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Abstract

Sacrococcygeal teratoma (SCT) is a neoplasm that arises in the sacrococcygeal region and is derived from
multiple primitive germ layers. It is the most common congenital neonatal tumor but rarely seen in adults. The
standard care for sacrococcygeal teratomas is complete surgical resection of the tumor. The presence of malignant
transformation is associated with a less favorable outcome.
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Introduction
Teratomas are germ cell tumors composed of multiple cell types

which originate from one or more of the 3 germ cell layers. Sacro-
coccygeal location of these tumors is common in childhood, but rarely
seen in adults. Sacrococcygeal teratoma (SCT) is the most common
congenital neonatal tumor with incidence of approximately 1/35 000 to
1/40 000 live births [1]. SCT occurs more often in girls; with female to
male ratio of 3-4:1. In view of rarity of incidence in adults, the evidence
in literature for the management comes from case reports and few
small case series. This review will highlight the issues in the
management of this rare tumor in adults.

Origin
SCT develops at the base of the coccyx and is thought to be derived

from the primitive streak. Different theories have been postulated
regarding the origin and development of SCT [2]. Hensen Node theory
suggests that SCT arise from an area under the coccyx called “Henson’s
Node”, where primitive germ cells persist that can give rise to cells of
the three major tissue layers of an embryo i.e, ectoderm, endoderm,
and mesoderm. These embryonic layers eventually give rise to the
various cells and structures of the body.

Other theories include accidental migration of germ cells to unusual
location during embryogenesis. These cells undergo asexual
reproduction, divide and multiply, eventually forming a teratoma.

Clinical Presentation
Most of the adult SCT present as intra pelvic masses whereas on the

contrary in neonates, 90% of SCT are externally visible. Symptoms may
be related to mass effects or bulk of the tumour, such as low back pain,
bowel or urinary symptoms, venous engorgement of the lower limbs
and lower extremity motor power losses [3].

Pathology
Most of the SCTs are cystic and benign and only 1-2% are malignant

[4]. The cysts may be filled with serous fluid, mucoid, or sebaceous
material and lined by true epithelium. Macroscopic examination
commonly shows partially cystic lesions. Microscopic features include
presence of derivatives of more than one germ layer. Based on
histopathological fatures, SCT are classified into three categories:
entirely mature adult-type tissue, immature and malignant.

Mature teratoma (also referred to as benign teratoma) contains
obvious epithelial-lined structures as well as mature cartilage and
striated or smooth muscle. Immature teratomas contain primitive
mesoderm, endoderm or ectoderm mixed with more mature elements.
Malignant teratomas have frankly malignant tissue of germ cell origin
in addition to mature and/or embryonic tissues.

Investigative work-up
Investigative work-up includes routine hemogram, biochemistry

and Chest X ray. CT and MRI are the most significant tools to
characterize the mass, to evaluate the intrapelvic extension and
relationship to other structures.

MRI is superior to CT in terms of specificity and accuracy for
visualizing the soft-tissue extent in SCT, containing abundant fat and
fluid (Figure 1). Serum tumor markers (AFP, HCG, LDH) needs to
ascertained. Elevated tumor markers are suggestive of malignant
transformation as they are rarely elevated in beningn tumours [5,6].

Other imaging examinations, including transvaginal and transrectal
ultrasonography and Barium enema gives additional information
regarding local extension.
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Figure 1: MRI showing a large mass lesion in pre-sacral area with
large soft tissue component.

Differential diagnosis
The differential diagnosis of SCT in adults includes chordoma,

meningocele, giant cell tumor of sacrum, osteomyelitis of sacrum,
pilonidal cysts, rectal duplication cysts, fistula with presacral extension
and abscess formation, post injection granuloma, and tuberculosis [7].

Classification
SCT is classified in four types in Altman classification system. This

is an anatomico-surgical classification described in 1974 by Altman et
al. [8].

Type I: predominantly external with a minimal presacral
component, projecting from the sacrococcygeal region and distorting
the buttocks

Type II: predominantly external with a significant intrapelvic
component

Type III: predominantly intrapelvic with a small external buttock
mass

Type IV: entirely internal without any external or buttock
component (also known as presacral teratoma).

Type III is the most common type in adults

Treatment
Complete surgical excision is the mainstay definitive treatment of

SCT [5,9]. As these tumors are contiguous with the coccyx, which may
contain the nidus of totipotential cells. Concomitant excision of the
coccyx is usually performed to eliminate the risk of tumor recurrence,
which is reportedly 30-40% without coccygectomy. Massive bleeding is

the major surgical morbidity for the surgical excision of SCT [10].
Transcatheter arterial embolization may be useful for reducing blood
loss during the excision of a large-sized tumor [11].

If the tumor is histologically benign (mature tissues only) or
immature teratoma without frankly malignant tissue, complete
excision is adequate. For malignant teratomas, surgical excision alone
is inadequate, and patients should receive additional treatment with
chemotherapy and/or radiotherapy. In view of the rarity of these
tumors, there has been no standard recommendation for the use of
chemotherapy or radiation. However, malignant teratoma has poor
prognosis due to its tendency to local infiltration, recurrence and
metastasis. It is recommended that malignant SCT should be treated
by a multidisciplinary surgical team at an advanced oncological center.

Complications
Common surgical morbidities include bladder dysfunction, fecal

incontinence and dysesthesia, as the nervous plexuses innervating the
bladder and rectum, such as the pelvic splanchnic nerves,
are frequently injured during surgical excision and local pressure from
tumor [10].

Conclusions
SCT is an uncommon tumor in adults, which presents as a gradually

enlarging sacrococcygeal cystic mass. The diagnosis of adult SCT
mainly depends on a combination of medical imaging examinations,
however, with use of tumor biomarker tests may aid in the
differentiation and exclude the possibility of malignant SCT. Early
complete excision is the mainstay of treatment for SCT. Laparoscopic
approach for surgical excision has also been used in management of
these tumours [12,13]. The presence of malignant transformation and
incomplete excision are associated with a less favorable prognosis and
outcome.
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