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Clinical Case Report and Review

ABSTRACT

The sacrococcygeal region is the most common site for the extragonadal germ cell tumors comprising seminomatous 
and non-seminomatous tumors. Seminomatous tumors are seminomas, and non-seminomatous tumors comprise mainly 
teratoma (mature and immature), yolk sac tumor (YST), embryonal carcinoma (EC), and choriocarcinoma. These tumors 
occur in newborns, infants, and adolescents. Other common sites for extragonadal germ cell tumors are the brain and 
mediastinum, although they may occur anywhere in the body. These tumors may occur in mixed as well as pure form. 
So, sectioning from different areas should be done before labeling them as pure germ cell tumors. YST, in its pure form, 
is rare and therefore should not be missed as it is chemosensitive. The patient should be thoroughly assessed clinically. 
Imaging also becomes necessary while evaluating swelling in the sacrococcygeal region and can aid in differentials. When 
the clinical and imaging suspicion of either Sacrococcygeal teratoma or other germ cell tumor is high, serum biomarkers as 
alfa-fetoprotein should be requested. The serum levels are necessary and should be done preoperatively, postoperatively, 
and during the course of chemotherapy as follow-up. However, the final diagnosis rests on the histopathological diagnosis. 
We report one such case of pure YST in the sacrococcygeal region in a 9-month-old female child. The imaging suggested 
sacrococcygeal teratoma type 4, and high alfa-fetoprotein levels were determined postoperatively. 
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INTRODUCTION

YST is a rare neoplasm involving mostly the 
sacrococcygeal region. This entity must not be 
missed as it responds well to chemotherapy, which 
increases progression-free survival. YST may mimic 
Sacrococcygeal Teratoma (SCT) on imaging. Therefore, 
both entities should always be considered among the 
differential diagnosis. Here we discuss a case report 
of histopathologically diagnosed YST that mimicked 
Sacrococcygeal teratoma on imaging in a 9-month-old 
female child.

CASE REPORT

A 9-month-old female child was brought to 
the Out Patient Department (OPD) after noticing an 
increasing swelling in the lower back over the last 2 
or 3 months. She, later on, developed constipation 
with a defecation frequency of once every 7 days. 
There was straining during micturition. No history of 
vomiting, limb weakness, fever, hematuria, shortness 
of breath was present. There was no family history 
of any malignancy. On clinical examination, no 
organomegaly was noted. A non-mobile, non-fluctuant 
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and non-tender swelling was noted over the left side 
of the gluteal cleft. A magnetic resonance imaging 
(MRI) (Figure 1 and 2) revealed a large well-defined 
intrapelvic midline solid mass in the presacral space 
related to the coccyx measuring 4x3.6x6.6 cm with 
predominately soft tissue component with minimal 
cystic changes. The mass caused compression of the 
pelvic viscera. No evidence of any bone or adjacent 
organ invasion was present. On imaging, diagnosis of 
presacral purely intrapelvic sacrococcygeal teratoma 
type 4 was made with a small intraspinal extension.

Tumor excision was performed, and the specimen 
was received with a skin-covered globular soft 
tissue mass measuring 7x5x3cm. The skin surface 
showed a nodule measuring 2x1cm. The cut surface 
showed a firm, solid white mass with areas showing 
necrosis and hemorrhage (Figure 3A). No hair, teeth, 
or a Rokitansky body were noted. The microscopy 
showed an invasive tumor arranged predominantly 
in a microcystic pattern, lobules, nests, papillae 
formation with a focal alveolar pattern, separated by 
fibrovascular septations (Figure 2B and 2C). Schiller 
Duval bodies were present (Figure. 2 D). Few bizarre 
cells with hyperchromatic nuclei and giant cells were 
also noted. Many eosinophilic globules were seen. 
Extensive necrosis areas, entrapped necrotic bony 
bits, focal cellular cartilaginous tissue, and numerous 
foamy histiocytes were also noted. The overlying skin 
was unremarkable.

On immunohistochemistry, the tumor cells were 
strong and diffusely positive for AFP (Figure 4A) and 

Figure 1. A – Axial T2 weighted image shows a heterogeneous hyperintense presacral mass (black arrows) filling 
the pelvic cavity reaching the gluteal cleft; B – Axial T1 weighted image shows a corresponding T1 hypointense mass 
(black arrow) with few punctate areas of hyperintensity.

Figure 2. Sagittal STIR image showing the hyperintense 
mass (white arrow) anterior to the sacrococcygeal region 
compressing the rectum, anal canal, urinary bladder 
neck with overdistended urinary bladder extending to 
the mid-abdomen.
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CK (cytokeratin) (Figure 4C) and negative for CD30, 
OCT4 (octamer binding transcription factor 4), and 
EMA (epithelial membrane antigen) (Figures 4B, 4D).

Alpha-fetoprotein (AFP) levels determined post-
surgery were high (25000 IU). The final diagnosis 
rendered pure Yolk Sac Tumor. The patient has 
received 4 cycles of chemotherapy, BEP regimen 
(Bleomycin, Etoposide, and Cisplatin) and is still in 
follow-up. The subsequent AFP levels were 68.6 IU, 
20.2 IU, and 8 IU.

DISCUSSION

The sacrococcygeal region is the most common 
site for teratoma (mature and immature) occurring in 
newborns and infants, with an incidence between 1 
per 35,000 to 1 per 50,000 live births.1 Sacrococcygeal 

teratoma (SCT) may be accompanied by another Germ 
Cell Tumor (GCT), mostly Yolk Sac Tumor (YST), but 
YST in its pure form is very rare. GCT accounts for 3% 
of all the neoplasms occurring in childhood, and among 
them, the YST is the most common type.2 As suggested 
by Teilum3, the primitive germ cell is the origin of the 
germ cell tumors, which give rise to dysgerminoma and 
tumors of totipotent cells. These totipotent cells have 
the potential for further differentiation. They either 
diversify into embryonal or somatic domain leading 
to teratoma or into extraembryonic domain forming 
either YST or choriocarcinoma.3 The Sacrococcygeal 
YST occurs commonly in children with age less than 
3 years, and the most common presenting symptoms 
are constipation with swelling in the natal cleft area.2

The diagnosis of yolk sac tumors is challenging on 
imaging. However, a solid and cystic tumor with necrotic 
and hemorrhagic areas can give a clue to the diagnosis. 

Figure 3. A – Gross view of the surgical specimen’s cut surface showing solid white areas with necrotic areas. B, C, 
and D – photomicrographs of the tumor; B – showing a tumor arranged in lobules with a fibrous capsule (4X, H&E); 
C – showing the microcystic pattern of the tumor cells (40X, H&E); D –Schiller Duval body (40X, H&E).
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They can look similar to sacrococcygeal teratomas, 
which show a soft tissue enhancement.4 The presence 
of bone or adjacent pelvic organ invasion or metastases 
indicates the malignant nature of the sacrococcygeal 
mass, which was absent in our case. Also, AFP levels 
may be elevated in both YST and other mixed GCT. 5

On the microscopy, several morphological 
patterns have been described. 6 These patterns 
are (i) microcystic, (ii) endodermal sinus, (iii) solid, 
(iv) myxomatous, (v) papillary, (vi) hepatoid, (vii) 
macrocystic, (vii) polyvesicular vitelline, (ix) glandular 
or (x) primitive endodermal and (xi) alveolar-glandular.7 

Microcystic pattern is the most common pattern.6,7 The 
presence of Schiller Duval bodies and periodic acid 
positive (PAS) hyaline globules are distinctive findings 
in YST. However, Schiller Duval bodies are noted in 
only 50 to 75% of the cases. Thus, a thorough and 
extensive sampling is needed.

The recommended immunohistochemistry 
panel includes a general germ cell marker (SALL4), 
OCT4, AFP, and CD30. OCT 4 negativity negates the 
possibility of seminoma and embryonal tumor. CD30 
negativity also rules out embryonal carcinoma. AFP is 
strong and diffusely granular in YST.

Figure 4. Immunohistochemical panel. A – AFP showing strong and diffuse positivity in the tumor cells; B – CD30 
negative in tumor cells, C – showing strong and diffuse CK positivity in tumor cells; D – OCT4 negative in tumor 
cells.
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YST is chemo-responsive, with a survival rate 
of approximately 80%. 8,9 In locally advanced cases, 
the surgical resection is followed by chemotherapy 
comprising cisplatin-based regimens. After a meticulous 
search on pure YST in the sacrococcygeal region on 
PubMed and Cochrane, we found 4 case reports, 1 
letter to the editor, 5 original articles, and 2 review 
articles, where a few cases of pure YST in the 
sacrococcygeal region has been mentioned.2,10-20 The 
data from various reports and original articles are 
shown in Table 1.2,10-20 Few studies showed that, prior 
to neoadjuvant chemotherapy (NACT), a mixed germ 
cell tumor was present, which after chemotherapy 
transformed to pure YST.2,16,20 Also, the determination 
of the AFP levels for diagnosis and therapeutic 
following up is needed in cases of YST.

In conclusion, YST should always be kept in the 
differential diagnosis when dealing with neoplasm 
of the sacrococcygeal region. AFP levels should be 
done before and after the surgical procedure, and the 

patient should be evaluated for a certain period of time 
on the basis of AFP levels. Also, YST can present with 
varied clinical scenarios in young patients and should 
not be overlooked, and suspicion of germ cell tumors 

should always be kept.
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