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Abstract

Trisomy 18 (Edward syndrome) was first described by Edwards et al. in 1960. The condition is the second most common autosomal
trisomy syndrome in males. The prevalence in infants is estimated as 1/6000-1/8000. Those affected have a high mortality rate — only
4% may survive their first year.

The study illustrates the first reported case of Edwards syndrome with immature teratoma in submandibular region.

A 33-year-old multigravida had a normal antenatal course until 36 weeks of gestation. Two hours after delivery, the baby was transport-
ed to a neonatal ward, where several malformations were described: a tumour formation the size of a walnut in the right submandibular
region, ear abnormality, micrognathia with high arched palate, overlapping fingers, and feet deformities. A genetic test was performed
which confirmed trisomy 18. After 26 days of assisted ventilation and oxygen therapy, the newborn developed hyaline-membrane
disease, dilatation of the pulmonary artery and the right side of the heart, thrombosis of the right atrium and these conditions were
determined to be the cause of death.

The autopsy and histological examination confirmed the aforementioned malformations finding also a kidney with duplicated collecting
system on the right and ectopic ureter in the left kidney. The submandibular tumour was determined to be immature teratoma.

Conclusion: This is the first presented case in the literature of a newborn with Edwards syndrome combined with immature teratoma.
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INTRODUCTION 1/8000 live births but the overall prevalence is thought to
be higher as most of these pregnancies end up in miscar-

Edwards syndrome (trisomy 18) is a disease characterised  riages in the early stages of the pregnancy. Another reason

by the presence of an additional copy of chromosome 18,  for this is a good perinatal diagnosis leading to termina-

most likely from maternal origin, due to an error in meiotic ~ tion of these pregnancies. The incidence is higher in girls

division. It was first described by Edwards et al. in 1960.  (3:1).1}?

The prevalence of the condition varies between 1/6000 and Clinically the syndrome manifests itself with multiple
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malformations, some of which are life threatening, as well
as a higher risk of developing many tumours.

CASE REPORT

We present a case of Edwards syndrome diagnosed postmor-
tem in 2019 at the Department of Pathology, St George Uni-
versity Hospital, Plovdiv. The presence of Edwards syndrome
was confirmed by a genetic test shortly after birth. The child
survived for 26 days dying of respiratory distress syndrome
as a result of hyaline membrane disease. Autopsy was per-
formed. After a thorough gross examination, representative
sections were taken from different organs. The necropsy was
fixed in 10% formalin. Sections were processed routinely
with paraffin embedding and stained with haematoxylin and
eosin (H and E).

Case history

A 33-year-old multigravida with no history of genetic disor-
ders in previous pregnancies, who had not seen an obstetri-
cian during the pregnancy, was admitted to the Obstetrics
and Gynecology Clinic with a ruptured amniotic sac and
spontaneous labour. The infant was female, weighing 1800 g,

Figure 1. Tumour formation in the submandibular region /Ar-
row/. Gross picture.

and born by natural birth. Two hours after delivery, it was
transferred to the neonatology ward where several malfor-
mations were described: a tumour formation in the subman-
dibular region 5x4 c¢m in diameter (Fig. 1), malformed ear
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lobes, micrognathia, high arched palate, pes equinovalgus on
both feet and the characteristic contractures of the second fin-
ger on both hands. The diagnostic imaging found a kidney
with duplicated collecting system on the right and an ectopic
ureter on the left kidney as well as a rectovaginal fistula.

A genetic test was carried out which proved trisomy 18.
The child spent 26 days in intensive care unit in the Pediatric
Clinic and died of pneumonia, urinary tract infection, kidney
and heart failures.

The autopsy confirmed the described malformations. The
tumour formation in the submandibular area at autopsy was
well demarcated from the mandible, whitish in colour and
homogeneous whitish, slightly cystic cut surface. The tumour
was well encapsulated, moderately vascular and showed
adhesion to the right submandibular gland. Grossly, the mass
measured 5x4 cm with white-tan solid and nodular areas
(Fig. 2). Abnormalities of both kidneys were confirmed - a
double kidney on the right and an ectopic ureter on the left
one (Fig. 3).

No congenital heart anomalies were seen; however, a rel-
ative pulmonary valve stenosis led to hypertrophy and dila-
tion of the right side of the heart and a septal thrombosis of
the right heart ear. After 26 days of assisted ventilation and
oxygen therapy, the newborn developed hyaline-membrane
disease, dilation of the pulmonary artery and the right side
of the heart with thrombosis of the right atrium; these condi-

Figure 2. Grossly, the tumour mass measured 5x4 cm, with
white-tan, solid and nodular areas.
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Figure 3. The right kidney was found with duplicated collecting
system and the left with an ectopic urether.

tions were determined to be the cause of death.

Histological examination showed that as a result of the
prolonged oxygen therapy (with an oxygen tent procedure)
and assisted ventilation, the infant developed pulmonary
hypertension (grade 2, with medial thickening and a small
amount of endothelial intimal thickening of the pulmonary
blood vessels) (Fig. 4), hyaline-membrane disease, which to-
gether with the described heart pathology led to acute right
heart failure which is considered to be the immediate cause
of death. A diffuse and nodular hyperplasia of the adrenal
glands was also seen.

Microscopic examination of the tumour formation deter-
mined it to be an immature teratoma presented histologically
with immature neuroectodermal tissue. Histologically, the
tumour shows chiefly immature neuroepithelial tissue having

Figure 4. Pulmonary hypertension grade 2 with medial thicken-
ing and a small amount of the intimal thickening of the pulmo-
nary blood vessels. Original magnification. HE x10.

elongating neuronal cells centred around the neurofibrillar
material (Fig. 5) and a small area, in the periphery, repre-
sented by bronchial tissue. These features were consistent
with grade 2 immature teratoma of the neck.

DISCUSSION

In 1967, Karunakaran and Pail® reported the first case of
trisomy 18 from India. It was a chromosomal disorder re-
sulting in a syndrome characterized by specific dysmorphic
features and organ malformations.*) It is the second most
common trisomy after Down syndrome (trisomy 21).

The phenotype of Edwards syndrome results from full,
mosaic or partial trisomy 18q. Complete or full trisomy 18

Figure 5. Immature neuroepithelial tissue having elongating neuronal cells centred around the neurofibrillar material. Original mag-

nification. HE x4, HE x10.
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is the most common form. The extra chromosome is pres-
ent because of meiotic nondisjunction in 80% of cases, mo-
saicism in 10%, translocation in 5%, and trisomy 18 plus
sex chromosomal aneuploidy in 5%.1°! Higher prevalence
of methylene tetrahydrofolate reductase gene (MTHFR)
polymorphisms in mothers of trisomy 18 fetuses is report-
ed. The recurrence risk for a family with a child with com-
plete trisomy 18 is usually taken to be 1%.°

No specific risk factors have been described so far, but
the mother’s age is thought to be relevant.””) Most patients
die in the embryonic or fetal stage of their development. The
median age of survival among live births varied between 2.5
and 14.5 days.!8) Survival beyond one year is rare.!>7]

Live-born children present clinically with multiple mal-
formations of various organs and systems.

Maxillofacial anomalies are low set and deformed ear
lobes, microcephaly, micrognathia, cleft lip, and cleft pal-
ate. Craniofacial malformations include microcephaly with
prominent occiput, narrow bifrontal diameter, short palpe-
bral fissures, low set malformed ears, a cleft lip, a cleft pal-
ate, narrow palatal arch, and micrognathia.>!!]

Extremities abnormalities: most common abnormalities
associated with extremities are clenched fists, overlapping
of fingers, hip abduction defect, nail hypoplasia, and rock-
er bottom feet, short dorsiflexed big toes, fixed flexion de-
formity of fingers, simple arch pattern of fingers and toes.
Other abnormalities are short sternum, narrow pelvic ring,
restricted abduction of the femur, single transverse palmar
crease, and simian crease. Skeletal malformations include
webbed neck, widely spaced nipples, small pelvis, congeni-
tal dislocation of hip, and limited hip abduction.[>!"]

Central nervous system: choroid plexus cysts, ventricu-
lomegaly / hydrocephaly; neuronal tube defects; abnormal
intracranial anatomy.*12!

The frequency of congenital heart defects is very high in
patients with trisomy 18: greater than 90%.%! They include
a ventricular septal defect, atrial septal defect, persistent
ductus arteriosus, transposition of the great arteries, Fallot
tetralogy, coarctation of aorta, dextrocardia, aberrant sub-
clavian artery, pulmonary stenosis, and bicuspid aortic or
pulmonic valves.*!3]

Genitourinary system malformations include cryptor-
chidism, double ureter, horseshoe kidney, ectopic kidney,
hydronephrosis and polycystic kidney disease. Unde-
scended testis is commonly associated with this syndro-
me.[>1L1415] I our case, for the first time we describe a kid-
ney related anomaly - right kidney with duplicated collect-
ing system and the kidney with an ectopic ureter.

Other possible malformations are intrauterine fetal
growth retardation, umbilical cord anomalies, hydrops, oli-
go / polyhydramnios, and cystic hygroma.12!

Children born with trisomy 18 also have a higher risk
of developing some tumours. It is most commonly hepato-
blastoma. The most common histological subtype is highly
differentiated or fetal type. Embryonal type or the mixed
fetal-embryonal types are less common. The second most
common tumours are nephroblastomas. These two types of
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tumours account for roughly 5% of the neoplasms in pa-
tients with Edwards syndrome. However, other more com-
mon pediatric tumours have not been described in newborn
with trisomy 18. For example, brain tumours (representing
more than 20% of childhood tumours) and leukemias (25%
of malignancies in children under 15 years of age).!!®!

There are heart tumours which despite being called dif-
ferent names — myxoma, valvar hamartoma, papillary tu-
mour or fibrous vegetations, have the same histological im-
age — papillary architecture with loose mesenchyme which
has no blood vessels.

Other less common tumours include neuroblastoma,
gastrointestinal tract polyps, Hodgkins disease, adeno-
mas in different organs, nodular hyperplasia of the adrenal
gland, proliferating hamartomatous lesions as well as ma-
ture teratomas. (16!

The tumour formation we described in our case was an
immature teratoma, localized in the right submandibular
region next to the submandibular salivary gland.

Teratomas are tumours consisting of heterogenous cells
or organ-like structures arising from all three embryonal
layers. There has been no proof of a connection between
gender and tumour growth. The most common localization
is the sacrococcygeal region, but they can arise anywhere
along the body median line. Those who arise in the head
and neck are quite rare and account for 3% of all localiza-
tions. While less common, they still arise along the median
line of the body - medial in the neck, nasopharynx, thyroid
gland, infratemporal fossa. The more common histological
type is mature teratomas.!'7-1)

Immature teratomas of the head and neck represent a
small percentage of all teratomas with that localization.
Most neck teratomas are reported as mature, and malig-
nant immature teratomas have been said to occur in ap-
proximately 5% of teratomas of the neck. Macroscopically,
they can be solid, cystic or mixed type. In kids and adoles-
cents they act as benign tumours while in adults they have
the tendency to be malignant.?") Histologically, they are
presented with neurogenic elements more often than me-
sodermal component, some tumours may be arising from
the liver, intestinal, esophageal components (endodermal).
Their grading is based on segments of primitive neuroep-
ithelium. Providing they can be fully surgically removed
they have a good prognosis.[1$21]

The case presented here is the first report of a combina-
tion of immature embryonic teratoma in the submandibu-
lar region with a predominantly primitive neuroepithelium
in Edwards syndrome.

Of interest is also the ureteral anomaly represented by
a double kidney and an ectopic ureter of the other kidney.

CONCLUSIONS

Live births with Edwards syndrome are rare due to spon-
taneous termination of early pregnancy and good prenatal
diagnosis with both ultrasound and screening tests. Patho-
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logical diagnosis in these children supports the clinical one,
which allows to detect malformations as well as to support
the subsequent genetic research of paraffin blocks. Besides
the characteristic malformations for trisomy 18 in our case
we discovered an immature teratoma in the submandibu-
lar region. To date, we have not found another described
case of this tumour with such localization in a child with
Edwards syndrome.
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Pe3tome

Tpucomus 18 (cunppom IaBapyca) ObUIa BIepBble ONicaHa OABapAcoM U Ap. B 1960 roxy. 3aboneBaHue ABIAETCA BTOPBIM Hanubo-
7iee pacCIpOCTPAHEHHBIM CHHIPOMOM ayTOCOMHOJ TPUCOMUM Y MY>XUMH. PacipocTpaHEHHOCTD Cpefyt MIafIeH1IeB OLlEHMBAETCA KaK
1/6000-1/8000. ITocTpafaBiye NMEIOT BHICOKMI YPOBEHD CMEPTHOCTH — TONBKO 4% MOTYT BBDKUTD B IIEPBBIN TOf.

VlccnemoBanue MTIOCTPUPYET IEPBLIiT 3apeTMCTPUPOBAHHBIN C/Tydall CMHApPoOMa DiBapfica ¢ He3penoil TepaToMOli B IO4e/TI0CTHOM
obmacty.

33-neTHAA HOBTOpHO6€pCMeHHaH JKEHIIVHA MMé€JIa HOPMa/IbHOE€ aHTE€HATa/IbHOE T€YEHME O 36 Hemenu 6epeM€HHOCTI/I. ‘{epes aBa
Jaca 11ocie pogoB pe6éHOK 6bI1 AOCTABJIEH B OTHENIEHME /11 HOBOPOXIEHHDIX, I'Tl€ 6bII0 OMMCAHO HECKOIBKO IIOPOKOB Pa3BUTUA:
OITyXOJ/I€EBUHOE 06pa303a1—me pasmepoM ¢ FPCHKI/IIZ Opex B npaBoﬁ[ TIOMHVKHE YT CTHOM 06HaCTI/I, aHOMa/INsA yXa, MUKPOTrHaTUA C
BBICOKMM CBOYaTbIM Hé6OM, IIEPEKPBITUEM ITA/IbLIEB N ne(bopMauMeI?[ CTOII. HpOBeI[eH TreHeTUYEeCKUIN TeCT, HOJITBCpI[I/IBH.[I/If;I TpucCo-
muio 18. ‘Iepes 26 mHem I/ICKyCCTBeHHOIU/I BEHTWIALUN JTETKUX U OKCUTE€HOTEpaNINM y HOBOPOXKIEHHOT'O pa3Buach rmaJmHOBO-MEM-
6pa1—11—1aﬂ 60H63Hb, IIaTaus 1ETOYHON apTepun U IIpaBbIX OTHAE/IOB CEpALIA, Tp0M603 IIpaBoOro 1npencepana 1 3Tu COCTOAHUA (33078
OIIp€ENE€HO KaK IpN4nHa CMEPTU.

BckpbITue 1 TUCTONOTMYeCKOe MCC/IeOBaHye OATBEPAIM BBIILIEYIOMAHYThIe IIOPOKYU PasBUTH, OOHAPYXXUB TaKXKe IIOYKY C YABO-
€HHOJ YallleYHO-7IOXaHOYHOM CHCTEMOJ CIpaBa M SKTONMPOBAHHLI MOYETOYHMK B JIEBON IOYKe. [IOgHIDKHEYeI0CTHASA OIYXO0/Ib

Oblma OoImpeneneHa Kak He3pejasg TeparoMa.

3aKntoyeHue: Jto nepBblit CIy4ail B IMTepaType HOBOPOXKIEHHOTO C CUHAPOMOM DfIBapyica B COYETaHUM C He3PeJIOol TepaTOMOIL.

KnwoueBble cnoBa

CUHIpOM SHBap,uca, He3peas TepaToMa, TpUCoOMIUA 18, moHM>XXKHEeYeNMICTHAS 06macThb
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