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Primary intrarenal/perirenal neuroblastoma (NB) is NB that primarily arises in intrarenal and/or perirenal
regions. Regarding its location, this tumor can mimic Wilms’tumor, a more common pediatric renal tumor, at presentation.
Owing to difference in clinical management and prognosis, it is crucial to distinguish primary intrarenal/perirenal NB from
Wilms’ tumor at the time of diagnosis. Recognition of its characteristic features, which are distinctive from its adrenal
counterpart, is helpful to guide to the correct diagnosis and proper treatment. However, due to its rarity with less than
100 cases described in English literatures, the characteristics of primary intrarenal/perirenal NB have not been widely
studied. The authors, therefore, report this case of primary intrarenal/perirenal NB, which occurred in right kidney of
a 5-year-old Thai girl in order to illustrate the characteristic features of this tumor. To the authors’knowledge, this case is

the first case of primary intrarenal/perirenal NB that has been reported in Thailand.
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Neuroblastoma (NB) is the most primitive
tumor in the family of neuroblastic neoplasms,
which arise from the primitive precursor cells of the
sympathetic nervous system-?. It is the most common
solid tumor of the childhood with median patient’s age
of approximately two years®¥. In Thailand, it is the
fourth most common childhood cancer with age-
adjusted incidence rate of 4.9 per million®. Commonly
NB originates from the medulla of adrenal gland or
along the area where the sympathetic nervous system
is found. However, a small proportion can primarily
originate in intrarenal and/or perirenal areas and, thus,
clinically mimic Wilms’ tumor, a more common
pediatric renal tumor, at presentation. To the authors’
knowledge, less than 100 cases of primary intrarenal/
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perirenal NB in children had been reported in English
literatures®!7.

Owing to difference in clinical management
and prognosis, it is crucial to distinguish primary
intrarenal/perirenal NB from Wilms’ tumor at the
time of diagnosis. Recognition of features that are
characteristic to primary intrarenal/perirenal NB or
helpful to distinguish primary intrarenal/perirenal NB
from Wilms’ tumor is important to avoid misdiagnosis.
However, due to its rarity, the characteristics of
primary intrarenal/perirenal NB have not been widely
studied. In addition, to the authors’ best knowledge,
none of such cases have been reported in Thailand.
The authors, therefore, report this case of primary
intrarenal/perirenal NB, which occurred in right
kidney of a 5-year-old Thai girl in order to illustrate
the characteristic features of this tumor.

Case Report

A 5-year-old girl presented with progressive
abdominal distension for three months. Physical
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examination revealed a right-sided abdominal mass
without other remarkable findings. Laboratory
investigations revealed increased serum neuron-
specific enolase (NSE) (108.5 ng/mL; reference range
0-15.2 ng/mL), and normal serum alpha-fetoprotein
(2.09 IU/mL; reference range 0-5.8 [U/mL). Contrast-
enhanced computed tomography (CECT) of the whole
abdomen showed a large, heterogeneously-enhanced,
hypodensity retroperitoneal mass that likely originated
from intrarenal and/or perirenal regions of the right
kidney. The mass measured 7.8x10x13 cm. Extension
of the mass across the midline as well as encasement
of inferior vena cava (IVC) and aorta was noted
(Fig. 1). The right adrenal gland was unremarkable.
No evidence of metastatic disease was detected by
computed tomography (CT) of the chest, Tc-99m
whole body bone scan, bone marrow aspiration and
bone marrow biopsy. The diagnosis of Wilms’ tumor
was suspected preoperatively. The patient underwent
right nephrectomy. A lobulated mass, approximately
10x14 cm in size, was identified intraoperatively in
the right-sided retroperitoneum. The tumor involved
middle part and lower pole of the right kidney and
extended downward toward the level of aortic
bifurcation. Extension of the tumor across the midline
to the left side of the aorta was also noted. Enlarged
right renal hilar, aortic bifurcation, and left para-aortic
lymph nodes were observed. Renal vessels, abdominal
aorta, and IVC were not involved by the tumor. Neither
liver nor peritoneal metastasis was identified. Right
adrenal gland was readily identified and was
unremarkable.

Gross examination of the right nephrectomy
specimen revealed a large encapsulated and
multilobulated mass that replaced the middle part
and lower pole of the kidney and involved the renal
hilum and perirenal soft tissue. The mass measured
14x11x9.5 cm. Its cut surfaces mostly showed sofft,
hemorrhagic dark brown and light tan tissues with
focal areas of necrosis and cystic change (Fig. 2).

Microscopically, the tumor was composed
of undifferentiated neuroblastic cells with a salt and
pepper chromatin pattern. Neuropil formation was
focally noted in the background (Fig. 3A). All of the
findings mentioned above were compatible with
poorly differentiated NB. The mitosis-karyorrhexis
index (MKI) was intermediate (150/5,000 cells).
Regarding the patient’s age, MKI and the histological
subtype of NB, this tumor was classified in “unfavorable
histology” group according to the International
Neuroblastoma Pathology Prognostic Classification
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Fig.1  Contrast-enhanced computed tomography
(CECT) of the whole abdomen showed a large,
heterogeneously-enhanced, hypodensity
retroperitoneal mass that likely originated from
intrarenal and/or perirenal regions of the right
kidney. Midline crossing and encasement of the
inferior vena cava and abdominal aorta were

observed.

Fig. 2

The right nephrectomy specimen showed a large
encapsulated and multilobulated mass that replaced
the middle part and lower pole of the kidney.
Involvement of the renal hilum and surrounding
perirenal soft tissue was observed. Cut surfaces of
the tumor revealed soft, hemorrhagic, dark brown
and light tan tissues with focal areas of tumor
necrosis and cystic change. No calcification was
identified.

(INPC)U819_ Microcalcification was not identified. At
the interface between the tumor and the uninvolved
renal parenchyma, the tumor was well demarcated
and surrounded by fibrous capsule (Fig. 3B). Invasion
into the renal hilar soft tissue was observed (Fig. 3C).
Biopsied right renal hilar, aortic bifurcation, and
left para-aortic lymph nodes were positive for the
metastatic tumors (Fig. 3D).
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Fig. 3

Histological findings of primary intrarenal/perirenal neuroblastoma (NB). A) Sections of the tumor showed

undifferentiated neuroblastic cells in the background of neuropil, compatible with poorly differentiated NB
(hematoxylin and eosin, x200). B) The interface of the tumor with uninvolved renal parenchyma showed well
circumscription of the tumor with fibrous encapsulation (hematoxylin and eosin, x40). C) Tumor infiltration into
the renal hilar fat was noted (hematoxylin and eosin, x40). D) The biopsied left para-aortic lymph node showed
metastatic poorly differentiated NB (hematoxylin and eosin, x100).

After the surgery, diagnostic workup for
staging was planned. However, due to a constrained
schedule, Iodine-131 metaiodobenzylguanidine
(I-131 MIBG) scintigraphy could not be performed
before starting chemotherapy. Therefore, the patient
was diagnosed to have at least a stage III disease
and four courses of postoperative induction
chemotherapy (cisplatin, etoposide, doxorubicin, and
cyclophosphamide) were administered upfront. After
completion of the induction chemotherapy, 1-131
MIBG scintigraphy and CT scan of the abdomen
revealed no evidence of the residual tumor at the
surgical bed and elsewhere and serum NSE level was
8.97 ng/mL. Local radiotherapy to the tumor bed
(total dose of 2,160 cGy) as well as maintenance
chemotherapy (cyclophosphamide and doxorubicin
alternating with cisplatin and etoposide) was sub-
sequentially provided. The fourteenth month of
maintenance chemotherapy was just completed by the
time of the present report and the patient was clinically
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well at 22 months after the surgery. The most recent
serum NSE level was 10.75 ng/mL. The results of
the latest CT scan of the abdomen and I-131 MIBG
scintigraphy were unremarkable. The treatment
plan is to continue maintenance chemotherapy for
20 months, then follow by a regular follow-up with
periodic testing for serum NSE level and CT scan of
the abdomen.

Discussion

Primary renal NB is a rare clinical entity. It
is originally believed to arise from either the entrapped
developmental remnant of adrenal medullary tissue in
the kidneys or the intrarenal sympathetic ganglion42%,
Thus, by strict definition, the tumor should be confined
to the kidney or clearly demonstrated evidence
supporting intrarenal tumor®). However, the majority
of previously reported primary renal NB cases initially
presented with a large mass with extensive involvement
of perirenal soft tissue (mean and median size of
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8.9 and 8.65 cm, respectively, according to 14 reported
cases with available information of tumor size and
tumor extension)-#10-1317 which was difficult to
precisely determine whether the tumor truly had an
epicenter in the kidney. Moreover, Fan R has recently
demonstrated high frequency of renal hilar involvement
in this type of NB, which might suggest perirenal
origin®. The authors, therefore, hypothesize that the
so-called “primary renal NB” might actually represent
NB that arises either from intrarenal or perirenal area.
In the current case, the tumor was large (14 cm in
maximum diameter) and showed involvement of both
renal parenchyma and perirenal soft tissue which was
difficult to determine its precise origin, but definitely
not originating from the ipsilateral adrenal gland. This
finding was also observed in the previously reported
cases. Therefore, the authors prefer to describe the
tumor in this particular case as well as others that had
the same feature as the primary intrarenal/perirenal NB
in order to convey its ambiguity of origin.

Clinically primary intrarenal/perirenal NB
has some characteristic features, which are distinctive
from its more common adrenal counterpart. Firstly,
primary intrarenal/perirenal NB tends to have a
slightly older age at presentation comparing with
NB arising in adrenal gland (32 months® versus
approximately 24 months®®). Also it appears that,
among cases of primary intrarenal/perirenal NB, girls
tend to present at an older age than boys (mean age
30 months versus 20.4 months; median age 36 months
versus 15.5 months)7&1%121419_Secondly, hypertension
is more common in primary intrarenal/perirenal
NB comparing to NB that occurs in other sites
(62.5% 7810121417 yersus 10 to 27%@>*). The majority
of cases that presented with hypertension usually
had elevated serum and/or urine catecholamine
metabolites”:810.12-1417: this might suggest that
hypertension in primary intrarenal/perirenal NB is
mainly a result of the vasoconstrictive catecholamines
that are secreted by the tumor and checking serum
and/or urine catecholamine metabolites might be
helpful in guiding to the diagnosis. However, there are
a subset of cases in which hypertension was detected
without an increase in serum or urine catecholamine
metabolites”!%1? In such cases, hypertension might
be explained by compression of renal artery by the
tumor, which resulted in stimulation of renin-
aldosterone system. Finally, a high-stage (stage III or
IV) disease at presentation is common. In the study of
Gupta and colleagues, 70% of cases initially presented
with a stage III disease, and 24% with a stage IV
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disease®. In the present case, the patient presented
with a high-stage disease (at least stage III) at the age
of five years, which was much older than most cases
of primary intrarenal/perirenal NB that had been
previously reported. Partly, this might be explained
by the patient’s gender. Although hypertension is a
common presentation in primary intrarenal/perirenal
NB, it was not detected in this case. The authors
speculate that the uninvolved renal artery might
explain the normal blood pressure. Whether there was
a production of catecholamine by the tumor or not in
this case, the authors cannot address this issue since
the testing for serum or urine catecholamine was not
performed at the time of diagnosis.

Regarding radiological features, presence of
intratumoral calcification and lacking circumscription
or pseudocapsule are characteristics, which usually
distinguish NB from other differential diagnoses of
a retroperitoneal mass®*?*¥, However, a subset of
primary intrarenal/perirenal NBs, of which included
the current case, did not demonstrate these characteristic
features">>. Therefore, in such cases, it might be
difficult to be recognized as NB based on the
radiological findings and might be misdiagnosed as
Wilms’ tumor as it happened in this case and 86% of
cases in the study of Gupta and colleagues®. As the
authors retrospectively studied this case in details in
order to find any possible clues that might be helpful
to avoid this preoperative diagnostic pitfall, it appears
that careful observation for other radiological
features, which are often seen in NB but not in Wilms’
tumor such as enlargement of retrocrural or other
retroperitoneal lymph nodes, extension of the tumor
across the midline and encasement of retroperitoneal
vessels®®, can be beneficial in guiding to the diagnosis
of NB.

Of all NB histologic subtypes, poorly
differentiated subtype is the most common subtype
found in primary intrarenal/perirenal NBs7#1013, In
addition, anaplasia was identified in 28% of cases
according to the study of Gupta and colleagues®.
Regarding a commonness of poorly differentiated
NB histologic subtype and an older age of patient at
presentation (=18 months), primary intrarenal/perirenal
NB usually falls into the “unfavorable histology” group
of the INPC classification, which typically suggests
unfavorable clinical outcome'®!'?. In the current case,
all of the features mentioned above except for the
presence of anaplasia were identified.

Because primary intrarenal/perirenal NB is
usually classified in the “unfavorable histology” group,
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and the patient usually presents with a high-stage
disease, the authors speculate that this tumor may
portray a poor clinical outcome. However, the current
case as well as the majority of cases in the recent study
of Fan R seemed to have much better outcome
comparing with most of the previously reported cases.
This might partly be explained by improvement of the
treatment modalities for NB in the recent years.
Whether primary intrarenal/perirenal NB truly has a
favorable prognosis despite being classified in the
“unfavorable histology” group and having a high-stage
disease at presentation, the authors cannot further
address this issue on the basis of this case report.

In conclusion, primary intrarenal/perirenal
NB is a rare type of NB that arises in a kidney and/or
a region of perirenal soft tissue. Clinically, this
particular type of NB is distinctive from its more
common adrenal counterpart. Owing to its location,
primary intrarenal/perirenal NB can mimic Wilms’
tumor, a more common pediatric renal tumor, at
presentation. Awareness of its characteristic clinical
features and radiological findings and careful clinical-
radiological correlation are important to guide to a
correct preoperative diagnosis. In case that the
preoperative diagnosis is uncertain, upfront open
biopsy or tumor removal for histopathological
diagnosis might be needed for definitive diagnosis and
treatment planning.

What is already known on this topic?

Intrarenal/perirenal NB is uncommon and can
mimic Wilms’ tumor, a more common pediatric renal
tumor, at presentation. This type of NB seems to have
some characteristic features that are distinctive from
their adrenal counterpart.

What this study adds?

The current case was the first case of
intrarenal/perirenal NB reported in Thailand. The
tumor’s histopathology is very crucial to establish the
definite diagnosis and plan of treatment.

Potential conflicts of interest
None.

References

1. Weiss LM, Lau SK. Adrenal gland. In: Weidner
N, Cote RJ, Suster S, Weiss LM, editors. Modern
surgical pathology. 2™ ed. Vol. 2. Philadelphia:
Saunders Elsevier; 2009: 1700-4.

2. Conran RM, Chung E, Dehner LP, Shimada H.

986

10.

11.

12.

13.

The pineal, pituitary, parathyroid, thyroid, and
adrenal glands. In: Stocker JT, Dehner LP,
Husain AN, editors. Stocker & Dehner’s pediatric
pathology. 3™ ed. Philadelphia: Lippincott
Williams & Wilkins; 2011: 957-68.

Rosen EM, Cassady JR, Frantz CN, Kretschmar
C, Levey R, Sallan SE. Neuroblastoma: the Joint
Center for Radiation Therapy/Dana-Farber Cancer
Institute/Children’s Hospital experience. J Clin
Oncol 1984; 2: 719-32.

Wilson LM, Draper GJ. Neuroblastoma, its
natural history and prognosis: a study of 487 cases.
Br Med ] 1974; 3: 301-7.

Wiangnon S, Veerakul G, Nuchprayoon I, Seksarn
P, Hongeng S, Krutvecho T, et al. Childhood
cancer incidence and survival 2003-2005,
Thailand: study from the Thai Pediatric Oncology
Group. Asian Pac J Cancer Prev 2011; 12: 2215-20.
Bayrak O, Seckiner I, Erturhan S, Aydin A, Yagci
F. Adult intrarenal neuroblastoma presenting as
renal cell carcinoma. Can Urol Assoc J 2012; 6:
E144-6.

Fan R. Primary renal neuroblastoma--a clinical
pathologic study of 8 cases. Am J Surg Pathol
2012; 36: 94-100.

Garnier S, Maillet O, Haouy S, Saguintaah M,
Serre I, Galifer RB, et al. Prenatal intrarenal
neuroblastoma mimicking a mesoblastic
nephroma: a case report. J Pediatr Surg 2012; 47:
e2l-3.

Gupta A, Perlman EJ. Intrarenal neuroblastoma
(IN): evaluation of 60 cases. Lab Invest 2003; 83:
3P.

Kessler OJ, Siegel JF, Brock WA. Intrarenal
neuroblastoma masquerading as Wilms’ tumor.
Urology 1998; 51: 313-6.

Rosenfield NS, Leonidas JC, Barwick KW.
Aggressive neuroblastoma simulating Wilms
tumor. Radiology 1988; 166: 165-7.

Sellaturay SV, Arya M, Banisadr S, Murthi GV,
Sebire NJ, Duffy PG. Primary intrarenal
neuroblastoma: a rare, aggressive tumour of
childhood mimicking Wilms’ tumour. J Pediatr
Urol 2006; 2: 522-4.

Serrano R, Rodriguez-Peralto JL, De Orbe GG,
Melero C, de Agustin P. Intrarenal neuroblastoma
diagnosed by fine-needle aspiration: a report of
two cases. Diagn Cytopathol 2002; 27: 294-7.

. Shende A, Wind ES, Lanzkowsky P. Intrarenal

neuroblastoma mimicking Wilms’ tumor. N Y
State ] Med 1979; 79: 93.

J Med Assoc Thai Vol. 97 No. 9 2014



15. Tiu A, Latif E, Yau L, Reynolds R, Millar EK, D.C.: American Registry of Pathology; 2004: 28-9.
Aslan P. Primary renal neuroblastoma in adults. 21. Joshi VV, Shimada H. Primary renal neuroblastoma.

Urology 2013; 82: 11-3. Am J Surg Pathol 2012; 36: 1904-5.

16. Verma L, Sandramouli S, Garg SP, Vashisht S. 22. Madre C, Orbach D, Baudouin V, Brisse H,
Intrarenal neuroblastoma presenting as orbital Bessa F, Schleiermacher G, et al. Hypertension
and multiple skeletal metastases. Indian Pediatr in childhood cancer: a frequent complication of
1993; 30: 673-6. certain tumor sites. J Pediatr Hematol Oncol

17. Shamsian BS, Kajizadi M, Rezaei N, Ghojehvand 2006; 28: 659-64.

N, Azma R, Rouzrokh M, et al. Primary intrarenal ~ 23. Massad M, Slim MS, Mansour A, Dabbous I,
neuroblastoma with hypertension and disseminated Firzli S, Issa P. Neuroblastoma: report on a 2 1-year
intravascular coagulation. Case Rep Oncol Med experience. J Pediatr Surg 1986; 21: 388-91.

2013;2013: 684939. 24. Wu YH, Song B, Xu J, Chen WX, Zhao XF,

18. Shimada H, Ambros IM, Dehner LP, Hata J, Joshi Jia R, et al. Retroperitoneal neoplasms within
VV, Roald B. Terminology and morphologic the perirenal space in infants and children:
criteria of neuroblastic tumors: recommendations differentiation of renal and non-renal origin in
by the International Neuroblastoma Pathology enhanced CT images. Eur J Radiol 2010; 75:
Committee. Cancer 1999; 86: 349-63. 279-86.

19. Shimada H, Ambros IM, Dehner LP, Hata J, Joshi  25. Panuel M, Bourliere-Najean B, Gentet JC,
VV,Roald B, etal. The International Neuroblastoma Scheiner C, Delarue A, Faure F, et al. Aggressive
Pathology Classification (the Shimada system). neuroblastoma with initial pulmonary metastases
Cancer 1999; 86: 364-72. and kidney involvement simulating Wilms’ tumor.

20. Murphy WM, Grignon DJ, Perlman EJ. Kidney Eur J Radiol 1992; 14: 201-3.
tumors in children. In: Silverberg SG, editor. AFIP  26. Kushner BH. Neuroblastoma: a disease requiring
atlas of tumor pathology: tumors of the kidney, a multitude of imaging studies. J Nucl Med
bladder, and related urinary structures. Washington 2004; 45: 1172-88.

< s a 4 a a & & A < a N S Ao
sisupadszaminlsymalaninavioaie lnsasiiadeseylnluinngiaery 5 U saianyazma
an v %4 & I3 . U aa
aaunamgavucsilaludn Wilms’ tumor): s1901uglrginlsanernadsny
a da d A o ‘v o & v A aa a =) 3
dagm aFindanad, aanws Usivgfildand, wina @rmoiguad, S 5893502W1iY, nua denuis,

=) a
navaly asswina

< < N 4 a a2 & & A ¥ o aa o o =
uziuwaddszamiblsymalaxmiavinauie lauaziiegesev lnmusalidnyaznanainiadienas
< & R N v A a a & g A ~ o « & o ~ &
uzisalaludn (Wilms® tumor) liilosniniialuysnanie lauaziiieesoy lamieury iesninuz5aniaesviail
duvamimssnyuaswennsallsaiuanaedy msidedeugnlanisaeseenniniuieinudAyedngs nmsdnnug
4 o oo aa A4 o & < ~ S a A & & A < 1 <
ingInvanyuznenainiaAgvezisuvadlszamiblsvmalnaniiaysiiauie lauaziiletosevln Faaaonuzsa
P - Ly s g . amer Ay ey
waddszamiblsumalaamia luiwyludennanlaansasieuuzunanimsidedelsangnaes uazlugmsnaun
o oy o ) & = < < N < a o , & ) o '
mssppgihenmmnzanla ag1alsimu ilesnnuzisuvadlszamiblsuaalaaninnaludumisiny luves (lognd
4
100 519 DIAMSNUNIUITIANTIUNNMISUNNEMBIGINGY) BAyaIENNARINVOIN 59T Tali 9963 [l s unsAne e
AT9YI9n AnEATIeUInIeNUM YNz T Isadsramillsuaalasnininaluusoauise lnuaziiegesen lavaly
< A ~ 4 Ao s A o aa 1 ~ o o < Pz aa o
wnnaylngers 5 Unei lneiinguszasdiedndnyacnanaingi g Nafguaziulszloyilumsiidede
& a & =4 v o X J g vy < < ~ ~ a 2 &
uziSawinil uennininacAenudInyNgeneiitugtheuzisusadlscaminlsvaalaninaluysioouie

¥ 4
uazilatgasovlanieusnvedtsanalng

J Med Assoc Thai Vol. 97 No. 9 2014 987



