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During the last 25 years a. variety of procedures for the treatment of · 
ing carc:inoma of the bladder have been reported, and in ge~eral the 
been disappoint:ing. There has been much diver:sity of opinion :in 
best method of treatment, and this may be expected to continue until the 
of these different procedures can be accurately measured and compared. 
however, will never be possible Uiiless metastasis and local, extra vesical 
of the "tumor can be excluded at the time treatment is commenced. 

In order to determine the conditions under which local extension and 
sis occur, we found it necessary to make an exhaustive survey of autopsy 
We collected 127 cases of infiltrat:ing tumor of the bladder upon which 
had been performed at the Johns Hopkins Hospital from October 1919 to 
1944, but were obliged to eliminate twenty because the pathological ma 
not suitable for our particular study. . 

We then undertook to determine, in these 107 autopsy cases, the 
depth of penetration of the bladder wall to the incidence of (1) TTl<>nuo:T."-"'P-~ 

lymphatic capillary invasion (:incipient metastases), and (3) perive~Sical fixa~tio1i~.· 
First, we separated the cases :into three groups according to depth of 

tion of the bladder w:all. ·Group' A comprised those in which tumor cel.l.S · 
confined to the submucosa (fii 1). Group B consisted of those :in which· 
tion had extended :into, but not through the muscularis (fig. 2). Group 
eluded all cases :in whichtumor cells had extended completely through the mu:scHl;l;_t··~.;· .. 
coat (fig. 3). In all cases we satisfied ourselves that the sections had been. 
through the bladder wall at the site of deepest penetration by the tumor. . · ... 
sionally we had to cut new blocks, arid all questionable cases were discarded. · · 

We then determined, :in each group, the number of cases with regional or.fli"1;·a; nt;<i:{ 

metastases, the number showing periv~sicallymphatic or vascular :invasion 
IJ,nd the numl;>er with perivesical fixation of the mass. In each group the peJrceJIHi'7~ 
age of cases without these evidences of tumor spread gives us our figure for uv••~.,., ·.·. 
tial clirability (fig. 4): 

Group A, submucosal ~filtration, 100 per cent 
Group B, muscular :infiltration, 86.6 per cent 
Group C, perivesical infiltration, 26 per cent 

The small number of cases :in Groups A and B probably is due ~o the fact 

1 Read at annual meeting, American Association of Genito-Uurinary Surgeons, 
bridge, Mass.,_ June 8, 1944. 

366 

,_FIG. 1. Photomicrograph showing stra 
no point ha: 

FIG. 2: Photmnicrograph showing ana}: 
has not yet passed 



:ADDER: RELATION 
DDER WALL TO IN 
TI METASTASES1 

3:. STRONG 

for the treatnient of 
nd in. general the results 
!iy of opinion in 
l to continue until the 
~St¥ed and compared. 
d local, extra vesical 
t is commenced . 
. local extension and metaS1;)1; 
'e survey of autopsy 
1ladder upon which 
from October 1919 to 
Ghe pathological rna 

00 per cent 
i per cent. 
per cent 

bably is due 

shoWing anaplastic carcinoma invading muscularis of bladder. It 
not yet passed all the way through muscle coat 

367 



... 

\ 
\ 

368 ·HUGH J. JEWETT'AND GEORGE H. STRONG 

6 
\ inti·\hahon 

ca'ile-o. M 
· es 5~ 

\ymp,h.on.\,)1 " 
rl'l'·IVPC\,Ir~r ~i)(a~ion.on.\~ 8 
!01:~n:ua.ll" cut'ab\e. 2L '(o 

FIG. 4. Infiltrating carcinoma of bladder. R;elation ~f cu~ability ~o depth ~~ intiltraul~ 
in 107 autopsy cases. Schematic drawing shoWing relatwn of potential c~rabiht:~; to 
_of infiltration. Figure for potential curability in each group represents exclusively 
centage of cases without evidence of tumor spread. 

autopsy cases for the most part represent late stages of the disease. By the 
potential curability we mean to imply· only a theoretical possibility based 
the gross and microscopic exclusion of all evidence of tlimor spread, actual 
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5. Potential curability in carcinoma. of bladder. Schematic drawing of layers of 
wall. When basement me.mbrane upon which mucosa rests is penetrated, tumor 
infiltrating. lt then proceeds through submucosa and muscularis. While it is 

to these two layers, potential curability is high. When the perivesical (sub
layer is reached, curability drops sharply. 

;;;:Qiagram of bladder wall showing size ~nd distribution of lymphatics after in" 
!~?-·SUperficial areas of bladder ly,mphatic collectors· begin in SUbmUCOSa ·as tiny 
·~ this area they are much smaller and fewer than in deeper portions of bladder 

. Tracy 0.: Studies in the Lymphatics of the Female Urinary Bladder . 
. , 78: 605--609, 1944.) . 

the confines of the bladder wall. The figures, for each group 
<~'P.l'lr~>»<>T>+ an accurate absolute value, but the wide discrepancy between 
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the potential 'curability in Group B and that in Group C is statistically. 
nificant,2 · 

· In the majority of cases it would seem that the tumor does not m••T __ ,,,-.,o. 
-qntil it has passed through the muscle layer (fig. 5). When the basement 
brane has not-been invaded the tumor is not infiltrating, iwd 100 per cent of 
ca.Ses ·are theoretically curable. When invasion is limited to the area 

• basement membrane and external-muscle fibers, 88.8 per cent are .,._h,~,..,.,."-t'.n" 
curable. But as soon as the. tumor has reached the preivesical tissue, 
dence of curability drops sharply. Apparently, after breaking through 
basement membrane, these tumors proceed through the bladder wall with · 
ing rapidity, depending upon their different characteristics, and eventually 

. the perivesical tissue. In many cases, befqre this perivesical layer is 
latent periodexists durn;_g which potential curability is high. ThiS is not 
prising when one considers the variation in siie arid distribution of the 
of the bladder wall, so beautifuliy·demonstrated by Powell. As can be 
his illustration (fig. 6), the lymphatics are larger and more numerous in the 
of the bladder wall, which may explain the higher incidence of m~:ua:5oa:oeo''-I 

. Group C tumors. · 
Of the 89 cases comprising Group C, regional or distant metastases were 

in fifty-two. The regional lymph .nodes were the_ site of metastases in· 33, 
stances, the liver in twenty-six, the lungs in eighteen, and the vertebral 
including the sacrum and· pelvis, in eleven. Other tissues were ill . 
times, but in only 7.7 per cent of the cases without involvement oflyrri.ph · 
liver, lungs, or bones. In 36.5 per cent of the cases in which metastases 
found,- the regional lymph nodes were not :iil.volved_. 

In 26 per cent of 89 cases in which tiunor cells were present in the ~,,.iu<•"' 
tissue, metastases, lymphatic invasion, and fixation had not occurred. 
fore, is evident that infiltration ofthe perivesical tissue and invasion of 
are not necessarily simultaneous. Further evidence to support this was 
by dividing Group C intO. cine group of nineteen relatively early cases in 
death occurred after operation undertaken as a means of cure, and into 
group of 70 late cases in which death occurred after palliative treatment 
treatment at all.~ In the 19 cases ofst_{rgical deaths, metastases were pre:seni 
only 26 per cent, whereas in the group of late cases, metastases were present 
per cent (fig. 7). Lymphatic invasion and fixation to neighboring 
however, brought the· theoretical incurability in the first· group to 63 per 
and in the second, to 78.5 per cerit, which is very high when· compared wi. 
low figure of 13 per cent for Group B. · 

2 It is possible that if seria1 sections had been cut through the bladder wall at 
of the tumor, a higher incidence of lympha:tic invasion would have been observed. 
larly, if at autopsy a meticulous search for tumor cells had been made through all 
appearing regional lymph nodes, and elsewhere, a higher incidence of metastasis 
been found. 

· 3 Urosepsis was said to have been. the cause of death in 44 per cent of the 89 cases 
ing Group C. . . · - · 
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The lymphatics which dram the posterior bladder wall probably run a longer 
· before leaving the bladder than those which drain the other walls, as em-

by Dr. George . Gilbert Smith. It therefore seemed advisable to 
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· ' 7. Showing incidence of metastases in Group B, in early Group C cases, and in late 
: c3:ses. Chart also shows that incidence of microscopic invasion of perivesical 

m early and late Group C cases is nearly the same. 

the incidence of metastases with the location of the tumor among the 
surgical and non-surgical deaths comprising Group C (fig. 8). In the 

of surgical deaths, only 16 per cent of posterior wall tiunors were 
with metastases, whereas 36 per cent of the tumors confined to one-or 
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more of the other walls had metastasized. In the group comprising 
deaths, location of the tumor was of no significance. Regardless ·of 
per cent had metastasized. 

These observations show the importance of the time fa~tor in the 
of metastases after infiltration has comrne~ced, and.the.generally more . 
outlook enjoyed by. patients with posterior wall tumors, possibly because 
course may be pursued. by the lymphatics of the posterior bladder wall.· .•. 
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FIG. 8 .. Showing relatively low incidence of metastases in early Group C tumors 

terior wall, as compared with other walls. In late cases, location wa·s of no tuj!,.Ulll"'"'.~'·,:··. 

· SUMMARY AND CONCLUSIONS 

The incidence of local extravesical extension and metastasis increases 
degree of penetration of the bladder wall, being low in the case or' ~"~'"'""p1 

infiltrating tumors, and high in the cas~ of deeply infiltrating tumors. 
The cardinal sites of metastasis are (1) regional lymph nodes, (2) 

lungs, and (4) vertebral column, including sacrum ~nd pelvis. . .. 
The clinical determination of the depth of penetration of the bladder wall •. 

provide the index of potential curability. 

1201 N. Calvert St., Baltirrwre 2, Md. 
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