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Abstract

Background: Sacrococcygeal teratoma (SCT) is the most common extragonadal germ cell tumor in children,
predominantly affecting females. Tumors may be benign or malignant

Aim: To evaluate the clinical presentation, diagnosis, surgical management, and outcomes of SCT in a tertiary
care setting.

Material and Methods: A retrospective study was conducted on 45 pediatric SCT cases treated between
January 2016 to December 2023 at Dr. S. N. Medical College, Jodhpur. Patient were evaluated demographics,
presentation, imaging, AFP levels, surgical procedures, histopathology report and outcomes.

Results: Among 45 patients, 3 groups neonates (0-1 month), infant (1-12 months), pediatric (12-36 months)
were include. Maximum 89% of patients were from below 1 year. Female preproduce was 75.55%. Neonates
formed the largest group (46.66%). Antenatal diagnosis occurred in 6.66%. Type I was most common (46.66%).
An external mass was the primary presentation (86.66%). Associated anomalies were present in 20%. Elevated
AFP was noted in all patients (>1000ng/dl). All underwent complete tumor excision with coccygectomy.
Histology revealed mature teratoma in 80%, immature types in 13.33% and malignant in 6.66%. Three patients
had recurrence; two were treated with chemotherapy but they both had lost follow up and one died.

Conclusion: Early diagnosis and complete excision with coccygectomy are key to good outcomes in SCT.
Regular follow-up is vital to detect recurrence and manage functional complications. Associated anomalies
warrant thorough evaluation and individualized management.
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Introduction

Sacrococcygeal teratoma is a germ cell tumor teratoma affect the sacral area, but their

commonly seen in pediatric neonates. They are
extra-gonodal germ cell tumors as they arise
outside the gonads in the sacrococcygeal region.
They comprise about 40 % of all germ cell tumors.
These tumors are sporadic in nature, more common
in females than in males. [1]

SCTs are either benign (mature) or malignant
(immature, composed of embryonic elements).
Mature teratomas are more common in both
neonates (68%) and older children (73%). [2]

Diagnosis of Sacrococcygeal teratoma may be
diagnosed antenatally or postnatally as a swelling
at lower back in neonate or sometime later during
infancy or early childhood when it is less likely
extrapelvic. Although all types of sacrococcygeal
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management and outcomes are quite different.
Simple excision along with the tip of coccyx is
usually sufficient in benign tumor but adjuvant
chemotherapy is required in malignant type of
tumors [3].

Aims & objective

The present study was undertaken to evaluate the
clinical presentation, outcome after surgery of
sacrococcygeal teratoma in our tertiary care
teaching hospital.

Materials and Methods

This is a retrospective study based on total 45
infants and children with sacrococcygeal teratoma
between January 2016 to December 2023 (7 years)
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treated in the Department of Pediatric Surgery at
the Dr. S. N. Medical College Jodhpur, Rajasthan.
Relevant data collected including antenatal
diagnosis, mode of delivery, age of patient, clinical
presentation, physical extent of mass (including
Altman classification),[1] alpha fetoprotein (AFP)
level, surgical approach, histopathology report,
clinical outcome, recurrence, and long-term results
including bladder bowel dysfunction and
neurological impairment. The diagnosis was based
on the clinical suspicion subject to radiological
confirmation (Ultrasonography, contrast enhanced
computed tomography (CT). The management
protocol included complete resection for tumors
and followed by chemotherapy if needed. Tumor
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Classification and Diagnostic ~Approach of
sacrococcygeal teratomas are classified according
to AC into 4 types: type I SCTs are predominantly
external with a minimal presacral component; type
II SCTs are predominantly external but have a
significant intrapelvic component; type III SCTs
have an apparent but small external component
with a significant pelvic mass extending into the
abdominal cavity, and type IV SCTs occupy the
presacral area with no external presentation*

Results

A total of 45 patients were enrolled in the analysis,
comprising 34 girls and 11 boys, with a female-to-
male ratio of 3.1:1. [Table 1].

Fig.no. 1 Gender wise distribution of cases
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All patients ranged in age from day 1 to 3 years. Of

these, 21 children were neonates, 19 were in their
first year of life (ranging from 1 week to less than 1
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year), and 5 children presented after the age of 1
year (ranging from 1 to 3 years) (Table 2).
Antenatal diagnosis was reported in 6.66% of
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patients (n=3) through antenatal ultrasonography at
gestational ages of 22, 33, and 38 weeks. All
antenatally diagnosed female fetuses were advised
to be delivered at a tertiary care center equipped
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with NICU and Pediatric surgery facilities. Among
the 45 patients, 42 were delivered via normal
vaginal delivery, while the remaining 3 were
delivered by cesarean section.

Table 1 Number of cases distribution according to Altman Type classification

Altman Type Number of cases Percentage
I 21 46.66%

II 17 37.77%

I 2 4.44%

1Y% 5 11.11%
Total 45 100%

Thirty-nine patients presented with an external
mass. Among these, 21 were classified as Altman
type I, 17 as type II, 1 as type III, and none as type
IV. A concomitant mass palpable per abdomen was
noted in 3 patients (6.66%). Urinary dribbling was
the sole presenting symptom (without an external
mass) in 1 patient (2.22%) Altman type IV. Two
patients were presented with both an external mass
and urinary dribbling, one with Altman type III and
another one with Altman type IV. An abdominal
lump was the only symptom in 2 patients (4.44%).

Out of the total 45 patients, associated congenital
anomalies were identified in 9 patients (20%).
These included vertebral defects such as
hemisacrum (2 patients) and sacral agenesis (2
patients), congenital heart diseases—ventricular
septal defect (1 patient) and atrial septal defect (1
patient), cleft lip and palate (1 patient),
meningomyelocele (1 patient), and hydrocephalus
(1 patient). Although Currarino triad is a well-
known association with sacrococcygeal tumors,
none of the patients in our series exhibited this
condition. Ultrasound and computed tomography
(CT) scans were performed for all patients as part
of diagnostic imaging. Additionally, three patients
underwent magnetic resonance imaging (MRI) for
better delineation of tumor extension.

The most common presentation along with
saccorococcus mass was anterior displacement of
the anus and rectum, observed in 17 out of 21
patients with Altman type I tumors and in 10
patients with type II tumors. Other symptoms
included constipation (2 patients), uretero
hydronephrosis was seen in Ultrasonography in 3
patients. Serum alpha-fetoprotein (AFP) levels
were evaluated in all 45 patients. Raised AFP level
was evaluated after surgery. On follow up 2
patients had pulmonary metastasis. No intra-
abdominal metastases were detected in any of the
patients.

Tumor resection in all Altman type I and II patients
was performed via a sacral approach. In contrast,
patients with Altman type III and IV tumors
underwent tumor resection through a combined
abdomino-sacral approach. Coccygectomy was

Lal et al.

performed in all cases. Histopathological
examination showed mature teratoma in 36
patients, immature teratoma in six patients. All
patients with histology malignancy received
adjuvant chemotherapy. Four patients developed
unsightly scars, and another four experienced
chronic constipation, which was managed with
laxatives, medications, and dietary advice. One
patient had neurogenic bladder dysfunction, with
two episodes of urinary tract infections, which were
treated with medications and referred for
urodynamic evaluation.

All patient relatives were advised to ensure regular
follow-up visits post-surgery. During the first three
months, patients were followed up monthly, and
thereafter, follow-up visits were scheduled every
three months for a period of three years. During
follow-up, serum AFP levels, ultrasound of the
abdomen and lower sacral region, and digital rectal
examination (for patients older than 6 months)
were performed. However, some patients lost
regular follow-up visits.

The main focus of follow-up was to evaluate
recurrence, bladder, and bowel functions.
Recurrence was noted in two patients. Both were
treated with BEP chemotherapy. One of these
patients lost follow-up and passed away three
months after recurrence, while the other patient was
successfully treated.

Discussion

This study highlights the clinical spectrum,
management, and outcomes of sacrococcygeal
teratoma (SCT) in a tertiary care setting, adding to
the existing literature on this rare congenital
neoplasm. The female preponderance observed in
our cohort (M:F = 1:3.1) is consistent with prior
reports, such as those by Mahour et al. and Gdbel et
al., who also noted a significantly higher incidence
in females, ranging from 3:1 to 4:1. [5,6]

The majority of patients in this series presented
during the neonatal period or within the first year
of life, which is comparable to the age distribution
seen in other institutional studies. [7] Antenatal
detection of SCT remains suboptimal, with only
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6.66% (n=3) identified via prenatal
ultrasonography in our series. This rate is lower
than reported antenatal detection rates of up to 50%
in high-resource settings, [8] indicating a need for
improved prenatal screening and awareness. This
may be due to patients relatives were uneducated
and poor socioeconomic status.

In terms of anatomical classification, Altman type I
and II tumors constituted the majority, similar to
findings by Rescorla et al., where type I tumors
accounted for approximately 47% of cases. [9]
Type III and IV tumors were rare, with type IV
being absent in our series. The anterior
displacement of the anus and rectum, observed in a
significant proportion of Altman type I and II
tumors, reaffirms its frequent association with
extrapelvic masses. [10]

Associated congenital anomalies were present in
20% of patients, in line with previously reported
figures ranging from 15% to 30%. [I1]
Interestingly, although Currarino triad is a well-
documented syndrome associated with
sacrococcygeal anomalies, no patient in our series
fulfilled the diagnostic criteria, echoing findings by
others that this association, while classic, remains
relatively rare. [12] Serum alpha-fetoprotein (AFP)
remains a valuable diagnostic and follow-up tool.
Elevated AFP levels were observed in all of our
cohort. Raised AFP suggesting its potential role in
identifying malignant transformation, particularly
yolk sac elements after surgery. [13]

Pulmonary metastases were detected in two
patients, both of whom had significantly elevated
AFP levels. This supports the known metastatic
potential of malignant SCTs and justifies the use of
imaging modalities such as chest CT and the
inclusion of AFP in routine surveillance protocols.
[14] Neoadjuvant chemotherapy, utilized in three
patients with either metastases or unresectable
tumors, followed a PEB regimen (cisplatin,
etoposide, and bleomycin), consistent with
protocols used in other pediatric oncology centers.
[15] Histopathological distribution revealed mature
teratomas in the majority, followed by immature
forms, and one case with yolk sac tumor elements.
This distribution mirrors findings from studies by
Gobel et al. and Baertschiger et al., reinforcing the
predominance of benign histology, especially in
early-presenting cases. [6,14]

Surgical resection was uniformly accompanied by
coccygectomy, reflecting its critical role in
reducing recurrence, a practice endorsed in several
landmark studies. [15] The recurrence rate of 4.4%
(2 patients) in our study is within the range of 2—
10% reported in literature. [16] One patient
succumbed post-recurrence, underscoring the
importance of long-term surveillance and
compliance with follow-up protocols. Postoperative
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complications such as constipation, scar issues, and
bladder dysfunction were noted in a small subset,
paralleling morbidity rates reported by Partridge et
al. [17] Neurogenic bladder and chronic
constipation, although uncommon, significantly
impact quality of life and necessitate
multidisciplinary follow-up.

Conclusion

This study underscores the importance of early
detection, complete surgical excision including
coccygectomy, and diligent long-term follow-up in
managing SCT. The outcomes are generally
favorable, particularly for patients with early
presentation and benign histology. However, the
potential for malignant transformation, recurrence,
and long-term functional morbidity mandates close
and sustained monitoring.
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