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ABSTRACT

31 cases of sacrococcygeal teratoma from the Children’s Hospital of
Ziirich and 25 cases from the Children’s Hospital of Tehran are evaluated
and compared. In seven cases the tumors were organized. They contained
partsof organsor rudimentary extremities. According to general experience
the malignancy of tumorsis higherinchildrenwhoare operated onafter their
second to fourth month of life (35% versus4.5% in Ziirich, 37% versus 0% in
Tehran).

Our experience emphasizes the importance of an early extirpation of
sacrococcygeal teratoma, even in cases with a relatively small looking
external tumor. Because of the risk of a tumor recidive the coccyx should be

removed in all cases.
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INTRODUCTION

From all the various teratomas that are diagnosed in
children the tumors of the sacrococcygeal area account
for more than 50% of the cases.”*"'* Sacrococcygeal
teratomas are rare malformations, accounting for only
one case in 35,000 to 40.000 births.

MATERIAL AND METHODS

Between 1939 and 1971, 31 cases of sacrococcygeal
teratomas were observed at the Zirich Children’s
Hospital (M. Grob). and between 1972 and 1984, 25
children with sacrococcygeal teratoma were identified
at Tehran Children's Hospital. The purpose of this
report is to give further information about our experi-
ence with sacrococcygeal teratoma. symptoms. signs,
malignancy, cases with organized forms of teratoma
and follow-up results.

RESULTS

31 Cases From the Children’s Hospital of Ziirich:
From 60000 admissions to the pediatric surgical
department between 1939 and 1971, there were 31
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cases of sacrococcygeal teratoma, amounting to one
case in 2000 admissions. 19 cases were seen between
1961 and 1971. The maleto female ratio was2:3,with 12
boys and 19 girls (Table 1). This ratio is different
compared to the 600 cases of teratoma reported in the
literature, where a ratio of 26% males to 74% females
(about 1:3) is shown.

Thesize of the external visible teratoma varied from
1-15 cm. One highly organized case showed an enor-
mous size so that at first it was thought to be a Siamese
twin. It weighed 2180 g. In one third of the cases the
tumor developed unilaterally. The surface of the
tumors showed no special characteristics. In seven
cases we found a predominant growth of tumor onto
the presacral and abdominal (retroperitoneal) space,
with displacement of thecolonandrectum (Fig.1,a,b).
Compression of the ureters or the bladder was noted in
threecases. In five cases the tumor was organized, and
three of these cases showed a high differentiation with
development of rudimentary extremities. The macros-
copic examination revealed parts of cystic and solid
tumors, in some cases even parts of differentiated
organs like bowel, liver, pancreas. brain, testicles,
mandible with tongue, pelvis and lowerextremity. The
histological examination showed malignancy in four
cases. Three of the children with malignant sacrococ-
cygeal teratoma were 17, 20 and 36 months old. Two of
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Table I. Incidence of 31 Cases of Sacrococcygeal Teratoma from Children’s Hospital Medical Center, Ziirich
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Fig. 1, a, b. Sacrococcygeal teratoma with intensive external and retroperitoneal (abdominal)
growth, and upward displacement of the intestines and diaphragm.
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them had relatively small tumors and an early referral
and treatment was unfortunately considered unneces-
sary. The histological diagnosis revealed adenocarci-
nomainonecase and malignantembryonalteratomain
the other. In all three cases we found metastasis in the
regional lymph nodes, the liver and the lung andin one
casein the spine also. The main clinical symptoms were
caused by obstipation and urinary tract obstruction, as
well as a feeling of pain while sitting or during defeca-
tion. The fourth case was a two-hour old newborn
female who was very pale and anemic on admission. A
solid superficial exulcerated tumor of about 10 cm was
observed on her buttocks. The tumor, which was
removed during an emergency operation, was an ade-
nocarcinoma (Fig. 2, a,b).

Calcifications were seen in nine cases (29%). In five
cases this was an amorphous calcification, and in four
cases we found compact rudimentary bone structures
like teeth, small, large and long tubular bones, parts of

-pelvisand base of the skull. Malignantcasesshowed no

calcification.
The tumor could be removed radically in all the
cases, except in onecasewithamalignantteratoma. In

e

e

Fig. 2, a. Malignant sacrococcygeal teratoma in a newborn baby
with exulceration and cyanosis on the external surface. The anus
is typically anteriorly displaced by the tumor.
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this case the tumor could only be removed subtotally.
In 27 cases the coccyx was completely removed, but in
three cases only partially. The one case where the
coccyx was not removed initially showed a tumor
recidive after 22 years and had to be reoperated.

The mortality rate due to operation was very low. Of
30 operated patients only one baby with a large re-
troperitoneal tumor died of cerebral bleeding. 22 cases
were seen for a follow-up in 1971. Two children
suffered from a neurogenic bladder, but all the others
were satisfactory.

25 Cases From Tehran Children’s Hospital:

From 1972-1984, we observed 25 patients with
sacrococcygeal teratomaat the Tehran Children’s Hos-
pital, seven bays and 18 girls, with a male-female ratio
of 1:2.5 (Table II). The size of the externally visible
tumors varied from 5-30 cm. In three cases ’(he tumor
was pedunculated (Fig. 3). The surface of the tumors
was mostly reddened or cyanotic, and occasionally we
found hemangiomas, hair, fistulas and ulcerations. In
one newborn baby the tumor was ruptured during
delivery and the child had to be operated on at the age
of six hours. In one fourth of all cases the tumor was
predominantly or completely unilateral. In two cases
we found a well developed extremity. In six cases the
tumor occupied mainly the presacral and retroperi-
toneal space; one of these tumors was practically
invisible from the outside. In four cases we found
compression of the lower urinary tract with develop-
ment of hydronephrosis and hydroureter. In five cases
an external and retroperitoneal growth of the tumor
was observed. Most of the patients were admitted
because of a visible tumor. Four cases were admitted
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Fig. 2, b. Malignant sacroccygcal teratoma. Cut surface of the solid
tumor with cyanotic lower part.
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Fig. 3. Pedunculated sacrococcygeal teratoma with exposed penis, bifid scrotum and hypospadias.
The penises are upheld with the fingers.

because of pain, obstipation, or obstruction of the
urinary tract and one case because of an abdominal
mass. The malignant cases were referred because of
painful tumor on the buttocks (2), exulcerated tumor
(1), andincontinence and pain while walking (1). All of

them showed presacral and retroperitoneal growth
(Fig. 4).

Calcifications were seen in 11 cases (44%); in six
cases they were amorphous and in five cases we found
rudimentary bone structures like teeth, small and large

Table II. Incidence of 25 Cases with Sacrococcygeal Teratoma from Children’s Hospital Medical Center, Tehran
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Fig. 4. Malignant sacrococcygeal teratoma in a five yearold girl. The asymmetrical appearance of the buttocks is
caused by growthof tumoron the right side. This asymmetry was overlooked for two years. On admission we
found metastasisinthe lymph nodes and the lungs.

long tubular bones, and parts of pelvis and skull.

In half of the cases the tumor and coccyx were
radically removed. In one third of the cases only the
tumor was removed. Three malignant cases with dis-
tant metastasis and extensive retroperitoneal growth
were not operated. One patient died because of sepsis
and another one because of aspiration pneumonia. In
one case we found a recidive of the tumor because the
coccyx was notremovedinitially. The tumor was again
benign.

At the time of operation 14 patients were newborns
orbelowthe age offour months, 11 patients were older
than four months, and the oldest was 6.5 years old. The
patients with malignant teratoma were 17 months, one
and a half, two and five years old, with three girls and
one boy.

The macroscopic examination showed cystic and
solid tumors, some with parts of differentiated organs
like colon, adnexes, brain, kidneys, liver, pancreas and
extremities. We found metastasisinthe regional lymph
nodes, lungs, spine and sacrum.

DISCUSSION
Sacrococcygeal teratomas are usually cystic-solid

masses which histologically contain derivatives fromall
three germ layers, since theoretically they originate
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from the pluripotent cells of Hensen’s knot which shift
to the coccyx region during their early embryonic
development.3-7* Usually, they contain different tis-
sues of irregular patterns. The pathologist Rindfleisch
called this a histological potpourri. Histologically, they
contain mature, immature and malignant tissues. Ma-
ture teratomas contain differentiated structures, which
pathologists name adult teratomas. Immature terato-
mas, called embryonal teratoma, contain undifferenti-
ated tissues and are potentially malignant, so that they
tend towards malignancy. This applies particularly to
recurrent cases, where the tumors were not completely
removed. On the other hand, experience has shown
that the frequency of malignant sacrococcygeal terato-
ma depends particularly on the age of the patient and
the time of the operation. In children where the
operation was perfomed before the age of two to four
months, the malignancy was 6-10%, but after this age,
the malignancy was more than 50%.}37:8:13.15 Eoyr
months would appear to be a critical age for treatment,
the incidence of malignancy rising sharply after this
age. This was also confirmed in our material.
Malignancy usually appearsin a solid tumor (malig-
nant teratoma). The small tumors in the coccyx region
in particular are more likely to develop malignancy,
since these are neglected or overlooked by the parents
as well as their doctors. Three of our patients appeared
with a small external tumor, so that the examining
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doctor thought that it is not necessary to provide
treatmentor admission to the hospital. On admission at
a later stage they showed metastasis in the regional
lymph nodes, lung and, in one of them, the liver and
vertebrae. A presacral or retroperitoneal (abdominal)
growth of the tumor with displacement of the rectum
and colon was observed in 13 cases. In seven of these
cases there was compression of the urinary tract.
Obviously, in cases of intensive retroperitoneal growth
of tumor a combined abdomino-sacral approach
should be adopted for the removal of the tumor.
Sacrococcygeal teratomas are rarely organized to
resemble a part of the body or extended to an aberrant
extremity.”>-1%1> We found seven such cases. One of
these so called “organized teratomas,” consisted of a
double penis,one arisingoutofthe tumor. Nosuchcase
has been reported in the available literature until now.
For the rare organized form of sacrococcygeal tera-
toma we suppose that a relatively large amount of
embryonal cell material from the primitive streak is
shifted during migration into the area of the coccyx.
Thiscanlead on one hand to the development of tissue
thatcontains the derivatives of the three different germ
cellslyingnexttoeachotherinanirregular pattern,and
on the other, organized structures or well-developed
organs or parts of organs. More difficult to explain is
the formation of organized teratomas at ectopic places.
In this case we could suppose that there must be a
considerable amount of pluripotent cells, which shift
away from the primitive streak during early embryonal
development and start to form organized teratomas.
To differentiate between twin malformations, Siamese
twins, and organized sacrococcygeal teratoma one
should consider the presence or absence of a spine.
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