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“Teratoid” Wilms Tumor

The Extreme End of Heterologous Element
Differentiation,
Not a Separate Entity

LA sk

N0



X i 17]

« BIEMRFK NR
« SEHMBEIE WT
o BARRTEAE 'S BFZMAETE tWT

)




—>FEFE, RAFEE

: TCRMIZE . WEEMEE
: ERMIZEmEE

SRR, FRERIRI RO

£LL

2. DPESE{RFIGartner® .

: IR
: EAMORE. FEMA. SIM

EEMRIE

REDY, EFAEBHZ. BxMESE
SRS Bk ITum AT i S Ve L S BE



Ill

: BiRMZRRETR36E (EEBABH) &

HIH“QH,,J& BAgEA]
S IREMRERAEE

2 B TR

SEITIRE . T 25%-40% B Wilms BB E T 1% B

A NR, XM Wilms &%

% ( nephrogenic rest, NR )

o, o NFEEER
RS SMEE (WHRA Wilms &) . Rk

ZILPH . 2 wilms

XUFEIEHR, 90% MM Wilms JEBTFETE NR.

ImRFFIE: ZRBEHES NRHEXBER, —MRABEZHERTRE.

AfE: AJUARAE, E2/HBFETX
SR . R EER LS

QH,,\J_‘-EE% . I/lé.l%y.z_lg;l:sl

RGN ER /NS, H

5] 8]

JRIRD

X3, Bl

2 Bt

j.

S IRIE RIS T

SIRB R/



Fig. 1.54 Perilobar nephrogenic rest. A A well-demarcated, lens-shaped
within an otherwise sclerosing perilobar nephrogenic rest.
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Table 1.07 Conditions associated with nephroblastoma

Reprinted from Eble JN et al. {756A)

Syndromes associated with the highest risk of
nephroblastoma

WAGR syndrome (Wilms tumour / nephroblastoma,
anindia, genitounnary anomalies, and mental
retardation syndrome)

Beckwith-Wiedemann syndrome
Hemihypertrophy

Denys-Drash syndrome

Familial nephroblastoma

Other conditions associated with
nephroblastoma

Frasier syndrome

Simpson-Golabi Behmel syndrome
Renal or genital malformations
Cutaneous nevi, angiomas
Trisomy 18

Klippel-Trénaunay syndrome
Neurofibromatosis

Bloom syndrome

Perlman syndrome

Sotos syndrome

Cerebral gigantism
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= B2 AEJER ( Nephroblastoma )
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Fig. 1. 5? Nephrablastoma. A Classm tnphasl-:: growm pattem mcludlng I::-Iastemal cells, stmmal cells, and eplthellal differentiation with tubules and pnmltu.riz.l glnmerull B Dlﬂ‘use
blastemal pattern. C Serpentine blastemal pattern. D Primitive epithelial differentiation into tubules, with earlier forms resembling rosettes.
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Fig. 1.58 A Nephroblastoma. Skeletal muscle differentiation. B Anaplastm nephmhlastnma Blastemal and stromal
tumour with enlarged, hyperchromatic nuclei and a multipolar mitotic figure. C Anaplastic nephroblastoma. The
anaplasia is most noticeable in the stromal component. D Focally anaplastic nephroblastoma. The left side of the figure
shows marked nuclear enlargement, hyperchromasia, and a multipolar mitotic figure.
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Introduction

The term “teratoid” Wilms tumor (tWT) was first used by Variend et al to describe
a case of Wilms tumor (WT), in which a wide diversity of epithelial and
mesenchymal differentiation was observed.

In 1988, Fernandes et al reported 3 additional cases with similar features and
suggested that these cases constituted a separate WT entity, in which there is a
clear predominance of heterologous elements (HEs), comprising >50% of the
tumor, and with a strong tendency to occur in patients with bilateral renal tumors.

Since then, another 40 cases have been reported, including unilateral tumors,
extrarenal tumors, and also tWT in adults.

Yet, there are no consistent criteria for designation of tWT. Although the constant
features are the presence of classic WT elements in addition to some combination
of “prominent”/“predominant” HEs, it has not been clearly defifined as to what
combination and proportion of HEs is needed for diagnosis.



Introduction

However, the prevalence and relative frequencies of HEs in WT has not been
quantifified in a large series of cases.

For the purpose of treatment stratifification, neither of the 2 principal
classififications, the Children’s Oncology Group (COG) and the International
Society of Paediatric Oncology (SIOP), take into account the presence, nature, or
extent of HEs or “teratoid” features, despite a suggestion that tWT should be
regarded as a separate entity.

In addition, in the authors’ experience, many reporting pathologists use the term
in their fifinal diagnosis, especially when they recognize different HEs in WT.

Therefore, we systematically studied a large cohort of WT cases to determine the
frequency and types of HEs, test whether cases with extensive HEs (tWT) were
associated with certain age, sex, histologic types, stages, the presence of
nephrogenic rests (NRs), and prognosis, and reviewed these features in the
published cases of tWT.



MATERIALS AND METHODS

the United Kingdom and Ireland (841 cases), and also a few patients from centers in
New Zealand (6 cases) and Australia (2 cases)

Our study included patients who fulfi lled the following criteria:
(a) diagnosed preoperatively or postoperatively as having intrarenal WT;

(b) treated with preoperative and postoperative therapy according to the SIOP WT 2001
protocol;

(c) had total and/or partial nephrectomy;
(d) whose tumors were reviewed by the UK Renal Tumor Pathology Panel.

In addition, for eventfree survival (EFS) and overall survival (OS) analysis, only
patients who had a follow-up of at least 24 months were included.

There were 691 patients with WT registered in the study who fulfi lled the inclusion
criteria (allWT).

A search of the literature since 1984 was carried out using PubMed/NCBI with “teratoid”
and “Wilms tumor” as key words.

In total, 34 cases from 26 papers fulfi lling the inclusion criteria were identifi ed.



MATERIALS AND METHODS

 The following elements were regarded as heterologous:

skeletal muscle, smooth muscle, adipose tissue, cartilage, osteoid/bone, glial tissue,

and squamous, ciliated, and glandular epithelium (including mucinous) .

* Inthe absence of universal criteria, for the purpose of this study, we defi ned as

tWT those tumors that contained =3 HEs.



TABLE 1. Characteristics of Patients With tWT in Our Series and in the Literature

n (%)

n (%)

indicates diffuse hyperplastic perilo

AllWTs Non-tWT tWT SubsetWT Literature
Characteristics (N =691) ‘ (N =663) ‘ P ‘ (N =28) ‘ P (N =522) (N=34)
Sex
Male 310 (44.9) 298 (44.9) ﬁﬁu%ﬁyﬁ?— 12 (42.9) 234 (44) 22 (64.7)
Female 381 (55.1) 365 (55.1) 16 (57.1) 208 (56) 12 (35.3)
| Age at diagnusi:‘.l
Median 42 39 0.000 1 21l mo 0.0001 39 2y
Range 2-199 2-199 4-71 mo 2-199 dmo-11y
Side
Unilateral 634 (91.8) 615 (92.8) 19 (67.9) 487 (93.3) [24 (70.6)]
56 (8.1) 48 (7.2) 0.001 8(28.6)  [0.0006 3 (6.5) 9126.3)
Horseshoe kidney 1{0.2) 0 1 {3.6) 1 (0.2) 1 {2.9)
Tumor type
Nonanaplastic* 33 (97.1)
Completely necrotic 38 (5.5) 38 (5.7) NA
Blastemal 43 (6.2) 43 (6.5) NA —_
Epithelial 44 (6.4) 44 (6.6) MNA —
89 (12.9) 73 (11.0) < 0.00001 < 0.00001 73 (14) —_
Mixed 166 (24.0) 159 (24.0) widl (30.5) —_
Regressive 243 (35.2) 242 (36.5) 23/28 (82.1%) | (46.3) —
Focal anaplasia 16 (2.3) 0 18]k 45 MNA —_
MiTuse anaplasia 52 (7.5) 48 (7.2) 0.152 (9.2) 1 {(2.9)
Tumor stage ?
I 214 (31.0) 207 (31.2) 7 (25.0) 160 (30.7)
11 130 (18.8) 125 (18.9) 5(17.9) 108 (20.6) i}
111 149 (21.6) 144 (21.7) 5(17.9) 116 (22.2) 4 (13.3)
v 142 (20.5) 139 (21.0) 3(10.7) 104 (20.0) 2(6.7)
@ 56 (8.1) 48 (7.2) m [Ti28.0) | [0.0006] 34 (7.3) 9 (30)
nknown — 4 {—)
NR | [ Ve arawiEzn |
NR (not specified) S(14.7)
PLNR only 176 (25.5) 173 (26.1) A0 T 136 (26.1) —
only | 60 (8.8) 52 (8.4) 3 (28.6) 48 (9.2) —
%'R 29 (4.2) 27 (4.1) [T 2(7-1) 21 (4.0 —
DHPLNB — N —_— 1 (2.9}
Not present 476 (61.6) 411 (62) ILNR [B]ABIWTEE % I | 317 (60.7) 7% (82.4)
Outcome ﬁ’a L =3
Alive, NED 526 (81.8) 00 (80.4) 26 (92.9) 392 (81.2) 14 (70)
Suffered relapse, alive 50 (7.8) 49 (7.9) 1{3.6) 40 (8.3) 1 (5)
Suffered relapse, died 53 (8.3) 52 (8.4) 1(3.6) 40 (5.3) —_
Died 13 (2) 13 (2.1) —_ 11 (2.3) 5 (25)
Unknown+inadequate¥ 41 41 — 39 14

r nephroblastomatosis



RESULTS

A 100 B
‘P‘h twT
£ i =
= 0751 Non-tWT ‘5
8 S
2 o
a 0.50 1 o
o m
= =
S 0.25 - Z
a p=0.32 A
0.00 A
0 2 4 6 & 10 12
Event—free survival (years)
C 1.00 A D
'I't‘.h twT
= Yeswsg g Subset TR
5 0.75 1 Non-tWT =
3 S
o 2
a 0.50 - a
2 _g
c |
3 9% 1 p=0s52 a
0.00 4

0 2 4 6 8 10 12
Event-free survival (years)

3

0.75 -

0.50 -

0.25 ;

0.00 -

0.75 1

0.50 -

0.25 +

0.00 -

p=0.69

0 2 4 6 8 10 12
Overall survival (years)

tWT

e
L —— e ———
g

* Subset -tWT

b= o=

- Non-tWT

p=0.91

0 2 4 6 8 10 12
Owerall survival (years)



RESULTS AND DISCUSSION

“Teratoid” features or HEs are not used in either of these classifications and have no impact on

treatment stratification.

Several case reports or small series emphasize that tWT is resistant to chemotherapy, and they
suggest that the recognition of “teratoid features” should lead to different treatment with

avoidance of chemotherapy. In addition, tWTs are claimed to be rare or unusual.

The clinicopathologic features of tWT, which showed significant associations with younger age,

stage V (bilateral disease), ILNRs, and stromal type.

In addition, patients with bilateral disease are treated longer preoperatively than patients with
unilateral WT, and it has been shown that chemotherapy can induce further differentiation and

maturation, which may also contribute to this histologic appearance.

In our cohort, all cases received preoperative chemotherapy (PCT), and therefore we cannot make a
direct assessment to test whether PCT increases the proportion of cases with “teratoid” feature or

with any degree of HE differentiation.



DISCUSSION

Nevertheless, in a previous study, we showed significant differences in the distribution of WT

histologic types between cases treated with immediate surgery and those treated with PCT.

Most pertinently, the proportion of stromal WTs in PCT cases was 14% versus 5% in the immediate

surgery group, a statistically significant difference (P =0.001).

In a National Wilms Tumor Study Group study on bilateral tumors treated with PCT, “teratoid”

features were reported in 7/266 (3%) of cases, but no further comment about them was made.

In the present study, tWT and stromal WT showed a similar, high prevalence of ILNR
(approximately a third of each group, as compared with approximately one eighth in allWT). Our

findings suggest that this was not coincidental.

Histologically, stromal-type WT was very strongly associated with tWT (57.1% in comparison with
11% of non-tWT). Furthermore, 82.1% tWTs contained =50% stroma.

Stromal WT (regardless of “teratoid” features/HEs) was strongly associated with younger age at

diagnosis, stage V (bilateral disease), and ILNR.



RESULTS AND DISCUSSION

TABLE 2. Presence of HEs in 143 WTs in the Present Series and in tWTs in the Reviewed Literature

n (%)
HE/Group >3HEs(N=28) 2HEs(N=31) 1HE (N=84) Total (N=143) Literature (N=34)*
Skeletal muscle 27 (96.4) 25 (81.6) 68 (81.0) 120 (83.9) 26 (76.4)
Smooth muscle 4 (14.3) 1(3.2) 1(1.2) 6(4.2) 10 (29.4)
Adipose tissue 20 (71.4) 16 (51.6) 1(1.2) 37 (25.9) 25 (73.5)
Cartilage 16 (57.1) 9 (29.0) 9 (10.7) 34 (23.8) 14 (41.2)
Bone/osteoid 12 (42.9) 4 (13.9) 0 16 (11.2) 10 (29.4)
Squamous epithelium 14 (50.0) 5(16.1) 5 (6.0) 24 (16.8) 25 (73.5)
Glandular (including mucinous) epithelium 5(17.9) 1 (3.2) 0 6 (4.2) 16 (47.1)
Ciliated (including “respiratory™) epithelium 1(3.6) 0 0 1 (0.7) 7(20.6)
Skin adnexa 1(3.6) 0 0 1 (0.7) 5(14.7)
Glial tissue 2(7.1) 0 0 2(1.4) 6 (17.6)
*Only “tWT.”
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FIGURE 1. Different HEs seen in WTs.
A, Skeletal muscle.

B, Mature adipose tissue.

C, Islands of mature cartilage.

D, Squamous epithelium.

E, Bone and cartilage.

F, Extensive mucinous epithelial
differentiation.

G, Neural differentiation.

H, S100-positive areas with neural

differentiation




CONCLUSION
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