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Abstract Paediatric germ cell tumor is composed of various 
neoplasms which exhibit capricious clinical presenta-
tion and histological features depending on the age 
and the area of presentation. Yolk sac tumor is an 
extremely rare malignant tumor of embryonic origin 
which usually arises from the gonads. Its manifesta-
tion in the head and neck region is extremely rare. 
Here, we report a rare case of the malignant transfor-
mation of mature teratoma into yolk sac tumor of the 
neck in an infant. Diagnosis was confirmed following 

histopathological examination of the neck mass along 
with marked increase of the serum alpha-fetoprotein. 
The child unfortunately succumbed prior to chemo-
therapy. We highlight the challenge we faced in di-
agnosing and managing this rare entity. We would 
also like to recommend serial monitoring of serum al-
pha-fetoprotein in all patients with mature teratoma 
to detect malignant transformation early.
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Introduction
Yolk sac tumor (YST), also known as endodermal 
sinus tumor, accounts for 4-6% of all malignant le-
sions that arise mostly in the ovaries and testes (1). 
It is also the most common malignant germ cell 
tumor that occurs in association with teratoma (2). 
In the head and neck region, YST has been report-
ed to involve the nasopharynx, the sinonasal tract, 
the orbit, the ear and the parotid gland (3). We are 
reporting a rare case of malignant transformation 
of a mature teratoma into YST of the neck. We 
discuss a YST of the neck in an infant, its diagnos-
tic challenges and management with the presented 
case. To our knowledge, this is the first case re-
ported in the literature available in English on the 
malignant transformation of mature teratoma into 
YST in the neck.

Case Presentation
A newborn male patient was referred to the Oto-
rhinolaryngology department for a huge left neck 
swelling (Figure 1). Antenatal scan revealed a 
small, left-sided cystic swelling. The child was de-

livered via elective lower-section Caesarean sec-
tion. The child exhibited no obstructive symptoms 
and remained stable under room air. Besides, the 
child had no other syndromic features or any other 
gonad deformity. His serum alpha-fetoprotein lev-
el was 143,984 ng/mL.

Computed tomography of the brain and the neck 
revealed a huge multiseptated cystic mass extend-
ing from the left base of the skull up to the sub-
mandibular region, measuring 10.3x16.5x16.0 cm 
with extension into the left parapharyngeal and 
the infratemporal space (Figure 2). In the light 
of the patient’s presentation, clinical examina-
tion along with imaging, a preliminary diagnosis 
of cystic hygroma was made. The child was sub-
sequently given three doses of sclerotherapy with 
OK-432 at one-month intervals with no notable 
complication. However, the regression of the neck 
mass after the treatment was minimal.

His parents were offered an excision of the left neck 
mass and they agreed. Intraoperatively, two huge 
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cystic masses were excised completely. The first excised mass was 
more superficial, measuring 14x18 cm, while the second mass was 
excised from the left parapharyngeal space, measuring 7x7 cm.

Post-operatively, the child was well with no complications and 
was discharged on the next day. Histopathological examination 
of the excised mass revealed cystic lesion lined partly with strat-
ified squamous epithelium and respiratory-type epithelium with 
small solid component and neurological tissues. Mature compo-
nents of endodermal, ectodermal and mesodermal tissues were 
seen--which is suggestive of a mature teratoma.

In the subsequent follow-up period, the child showed no signs 
of recurrence. Alpha-fetoprotein level taken three months af-

ter the excision was within normal range (<8.5ng/mL). The 
child was completely asymptomatic until about one year later 
when his parents noted recurrence of left neck swelling which 
progressively increased in size. Concurrently, a reddish friable 
mass was protruding from the left ear canal and left-sided fa-
cial weakness was noted. Neck examination revealed lobulated, 
cystic, non-tender swelling extending from the post-auricular 
region up to the clavicle (Figure 3). A reddish mass was seen 
protruding from the left ear canal which bled upon touch. The 
patient also had lower motor neuron facial nerve palsy House 
Brackman Grade II.

The child was admitted and underwent incisional biopsy. Com-
puted tomography scanning from the brain down to the pel-
vis revealed an extensive, multilobulated, heterogeneously en-
hancing mass at the left neck superiorly, insinuating into the 
left temporal bone involving the left facial nerve with exten-
sion into the left temporal lobe; inferiorly extending into the 
anterior mid-thorax and medially displacing the left parapha-
ryngeal space. Serum alpha-fetoprotein level was raised (380.86 
ng/mL). Histopathological examination of the mass revealed 
tumor tissue arranged in sinusoidal growth pattern with mi-

Figure 4. Schiller-Duval body (arrow) which consists of 
a central vessel surrounded by tumor cells (H&E X400 
magnification)

Figure 2. Computed tomography of the neck showing huge 
multiseptated cystic mass from the left base of skull to the 
submandibular region, measuring 10.3x16.5x16.0 cm with extension 
into the left parapharyngeal and the infratemporal space

Figure 1. Left huge neck swelling

Figure 3. Lobulated cystic swelling extending from the left post-
auricular region to the clavicle, firm, non-tender with flabby 
overlying skin with facial nerve palsy Grade II
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crocyst formation and papillary configuration. Characteristic 
Schiller-Duval body was noted with no concurrent features of 
teratoma (Figure 4). After discussing with the pathologist and 
the radiologist, diagnosis of malignant transformation of mature 
teratoma to YST with intracranial extension was made. A repeat 
serum alpha-fetoprotein level taken after two weeks was 16,353 
ng/mL, which showed a marked increase. Chemotherapy was 
planned, however, the child unfortunately succumbed due to 
sepsis. Prior to his passing his serum alpha-fetoprotein level 
was 1,225,728 ng/mL. Informed consent was obtained from the 
parents for this publication.

Discussion
The term endodermal sinus tumor was first coined by Teilum (4) 
in 1959. YST, or endodermal sinus tumor, is a malignant germ 
cell tumor which accounts for 20% of all malignant germ cell 
tumors. Despite the countless theories that have been suggested 
to date regarding the extragonadal yolk sac tumor, detachment 
of germ cells from the gonadal crest during embryogenesis, fol-
lowed by malignant transformation of these cells remains to be 
the most plausible theory (5). Germ cell tumor oftentimes af-
fects males (6) which is consistent with our patient.

Diagnosis is made via histopathological examination and im-
munochemistry study. In our case, initial histopathological ex-
amination of the excised neck mass reported mature teratoma. 
However, repeat biopsy of the neck mass one year after the initial 
excision was consistent with YST. Pathognomonic histological 
features of the YST include flat to cuboidal tumor cells centered 
around blood vessels forming characteristic Schiller-Duval bod-
ies (5). These were also present in our case. Immunohistochem-
istry study, which is helpful in diagnosing this entity, includes 
placental alkaline phosphatase (PLAP), alpha-fetoprotein, cy-
tokeratin, epithelial membrane antigen (7).

As this entity can only be diagnosed histologically, histological 
differential diagnosis includes other germ cell tumors; seminoma 
and embryonal carcinoma, juvenile granulosa cell tumor, malignant 
rhabdoid tumor, other poorly differentiated tumors, metastatic 
papillary epithelial and epithelioid mesenchymal tumors (8).

Although YST is the most common malignant germ cell tumor, 
it oftentimes occurs in association with teratoma (2). Malignant 
transformation of extragonadal mature teratoma has also been 
reported. In our patient, histopathological examination revealed 
malignant transformation of mature teratoma into yolk sac tu-
mor. Similarly, Mamoon et al. (7) reported a case of malignant 
transformation of mature teratoma into YST in the parapha-
ryngeal space. Byard et al. (9) reported another case in which 
a mature teratoma excised from the nasopharynx transformed 
into YST three years later. In all the cases reported, unfortunate-
ly, following a malignant transformation into YST, the infants 
succumbed early.

Yolk sac tumor is known to secrete alpha-fetoprotein. Hence, 
serum alpha-fetoprotein is an important marker for monitor-
ing the progress of the disease, the response to treatment, the 

prognosis, as well as for detecting recurrence or metastasis of the 
disease (6). This was the case in our patient, serum alpha-feto-
protein level, which was markedly high upon birth, normalized 
in the three months after the first excision. However, one year 
later, following the recurrence of the mass, the serum alpha-fe-
toprotein level showed a drastic rise of serum titer to 380 ng/
mL, then two-weeks later the level increased to 16,353 ng/mL 
and prior to his passing, the serum alpha-fetoprotein level was 
1,225,728 ng/mL. It’s worth noting that serum alpha-fetopro-
tein levels are usually elevated in newborns and return to a nor-
mal level at around four months of age. Immunohistochemistry 
of alpha-fetoprotein plays an important role as a tumor marker 
for diagnosis and follow-up (10).

Yolk sac tumor exhibits an extremely aggressive nature and is 
commonly unresectable upon diagnosis in the presence of local 
recurrence or early metastasis (2, 11). The most common sites of 
metastasis that have been reported are the lungs, followed by the 
liver, the lymph nodes and the bones (6). In our case, the patient 
presented with an extensive mass one-year after the initial exci-
sion with intracranial extension and facial nerve palsy.

To date there is no consensus on the mode of treatment of YST, 
owing to its rarity. However, many authors have recommend-
ed surgical resection with adjuvant chemotherapy as the main 
method of treatment especially in YSTs of the gonads (5). Filho 
et al. (6) reported that, postoperative adjuvant radiotherapy has 
satisfactory outcome amongst patients with head and neck in-
volvement. Our patient was planned for chemotherapy, however, 
succumbed as a result of sepsis. Chemotherapeutic agents using 
a BEP regime, which is composed of a cocktail of bleomycin, 
etoposide and cisplatin, have been reported by some authors to 
have a significantly good outcome (1). Overall prognosis is rela-
tively poor in children with extragonadal tumor as compared to 
gonadal tumor.

Conclusion
Yolk sac tumor, albeit rare, warrants attention amongst clini-
cians as early diagnosis has significant influence on the clinical 
outcome and the survival amongst infants. Its rarity poses great 
challenge to physicians, especially regarding the mode of treat-
ment. We would like to emphasize that treatment ought to be 
individualized and tailored according to the patient.
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