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=Abstract=

The Role of Terminal Uretgr in Vesicoureteral Reflux and
Its Histological Analysis

Hyun Joo Kim*, Sang Won Han and Seung Kang Choi

From the Department of Urology, CHA General Hospital*, College of Medicine,
Yonsei University, Seoul, Korea

The normal function of the ureterovesical junction was fundamental to prevent vesicoureteral
reflux, but the role of ureter in preventing vesicoureteral reflux has not been defined. To clarify
the role of ureter in vesicoureteral reflux, a total 34 reimplanted juxta-vesical ureters from 22
patients were examined by light microscope, polarized microscope and computerized image ana-
lyzer. As the degree of reflux was increasing, the amount of ureteral muscle did not change sig-
nificantly but that of ureteral collagen increased significantly. In 6 patients with bilatera}
vesicoureteral reflux, which were different in grade each other, the amount of ureteral muscle
and collagen were not different significantly between the lower grade and the higher grade. The
amount of ureteral muscle tended to increase with grade of reflux in the dilated terminal ureters
in excretory urography but not in the non-dilated. Inflammatory cell nfiltration to ureteral wall
gave no effect o the contents of ureteral muscle and collagen. It was suggested that the content
of ureteral muscle decreased and the content of ureteral collagen increased with degree of re-
flux and the dilation of terminal ureter with muscle hypertrophy was a compensatory response
to the increased workload, '

Key Words : Vesicoureteral reflux, Muscle, Collagen.
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Table 1. The effect of reflux on the histology of ureteral wall

Grade* No. Area{mn?) Circle(mm) Muscle{%) Collagen(%) C/M! Mvol?* Covol?
1 1 19.6 388 60.0 24.5 04 1179 481
2 5 16.2+6.2 387478 583424 200+3.9 051009 9771396 3994124
3 11 156£32 342433 586+13 334418 0584004 9084185 b533+138
4 14 179+23 376426 526420 388+24 071%005 0454184 670485
5 3 278278 497183 53.2x0.8 413441 0.78+0.07 1482+419 1207+457
D 0.2691 0.3421 (.0216 0.0024 0.0085 0.5594 0.0200

All values represented the mean+tstandard deviation. . Grading by .in{emational classification. '
C/M : the ratio of collagen to muscle content of terminal ureter. *M. vol. : Atea X % of muscle (2

m?). YCvol. 1 Area x % of collagen(um?). " p . p value of two tailed linear regression.
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Table 2. The amounts of muscle and collagen of terminal ureter in bilateral vesicoureteral reflux

Grade' No. Muscle{%) Collagen{%) Mvol' Cvol”

, lower 6 586+ 49 3014 76 941+316  418+104
Different higher 6 927+£101 389+122 R71+180  572+86
p* 0.0664 0.0212 0.8084 01773

one ureter 6 54,7447 35.64+4.7 860+145 606164

‘Same* the other 6 527+44 40.7+90.8 1104 +281 864 + 260
P’ 0.2424 0.2798 0.4582 0.4085

All values represented the mean + standard deviation. ¥ Grading by international classification. M.
vol. : Area x % of muscle (zm2). * C.vol. : Area x % of collagen (#m2) ' In case of different
refluxing grade. ®In case of same refluxing grade. *p : p value of Student’s t-test.
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Fig. 2. The effect of reflux on the collagen
component of the ureteral wall{(p=0.0024),
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Fig. 3. The effect of reflux on the components of the ureteral wall in dilated and non—dilated
ureter on IVP,
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Table 3. Quantitative histologic analysis of the dilated and non-dilated ureters on IVP

Grade* No. Muscle{ %} Collagentﬂ% ) C/M! M.yol" C.vol*
D! 36+0.2 14 h7.8+12 33+25 0602005 1273+£251 815+213
ND?E 3.31+0.2 24 548+1.4 30.9+18 069006 875+ 08 bhl X L8
P’ (.3988 (.2068 0.6289 0.3704 0.0800 0.1117

All values represenied the mean:tstandard deviation. ) Gradinﬁ by international classification. tC/

M : the ratio of collagen to muscle content of terminal ureter.

Mvol. : Area x % of muscle (um?).

*Cvol. - Area x % of collagen (am?). ' D : dilated group of terminal ureter. ¥ ND : non dilated

group of terminal ureter.
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Fig. 4. Inflammatory cell infiltration. The infiltrates varied from mild(a) to severe(b), and in-
volved the submucosa and muscularis layer(c). ’

Table 4. The change of the components of ureteral wall in relation
to the inflammatory cell infiltration

ICIE No Muscle(% ) Collagen( % )
mild 25 55.4+6.6 36.7+8.2
Severity mod. to severe 9 53T 35.0+£9.9
p# 0.4669 0.5747
submucosa 18 53.7+8.4 384+89
Depth muscle 16 55.9+5.4 33.9+8.1
joliis 0.3168 0.1050

All values represented the mean + standard deviation. * ICI : inflammatory cell infiltration.
** p: p value of Student’s t— test.
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