October 2019/ Vol 6/ Issue 10 Print ISSN: 2349-5499, Online ISSN: 2349-3267

Original Research Article

Solid tumors in neonates: demographic pattern and management in a
tertiary care centre

Tripathy P.K.!, Jena P.K.2, Pattnaik K.3, Nayak M.%, Mohanty H.K.’

'Dr Prasanta Kumar Tripathy, ?Dr Pradeep Kumar Jena, 3Dr Kaumudee Pattnaik, “Dr Mita Nayak, Dr Hiranya Kishor
Mohanty; "“>*authors are affiliated with Department of Pediatric Surgery, SVP PG Institute of Pediatrics, SCB Medical
College, Cuttack, Odisha. **authors are affiliated with Department of Pathology, SCB Medical College, Cuttack, Odisha,
India

Corresponding Author: Dr Prasanta Kumar Tripathy, Consultant Pediatric Surgeon, SVP PG Institute of Pediatrics,
SCB Medical College, Cuttack, Odisha, India. E-mail: drpktripathy555@gmail.com

Abstract

Background: Neonatal solid tumors are different in their clinical and biological behavior from older children. Rarity of
these tumors, histological diversity and paucity of information leads to difficulty in diagnosis and management. The
objective of the study is to analyse the demographic pattern, clinico-pathological features and management of neonatal
solid tumors along with comparing the outcome with similar available studies. Methods: The retrospective study was
carried out in a tertiary care pediatric institute between April 2014 and March 2019. The medical records of neonates
admitted and operated for solid tumors were analysed. The incidence, clinical presentation, pathological findings,
management and outcome were studied. Results: Out of 85 children operated for solid tumors, 24 cases were presented
and operated in neonatal period. Sacrococcygeal teratoma (17 cases) was the most common neoplasm followed by
retroperitoneal teratoma (3 cases). The male to female ratio in sacrococcygeal teratoma was almost equal in the present
study. Two neonates with congenital mesoblastic nephroma and a 5-day girl with biphasic pulmonary blastoma were
remarkable findings in this study. There was no mortality or tumor recurrence during postoperative period and follow up.
Conclusions: Neonatal tumors are rare neoplasms and are different in their clinical and biological behavior from older
children. The rarity, histological diversity and paucity of information leads to difficulty in diagnosis and management.
Benign tumors may have aggressive appearance, but prognosis is good after complete surgical excision. Multidisciplinary
methodological management approach is essential for optimal survival of these tiny neonates.
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Introduction

Neonatal tumors are rare, heterogeneous group of The risk during anaesthesia and postoperative period

neoplasms and relate to developmental events. The
presentation and characteristics of these tumors are
different from older children and even differ from
similar neoplasms occurring latter in childhood [1,2].
Pathological diagnosis of these tumors is a challenge
because of rarity, histological diversity, immaturity of
newborn tissue and lack of familiarity with neonatal
neoplasms. Majority are solid tumors and may be
benign or malignant [3]. In a small neonate even a
benign tumor can lead to significant morbidity and
mortality, because of relative size and location of tumor

[4].
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higher in neonates due to immature physiological status.
Benign tumors can be fatal, if not completely excised.
Some of these tumors may appear aggressive, leading to
unnecessary aggressive therapy, which may be life
threatening [5]. Majority of neonatal solid tumors are
benign, but malignant neoplasms account for significant
mortality. Two percent of childhood malignancies are
reported during neonatal period [3,4]. The care of these
tumors require highly skilled multidisciplinary
approach, with experience in pediatric oncology [6].
Prognosis largely depends on the age at definitive
treatment and  tumour  behaviour. Minimal
environmental influence during perinatal period
provides opportunity to study the biological, clinical
and pathological behaviour of these tumors [2].
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The aim of the study is to find out the demographic
pattern, clinic-pathological behaviour and management
of neonatal solid tumors in our tertiary care hospital as
well as to compare the outcome with similar available
studies in literature.

Material and Methods

Setting: This study was carried out in the department of
Pediatric Surgery, SVP Postgraduate Institute of
Pediatrics, and department of Pathology, SCB Medical
College Cuttack, Odisha, India. The medical records of
patients admitted and operated for solid tumors were
analysed.

Duration and type of study: The study was a
retrospective study of medical case records conducted
over a period of 5 years from April 2014 to March
2019.

Sampling methods: Within the above period, 85
children were operated for solid tumors, out of which
24 were in the neonatal age group and were included in
the study.

Inclusion criteria

e Patients admitted and operated before one month of
age,

e Patients attending the hospital before one month of
age but operated subsequently after investigations and
fulfilling preanesthetic criteria.

Results
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Exclusion criteria

o Patients admitted but were not operated because of
refusal to give consent for surgery or those left
against medical advice,

e Conditions like hemangiomas, lymphangiomas and
vascular malformation.

Data collection procedure: Data in terms of age at
presentation, sex, weight, site and type of tumor,
operative procedure, postoperative complications, final
diagnosis after histopathological study, survival during
hospitalization and follow up were collected from case
record for study and analysis.

Surgical procedure: As per our protocol, all patients
were first resuscitated followed by hematological,
biochemical and radiological investigations.

They were operated and the excised specimens were
sent for histopathological study for final diagnosis.
After discharge, patients were followed for minimum
period of 6 months to 5 years.

Data analysis: Results were presented as percentages
and as mean and median with confidence interval.

Ethical consideration: The study was conducted in
accordance with ethical standards and with the revised
Helsinki Declaration 2000.

About 24 cases of neonatal solid tumors were operated at our institute over a period of 5 years. During this period, a total
of 85 children in the age group of 0 to 14 years having solid tumors were operated. So, neonatal solid tumors constituted
28% of all solid tumors in pediatric age group. Sacrococcygeal teratoma (SCT) was the most common tumor detected in
17 cases followed by retroperitoneal teratoma (RPT) in 3 cases and congenital mesoblastic nephroma (CMN) in 2 cases.

Wilm’s tumor (WT) and pulmonary blastoma were also detected in one case each. There were 13 male babies and 11
female babies. The weight at presentation ranged from 2.1 to 4 kg with a mean weight of 3.03kg (Table-1).

Table-1: Demographic pattern and outcome of neonatal solid tumors

Diagnosis No of Sex Median age in | Median weight Outcome Median follow up
cases (M:F) days (CI) in kg (CI) in months (CI)
SCT 17 8:9 5(4.45-12.4) 2.7 (2.59-3.09) NED-17 25(21.4-34.8)
RPT 3 2:1 28 (17.7-59.5) 3.6 (2.93-4.07) NED-3 39 (22.8-52.4)
CMN 2 2:0 17.5 (3-38) 33 NED-2 38
WT 1 1:0 28 3.5 NED 12
PB 1 0:1 5 3.8 Discharged -

CI — Confidence interval, NED — No evidence of disease

SCT was found in 8 male newborns and 9 female newborns with a mean age of 8.4 days (range 1 to 28 days). In spite of
an obvious lump, only 3 cases presented to us on first day of life (Figure-1).
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The mean body weight was 2.84 kg with arrange of 2.1 kg to 3.7 kg. One case of SCT had bilateral congenital
talipusequinovarus as an associated anomaly. Classification system described by Altman et al (American Academy of
Pediatrics Surgical Section Survey) was followed in our institute; (i) Type 1- Predominantly external with minimal
presacral component, (ii) Type 2- Present externally but with significant extrapelvic extension, (iii) Type 3- Apparant
externally but predominantly a pelvic mass extending into the abdomen, (iv) Type 4- Presacral with no external
presentation [7].

Fifteen patients were classified as Altman type I and 2 patients as type II. They were operated in prone jack-knife
position and chevron incision. Complete surgical resection of was performed in all cases of SCT along with excision of
coccyx and laparotomy was not needed. Subsequent histopathological evaluation (Figure-1 A-C) confirmed the diagnosis
of sacrococcygeal teratomas due to evidence of, (i) ectodermal derivatives- cystic cavity lined by epidermis and skin
appendanges; (ii) mesodermal derivative- mature cartilage and (iii) endodermal derivatives- mucin secreting glands.
Serum alpha-fetoprotein (AFP) which was raised in these patients according to age at measurement, gradually decreased
after surgery.

Wound infection detected in 5 cases (21%) postoperatively, was adequately managed. A normal AFP level was reported
after 6-8 months after surgery and the mean follow up period was 28.1 months (range 6 to 60 months). None of our
patients developed tumor recurrence and the overall cosmetic results were up to satisfaction (Figure-1 E). All the cases
were advised for long term follow up.

Figure-1: Sacrococcygeal teratoma: [A] Cystic cavity lined by epidermis and skin appendanges; [B] Mature cartilage;
[C] Mucin secreting glands (right upper corner); [D] A large sacrococcygeal tumor; [E] Scar mark at follow up after
excision through Chevron incision.

Mass abdomen was the sole presenting feature in 3 cases of RPT. CT scan revealed the provisional diagnosis in these
cases. Two patients were operated within one month of age and one patient was operated beyond neonatal period. But
considering the large abdominal lump, which must have been present before, the third patient was included under
neonatal tumors. Postoperatively the pathological diagnosis came out to be mature cystic teratoma. There were no
complications or mortality in these 3 babies and on follow up all of them were having normal AFP levels. Renal tumor
was found in 3 male newborns.

All of them presented as asymptomatic abdominal mass (Figure-2 a). There was no history of hematuria or hypertension
and contrast enhanced CT scan suggested renal tumors (Figure-2 b,c). After initial stabilization, radical
nephroureterectomy was performed in these patients. Histopathology revealed CMN in two cases (Figure-2 d). Densely
cellular proliferations of thick interlacing bundles of spindle cells with elongated nuclei and mitotic activities were seen.
Entrapment and infiltration of renal tubules and glomeruli in the interstitium were common in contrast to Wilm’s tumor
and metanephric stromal tumors. Both the cases of CMN were of cellular variety.

Wilm’s tumor was detected in one case(Figure-2 e), which was having a triphasic appearance, constituted by (i)
embryonic tubular structures of epithelial components, (ii) closely packed small round to oval cells with high nuclear-to-
cytoplasmic ratio and course chromatin pattern of blastemal patterns and (iii) myxoidspindloidmesenchymal cells of
stromal components. Wilm’s tumor patient had received adjuvant chemotherapy. All the renal tumor cases were under
follow up, asymptomatic at present without any recurrence.
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Figure-2: Renal tumors:[a] New-born with visible abdominal mass ; [b] Congenital mesoblastic nephroma - CT scan
abdomen, axial and [c] Coronal image showing left sided heterogeneously enhancing large tumor crossing the midline;[d]
Histopathology: Densely cellular proliferations of thick interlacing bundles of spindle cells with elongated nuclei with
mitotic activities. H&E: 400X Inset: entrapped the renal tubules in the interstitium within the tumor mass (arrow). H&E:
100X- features suggestive of congenital mesoblastic nephroma; [e] Wilm’s Tumor histopathology: embryonic tubular
structures of epithelial elements (thin arrows), small round to oval cells of blastematous elements (thick arrow) and loose
mesenchymal stromal tissue (chevrons).

A 5-day female newborn presented with respiratory distress since day 1 of life. Chest radiography showed homogenous
tissue opacity within the right lower lung field. Uitrasonography suggested hypoechoic lesion with no internal vascularity
in right hemithorax. Further investigation with CT scan thorax (Figure-3 a) revealed a well marginated oval soft tissue
attenuation (HU=35-40) lesion seen in right lung, lower lobe region. The size of the mass was 45X50 MM and it
extended medially to peribronchiolar location. With a provisional diagnosis of bronchogenic cyst/mass, the newborn
underwent right sided thoracotomy through 5" intercostal space (Figure-3 b). A solid lesion involving whole of right
lower lobe was found and the mass was excised by lobectomy (Figure-3 c, d).

Figure-3: Pulmonary blastoma [a] CT scan-well marginated oval soft tissue lesion in right lung; [b] Intraoperative
picture, right side thoracotomy; [c¢] Excised pulmonary mass; [d] Cut surface of pulmonary tumor. Postoperative period
was uneventful, and neonate was discharged on breast feeds. The histopathological study of pulmonary mass (Figure-4
A) showed a biphasic growth pattern of epithelial as well as mesenchymal components, which had a primitive
appearance. Epithelial lining cells were low columnar with clear cytoplasm. No differentiation elements were evident in
the mesenchymal components. Immunohistochemistry stain (EMA & Vimentin) was applied to both the components to
confirm their biphasic origin (Figure-4 B, C). So, the histology revealed a rare diagnosis of pulmonary blastoma, which
was confirmed by immunohistochemistry. The patient had completed one year follow up till the end of study and there
was no evidence of recurrence or metastasis.

Pediatric Review: International Journal of Pediatric Research Available online at: www.medresearch.in 537|P age



October 2019/ Vol 6/ Issue 10

Print ISSN: 2349-5499, Online ISSN: 2349-3267

Original Research Article

Figure-4: Pulmonary Blastoma: [A] Immature epithelial cell lining with surrounding cellular mesenchymal cells. H&E
100X; Inset: 40X [B] EMA immunostain: Epithelial cell surfaces show positivity [C] Vimentin: Mesenchymal cells show
cytoplasmic positivity.

Discussion

This study detected 24 neonatal solid tumors over a
period of 5 years. So, these tumors are rare, but they are
unique in this age group. Sacrococcygeal teratoma was
the commonest tumor detected in the present study.
SCT is also reported as most common congenital tumor
in neonates [7-9]. The annual incidence is higher in our
centre as compared to similar published studies [8-10].
Out of a total number of 20 children (0 to 14 years) with
SCT operated in our hospital during the study period,
17 were operated during neonatal period. Two third of
cases of SCT are described in neonatal period [11],
similar to our finding. A female predominance (3 to
4:1) is reported in this congenital anomaly in literature
[8,9,12]. However, the present study revealed almost
equal male to female ratio. The exact cause is not
known to us at this point of time. It was suspected that
less number of female newborns are presenting to us
from periphery despite of an obvious external anomaly.
Also, 41% of cases attended the hospital after one week
of life, in spite of a visible congenital disorder.

Associated anomalies are described in 5-26% cases of
SCT [8-10]. It was observed that talipusequinovarus as
an association in one of our case (6%). Sinha et al. also
reported equinus deformity of foot in one of their cases
[8]. Type I tumor is most commonly reported in 80%
cases among neonates with SCT [8, 9]. Type I in 88%
and type II in 12% of cases was observed, but type III
and IV were not documented. All the neonates in our
series were operated by sacrococcygeal approach with
coccygectomy and laparotomy was not needed.
Although, Aly et al. required laparotomy in one of their
cases, Sinha et al. did not require laparotomy in any of
their cases. So, our findings corroborated with the
published studies [8,9]. Malignant risk increases with
age and risk of malignancy in neonatal SCT is rare [10-
12]. Recurrence of SCT after complete excision along
with coccyx is unusual among neonates. Serum AFP is
a reliable marker for recurrence. In the present study,
any recurrence in our operated cases of SCT during our
follow up period was not observed. Long term follow
up is necessary in SCT even during adulthood.

Although, congenital teratomas occur most commonly
in sacrococcygeal region; mediastinum, head and neck
and retroperitoneum are also affected [13]. RPT account
for 3.5 to 4% of germ cell tumors in pediatric age group
[14,15]. Malignancy is very uncommon in RPT [16,17].

Complete excision was done in all 3 cases of our RPT
and no evidence of malignancy was noted on
histopathological study. Complete excision is curative
for these teratomas and prevent recurrence [15].
Congenital mesoblastic nephroma is a rare stromal
neoplasm, usually presenting as asymptomatic
abdominal mass [18]. It typically affects young infants
and is reported as commonest kidney tumor in children
below 3 months of age [4,19]. Two histological types of
CMN are recognized, (i) classical type (24%)
representing purely benign, (ii) cellular type (66%)
having aggressive pathological behaviour [18, 20]. A
mixed variant containing features of both the types is
also encountered in 10% cases [19]. Although classical
variety is more common in infants below 3 months of
age, both of our cases were of cellular variety.
Differentiation between WT and CMN, particularly the
cellular variety is difficult even during histopathological
study [4]. Chances of misdiagnosis should be
remembered due to resemblance with more common
renal tumors and lack of familiarity with this rare
neonatal tumor. So, authors believe that this is an under-
reported pediatric renal neoplasm [18]. In spite of the
benign nature, CMN can metastasize and there are
chances of recurrence in 5-10% cases [20]. Although
nephrectomy is adequate treatment for CMN, infants
should be followed due to potential risk of malignancy,
especially the cellular variant. Chemotherapy is not
recommended in stage I and IT CMN, but its beneficial
role has been described in stage III and IV cellular type,
particularly in infants above 3 months age [19]. In spite
of having cellular histology, chemotherapy was not
given to our cases of CMNs as both the children were
below one month of age and of stage II. There is no
evidence of recurrence or malignancy at one year and 5
year follow up in our individual cases. The neonate with
WT had triphasic histological pattern and received
chemotherapy as per schedule. Long term follow up is
advised in all cases of renal tumors and continuing.

One case of pulmonary blastoma was detected in the
present study, which is a rare primary pulmonary
malignancy. Lung masses in children are mostly
metastatic or inflammatory in nature. Primary,
metastatic and inflammatory pulmonary lesions occur in
aratio of 1:5:60 [21,22]. Traditionally, the blastomatous
pulmonary tumors, which mimic embryonic structures
of developing lung were mentioned under an umbrella
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name ‘pumonary blastoma’ [23]. Subsequently they
were divided into 3 distinct pathologies as
recommended by WHO classification system of
pulmonary tumors [24,25], (i) classical biphasic
pulmonary blastoma (CBPB), (ii) well differentiated
fetal adenocarcinomas (WDFA) and (iii)
Pleuropulmonaryblastoma (PPB), occurring almost
exclusively in children. CBPB usually occur in adults
and commonly mentioned as adult-onset pulmonary
blastoma. They exhibit biphasic histological pattern
containing  both  epithelial and mesenchymal
components [23,26]. They are different from childhood
onset PPB, which have monophasic pattern showing
features of mesenchymal malignant component only
[22,26].

Although, our patient was a 5-day female neonate, the
histology and immunohistochemistry reports were
consistent with adult-onset CBPB. On extensive survey
of English literature, in the present study, this type of
pulmonary blastoma being reported in such a perinatal
age group was not observed. CBPB is a very aggressive
malignancy, commonly seen in adult males with history
of smoking and having a peak incidence on 4™ decade
of life [26,27]. However, the tumor was completely
excised and newborn had uneventful postoperative
recovery period. Patient was discharged in good general
condition and on Dbreast feeds. A panel of
histopathology as well as immunohistochemical studies
revealed a rare diagnosis of biphasic, highly malignant
pulmonary blastoma and this is a remarkable finding in
the present study.

Limitations of the study: A study having large number
of samples size was not possible, because of rarity of
neonatal solid tumors. Due to paucity of objective
information, individual experiences can only provide
insight for further studies and promote cancer research.

Conclusion

Neonatal solid tumors are rare neoplasms that are
different in presentation and characteristics from older
children. The rarity, hisological diversity and lack of
familiarity leads to difficulty in diagnosis and further
management of these tumors. Benign tumors may be
life threatening because of relative large size in a small
newborn in presence of immature physiological status.
Extragonadal germ cell tumors were most common
neonatal solid tumors detected in this study and
sacrococcygeal region was the most preferred site. The
male to female ratio of sacrococcygeal teratomas was
almost equal in contrast to gross female preponderance
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reported in most of the published studies. In spite of
aggressive appearance and clinical behaviour, the
outcome is usually favourable due to unique biological
features. Two cases of cellular variety of congenital
mesoblastic nephroma and one case of biphasic
pulmonary blastoma detected in neonatal period are
extremely rare anomalies and remarkable feature in this
study. A methodological multidisciplinary approach is
essential for survival of these newborns. Further studies
on developmental events in oncogenesis, genetic and
environmental factors related to pathogenesis of
neonatal tumors are required for novel cancer therapy.

What the study adds to the existing
knowledge?

Neuroblastomas contributed a significant percentage of
cases in studies on neonatal solid tumors, but
neuroblastoma in neonates during the study period was
not observed; Although sacrococcygeal tumors were
detected as the most common tumor, In the present
study, a female preponderance as reported in most
published studies was not observed. The classical
variety of CMN usually present earlier, before 3 months
of age and cellular variety present latter, usually after 3
months of age. However, in the present study both the
neonates with CMN were of cellular type;
Pulmonaryblastoma usually occur in adults with male
preponderance and common among smokers. To the
best of author’s knowledge, pulmonary blastoma being
detected in a 5-day female new born in the present
study, is first such report of this kind in literature; Two-
thirds of patients with CBPB die within 2 years
regardless of management approach due to high
incidence of metastasis and recurrence during first year
of life. But our patient of CBPB is totally asymptomatic
without any evidence of metastasis or recurrence in her
second year of life. So, there is a difference in the
clinical and biological behaviour of this primary lung
cancer from adult-onset cases.
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