervical cancer and in occasional cas-
es of endometrial cancer. For optimal pretreatment radiation
planning, MRI allows precise identification of the GTV and
CTV in three planes.
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