
Kobayashi et al. 
Journal of Medical Case Reports          (2022) 16:282  
https://doi.org/10.1186/s13256-022-03503-7

CASE REPORT
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Abstract 

Background:  A fetal-onset cervical mass may cause postnatal airway obstruction, and ex utero intrapartum treat-
ment (EXIT) to secure the airway while maintaining fetal-placental circulation may be life-saving. Malignant rhabdoid 
tumors (MRT) are highly aggressive tumors, and when they develop in utero, the prognosis is even worse, with almost 
no reports of survival beyond the neonatal period. Herein, we report a case of a primary cervical MRT and describe 
our treatment using EXIT for securing the airway, wherein the infant’s life was saved.

Case presentation:  A 40-year-old Japanese woman with no relevant medical or surgical history was diagnosed with 
a fetal left cervical mass and polyhydramnios during the third trimester. Fetal magnetic resonance imaging indicated 
the possibility of postnatal airway obstruction, and delivery using EXIT was planned. The infant was delivered by a 
planned cesarean section at 39 weeks and 5 days gestation, and tracheostomy was performed using EXIT. Postnatal 
contrast-enhanced computed tomography revealed suspected metastatic lesions in the subcutaneous tissue, lungs, 
and thymus, in addition to the mass in the left cervical region. MRT was diagnosed by biopsy of a subcutaneous mass 
in the left thigh, and chemotherapy with vincristine, doxorubicin, cyclophosphamide, ifosfamide, and etoposide was 
initiated. The tumors regressed, and the infant was successfully weaned from artificial ventilation. After discharge from 
the hospital, she had a recurrent cervical mass and intracranial metastasis, and radiotherapy was initiated.

Conclusions:  In our case, fetal diagnosis enabled advance planning of delivery using EXIT, thus saving the infant’s 
life. The use of chemotherapy for MRT, which has a poor prognosis, allowed tumor regression and enabled the infant 
to survive beyond the neonatal period.
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Background
The widespread use of fetal diagnosis is enabling thera-
peutic interventions not only immediately postnatally 
but also prenatally. Fetal-onset cervical masses may cause 
postnatal airway obstruction, and ex utero intrapartum 
treatment (EXIT) that maintains the fetal-placental cir-
culation and secures the airway can be life-saving for 
infants [1].

Reaching a definitive diagnosis of the mass immedi-
ately after delivery and selecting appropriate treatment 
methods are also important. Malignant rhabdoid tumors 
(MRT), the malignancy present in our patient, are highly 
aggressive tumors with strong resistance to treatment 
and a high mortality rate [2], and the correct choice of 
treatment will improve the quality of life (QOL) of both 
the infant and their family.

Fetal-onset MRT has an even worse prognosis. The 
only reported case of survival beyond the neonatal 
period was that of a single patient with an atypical tera-
toid rhabdoid tumor (AT/RT) [3]; however, to the best of 
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our knowledge, no such cases of extracranial MRTs have 
been reported.

Herein, we report a case of an infant with airway 
obstruction by a fetal cervical mass that was diagnosed 
prenatally, wherein delivery using EXIT was planned, 
and describe the successful treatment that was life-sav-
ing. The appropriate therapeutic intervention resulted 
in contraction of the mass, enabling the infant to survive 
beyond the neonatal period, despite the poor prognosis 
of MRT.

Case presentation
A 40-year-old Japanese primigravida nullipara under-
went fetal ultrasound at 39 weeks and 3 days gestation 
that revealed a left cervical mass and polyhydramnios. 
This had not been noted in fetal screening during the 
first or second trimesters and was only identified in the 
third trimester. Fetal magnetic resonance imaging (MRI) 
scanning was performed the same day (Fig.  1), and the 
mass was found to consist of a massive solid component 
located at the base of the tongue adjacent to the airway. 
Given that postnatal airway obstruction or stenosis was a 
concern, the patient was transferred to a high-level chil-
dren’s general hospital, which also included a department 
of obstetrics, to perform EXIT.

The infant was delivered by a planned cesarean sec-
tion, and a simple tracheostomy was conducted using 
EXIT. The infant was a girl born at 39 weeks and 5 days 
gestation, with Apgar scores of 2, 3, and 4 (1, 5, 10 min-
utes, respectively). After the airway had been secured 
using EXIT, she was admitted to the neonatal intensive 

care unit, sedated, and placed on artificial ventilation. On 
physical examination, her birth weight was 2870 g [– 0.3 
standard deviation (SD)], head circumference was 33.5 
cm (+ 0.1 SD), and body length was 51 cm (+ 1.0 SD). In 
addition to the left cervical mass and the mass at the base 
of the tongue diagnosed on fetal MRI, multiple subcu-
taneous lesions were also noted on the limbs and trunk. 
Blood tests showed that lactate dehydrogenase level 
was elevated at 2470  IU/L, alpha fetoprotein level was 
42,580 ng/mL, human chorionic gonadotropin level was 
19.3 mIU/L, and vanillylmandelic acid and homovanillic 
acid test results were negative.

Cervical and surface ultrasound scanning conducted 
on postnatal day 0 revealed that the left cervical mass 
was an internally heterogeneous solid mass measuring 
40 × 32 × 49 mm, with an abundant blood flow signal. 
A hyperechoic region was evident and considered to rep-
resent calcification. The multiple subcutaneous lesions 
included some with abundant blood flow and some with 
little blood flow containing hypoechoic regions.

Contrast-enhanced computed tomography conducted 
on postnatal day 5 (Fig. 2) revealed that the interior of the 
mass was severely necrotic. Masses were also present in 
the lower lobe of the right lung and the thymus and were 
considered to be metastases. There was no invasion of 
the cerebral parenchyma. A tumor biopsy was performed 
from a subcutaneous mass in the inner left thigh on 
postnatal Day 1. Hematoxylin and eosin staining (Fig. 3) 
revealed a dense proliferation of undifferentiated tumor 
cells with round nuclei. Sites of hemorrhage and necrosis 
were present, and numerous mitotic figures and karyor-
rhexis were apparent. On immunostaining, the tumor 
cells were negative for CD3, CD20, CD45, CD99, desmin, 
myogenin, Nkx2.2, PHOX2B, tyrosine hydroxylase. 

Fig. 1  Nodule formation. Two nodules measuring 41 × 44 mm and 
53 × 47 mm formed a continuous mass from the base of the tongue 
to the left buccal region

Fig. 2  Contrast enhancement is evident at the margins of the mass 
but is lacking at its center, which was necrotic
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Intranuclear expression of SMARCB1(INI1) was also 
absent (Fig. 4). From these results, MRT was diagnosed.

Chemotherapy with vincristine, doxorubicin, cyclo-
phosphamide, ifosfamide, and etoposide was initiated 
for the MRT on postnatal day 12. Mild myelosuppres-
sion occurred, but this was not sufficiently severe to war-
rant treatment discontinuation. Renal impairment and 
tumor lysis syndrome did not occur as chemotherapy 
side effects, and it was possible to continue treatment. 
At 2 months of age, the left cervical mass had clearly 
regressed (Fig. 5), and the infant was successfully weaned 
from artificial ventilation. She was discharged home at 6 
months of age. Neonatal follow-up was performed, and 
at 9 months of age the patient had a recurrent cervical 
mass and intracranial metastasis, and radiotherapy was 
initiated.

Discussion and Conclusions
This study presents the findings of our case, wherein a 
fetal patient was diagnosed in utero with a cervical mass 
with the potential to cause postnatal fatal airway obstruc-
tion, and the infant’s life was saved by performing a tra-
cheostomy using EXIT. Postnatal immunohistological 
testing led to an immediate diagnosis of fetal-onset MRT, 
and chemotherapy caused the tumor to regress, thus ena-
bling the discharge of the infant and avoiding neonatal 
death.

In our case of a fetal-onset cervical mass, we success-
fully secured the airway by EXIT. The indications for 
EXIT are (1) expanding tumors of the head and neck 
or the oral region to congenital airway stenosis and (2) 
congenital pulmonary airway malformation [4]. Moreo-
ver, reports of its use to secure the airway have been 
increasing in recent years, and its safety and efficacy 
have become well established [5, 6]. However, EXIT is 
not indicated in all cases of tumors of the head and neck, 
and the decision must be made based on the nature and 
location of the tumor. The presence of polyhydramnios, 
which reflects impaired passage through the esophagus 
as a result of pressure from the mass, is an important sign 
[7]. In our case, because fetal MRI revealed a solid mass 
and polyhydramnios, postnatal airway obstruction was 
anticipated, and delivery by EXIT was planned. This case 
re-affirms the importance of fetal diagnosis, which ena-
bled us to conduct a planned delivery and resuscitate the 
infant using EXIT to secure the airway.

In our study, immunohistological investigations were 
useful for the definitive diagnosis of MRT. Congenital 
cervical masses include branchial cleft cysts, vascular 
malformations, teratomas, thyroid goiters, and neu-
roblastomas [8]. When proceeding with the differen-
tial diagnosis, the onset timing, anatomical location, 
internal structure, and properties were taken into con-
sideration. In our case, necrotic tumorous lesions and 

Fig. 3  Hematoxylin and eosin staining of the subcutaneous mass in 
the left thigh

Fig. 4  SNF-related, matrix-associated, actin-dependent regulator of 
chromatin subfamily B member 1/integrase interactor 1 (SMARCB1/
INI1) intranuclear expression is lost

Fig. 5  Before and after treatment
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multiple metastatic lesions were evident, and malig-
nancies, including neuroblastoma and MRT, were 
therefore considered. MRTs have characteristic patho-
logical findings, with rhabdoid cells having eosinophilic 
cytoplasm containing inclusion bodies and with eccen-
tric nuclei [9]. Mutations in the tumor-suppressor gene 
SMARCB1(INI1) in the 22q region are characteristic, 
and a negative result for SMARCB1 on immunohisto-
logical staining is a specific finding [10]. An accurate 
diagnosis is essential for the treatment of malignant 
tumors, and immunohistological staining is an impor-
tant technique when proceeding with diagnosis and 
treatment.

In our case of fetal-onset MRT, the prognosis was 
anticipated to be extremely poor [3]. However, neona-
tal death was avoided, and the patient was discharged 
home. MRTs are highly aggressive and generally fatal. 
Although standardized epidemiological data are lack-
ing in the literature, a study from the UK has reported a 
1-year survival rate of 31% in 106 patients with extrac-
ranial MRT [11]. Reports from the European Paediatric 
Soft tissue sarcoma Study Group and a single Chinese 
center also provided similar findings [12, 13]. Report-
edly, young age at onset is a poor prognostic factor [13]. 
According to a systematic review, the neonatal survival 
rate of 72 patients with MRT that appeared in utero 
or during the neonatal period was 9.7% [3]. In previ-
ous studies, metastatic lesions were already present at 
birth in all 14 patients diagnosed with MRT in utero, 
wherein 13 patients died within a few days of birth, 
and although the remaining one patient with an AT/RT 
survived for 13 months, severe mental retardation and 
residual brain tumor lesions were evident [3, 14, 15]. 
In the case reported by Tergestina et  al. in which the 
fetus was also delivered by EXIT, the infant survived 
birth but died of tumor lysis syndrome after 4 days [15]. 
This case suggests that MRT is even more fatal when it 
arises in utero, as noted in our patient.

In our case of fetal-onset MRT, metastases were 
already present at birth. Based on findings from previ-
ous reports [13, 14], the prognosis was expected to be 
poor. After a definitive diagnosis of MRT, we imme-
diately initiated chemotherapy, with the objectives of 
improving the infant’s QOL and giving her more time 
with her family. The infant responded well to treatment, 
the tumor shrank successfully, and she was discharged 
home at 6 months of age. Compared with previous 
reports, our study indicates that long-term survival is 
possible and that continued follow-up is desirable.

In conclusion, we planned delivery by EXIT in 
advance as a result of the fetal diagnosis, thereby avoid-
ing postnatal airway obstruction. We initiated chemo-
therapy for fetal-onset MRT, which has an extremely 

poor prognosis, and succeeded in shrinking the tumor 
and avoiding neonatal death, while improving the 
infant’s QOL and giving her time with her family.

Abbreviations
AT/RT: Atypical teratoid rhabdoid tumor; EXIT: Ex-utero intrapartum treatment; 
MRI: Magnetic resonance imaging; MRT: Malignant rhabdoid tumor; QOL: 
Quality of life.

Acknowledgements
We would like to thank Dr. Atsuko Nakazawa and Dr. Kayoko Ichimura for the 
pathological diagnosis and Dr. Yuki Arakawa and Dr. Mamoru Honda for the 
treatment of the malignant rhabdoid tumor.

Author contributions
RK was responsible for the conception, design, interpretation of data, and 
drafting of the manuscript. MS, MK, KK, JU, MK, CK, TI, and WS was responsible 
for conception, design, interpretation of data, drafting of the manuscript, and 
supervision. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from her parent for publication of this 
case report and any accompanying images. A copy of the written consent is 
available for review by the Editor-in-Chief of the journal.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Pediatrics, Jikei University School of Medicine, 3‑25‑8, 
Nishi‑Shimbashi, Minato‑ku, Tokyo 105‑8461, Japan. 2 Department of Neonatol-
ogy, Saitama Children’s Medical Center, 1‑2, Shintoshin, Chuo‑ku, Saitama‑shi, 
Saitama 330‑8777, Japan. 

Received: 4 May 2022   Accepted: 20 June 2022

References
	1.	 Bouchard S, Johnson MP, Flake AW, et al. The EXIT procedure: experience 

and outcome in 31 cases. J Pediatr Surg. 2002;37:418–26.
	2.	 Madigan CE, Armenian SH, Malogolowkin MH, et al. Extracranial malig-

nant rhabdoid tumors in childhood: the Childrens Hospital Los Angeles 
experience. Cancer. 2007;110:2061–6.

	3.	 Isaacs H. Fetal and neonatal rhabdoid tumor. J Pediatr Surg. 
2010;45:619–26.

	4.	 Kinoshita Y, Taguchi T. The role of EXIT in the therapy of fetal neck tumors. 
Syouninaika. 2018;50:267–70.

	5.	 Lin EE, Moldenhauer JS, Tran KM, et al. Intrapartum therapy: a 13-year 
single-center experience. Anesth Analg. 2016;123:411–7.

	6.	 Osborn AJ, Baud D, Macarthur AJ, et al. Multidisciplinary perinatal 
management of the compromised airway on placental support: lessons 
learned. Prenat Diagn. 2013;33:1080–7.

	7.	 Laje P, Peranteau WH, Hedrick HL, et al. Ex utero intrapartum treatment 
(EXIT) in the management of cervical lymphatic malformation. J Pediatr 
Surg. 2015;50:311–4.



Page 5 of 5Kobayashi et al. Journal of Medical Case Reports          (2022) 16:282 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	8.	 Herman TE, Siegel MJ. Cervical teratoma. J Perinatol. 2008;28:649–51.
	9.	 Perry A, Fuller CE, Judkins AR, et al. INI1 expression is retained in com-

posite rhabdoid tumors, including rhabdoid meningiomas. Mol Pathol. 
2005;18:951–8.

	10.	 Versteege I, Sevenet N, Lange J, et al. Truncating mutations of hSNF5/INI1 
in aggressive paediatric cancer. Nature. 1998;394:203–6.

	11.	 Brennan B, Stiller C, Bourdeaut F. Extracranial rhabdoid tumours: what we 
have learned so far and future directions. Lancet Oncol. 2013;14:e329–36.

	12.	 Brennan B, De Salvo GL, Orbach D, et al. Outcome of extracranial malig-
nant rhabdoid tumours in children registered in the European Paediatric 
Soft Tissue Sarcoma Study Group Non-Rhabdomyosarcoma Soft Tissue 
Sarcoma 2005 Study-EpSSG NRSTS 2005. Eur J Cancer. 2016;60:69–82.

	13.	 Cheng H, Yang S, Cai S, et al. Clinical and prognostic characteristics of 53 
cases of extracranial malignant rhabdoid tumor in children. A single-
institute experience from 2007 to 2017. Oncologist. 2019;24:e551–8.

	14.	 Joueidi Y, Rousselin A, Rozel C, et al. Ultrasound presentation of a dis-
seminated fetal and neonatal rhabdoid tumor. Case Rep Obstet Gynecol. 
2018;2018:6073204. https://​doi.​org/​10.​1155/​2018/​60732​04.

	15.	 Tergestina M, Ross BJ, Manipadam MT, Kumar M. Malignant 
rhabdoid tumour of the neck in a neonate. BMJ Case Rep. 
2018;2018:bcr2017223145. https://​doi.​org/​10.​1136/​bcr-​2017-​223145.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1155/2018/6073204
https://doi.org/10.1136/bcr-2017-223145

	Fetal-onset malignant rhabdoid tumor: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and Conclusions
	Acknowledgements
	References


