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Abstract

Background: Sacrococcygeal teratomas (SCT) are clas-
sically approached posteriorly through an inverted
chevron incision. In large, external, mainly solid SCT,
prior interruption of the arterial supply is warranted
because of impending heart failure and life-threatening
hemorrhagic diathesis. Hitherto, this has required prior
laparotomy. A laparotomy is also added when the tu-
mor extends presacrally into the pelvis. The presacral
region is, however, difficult to access. A laparoscopic-
assisted approach seems to offer a solution for both
problems.

Methods: A laparoscopic-assisted approach was used in
five patients with SCT. In one neonate, it was used to
interrupt the arterial blood supply only; in the other
four patients, it was used to dissect the internal exten-
sion of the tumor.

Results: Laparoscopic interruption of the median sacral
artery proved to be simple in the neonate with a large,
external, mainly solid SCT. In three of the remaining
four patients with presacral extension of the tumor,
good visualization and dissection of the intrapelvic
portion of the tumor was obtained. In one patient, the
procedure had to be converted because of a lack of
working space due to extensive intraabdominal growth
of the tumor.

Conclusion: A laparoscopic-assisted approach seems to
be ideal for SCT. It provides the opportunity to inter-
rupt the median sacral artery before the dissection.
Moreover, it enables far better access to the presacral
area than the conventional surgical approach when the
SCT extends presacrally into the pelvis. Such a meticu-
lous laparoscopic dissection may improve the functional
results.
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Sacrococcygeal teratomas (SCT) have an incidence of
1:35,000 live-born babies and are therefore the most
common tumors in the newborn [18]. There are two
conditions in which a laparoscopic approach to SCT
may offer a distinct advantage over conventional sur-
gery: first, when the child is born with impending heart
failure and/or severe coagulation disturbances [2]; sec-
ond, when a more or less significant portion of the tu-
mor extends presacrally into the pelvis or abdomen,
which is the case >50% of patients [1, 9]. For these
reasons, we applied a laparoscopic approach in five
patients in the period from 1996 through 2002. This
experience forms the basis of this report.

Patients and methods

Patients

In the period from 1996 through 2002, four children and one adoles-
cent with SCT underwent laparoscopy at our hospital. Sex, tumor
type, tumor consistency (cystic or solid), age at operation, and surgical
approach are summarized in Table 1.

Surgical technique

In the neonates, the colon was washed out thoroughly before the op-
eration. Older patients had also an antegrade bowel lavage. Prophy-
lactic antibiotics were given after the induction of anesthesia.

Patients were placed in a supine Trendelenburg position on the
operating table. The neonates and infant were placed transversely at
the end of the operating table. In these patients, the surgeon stood at
the head of the child with the camera operator to his left and the scrub
nurse to his right. The principal monitor was at the feet of the patient.
In the older patients, the surgeon stood to the right of the patient with
the scrub nurse to his right. The camera operator to stood to the left
of the patient, and the principal monitor was positioned at the bottom
of the table.

The skin was disinfected and draped in such a way that the anus
was accessible during the operation. After draping, a urine catheter
was inserted for emptying of the bladder when needed.

Using an open technique, a 6-mm cannula was inserted through
the inferior umbilical fold for a 5-mm 30° telescope. The pneumo-
peritoneum was maintained at a pressure of 8 mmHg and a flow of 5 L
per min. A secondary cannula was inserted pararectally on each side at
umbilical level in the smallest children and lower down in the older
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Table 1. Patient characteristics, tumor characteristics, and surgical approach

Patient no. Sex Type Cystic/solid Age Approach

1 F I Solid/cystic 1d Ligation of median sacral artery
Posterior sacrococcygeal approach

2 F 11 Cystic 3d Laparoscopy, conversion
Posterior sacrococcygeal approach

3 F I Cystic 2 mo Laparoscopic mobilization
Median sacral artery coagulation
Posterior sacrococcygeal approach

4 F I Cystic 2% yr Laparoscopic mobilization

Recurrence Median sacral artery ligation

Posterior sacrococcygeal approach

5 F v Solid 17% yr Laparoscopic mobilization

Posterior sacrococcygeal approach

patients. Another secondary cannula was inserted in the epigastrium in
the smallest children and further to the right and lower down in the
older ones. The cannula on the left side was used for retraction; the
cannulas on the right were for the working instruments. The secondary
cannulas had a diameter of either 3.8 or 6 mm. The uterus was re-
tracted anteriorly with a transabdominal wall stay suture. A Hegar
dilator of appropriate size was of great help to push the rectum to the
left.

Results

The purpose of the laparoscopic procedure in patient I,
who had a large, mainly solid, type I tumor, was inter-
ruption of the median sacral artery. The positioning of a
child with such a large tumor on the table was not a
problem. The artery was easily accessible to the right of
the rectum. The appearance of the artery was very
pronounced, suggesting substantial blood flow to the
tumor. The artery was dissected free and clipped twice.
The procedure proved to be easy and lasted only 20 min
[2].

In the remaining four patients, the tumor extended
deep into the presacral space. In patient 2, the tumor
extended high up into the abdomen. In this patient, the
laparoscopic procedure had to be converted because of
inadequate working space.

In patient 3, we were able to mobilize the intrapelvic
portion of the tumor right up to the coccyx, to which it
was firmly adherent. The intrapelvic borders of the tu-
mor were clearly visualized. The median sacral artery,
which had a rather small diameter, was coagulated. The
patient was then repositioned in a classic prone position,
and the tumor was easily removed via a median sacro-
coccygeal approach, taking the coccyx with the speci-
men.

Patient 4 had been operated on shortly after birth via
a posterior sacrococcygeal approach, but she then de-
veloped a recurrent tumor presacrally. At laparoscopy,
the tumor appeared to be mainly cystic, but it had a
rather large feeding median sacral artery, indicating
solid elements as well. The artery was ligated and sev-
ered. Mobilization of the intrapelvic part of the tumor
proved to be simple, because the boundaries were well
defined. The operation was completed through the
posterior incision from the previous procedure.

Patient 5, the adolescent had a well-encapsulated
mass in the pelvis. The tumor margins were somewhat

inflamed, which made the dissection more difficult. The
tumor was mobilized to a great extent, but the median
sacral artery was not identified. After completion of the
laparoscopic procedure, a coccygeal approach with
coccygectomy was undertaken. The tumor, however,
was still adherent to the anterior surface of the sacrum.
It was detached bluntly, resulting in considerable
bleeding. During the removal, the tumor was opened; it
appeared to contain hair and sebaceous material.

All five patients did well postoperatively. None of
the tumors were malignant.

Discussion

SCT can lead to hydrops in utero [§8]. When this occurs
before lung maturity is reached, the prognosis is very
poor. Resection of the teratoma in the fetus and radio-
frequency ablation have been described, but these
methods have not gained popularity [6, 8, 12]. Children
with large, mainly solid SCT are often born with im-
pending heart failure and marginal coagulation equi-
librium due to high vascularity of the tumor. Tumor
rupture leading to fatal bleeding during delivery, even
during cesarean section, has been reported [10, 17].
When the tumor is approached via a posterior sacro-
coccygeal incision without prior ligation of the median
sacral artery, death may occur due to massive bleeding
and cardiac failure [5, 15, 19]. This phenomenon is un-
doubtedly related to the high vascularity of the tumor
and the fact that the venous drainage is interrupted
before the arterial supply. This problem has been rec-
ognized for a long time, and several reports have de-
scribed cases in which the arterial supply was
interrupted first, either by ligation of the median sacral
artery or by sling interruption of the aorta [3, 13]. The
median sacral artery is apparently the main arterial
supply to these tumors. In 1998, we published the first
description of the laparoscopic interruption of the me-
dian sacral artery [2]. It proved to be very simple. If the
hemodynamic equilibrium of the neonate is marginal,
the wisest course may be to interrupt the median sacral
artery laparoscopically first and to defer further dissec-
tion until a stable hemodynamic condition is reached.
A laparoscopic-assisted approach is also prudent
when the SCT extends presacrally into the pelvis or even
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into the abdomen. This is the case tumors graded as type
I1, III, or IV according to the classification of Altman et
al; these tumors comprise >50% of all SCT [1, 9]. With a
sacrococcygeal approach, the presacral view is highly
limited, and blind dissection may easily lead to bleeding
and damage to the nerves of the anorectum and uro-
genital system. Nor is a classic transabdominal ap-
proach to the presacral region optimal. Although the
results after traditional surgical techniques were re-
ported to be very good for a long time, more recent
follow-up studies give another picture [4, 9, 14, 16].
Fecal and urinary problems apparently occur more
frequently than has been generally believed. These
studies leave no doubt that the laparoscopic approach to
the presacral region provides a much better view and
easier access than either a sacrococcygeal or classic
transabdominal approach.

Our experience with type II, III, and IV SCT so far
indicates that this approach has great potential. When
the tumor is mainly cystic, the visibility may be im-
proved by transabdominal wall puncture of the cystic
component. Such a procedure could have prevented the
conversion in patient 2. Antenatal decompression of
mainly cystic SCT by transabdominal puncture has been
described as a means of enabling vaginal delivery [7, 11].
One could dispute the wisdom of this approach with
respect to malignancy, but malignancy is rare in the
newborn, especially when the lesion is mainly cystic. In
future patients, we will pay more attention to the me-
dian sacral artery, even when the tumor is not very large.
This could have prevented considerable blood loss in the
patient with a type IV lesion.

The series presented here is too small to predict a
better functional outcome for certain. It leaves no
doubt, however, that a laparoscopic approach to the
presacral area enables far better visualization of this
area than either a classic transabdominal or sacrococ-
cygeal approach. Better surgery and better results may
therefore be expected.
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