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Objective: To assess the significance of muscularis mucosae involvement in metastasis of urinary bladder
transitional cell carcinoma.

Material and Method: This was a retrospective cohort study of superficial urothelial carcinoma (transitional
cell carcinoma). Histopathology and patient records of 192 patients were collected from 1990 to 2004. There
were 115 males and 77 females, their age ranged from 43 to 83 years old with an average of 60 + 5 years. One
hundred cases did not invade muscularis mucosae layer (group A) and 92 cases invaded the muscularis
mucosae layer (group B). The histopathology of biopsy or cystectomy specimens for recurrence, progression
of the disease and the number of vessels above and below the muscularis mucosae layer of bladder cancer
specimens were compared by light microscopic examination with Hematoxylin and Eosin (H&E) and
followed by immunoperoxidase desmin stain.

Results: The amount per high power field of the blood and lymphatic vessels below muscularis mucosae layer,
9 (6-12), was significantly higher than that above muscularis mucosae layer, 7 (5-10) (p < 0.05). The cancer
high grade (grade 3) in group B had also significantly higher percentage than that in group A, 30.4:5.0 (p <
0.05). Moreover, the recurrent rate (recurrent > 2) in group B had also a significantly higher percentage than
that in group A, 21.4:4.0 (p < 0.05).

Conclusion: The present study has confirmed previous findings that not all muscularis mucosae layers (about
50%) were found in the biopsy specimens. The findings of superficial urothelial cancer (no invasion to
muscularis propria) invading the muscularis mucosae are a warning sign for invasive tumor that needs more
aggressive treatment.
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In general, the management of urothelial sive group is found at B or T,. In other words, the

cancer (transitional cell carcinoma) depends on the
staging of the disease. According to Jewett-Strong-
Marshall and UICC Classification®, the superficial
group is the tumor found at A or T, whereas the inva-
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superficial group involves the epithelium to muscularis
propria (detrusor muscle) while the invasive group
takes on the muscularis propria downwards and may
be locally invasive only in the urinary bladder or has
already been spread to other distant organs or lym-
phatic system.

It is important to classify the tumor as super-
ficial or invasive because its control and management
are more aggressive in the invasive stage than in the
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superficial stage. In the superficial stage, the tumor
is removed by transurethral resection (TUR-BT) and
successive instillation of intravesical chemotherapy or
immunotherapy@. However, in an invasive stage, the
bladder may be sacrificed and regional radiotherapy
or systemic chemotherapy may have to be given for
adequate control of the disease®%.

From light microscopic histopathological
examination, it is known that the distribution of blood
and lymphatic vessels in the so- called muscularis mu-
cosae is not homogenous. A thin layer of muscle known
as muscularis mucosae lying in the lamina propria sepa-
rates a significant number of vessels from the more
superficial area. The invasiveness of the tumor may be
indicated by the extent of invasion of the vessels.

The objective of the present communication
was to determine the difference of the recurrent rate
and grading of the urinary bladder transitional cell
carcinoma as well as the difference in the density of
the blood and lymphatic vessels above and below the
muscularis mucosae.

Material and Method

Tissue specimens from biopsy or cystectomy
of cancer patients with transitional cell carcinoma
were obtained surgically from the bladder at the layer
above the muscularis propria or detrusor muscle. One
hundred and ninety two patients were admitted for
surgical examinations at Ramathibodi Hospital from
1990 to 2004. Their age range was 43 to 83 years and the
average age was 60 + 5 years. There were 115 males and
77 females (Table 1). The study protocol was approved
by the Institutional Review Board and Department of
Surgery, Faculty of Medicine, Ramathibodi Hospital,
Mahidol University.

The tissue specimens were divided into two
groups. Group A comprised tumor specimens (from 100
patients) from above the muscularis mucosae and those
in whom this layer could not be detected. Group B
specimens (from 92 patients) were from the tumor lying
below the muscularis mucosae but not in muscularis

Table 1. Demographic data of the patients (n = 192) from

1990-2004
Total number of patients 192
Male : Female 115:77 (3:2)
Age range (yr) 43-83
Average age (mean + SD, yr) 60+5
Ratio of number of patients for tumors
above (A) to that below (B) muscularis  100:92

mucosae
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propria. The specimens were prepared for light micro-
scopic examination at the magnification of 40 and 200
by Hematoxylin and Eosin (H&E) staining, followed
by immunoperoxidase desmin to locate the muscularis
mucosae and determine the number of blood and lym-
phatic vessels as well as grading of the tumor above
and below this layer. The recurrence number of tumor
invading muscularis mucosae was also compared with
that of the non-invading tumor to muscularis mucosae.
Recurrent rates and grades of the tumor were reviewed
and followed from hospital medical and digital patho-
logical records for 2 - 7 years.

All statistical analyses in the present study
were performed by using SPSS version 12. Wilcoxon
Signed Ranks Test was employed to test the signifi-
cant difference between the number of blood and
lymphatic vessels above and that below the mucularis
mucosae, whereas the X?-test and F-test were used to
determine the association between tumor grades and
its invasion into muscularis mucosae and also the
recurrent rate of both group A and group B. A p-value
of less than 0.05 was considered significant.

Results

From light microscopic histopathological
examination it was found that the distribution of blood
and lymphatic vessels in the so- called muscularis mu-
cosae was not homogenous. The number of blood and
lymphatic vessels above (n = 40) and below (n = 40)
muscularis mucosae of the same histopathological
specimens from group Aand group B were 7 (5-10) and
9 (6-12), which were found to be statistically signifi-
cantly different (p <0.05). The comparison of the vessels
above and below the muscularis mucosae among each
group was also significantly different (p <0.05). How-
ever, there was no significant difference in the number
of vessels of the above or below muscularis mucosae
of the two groups (p =0.336, p=0.361) (Table 2).

There was an association between grade of
the urinary bladder transitional cell carcinoma and
invasion to muscularis mucosae. The lower grade
(grade 1) urinary bladder transitional cell carcinoma
was more common among above muscularis mucosae
cases (group A, 42.0%) than below muscularis muco-
sae cases (group B, 9.8%) (p < 0.001). However, on the
contrary, the high grade (grade 3) urinary bladder
transitional cell carcinoma was more in group B (5.0%)
than group A (30.4%) (p < 0.001). Accordingly, the
moderate grade (grade 2) was not different in percent-
age between both group A (53.0%) and B (59.8%) (p =
0.342) (Table 3).
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All cases were followed for urinary bladder
cancer recurrent rates by histopathological digital
records from the department of pathology and hospital
medical records for 2 - 7 years after the first histopatho-
logical diagnosis. In the non-recurrent cases (recurrent
=0), group A (45%) was more common than group B
(17.4%) (p < 0.001) but for the high recurrent cases (re-
current = 2), group B (22.8%) was a higher than group
A (8.0%) (p =0.004). There was an even more different
percentage in the higher recurrent cases (recurrent > 2)
that group B (21.7%) was higher than group A (4.0%)
(p = 0.001). Thus, the recurrence of urinary bladder
cancer was statistically, significantly different between

above muscularis mucosae (group A) and below mus-
cularis mucosae (group B) in non-recurrent and also in
high recurrent cases (recurrent > 2). For the low recur-
rent cases (recurrent = 1) the percentage in group A
(43.0%) and B (38.1%) was not different (p > 0.484)
(Table 4).

Discussion

There are several prognostic markers proposed
for urinary bladder urothelial tumor such as DNA
content (ploidy), cellular proliferation, nuclear mor-
phometry, p53 suppressor gene, basement membrane
status and angiogenetic factors. However, in light

Table 2. Total number of blood and lymphatic vessels above and below muscularis mucosae (MM) of the same histopatho-
logical specimens from cancer of the bladder above MM (n = 20) and cancer of the bladder below MM (n = 20)

CA Bladder above CA Bladder below Total p
MM (n = 20) MM (n = 20) (n = 40)
No.Vessels Above MM 8 (5-10)? 7 (6-10)? 7 (5-10) 0.336
No.Vessels Below MM 9 (8-12) 9 (6-11) 9 (6-12) 0.361
p” 0.007 0.002 0.000

a : Statistically significant difference between number of vessels above muscularis mucosae and number of vessels below

muscularis mucosae, Median (min-max)

: No statistically significant difference among number of vessels above muscularis mucosae in the study group
. No statistically significant difference among the number of vessels below muscularis mucosae in the study group

p* Wilcoxon Signed Ranks Test

Table 3. Correlation between grade of urinary bladder transitional cell carcinoma (TCC) and its invasion to muscularis

mucosae (MM)

Grade of TCC Without TCC invasion to With TCC invasion to MM p p
MM (Group A) (n = 100) (Group B) (N =92) (X2-test) (Z-test)
1 42.0 (42) 9.8 (9) <0.001 <0.001
2 53.0 (53) 59.8 (55) 0.342
3 5.0 (5) 30.4 (28) <0.001

Results are expressed as percent, with the actual number shown in parenthesis

Table 4. Correlation between recurrent rate of urinary bladder transitional cell carcinoma (TCC) and its invasion to muscu-

laris mucosae (MM)

No. of Recurrence Without TCC invasion to With TCC invasion to MM p p
of TCC MM (Group A) (n = 100) (Group B) (n=92) (X2-test) (Z-test)
0 45.0 (45) 17.4 (16) <0.001 <0.001
1 43.0 (43) 38.1(35) 0.484
2 8.0 (8) 22.8 (21) 0.004
>2 4.0 (4) 21.7 (20) 0.001
Results are expressed as percent, with the actual number shown in parenthesis
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microscopic examination, the grade and pathological
stage are the mainstays for diagnosis and prognosis of
the diseases.

Muscularis mucosae were first described by
Dixon and Gosling in 1983. Itisa thin muscle layer lying
in lamina propria, superficial to the muscularis propria
(detrusor muscle) and can be detected in 35 to 82% of
the bladder specimens in complete or near complete
form, and mostly appear in a scattering muscle fiber®.
Although the results were not shown here, it was found
from the autopsy specimens in Thai patients without
bladder cancer that the muscularis mucosae appeared
in 20 out of 46 cases (43.5%). This incidence is similar to
that reported in the literature®®. In some areas of the
bladder, such as trigone, the muscularis mucosae may
be difficult to identify from the muscluaris propria®.

It has been known that the deeper the inva-
sion of urinary transitional cell carcinoma, the higher
the chance of distant metastasis®. Some histopatho-
logical examinations of cold cup biopsy or Trans Ure-
thral Resection of Bladder Tumor (TURBT) tissue may
not be adequately deep into the detrusor muscle or
muscularis propria layer and leads to incomplete tumor
staging.

Of the two groups: group A, and group B,
there was a significant number of vascular and lym-
phatic vessels lying scattered below (9 (6-12) more than
above the muscularis mucosae layer (7 (5-10), p <0.05)
(Table 4 and Fig. 1-3). This means there was an increased
in chance of metastasis, if the cancer would have
invaded the area below, than the same cancer invading
the area above muscularis mucosae.

The present study also showed that cancer
populations in the below muscularis mucosae were more
common in the higher grade (grade 3) than the above
(gr.A5.0: gr.B 30.4, p <0.001) and also less common in
the lower grade (grade 1) than the above muscularis
mucosae (gr.A42.0: gr.B 9.8, p <0.001) (Table 3). Thus,
the more aggressive urinary bladder urothelial tumors
are more common in the deeper area than in the super-
ficial part of the muscularis mucosae.

As mentioned above, the recurrent rates and
grades of the tumor were reviewed and followed from
the medical and digital pathological records. The
present study showed that the higher urinary bladder
urothelial tumor recurrent rate (more than two times of
recurrence) of the deeper group (group B) had a higher
percentage than the superficial group (group A) (gr.A

Fig. 1 Hematoxylin and Eosin (H&E) stain of normal histologic picture of bladder wall showing a thin layer of muscularis
mucosae lying in the lamina propria (H&E light microscope x 40)
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Fig. 2 Hematoxylin and Eosin (H&E) stain of urothelial cancer (transitional cell carcinoma) of the bladder invading to the
lamina propria (H&E light microscope x 40)
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Fig. 3 Immunoperoxidase with desmin stain of urothelial cancer (transitional cell carcinoma) of the bladder invading to the
lamina propria showing a thin layer of muscularis mucosae in brown (immunoperoxidase light microscope x 200)
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4.0: gr.B 21.7, p < 0.05). In contrast, the lower urinary
bladder urothelial tumor recurrent rate (no recurrence)
of group B had less percentage than group A (grA
45.0: gr.B 17.4, p <0.05). These findings thus suggested
that the deeper urinary bladder urothelial tumor group
(group B) had more chance of recurrence than the more
superficial group, (group A). This finding was in agree-
ment with those of other previous studies®1?,

Muscularis mucosae layer is not found in all
bladder specimens and this leads to the agreement of
not accepting the classification of bladder tumor stage
T, to T, and T ™. However, it is proposed that a
depth of 1.5 mm, as measured by an ocular micrometer,
may help determine the proper depth of the early dan-
gerous zone in case of no muscularis mucosae layer
identified®?.

Itis interesting to note that in a book published
by the World Health Organization classification of
tumors 2004, it mentions the invasive stage of bladder
urothelial cancer (transitional cell carcinoma) when the
tumor invades beyond the basement membrane that is
lying under the epithelial tissue®. The above state-
ment has led to the conclusion that radical surgery to
eradicate the tumor will be much higher in incidence
than the presently accepted classification.

It is an on going correlation study between
non-detrusor muscle invasion of urothelial tumor be-
low muscularis mucosae (group B) and that of detrusor
muscle invaded by the tumor. It is also interesting to
study if muscularis mucosae is also a significant prog-
nostic histologic marker for other bladder epithelial
cancers, such as adenocarcinoma or squamous cell
carcinoma.

Conclusion

The study of 192 Thai patients at Ramathibodi
Hospital showed that the non-detrusor muscle inva-
sive bladder urothelial cancer (transitional cell carci-
noma) that invaded the muscularis mucosae was poten-
tially more aggressive than that of non-muscularis
mucosae invasion. The former group, muscularis mu-
cosae invasion, had a significantly higher grade and
higher recurrent rate than the latter. The more vascular
densities below muscularis mucosae may be one of the
contributing factors. This suggests that invasion of
muscularis mucosae of urothelial cancer is a warning
sign for early and aggressive cancer control and sur-
veillance.
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