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Abstract
A Japanese woman in her mid-seventies presented with a case of urothelial carcinoma (UC) of
the renal pelvis showing a peculiar gland-like lumina (GLL) pattern and exhibiting no evident
glandular structure or mucin production. She showed macroscopic hematuria and experienced left lumbar pain for 2 months. After detailed examination, renal pelvic tumor and bilateral cortical adenoma of the adrenal glands were diagnosed, followed by nephrectomy and
adrenalectomy of the left kidney by using the retroperitoneal laparoscopic method. Histopathological examination of the pelvic tumor revealed a grade 2 UC with GLL, which exhibited a
smooth transition from ordinary UC to GLL with respect to its morphology. No mucinophilic
materials were detected in the GLL areas, which showed distinct trabecular, circular, or
meshwork arrangement of tumor cells without a defined glandular structure. Immunohistochemical findings showed that both ordinary UC and peculiar GLL areas were similarly
stained when cytokeratin antibodies such as AE1/AE3, CAM5.2, CK7, CK20, and p63, were
used. No neuroendocrine differentiation was detected in the GLL. Additionally, the average
MIB-1 labeling index of the UC was 5%, but was almost negligible in the GLL areas. Furthermore, the GLL possessed only weak proliferative activity. Thus, prognosis of such a UC
with GLL is probably similar to that of an ordinary UC without the GLL. Because of its rarity
and the presence of a peculiar histopathological pattern of tumor cells, the histogenesis of such a
tumor should be further investigated in further accumulated cases. (to be the same character with the
others, please)
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Introduction

implied that the GLL areas were the morphological variants of the ordinary UC. We found no differences in the
patient’s prognosis between ordinary UC and the UC with
GLL [1].

As a variant of the ordinary urothelial carcinoma (UC),
UC with peculiar gland-like lumina (GLL) has been rarely
reported [1-4]. In some cases, adenocarcinoma was also
detected in patients with ordinary UC [5, 6]. The UC cancer cells at times have been found to secrete mucin in the
intracytoplasmic or the intercellular areas [4, 7-10]. However, no secretory materials have been observed in the
GLL areas [1].

Case Report

We studied a case of UC with a peculiar GLL, exhibiting
a smooth morphological transition from one to the other.
Tumor cells were arranged in a circular or a meshwork
pattern, with no observable glandular spaces. Moreover,
immunohistochemical staining demonstrated similar
staining patterns of both the UC and the GLL areas, which

The patient was a Japanese woman in her mid-seventies
who showed macroscopic hematuria and had undergone
laparoscopic resection of the left kidney and the left adrenal gland. The renal pelvic tumor was found with surface
papillary growth, and the tumor cells had proliferated
within the pelvic cavity showing a clear border (Fig.1).
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Here, we present the immunohistochemical comparisons
of both the UC and the GLL components of the reported
case.
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The excised left kidney and the adrenal gland were fixed
in 10% formalin solution and were then embedded in paraffin. Dewaxed sections were obtained and stained with
hematoxylin and eosin (HE), mucicarmine and alcian blue
stains, and diastase-PAS reaction. Immunohistochemical
staining was performed as described previously [11,12]
by using labeled streptavidin-biotin complex (LSABC) 2
kit/horseradish peroxidase (HRP) (DakoCytomation,
Kyoto, Japan) with diaminobenzidine as the substrate; the
antibodies are listed in Table 1.
A written informed consent was obtained from the patient,
and her identity has been protected.

Pathological Findings
The tumor proliferated within the thick fibrous stalk attached to the renal pelvic wall, with the cancer cells proliferating in the form of a solid sheet, showing ordinary
papillary UC associated with peculiar trabecular or
meshwork pattern in the GLL area (Fig. 2 arrows). The
GLL area made up almost 30–40% of the entire cancer
tissue. In the part of the UC, which was grade 2 in nature,
the cancer cells proliferated in the form of a solid sheet
and/or peculiar meshwork or trabecular pattern corresponding to the GLL (Fig. 3), with no mitotic figures. At a

Table 1. Antibodies used in this study (Be careful on red characters in the Table)
Antibodies
Dilution
Pretreatment
Producers
AE1/AE3
1:400
Pc
Boehringer-Mannheim Biochimica
CAM5.2
1:20
P
Becton-Dickinson
CK7
1:50
P
Dako, Kyoto, Japan
CK20
1:25
ACd
Dako, Kyoto, Japan
P63
1:50
AC
Dako, Kyoto, Japan
MA902
1:25
P
Enzo-Diagnostics
MA903
1:25
P
Enzo-Diagnostics
KL-6
1:2560
NPe
Provided by Eisai Co., Ltd.
CEAa
1:25
P
Dako, Kyoto, Japan
Chromogranin A
1:100
NP
Dako, Kyoto, Japan
Synaptophysin
1:25
MWf
Dako, Kyoto, Japan
NSEb
1:100
NP
Dako, Kyoto, Japan
MIB-1
1:50
AC
Dako, Kyoto, Japan
HER 2
1:200
MW
Dako, Kyoto, Japan
Collagen Type IV
1:50
P
Dako, Kyoto, Japan
a
CEA: Carcinoembryonic antigen, bNSE: Neuron-specific enolase, cP: Pronase
d
AC: Autoclave, eNP: Non-pretreatment, fMW: Microwave
Table 2. Results of the immunohistochemical staining
Antibodies
AE1/AE3
CAM5.2
CK7
CK20
P63
MA902
MA903
KL-6
CEA4
Chromogranin A
Synaptophysin
NSE5
MIB-1
HER 2

UC1
+
+
+
– ~ (+)
+
–
– ~ (+)
– ~ (+)
–
–
–
–
5%
–

GLL2
+
(+)
+
(=)
+
–
– ~ (+)
– ~ (+)
–
–
–
–
–
–

Ep/p3
+
+
+
–
+
–
+
– ~ (+)
–
–
–
–
–
–

UC1: Urothelial carcinoma; GLL2: Gland-like lumina
Ep/p3: Epithelium/pelvis; CEA4: Carcinoembryonic antigen
NSE5: Neuron-specific enolase
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Figure 1. Paraffin section of the tumor following fixation. Note the intrapelvic tumor with a clear
margin (arrows).
Figure 2. General view of the central part of the renal pelvic tumor, revealing the stalk region. Note
the meshwork pattern, suggesting a gland-like lumina (GLL) (arrows). HE stain, magnification 20×
Figure 3. GLL arrangement of the tumor cells, exhibiting a smooth transition from solid sheet. HE
stain, magnification 100×
Figure 4. Higher magnification of the transitional part, showing the change from solid urothelial carcinoma (UC) to the GLL pattern. HE stain, magnification 400×
Figure 5. Diffuse positive immune reaction of CK7 for both UC and GLL areas. Labeled streptavidinbiotin complex (LSABC) method, magnification 100×
Figure 6. Weak positive or negative reaction of tumor cells with CK20 immune stain. LSABC method,
magnification 200×
Figure 7. Diffuse positive results of GLL with p63. LSABC method, magnification 200×
Figure 8. Scattered positive nuclei in the UC (lower part), and negative in the GLL (upper part). MIB1 stain, LSABC method. Magnification 200×
higher magnification, the GLL areas did not show real
lumina, but some contained small blood vessels or edematous connective tissues (Fig. 4). Morphologically, both
UC and GLL areas often transitioned smoothly across
each other (Figs. 3 and 4). Mucicarmine and alcian blue
staining and PAS diastase staining showed no positively
stained materials in the tumor cells. As shown in Table 2,
immunohistochemically, the cancer cells of both UC and
GLL areas were diffusely positive for AE1/AE3 and CK7
(Fig. 5), but not CK20 (Fig. 6). Some of the cancer cells
were stained for p63 (Fig. 7), CAM5.2, MA903, and KL6, albeit weakly. MA902, CEA, and HER 2 staining was
negative. Markers of neuroendocrine differentiation, such
as chromogranin A, synaptophysin, and NSE, were all
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negative, including for the GLL areas. Type IV collagen
failed to demonstrate linear positivity around the basement membranes in the GLL areas, but showed circular
positivity at regions surrounding the blood vessels. Interestingly, proliferative activity of the cancer cells was
much higher in UC than in the GLL areas, as revealed by
the MIB-1 stain (Fig. 8). Specifically, the UC cancer cells
showed approximately 5% positivity with MIB-1 (Fig. 8,
lower part), but those in the GLL areas were mostly negative (Fig. 8, upper part).

Discussion
UC with GLL has been rarely described as a variant of
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ordinary UC [1-4, 6], but the evidence of divergent differentiation of UC has been reported previously (4, 6). In
addition to the adenocarcinoma of the urinary tract, some
cases have shown glandular lumina, which contained
mucinophilic materials [7-9]. In fact, mucin secretion has
been observed in the intracytoplasmic and the intercellular lumina in UC [1, 7]. In the present case, GLL areas
showed trabecular meshwork pattern with smooth transition to solid UC, without producing any mucinous materials. Immunohistochemically, both ordinary UC and the
one with GLL demonstrated similar staining with various
types of cytokeratins and other antibodies as shown in
Table 2. Diffuse positive staining for CK7, an important
marker of adenocarcinoma in differentiating the metastasizing colon cancer from urinary tract cancer [2], was observed, as shown in Fig 5, in keeping with the findings of
previous studies [3, 4], while uneven and weak staining
results were obtained for CK20, including at the negative
parts, as indicated in Fig. 6. Regarding CK20, positive [3,
4] and negative [2] staining for UC with GLL were observed as previously reported. It has also been reported
that HER 2 was positive in both UC and GLL in 1 case
[3], but these findings were not constant in GLL [3]. In
contrast, our case was completely negative for HER2 in
both UC and GLL components.
Interestingly, the proliferative activity of the GLL areas
was much lower than that of ordinary UC, as shown in
Fig. 8. These results indicate that the prognosis of a case
of UC with GLL is similar to that of an ordinary UC, with
no relationship with the presence of GLL areas [1]. We
suggest that additional immunohistochemical data should
be collected by studying cases of UC with GLL in the
future.
We are grateful for the secretarial assistance of Mrs. K.
Matsushita and Ms. K. Takasuka.
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