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of Two Histologic Types

Abstract
In this pa~r the morphologic characteristics of renal adenoma are studied in 4
groups of kidneys from 500 unselected autopsies performed for legal reasons,
5.000 autopsies from the files ofa general hospital, 16 kidneys with adenom3
and without carcinoma, and 200 kidneys with carcinoma. All the tUlnors were
classified by pattern. cytology and sclerosis of lhe renal nontl.lmoral stroma
The relationship between tumar size, turnor histological type and sclerosis was
evaluated by statistical analysis. The differences m frequency were signHicam
bctweenlhe parameters size and histological type (p < 0.003), namely for soli
tary adenomas (p < 0.001). The differences in histological type ohserved in
multiple adenomas were 1,o1 significant (p> 0.05). The differences were signif.
icant between the extent of sclerosis and histological type (p < 0.002) and
tu mar size (p < 0.009). This study identifies two distinct groups of adenomas
according to size, histological type and extenl of sclerosis, and suggests Ihat
small adenomas of the mixed tubulopapillary type and with basophilic cells
have little or no malignant potential. Conversely. adenomas with a solid or
papillary pattern and clear cells are potentially malignant.

Introduction

The pathogenesis and biological bchavior of renal ade·
noma is controversial. Its relationship with rcnal can.:ino
ma is uncertain and the distinction between adenoma and
carcinoma by morphologic criteria [1-8J is an important
challenge in renal turnor diagnosis and prognosis. Tumor
size is the most common feature used to distinguish these
two entities [I], but it is Jlot a satisfactory criterion: some
tumors of <3 cm in diameter exhibit malignant behavior
with metastascs (1, 3. 5. 9). Because of the uncertainty in
distinguishing adenoma from carcinoma some authors
deny the existence of benign renal adenoma and consider
this a small cancer {2, 4].

In this paper the morphological characteristics of renal
adenoma and its pathogenic relationships wilh olher rel1al
lesions such as sclerosis [101 and renal carcinoma are
studied.

Material and Methods

Epithelialtumon found in 68 kidneys bclongmg 10 66 cases were
selected by the criteria proposed by Bell (1): 3 cm or less in size. TIlt
luUlUrs were collccted from four distinct groups ofkidncys.

Group I consisted of 997 kidneys obtained frorn 500 unsel~ed

necrOpSies performed for ICilI rellsons III the OportO Institute of
Forensic Medicine. The kidneys were sectioned serially It! approxi
mately 0.2 cm, lengtbwise.

Supported by a pan' room t~ IMC. raearcll projocl
M-IC-I (3).
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Group 2 consisted of kidneys studied retrospectively in 5.000
unselected necropsies from the files of tbe Hospital of S. Joao,
Pono.

Group 3 consisted of 16 kidneys witb small «3 cm in diameter)
solid epithelial tUlTlors (adenomas) without carcinoma. obtained by
nephrectomy from patients with pyelonephritis.

Group 4 consisted of 200 kidneys obtained by nephrectomy for
renal carcinoma from patients of the Depanment of Urology of the
Hospital ofS. Joao,

l'afho/ogicaf Swdy
The tumors were classified by histological and cytologjcaltype,

and arbitrarily by greatest tumor diameter «05 and ;;<0.5 eto). In
the eases with multiple adenomas we considered only the larger far
size classification. Associated renal stromal sclerosis was classified
according to the extent as diffuse, localized (peritumaral). mixed or
absent. and graded as moderate or se\·cre.

Table 1. Distribution of solilary and multiple adenomas

Fig. 1. Renal adenoma developing from the cystic cclllining. HE.
x 125.

Group I Group 2 Group 3 Group 4 Total

Swrisllca/ Ana/ysiJ
The statistical analysis (x2) of the relationship between tumor

size. tumor number per kidney, histological type, and sclerosis was
performed using the SPSS statistical package [12]. The number of
adenomas per kidney was use<lto define solitary or multiple aden~

mas. Tumor size was defined as < or .. 0.5 cm in diameter. For the
histological study we considered two types: a tubulopapillary pattern
of small cells with basophilic or oncocytic cytoplasm, and a solid or
tubular pattcrn with clear cells. For thc sclerosis study we considered
absent sclerosis, diffuse sclerosis, peritumoral sclerosis and diffuse
sclerosis associated with peritumoral sclerosis. Solitary

Multiple
1

13
22
1

12
4

42 (63.6%)
24 (36.4%)

Results

Table 2. Distribution of adenoma size

Table 3. Distribution of renal stromal sclerosis associated with
adenomas

Grollp I Group 2 Group 3 Group 4 Total

Diffuse mild 4 9 , 18(27.2%)
Diffuse severe 2 3 5 (7.5%)
Peritumaral 6 6 2 14(21.2%)
Mixed 4 3 7 (10.6%)

Total 10 21 13 44 (67.3%)

Group I Group 2 Group 3 Group 4 Total

41 (62,1%)
25 (37.9%)

1
9

20
9

IJ
1

<0.5 cm
~0.5 cm

Autopsy Findings
Group 1. We studied 29 solitary and multiple adeno

mas (table I) observed in 22 kidneys rrom 20 cases (4%).
The distribution orthe cadavers according to sex and age
was 392 males and 108 females with ages ranging rrom 20
to 96 years old. Adenomas appeared between the 2nd and
8th decades with the highest incidence in th.e 6th decade.
The malc:remale ratio was 19: I. Most or the tumors were
<0.5 cm in diameter (table 2) and all of them displayed a
papillary or tubulopapillary pattern with small cells con
taining basophiliccytoplasn1. Twoorthem had larger cells
with eosinophilic cytoplasm or the oncocytic type and
small regular nuclei. In this group we observed an inci
dence or 39% or renal cysts. In 8 of the kidneys with ade
noma there were renal cysts associated (40%). Only in I
case was the relationship between the adenoma, papillary
pattern, and the cyst evident (fig. I). Renal stromal sclero
sis was associated with tumors in 10 cases (50%; table 3).

Group 2, We studied adenomas in 29 kidneys from 29
cases (0.58%). The distribution by age or the patients with
adenoma was between I and 84 years old and the male:fe
male ratio was 8.3:1. The tumors, solitary or multiple (ta-
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Fig. 2. Distribution of patients with renal

adenoma.

Tabl.... Histologic type of adenomasble I) were predominantly <0.5 cm in diameter (table 2).
Mosl oflhem displayed a papillary or tubulopapillary pat
tern, with small cells containing basophilic or eosinophilic
cytoplasm. In I case the pattern of the tumor was solid
with clear cells and, in 2 cases, the tumor pattern was
tubulopapilJary with clear cells. There was renal sclerosis
in 21 cases (72.4%; table 3).

Number

Papillary with basophilic cells 48
Papillary with oncocytic cells 3
Papillary with clear cells 4
Solid wilh clear cells 5

80.0
5.0
6.7
8.3

Nephrectomy Findings
Group 3. We studied 16 kidneys with adenoma and

without carcinoma. The highest incidence of tumars was
in the 6th decade with a male:female ratio of 1.3: 1. The
tumors. solitary and multiple (table I), were homoge
neous in distribution by size (table 2). Most displayed a
papillary or tubulopapiUary pattern with small cells con
taining basophilic cytoplasm. In 4 cases the tumors were
solid with clear cells, and in 1 case, the tumor was papilla
ry with clear cells. Renal sclerosis was associated in 13
cases (table 3).

Group 4. We found only I adenoma (0.5%) in a 56
year-old man and it was solitary, measuring <0.5 cm in
diameter. The tumor displayed a papillary pattern, with
small cells containing basophilic cytoplasm and there was
no associated renal sclerosis.

Combined Findings
The combined autopsy and nephrectomy findings

showed 68 kidneys in 66 cases with solitary or multiple
adenoma (table I). Adenomas were most frequently seen

in the 6th decade (fig. 2), with a male:female ratio of4.9: I
and with sizes of <0.5 cm in 62.1 % and ~O.5 cm in
37.9% (table 2). The predominant histologic typc(table 4)
was the papillary pattern with small basophilic cells
(fig. 3) but, in 9 cases, the pattern was solid with clear cells
(fig. 4) or papillary with clear cells (fig. 5). The tumors,
when mUltiple, present the same histologic type. Renal
sclerosis of a dillerent type was associated with adenoma
in 44 cases (67.3%, table 3).

StatisticalAnalysis
The differences in frequency between the parameters

size, number, pattern, and sclerosis, when analyzed, gave
the following results.

Size, HislOlogical Type and Number. Ninety-seven per
cent of adenomas of<0.5 cm in diameter exbibit a lubu
lopapillary pattern with basophilic or oncocytic cells,
whereas 89% of larger adenomas exhibit a soHd or tubulo-
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Fig. 3. Renal adenoma with a tubulopapillary pallern and baso
philic cells. HE. x 62.5.

Fig.4. Renal adenoma with a solid pattern and clear cclls. HE.
x 125.

papillary pattern with clear cells (fig. 6). These differences
are highly significant (p < 0.003), namely when evaluating
solitary adenomas (p< 0.001). Conversely, no statistically
significant dillerences in histological pattern were ob
served for multiple adenomas (p > 0.05).

Sclerosis, Histological Type, Size ond Number. There
was a statistically significant dillerence (p< 0.01) between
the grade of sclerosis and histological type of the tumors,
namely between diffuse sclerosis and papillary with baso
philic cells and peritumoral sclerosis and papillary or sol
id tumors with cJearcells (fig, 7). There was also a statisti-

Fig, 5, Renal adenoma with a papillary pallem and clear cells,
HE. x 125.
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Fig. 6. Relationship between adenoma histologic type and size
(p < 0.003).

C.111y significant dillerence (p < 0.(09) between sclerosis
grade and turnor size (fig. 8), namely p < 0,004 if we do
not distinguish between moderate or severe sclerosis
(fig. 9). There was no statistically significant correlation
(p > 0.05) between the sclerosis grade and the number of
adenomas (fig, 10).

Considering only diffuse sclerosis without discrimina
tion of the cases with or without peritumoral sclerosis,
then the relationship between diffuse sclerosis and the
tubulopapillary pattern with basophilic cells is not signifi
cant (p >0.05).
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fig. 7. Relationship between renal sclerosis grade and adenoma
histologic I)'pe (p < 0.01).

Ag.9. Relationship between renal sclerosis grade and adenoma
size (p < 0.004).
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Fig. 8. Relationship between renal sclerosis grade and adenoma
size (p <0.009).

Fig. 10. Relationship between renal sclerosis grade and solitary or
multiple adenomas (P >0.05).

Discussion

In the present study the incidence of adenomas at
autopsy is similar to that found by other authors [2, 5, 13,
14]. However, there was an important difTerence between
the incidence of adenomas in forensic necropsies (4%)
and hospital necropsies (0.56%). These differences proba
bly result from lhe methodology used in the study of these
2 groups. In forensic necropsies the kidneys were sec·
tioned serially at approximately 0.2 cm thickness, but the
kidneys of hospital necropsies were variably sectioned
with no intention ofdetecting small lesions.

The higher rate of adenomas in older patients. ob
served in our series, may explain the differences in the
incidence of these tumo(S in the series of Reese and Win
stanley [15Jand Xipcll [16), 14.6 and 22.4%, respectively,
btX:ause 77 and 88,4% of the patients were more than 50
years old. In our forensic cases only 54.8% of the patients
were over 50 years of age.

Cystic transformation with hyperplasia of the tubular
lining cells has been considered in the pathogenesis of
adenoma associated with hemodialysis or congenital cysts
[18-22J. In the present study the incidence of renal cysts
in the 500 unselected necropsies was 39% [11], very close
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to the 40% incidence observed in tbe kidneys with adeno
ma oftbe same series, and only in I case was it possible 10

establish. the relationship between adenoma oftbe papilla
ry type and the cyst. The pathogenic relationship between
sclerosis and adenoma suggested by some authors (10, 13,
15] must, in our opinion, be reevaluated. Tl)e association
between localized (peritumoral) sclerosis with larger ade.
nomas exhibiling a solid or tubulopapillary pattern with
clear cells was statislically significant. The relationship
between diffuse sclerosis and the smaller adenomas with a
lubulopapillary paltern and basophilic cells was statisti
cally significant only when we discriminated the cases
with or without peritumoral sclerosis. There is also a large
number ofcases with adenoma and without renal sclerosis
(fig. 9). Thus the pathogenic relationship between diffuse
sclerosis and small-sized adenomas with a papillary or
tubulopapillary pattern and basophilic cells is not, in our
opinion, clearly defined.

Our results suggest two diITerent histologic types of
adenomas. Small adenomas are the most common type,
frequently multiple, clC.bibitins a papillary or tubulopapil·
lary pattern with basophilic or oncocytic cells, and usually
associated with diffuse renal sclerosis. The other types of
adenoma included the less frequent large adenoma, usual-

Iy solitary. exhibiting a solid or lubulopapillary pattern
with clear cells and also usually associated with localized
(peritunloral) sclerosis that is apparently secondary 10

tumor development,
The low incidence of papillary carcinoma in our study

of renal carcinoma 117J and the fact that in group 4of the
present study we observed only one adenoma suggest that
papillary adenoma with basophilic cells is probably not a
cancer precursor. Even if we consider that the number of
adenomas in group 4 is very low because there was not an
intent ional search for these tumors, the incidence of ade.
nomas in kidneys with carcinoma in other studies [231 is
not higher than the general incidence. On the other hand,
the larger adenomas with a solid or papillary pattern and
clear ceUs, frequenlly solitary, may be a morphologic pre
cursor of renal carcinoma or already a small carcinoma, as
pointed oul elsewhere (23]. In our study of renal carcino
ma [17] we observed a smalltumor of<3 cm with a solid
pattern and clear cells that mctastasized in the vertebral
column.

In conclusion, our results support the hypothesis that
adenoma must be characterized, for prognostic evalua
tion, not only by size but, principally, by the pattern and
cellular type.
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