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A B S T R A C T   

Introduction: Mixed germ cell tumors are uncommon tumors that contain two or more types of malignant, 
primitive, or germ cell components. This study aims to report a rare case of extragonadal mixed germ cell tumor 
of the sacrococcygeal area. 
Case report: A 4-year-old female presented with lower back swelling for two weeks. It was associated with pain 
and fever. Investigations showed elevated Alpha-fetoprotein and normal beta HCG levels. Magnetic resonance 
imaging showed a large well defined heterogeneous mass at the midline of the lower coccygeal region, which 
displaced the rectum anteriorly without invasion. Surgical dissection of the mass with excision of the coccyx was 
performed. Afterward, the patient was referred to an oncology center for chemotherapy. 
Discussion: The emergence of extragonadal germ cell tumors may be caused by a disruption in the migration of 
primordial germ cells along the urogenital ridge, which then undergo a malignant transformation as a conse
quence of their microenvironment. Another idea states that extragonadal germ cell tumors occur when germ cells 
that routinely migrate into the extragonadal region during embryogenesis undergo malignant transformation.   

1. Introduction 

Germ cell tumors (GCTs) are a rare and diverse group of heteroge
neous tumors that include benign and malignant histologies [1]. They 
arise from primordial germ cells and are categorized into two types: 
germinomatous and non-germinomatous types [2]. Young people’s go
nads (ovary or testes) are frequently affected. GCTs are described as 
extragonadal if there is no primary tumor in the testes or ovaries [3]. 
Extragonadal GCTs usually appear in the mid-axis of the body. In order 
of frequency, the anterior mediastinum, retroperitoneum, pineal, and 
suprasellar areas are the most common sites of occurrence in adults [3]. 
Mixed GCTs are uncommon tumors that contain two or more types of 
malignant, primitive, or germ cell components; they account for 
approximately 8% of all malignant GCTs. The most prevalent subtypes 
of GCTs are those with a combination of yolk sac tumor and dysgermi
noma [4]. Mixed GCT of the sacrococcygeal area is a rare occurrence. 

This study aims to report a rare case of extragonadal mixed GCT of 

the sacrococcygeal area in line with SCARE 2020 guidelines [5]. 

2. Case report 

Patient’s information: A 4-year-old female presented to the pedi
atric department with lower back swelling for two week duration. She 
was born with a normal vaginal delivery at 38 weeks of gestation and 
was not admitted to the neonatal intensive care unit. She was breastfed 
for two years and had no significant past medical or surgical histories 
during her upbringing. She was born from a non-consanguineous mar
riage, and there is no family history of a similar disease. 

Clinical findings: The condition was associated with pain and fever. 
On digital rectal examination, a firm mass was palpable on the right 
upper anal sphincter. 

Diagnostic assessment: Alpha-fetoprotein (AFP) was elevated 
(>1000), while beta HCG was normal. Complete blood count (CBC), 
sodium (Na), potassium (K), chloride (Cl), and serum creatinine all were 
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within the normal reference ranges. Magnetic resonance imaging (MRI) 
showed a large well defined heterogeneous mass at the midline of the 
lower coccygeal region measuring (55*47mm) and slightly extended to 
the right side. The mass was encasing the lower two coccygeal segments 
and possibly invading the right puborectalis muscle. The mass was dis
placing the rectum anteriorly without invasion. 

Therapeutic intervention: Surgical dissection of the mass under 
general anesthesia in a prone position was performed. Coccyx was 
excised, and the rectum was intact. The surgical specimen was sent for 
histopathological examination. The result showed a mixed germ cell 
tumor (70% embryonal carcinoma, 30% yolk sac tumor). The largest 
tumor diameter was 5.5 cm. 

Follow-up: The postoperative course was uneventful. The patient 
was referred to an oncology center, and she received four cycles of 
chemotherapy. The last MRI reported no obvious residual or recurrent 
mass. 

3. Discussion 

Extragonadal GCTs are GCTs with histology linked with gonadal 
origin. Primary extragonadal GCTs are rare, and the actual incidence of 
this form of cancer is unclear. It is believed that they account for 3%–5% 
of all GCTs [6]. Mature and immature teratomas, seminomas, yolk sac 
tumors, embryonal carcinomas, choriocarcinomas, and mixed GCTs are 
among the pathological subgroups. Mixed GCTs are uncommon and 
consist of at least two malignant GCT components [7]. They typically 
appear in the body’s mid-axis; 50–70% in the mediastinum, 30–40% in 
the retroperitoneal region [8]. The cause of extragonadal GCTs is un
certain; in rare cases, they have been linked to Klinefelter syndrome [9]. 
There are several ideas about the emergence of extragonadal GCTs. One 
theory is that they are caused by a disruption in the migration of pri
mordial germ cells along the urogenital ridge, which then undergo a 
malignant transformation as a result of their microenvironment. 
Another idea states that extragonadal GCTs occur when germ cells that 
routinely migrate into the liver, bone marrow, and brain during 
embryogenesis undergo malignant transformation [10]. 

The clinical course is unpredictable, with a possibility of aggressive 
behavior and extensive metastases [11]. Sacrococcygeal germ-cell tu
mors are often identified antenatally on routine imaging and, if large 
enough, can cause hydrops fetalis or labor obstruction [12]. In neonates, 
it generally manifests as an external palpable lump; however, it can also 
manifest as discomfort while sitting, buttock asymmetry, or bladder, 
bowel, and lower limb dysfunction [13]. Any midline tumor should be 
evaluated for a germ-cell tumor diagnosis [12]. The current case pre
sented with lower back swelling and was associated with pain and fever. 

The most frequently used initial imaging technique is sonography, 
which is generally followed by MRI [14]. Primary extragonadal mixed 
GCTs have nonspecific computerized tomography (CT) performance; 
they are shown as heterogeneous tumors with regions of hemorrhage, 
necrosis, and heterogeneous enhancement. MRI, on the other hand, can 
define the mass and its connection to the surrounding structures, iden
tify benign or malignant tumors, and detect lymph node and distant 
metastases, giving crucial data for tumor staging before treatment and 
surveillance following therapy [15]. The MRI of the present case showed 
a large well defined heterogeneous mass in the lower coccygeal region 
with slight extension to the right side with the invasion of the right 
puborectalis muscle. The serum AFP level, morphology, and immuno
histochemistry staining for C-kit, placental alkaline phosphatase, 
AE1/AE3, and CD30 all strongly suggest the diagnosis of mixed GCT 
[16]. Depending on the components of the tumor, mixed GCTs produce 
AFP and beta HCG [7]. AFP of the current case was elevated (>1000), 
while beta HCG was normal. A biopsy is necessary for a definite diag
nosis and treatment of extragonadal GCTs; the majority of the patients 
show strong evidence of germ cell characteristics or teratoma, while a 
minority could present with a poorly differentiated tumor lacking 
distinct germ cells features [3]. Until a primary testicular tumor is ruled 

out, extra-gonadal GCTs are regarded as metastases from occult or 
"burned out" gonadal malignancy. To rule out a testicular tumor, 
palpation of the testicles is inadequate. An ultrasound should always be 
conducted, and gonadal biopsy is debatable but not advised [9]. Tera
toma is the most common benign histology of sacrococcygeal GCTs, and 
the most common malignant histology is the yolk sac tumor, which is 
frequently admixed with teratoma [17]. The histopathology of the 
current case showed a mixture of embryonal carcinoma and yolk sac 
tumor. 

The treatment of mixed GCTs concentrates on the most malignant 
components. Complete surgical excision is the primary therapy for 
children with endodermal sinus tumors with adjuvant chemotherapy 
assessed on a specific instance basis [7]. The platinum-based PEB 
(cisplatin, 90 mg/m2 day 1; etoposide, 120 mg/m2 days 1–3; bleomy
cin, 15 mg/m2 day 2, administered every 21 days) regimen was the 
first-line therapy utilized in the treatment of GCT [18]. 5%–15% of these 
patients will have persistent marker increase or disease progression; 
therefore, they will be treated with second-line chemotherapy with 
ifosfamide and cisplatin with either etoposide (VIP) or vinblastine 
(VeIP) [19]. VAC (vincristine, actinomycin D, cyclophosphamide) che
motherapies can be used as neoadjuvant therapies in some cases [18]. 
Adjuvant chemotherapy given after surgery has improved the survival 
rate of GCT patients [7]. If tumor biomarkers return to normal but there 
is a residual lump larger than 1cm, surgery should be undertaken [29]. If 
a viable carcinoma is found, two further rounds of chemotherapy should 
be administered [20]. In the current case, the tumor was dissected and 
the coccyx was excised, and the patient was sent for chemotherapy. 

Mixed GCTs, which mostly consist of teratomas with other malignant 
components (other germ cell tumors, carcinomas, or sarcomas), have 
been observed to be more aggressive. More than half of affected in
dividuals die within two years due to local invasion or distant metastases 
(lymph nodes, liver, lung, heart, bone, and brain) [21]. Patients who 
relapse after initial treatment for extragonadal GCTs have a very bad 
prognosis, perhaps worse than patients with primary gonadal 
non-seminomatous testicular cancer [6]. The majority of the relapses 
occur within a year after the diagnosis. Thus, a careful follow-up with 
serial AFP level monitoring should be performed for at least two years 
[22]. 

In conclusion, the occurrence of primary mixed GCT in the sacro
coccygeal region is a rare condition. Proper initial surgery with proper 
staging biopsies, followed by combination chemotherapy, can signifi
cantly improve these patients’ prognosis. 

Ethical approval 

The manuscript approved by ethical committee of the University of 
Sulaimani. 

Sources of funding 

No source to be stated. 

Author contribution 

Abdulwahid M. Salh: major contribution of the idea, literature re
view, final approval of the manuscript. 

Wrya N. Sabr: Surgeon performing the operation, final approval of 
the manuscript. 

Fahmi H. Kakamad, Karzan M. Salih: literature review, writing the 
manuscript, final approval of the manuscript. 

Rawezh Q. Salih, Berwn A. Abdullah, Ahmed G. Hamasaeed: litera
ture review, final approval of the manuscript. 

Registration of research studies  

1. The study was not registered because it is a case report. 

W.N. Sabr et al.                                                                                                                                                                                                                                 



Annals of Medicine and Surgery 74 (2022) 103247

3

Guarantor 

Fahmi Hussein Kakamad is the Guarantor of this submission. 

Consent 

Written informed consent was obtained from the family of the pa
tient for publication of this case report and accompanying images. A 
copy of the written consent is available for review by the Editor-in-Chief 
of this journal on request. 

Provenance and peer review 

Not commissioned, externally peer reviewed. 

Declaration of competing interest 

There is no conflict to be declared. 

References 

[1] R.D. Palmer, N.L. Barbosa-Morais, E.L. Gooding, B. Muralidhar, C.M. Thornton, M. 
R. Pett, et al., Pediatric malignant germ cell tumors show characteristic 
transcriptome profiles, Cancer Res. 68 (11) (2008) 4239–4247. 

[2] L.E. Wildemberg, L.V. Neto, G.F. Taboada, A.B. Moraes, J. Marcondes, F. 
L. Conceição, et al., Sellar and suprasellar mixed germ cell tumor mimicking a 
pituitary adenoma, Pituitary 14 (4) (2011) 345–350. 

[3] H.A. Benali, M. Allaoui, A. Benmansour, B. Elkhanoussi, S. Benjelloun, 
N. Benjaafar, et al., Extragonadal mixed germ cell tumor of the right arm: 
description of the first case in the literature, World J. Surg. Oncol. 10 (1) (2012) 
1–4. 

[4] H. Zhang, F. Liu, J. Wei, D. Xue, Z. Xie, C. Xu, Mixed germ cell tumor of the 
endometrium: a case report and literature review, Open Med. 15 (1) (2020) 65–70. 

[5] R.A. Agha, T. Franchi, C. Sohrabi, G. Mathew, for the SCARE Group, The SCARE 
2020 guideline: updating consensus surgical CAse REport (SCARE) guidelines, Int. 
J. Surg. 84 (2020) 226–230. 

[6] R. Aggarwal, P. Pandey, S. Agarwal, V. Shukla, V. Chaturvedi, S.P. Singh, 
Extragonadal mixed germ cell tumor presenting as large mass in the pelvic cavity, 
Med. J. Dr. DY Patil Vidyapeeth 14 (1) (2021) 60. 

[7] J. Park, Extragonadal intraabdominal mixed germ cell tumor with liver metastasis: 
successful treatment and long-term follow-up, J. Kor. Assoc. Pediatr. Surg. 19 (1) 
(2013) 25–31. 

[8] S. Alhamss, L. Al-Halbouni, K. Al-Qasem, A. Al-Daghmin, Case report: extragonadal 
mixed germ cell tumor in the thigh, Urol. Case Rep. 16 (2018) 104. 

[9] A.B. Shinagare, J.P. Jagannathan, N.H. Ramaiya, M.N. Hall, A.D. Van den Abbeele, 
Adult extragonadal germ cell tumors, Am. J. Roentgenol. 195 (4) (2010) 
W274–W280. 

[10] J. Busch, C. Seidel, F. Zengerling, Male extragonadal germ cell tumors of the adult, 
Oncol. Res. Treat. 39 (3) (2016) 140–144. 

[11] B. Coulier, M. Clausse, P. Mailleux, Metastases of clinically occult testicular 
seminoma mimicking primary extragonadal retroperitoneal germ cell, JBR–BTR 91 
(2008) 139–144. 

[12] F. Shaikh, M.J. Murray, J.F. Amatruda, N. Coleman, J.C. Nicholson, J.P. Hale, et 
al., Paediatric extracranial germ-cell tumours, Lancet Oncol. 17 (4) (2016) 
e149–e162. 

[13] S.H. Chen, C.J. Du, J.Y. Lai, T.Y. Chang, C.P. Yang, I.J. Hung, et al., Malignant 
sacrococcygeal germ cell tumors in children in Taiwan: a retrospective single- 
center case series, Medicine 100 (4) (2021). 

[14] D.T. Schneider, M. Terenziani, G. Cecchetto, T.A. Olson, Gonadal and extragonadal 
germ cell tumors, sex cord stromal and rare gonadal tumors, in: Rare Tumors in 
Children and Adolescents, Springer, Berlin, Heidelberg, 2012, pp. 327–402. 

[15] R. Li, H. Li, Poor prognosis of retroperitoneal mixed extragonadal germ cell tumors 
in an HIV-infected man with severe immunosuppression and bilateral 
cryptorchidism: a case report, BMC Cancer 19 (1) (2019 Dec) 1–7. 

[16] S.G. Liu, B. Lei, X.N. Li, X.D. Chen, S. Wang, L. Zheng, et al., Mixed extragonadal 
germ cell tumor arising from the prostate: a rare combination, Asian J. Androl. 16 
(4) (2014) 645. 

[17] P. D’Angelo, M.D. De Pasquale, F. Barretta, M.C. Affinita, M. Conte, P. Dall’Igna, et 
al., Malignant sacrococcygeal germ cell tumors in childhood: the Associazione 
Italiana Ematologia Oncologia Pediatrica (AIEOP) experience, Pediatr. Blood 
Cancer 68 (3) (2021), e28812. 

[18] M. Büyükpamukcu, A. Varan, S. Küpeli, S. Ekinci, S. Yalcin, G. Kale, et al., 
Malignant sacrococcygeal germ cell tumors in children: a 30-year experience from 
a single institution, Tumori J. 99 (1) (2013) 51–56. 

[19] K. Khurana, T.D. Gilligan, A.J. Stephenson, Management of poor-prognosis 
testicular germ cell tumors, Indian J. Urol: IJU: J. Urol. Soc. India 26 (1) (2010) 
108. 

[20] B. Chetaille, G. Massard, P.E. Falcoz, Les tumeurs germinales du médiastin: 
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