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Abstract

Resumo

Correlation between ultrasonographic and magnetic
resonance imaging findings in fetal sacrococcygeal
teratoma™

Correlacdo entre os achados ultra-sonogréficos e de ressondncia magnética no teratoma
sacrococcigeo fetal

Erika Antunes’, Heron Werner Jr.2, Pedro Augusto Daltro®, Leise Rodrigues®, Bruno Amim®,
Fernando Guerra®, Romeu Cértes Domingues’, Emerson Leandro Gasparetto®

OBJECTIVE: The present study was aimed at correlating ultrasonographic and magnetic resonance imaging
findings in patients with fetal sacrococcygeal teratoma. MIATERIALS AND METHODS: Three pregnant women
between the 30th and 35th weeks of gestation were submitted to fetal magnetic resonance imaging because
of previous ultrasonographic findings suggestive of fetal sacrococcygeal teratoma. Subsequently, they were
submitted to ultrasonography for correlation of the imaging findings. Tumors size, location, extent and content
were evaluated both at magnetic resonance imaging and ultrasonography. RESULTS: Findings regarding tumor
location, size and content were similar for both methods. All the lesions were found in the sacrococcygeal
region, with a mean size of 6.0 cm x 9.0 cm. As regards the tumors content, two of them were mixed solid-
cystic, and one, entirely cystic. Magnetic resonance imaging was superior to ultrasonography in the evaluation
of the exact tumor extent, accurately demonstrating pelvic involvement in all of the three cases. CONCLUSION:
Fetal magnetic resonance imaging has showed to be a valuable adjunct to obstetric sonography in the evaluation
of fetal sacrococcygeal teratoma, because of its higher accuracy in the determination of these tumors extent
and content, playing a significant role in the therapeutic planning and increasing the chances of cure for
these fetuses.
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OBJETIVO: Correlacionar os achados ultra-sonograficos e de ressonancia magnética no teratoma sacrococ-
cigeo fetal. MATERIAIS E METODOS: Trés pacientes com idade gestacional entre 30 e 35 semanas, com
diagnéstico ultra-sonografico suspeito de teratoma sacrococcigeo fetal, foram submetidas a ressonéancia
magnética e, posteriormente, a ultra-sonografia para correlacdao dos achados. Tanto na ressondancia magné-
tica quanto na ultra-sonografia foram avaliadas as dimensoes, a localizacdo, a extensdo e os contetdos dos
tumores. RESULTADOS: A ultra-sonografia e a ressonancia magnética obtiveram resultados semelhantes
em relacdo a localizacdo, ao tamanho e ao contetido dos tumores. Todas as lesdes localizavam-se na regido
sacrococcigea, com dimensdes médias de 6,0 cm x 9,0 cm. Quanto ao contetido dos tumores, um dos casos
era completamente cistico e dois eram sdlidos e cisticos. A extensdo exata das lesdes foi mais bem avaliada
pela ressonancia magnética do que pela ultra-sonografia, mostrando de forma adequada o acometimento
pélvico nos trés casos. CONCLUSAO: A ressonancia magnética fetal é capaz de complementar os achados
ultra-sonogréficos do teratoma sacrococcigeo fetal, uma vez que determina com melhor precisdao o contetdo
e a extensao do tumor, auxiliando na conduta terapéutica e aumentando as chances de cura desses fetos.
Unitermos: Feto; Teratoma sacrococcigeo; Ultra-sonografia; Imagem por ressonancia magnética.
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thethree germ layers, and derived from the
pluripotential cell line originating in the
Hensen's node. Although rare, thisis the
most frequent congenital tumor, with an
incidence of 1:40000 live births®, with
75% of female prevalence®.
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The earliest sign of a fetal sacrococ-
cygea teratomamay be a greater-than-ex-
pected uterine increase, however, most of
times the lesion is asymptomatic, being
incidentally found on routine ultrasound
(Us)®.

Although the mgjority of tumors occur
sporadically, heritable forms of the disease
have been reported. Perinatal morbimor-
tality is high, as a result of complications
secondary to this tumor such as high out-
put cardiac failure, preterm delivery, ane-
mia, dystocia, and tumor rupture!. Prog-
nosis seemsto be related not to the size of
the mass but rather to its extent and con-
tent®; for this reason, magnetic resonance
imaging (MRI) has becoming essential in
the evaluation of these patients.

USstill remains asthe method of choice
for fetal evaluation, considering the fact
that thisis areal time, non-invasive® and
low-cost examination®®. The prenatal di-
agnosis of sacrococcygeal teratoma can be
performed by US where the majority of
tumors can be visualized asa solid mass, a
mix of cystic and solid elements or, occa-
sionally, asacompletely cystic variant®,
Sacrococcygeal teratomas generally are
extremely vascular, which can be easily
demonstrated by the color Doppler tech-
nique®. However, US presents somelimi-
tations such as a restricted field of view,
accoustic shadowing resulting from fetal
pelvic bones, oligohydramnios, and mater-
nal obesity®.

Besides providing higher anatomical
detail, MRI presents alarger field of view
as compared with US. The development of
faster MRI sequences has increased the
utilization of this imaging modality in the
fetal evaluation®. These faster sequences
can beacquired during asingle breath-hold
of the mother, practically eliminating the
necessity of sedation®?. Therefore, MRI
allows a better evaluation of the content
and intrapelvic extent of fetal sacrococ-
cygeal teratoma, which represent signifi-
cant factors in the definition of the prog-
nosis and treatment of these fetuses.

The present study wasaimed at describ-
ing three cases of fetal sacrococcygeal ter-
atoma, establishing a correlation between
US and MRI findings, and demonstrating
the relevance of MRI for an accurate char-
acterization of the tumor.
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MATERIALSAND METHODS

The present study was developed at
Clinicade Diagndstico por Imagem (CDPI)
do Rio de Janeiro, in the period between
January and December/2006. The pregnant
women (n = 3) in the age range between 25
and 26 years (mean age, 25.6 years), and
between the 30th and 35th weeks of gesta-
tion (mean, 32.6 weeks), had been referred
by Instituto Fernandes Figueiras and a pri-
vateclinic, after undergoing obstetric ultra-
sound between the 25th and 34th gesta-
tional weeks (mean, 29.0 weeks) whose
findings suggested the diagnosis of fetal
sacrococcygedl teratoma. Thethree patients
were submitted to fetal MRI, and subse-
quently to US for imaging findings corre-
lation. All of them signed aterm of freeand
informed consent.

The MRI studies were performed be-
tween the 30th and 35th weeks of gestation
(mean, 32.6 weeks). The three patients
were given information and instructions
about the procedures. A Magnetom Avanto
with a 1.5 tesla magnet (Siemens Medica
Systems; Erlangen, Germany) was utilized
for MR images acquisition, with the pa-
tients in dorsal or left lateral decubitus,
with their head or feet facing the open end
of the scanner (at the patients’ discretion),
and with the surface coil positioned ontheir
abdomens. The fetal images acquisition
took approximately 20 minutes, with T1-
weighted sequences (repetition time [TR]:
201 ms; echo time [TE]: 4,72 ms, field-of-
view [FoV]: 250-400 mm; matrix: 256 X
90-256) and T2-weighted HASTE (TR:
1000 ms; TE: 8587 ms; FoV: 250-380
mm; matrix: 256 X 112-256) in the axial,
coronal and sagittal planes, and with
3.0-7.0 mm-thick slices.

US studies were performed in Logic
500 and Voluson 730 (GE Healthcare; Wis-
consin, USA) equipment coupled with 3.5
MHz, 5.0 MHz and volumetric (3D and
4D) transducers. Tumorslocation, sizeand
content were evaluated. The study was
complemented by color Doppler ultra-
sound for evaluating the tumors vascular-
ization.

The images were evaluated by two ra-
diologists experienced in fetal medicine,
aiming at establishing a correlation be-
tween the imaging findings by both meth-

ods. Tumorssize, location, extent and con-
tent were evaluated. Additionally, based on
the MRI findings, the sacrococcyged ter-
atomas were classified into four types, ac-
cording to the system devel oped by the Sur-
gical Section of the American Academy of
Pediatrics :

Typel —predominantly external tumors,
with minimum presacral involvement.

Typell —tumors with significant exter-
nal and intrapelvic components.

Type Il — apparently external tumors,
but with the majority of the lesion extend-
ing into intrapelvic and intrabdominal
Spaces.

TypelV —tumorslocated entirely within
the pelvis and abdomen.

Thethree patientswerefollowed-up for
both the gestational and postnatal progres-
sion. All the pregnancies were interrupted
by Cesarean section between the 37th and
38th weeks (mean, 37.3 weeks). The three
neonates (all of them female) were submit-
ted to surgery for tumor resection between
the second and seventh postnatal days
(mean, 4 days), and the diagnosis was his-
topathologically confirmed.

RESULTS

All the tumors (n = 3) identified at ob-
stetric US could be demonstrated by MRI.
Findings regarding tumors location, size
and content were similar for both methods.
All thelesionswere found in the sacrococ-
cyged region, with sizes varying between
50cm x 5.7cmand 89 cm x 13.0 cm.
Asregardsthe tumors content, two of them
were mixed solid-cystic, and one, entirely
cystic (Figure 1). The solid component
corresponded to about 20% of the tumor
content in one case, and 75% in the other.
Asregardsthetumors extent, US could not
accurately determinethedegreeof involve-
ment of the tumor. On the other hand, MRI
demonstrated intrapelvic extension in ap-
proximately 25% and 30% in two of the
cases evaluated.

Based on the MRI findings (Figure 2),
thetumorswere classified according to the
system developed by the Surgical Section
of the American Academy of Pediatrics.
One case was classified as type | (subtle
pelvic involvement), and two as type Il
(significant intrapelvic extension).
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Correlation between US and TC in fetal sacrococcygeal teratoma

Figure 1. Female patient at the 30th gestational week with sacrococcygeal teratoma. On A, axial US
demonstrating heterogeneous image in the pelvis, with a predominantly solid content (arrows). On B,
color Doppler showing the vascularization within the tumor.

Figure 2. Female patient at the 33rd gestational week with sacrococcygeal teratoma. On A, coronal T2-
weighted fetal MRl image demonstrating a lesion with hypointense solid (s) and hyperintense cystic
(hypersignal) (c) contents. On B, sagittal T2-weighted fetal MRI image demonstrating a large external
component of the mass (arrows). On C, preoperative images of the neonate demonstrating sacrococ-
cygeal teratoma with a large external component.
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Calcificationsor intratumoral complica-
tions such as hemorrhage or necrosis were
not found.

DISCUSSION

Fetal tumors present unique histologi-
cal characteristics, anatomical distribution
and physiology, and their biological behav-
ior may be different as compared with a
same tumor diagnosed later in life®. Ter-
atomas constitute the most frequent and
significant group of fetal tumors and the
sacrococcygeal region isthe most frequent
site of involvement®4), Sacrococcygeal
teratomas are derived from the pluripoten-
tial cellsline originating in the Hensen's
node located anteriorly to the coccyx. Ec-
todermal components, especialy neural tis-
sues, are prevalent in the fetal teratoma
Mesodermal tissues, including fat, bone,
smooth muscle and cartilage arefrequently
found®. The prognosis seemsto berelated
not only to the size but also to the tumor
content®?, Thesize of the solid component
of the tumor is the most significant factor
inthe prognosisof these patients®. Benign
teratomasareformed only by maturetissue,
including fluid, fat and calcification*?. On
the other hand, malignant teratomas present
predominantly solid content and frequent
hemorrhage and necrosis™. The accurate
diagnosis plays a critical role in the treat-
ment of the fetus, mother and neonate®.
The most frequent anomalies associated
with sacrococcygeal teratomasoccur inthe
genitourinary tract and include hydroneph-
rosis, rena dysplasia, urethral atresia, uri-
nary ascites and hydrocolpos. Prenatal
complications include polyhydramnios,
oligohydramnios, preterm delivery, HELLP
syndrome and hyperemesis®. Cesarean
section isindicated in cases of fetuseswith
large-sized tumorsto avoid dystocia, tumor
hemorrhage and avulsion. Usually, the coc-
cyx isinvolved, even in benign cases, and
must be resected with the tumor®®,

Developments in obstetric US have in-
creased the possibility of early detection of
fetal malformations™. However, in cases of
sacrococcygeal teratomas, factors such as
mass size, hemorrhagic transformation and
intrapelvic or intraspinal extension may be
incompletely evaluated by ultrasonogra-
phy®. Imaging findingsin cases of sacro-
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coccygesal teratomas depend on the tumor
content®. On US images, these tumors
may appear as cystic, solid, or mixed cys-
tic-solid lesions™?. Additionally, character-
istic echogenic patterns may be observed
because of tumor necrosis, cystic degenera-
tion, internal hemorrhage and calcifica-
tion®, In the present study, ultrasonogra-
phy has appropriately evaluated the three
cases of sacrococcygedl teratomasin rela
tion to their location, size and content. All
of them were localized in the sacrococ-
cygeal region and presented amean size of
6.0 cm x 9.0 cm. The tumors were mixed
solid-cystic in two cases and cystic in one.
However, the degree of intrapelvic exten-
sion of the lesions was inadequately char-
acterized by US, considering the limita-
tions of this method: operator dependency,
restricted field of view, and difficult visu-
alization of the fetus in cases of oligohy-
dramnios and maternal obesity.

As regards the MRI evaluation of pa-
tients with sacrococcygeal teratomas, T2-
weighted images clearly show the fetal
anatomy, and play a significant role in the
evaluation of tumor extent and content.
Both the tumor extent and content consti-
tute relevant factorsin the definition of the
prognosis and treatment of these fetuses.
Cystic areas present hyposignal on T1-
weighted images, and hypersignal on T2-
weighted images. Areas with fat tissue
present hypersignal on T1-weighted im-
ages, while calcifications and bone tissues
do not generate any signad®. MRI can be
considered asasafe method for fetal evalu-
ation after the 12th gestational week, but
its utilization should be limited to the cases
where ultrasonographic results are incom-
plete or dubious®.

In the present study, MRI was consid-
ered as a method complementary to US,
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providing appropriate information about
tumorssize, location and content. MRI was
more accurate than US in the evaluation of
theintrapelvic extension, allowing the cor-
rect classification of the tumors (one case
—type, and two cases — type I1), with an
accurate definition of the tumors content
(two mixed cystic/solid, and one entirely
cystic) and measurement of their size, al-
lowing a more appropriate surgical plan-
ning for each case. Thisisacritical factor
in the patients” survival, considering that
the treatment of choice is based on an ex-
tensive tumor resection®?.

CONCLUSION

After evaluating the US and MRI im-
ages of three patients with fetal sacrococ-
cygeal teratoma, it may be concluded that
fetal MRI plays a significant role in the
definition of the prognosis, pre- and peri-
natal management of the patient, consid-
ering the high accuracy of this method in
the evaluation of the tumor content and ex-
tent.

US, despiteits limitations as compared
with MRI, remains asthe method of choice
inthefetal evaluation, playing the primary
roleinthe prenatal screening for malforma-
tions, and should be complemented by MRI
in case of an inconclusive diagnosis or for
abetter evauation of lesions extent. Some
fetal tumors, although histologically be-
nign, may befatal, depending ontheregion
involved and the size of the lesion. There-
fore, an accurate evaluation of the size,
content and extent of thesetumorsisessen-
tial for an improved therapeutic planning
for these patients.

The association between fetal MRI and
US results in a better characterization of
fetal sacrococcygeal teratomas.

REFERENCES

1. Avni FE, Guibaud L, Robert Y, et a. MR imag-
ing of fetal sacrococcygeal teratoma: diagnosis
and assessment. AJR Am J Roentgenol. 2002;
178:179-83.

2. Lees RF, Williamson BR, Brenbridge NA, et al.
Sonography of benign sacral teratoma in utero.
Radiology. 1980;134:717-8.

3. Woodward PJ, Sohaey R, Kennedy A, et a. From
thearchivesof the AFIP: acomprehensivereview
of fetal tumors with pathologic correlation.
Radiographics. 2005;25:215-42.

4, Shinmoto H, KashimaK, Yuasay, et . MR im-
aging of non-CNSfeta abnormalities: apictorial
essay. Radiographics. 2000;20:1227-43.

5. Frates MC, Kumar AJ, Benson CB, et a. Fetal
anomalies: comparison of MR imaging and US
for diagnosis. Radiology. 2004;232:398-404.

6. Coakley FV, Glenn OA, Qayyum A, et al. Fetal
MRI: a developing technique for the developing
patient. AJR Am J Roentgenol. 2004;182:243—
52.

7. Weinstein BJ, Lenkey JL, Williams S. Ultrasound
and CT demonstration of abenign cystic teratoma
arising from the retroperitoneum. AJR Am J
Roentgenol. 1979;133:936-8.

8. Sheth S, Nussbaum AR, Sanders RC, et a. Pre-
natal diagnosis of sacrococcygea teratoma:
sonographic-pathologic correlation. Radiology.
1988;169:131-6.

9. HataK, Hata T, Kitao M. Antenatal diagnosis of
sacrococcygeal teratoma facilitated by combined
use of Doppler sonography and MR imaging. AJR
Am J Roentgenol. 1991;156:1115-6.

10. Amin RS, Nikolaidis P, KawashimaA, et a. Nor-
mal anatomy of the fetus at MR imaging.
Radiographics. 1999;19:201-14.

11. Wells RG, Sty JR. Imaging of sacrococcygeal
germ cell tumors. Radiographics. 1990;10: 701—
13.

12. Danzer E, Hubbard AM, Hedrick HL, et al. Di-
agnosis and characterization of fetal sacrococ-
cygeal teratoma with prenatal MRI. AJR Am J
Roentgenol. 2006;187:350-6.

13. Kocaoglu M, Frush DP. Pediatric presacral
masses. Radiographics. 2006;26:833-57.

14. Rypens FF, Avni EF, Abehsera MM, et al. Areas
of increased echogenicity in the fetal abdomen:
diagnosis and significance. Radiographics. 1995;
15:1329-44.

Radiol Bras. 2008 Mai/Jun;41(3):163-166



