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Objectives: Metabolic acidosis frequently develops in patients after neobladder recon- Received May 6, 2015
struction. However, the incidence of metabolic acidosis in patients with neobladder and Accepted July 2, 2015
the factors associated with the development of metabolic acidosis have not been well

elucidated. We aimed to investigate the incidence and the potential predictors for the Corresponding author

development of metabolic acidosis after neobladder reconstruction with intestinal seg- BZ',,”:,tL;Zm of Internal Medicine, Ewha
ment. Womans University School of Medicine, 1071
Methods: We included patients who underwent neobladder reconstruction using Anyangcheon-ro, Yangcheon-gu, Seoul 07985,
intestinal segment at Ewha Womans University Mokdong Hospital between January TK;iegz_z_z 650-5132, Fax: 82-2-2650-2505
1, 2005 and December 31, 2014. A subgroup of patients according to the time of meta- E-mail: cherubic2000@naver.com

bolic acidosis occurrence was further analyzed in order to characterize predictors for

metabolic acidosis.

Results: Metabolic acidosis was encountered in 79.4% of patients with neobladder dur-
ing follow up period. When patients were divided into 2 groups according to anion gap
(AG), total CO, (18.9+2.1 mEq/L vs. 20.0+1.3 mEq/L, P=0.001) and chloride (106.6+4.9
mE/L vs. 109.4+3.6 mEq/L, P<0.001) were significant different between groups with
AG>12 and AG<12. Furthermore, when patients were divided into 3 groups; patients
with metabolic acidosis at postoperative day (POD) 1; from POD 2 to 14 days; after 14
days, there was significant difference among those subgroups.

Conclusion: Our study showed the rate of metabolic acidosis in patients underwent
neobladder reconstruction and the difference between patients with metabolic acido-

sis and those without metabolic acidosis for the first time in Korea. In the future, well de- Key Words
signed prospective study will be needed to prevent metabolic acidosis after neobladder Urinay diversion; Metabolic acidosis;
reconstruction. (Ewha Med J 2015;38(3):98-105) Cystectomy
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(Table 1).
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Table 1. Baseline characteristics of patients

Patients without metabolic

Patients with metabolic

Variable All patients (n=194) acidosis (n=42) acidosis (n=152) P-value
Age (yr) 63.8+10.5 62.9+10.4 64.3+10.4 0.422
Male sex 161 (83.0) 37 (88.1) 124 (81.6) 0.320
History of
Diabetes mellitus 30 (15.5) 4(9.5) 26 (17.1) 0.229
Hypertension 83 (42.8) 14 (33.3) 69 (45.4) 0.162
Preoperative laboratory findings
Total CO, (mEg/L) 256+19 26.6+19 254419 <0.001
Sodium (mEg/L) 141.2+2.4 141.0+2.7 141.3+2.4 0.437
Potassium (mEq/L) 4.4+0.4 44+0.4 44404 0.631
Chloride (mEq/L) 103.6+7.9 101.3+16.2 104.2+2.8 0.251
Blood urea nitrogen (mg/dL) 16.0+5.9 15.145.1 16.3+6.1 0.264
Creatinine (mg/dL) 1.140.3 1.1+0.3 1.1+0.3 0.558
Albumin (g/dL) 4.1+0.4 4.0+0.5 42403 0.030
Values are presented as mean+standard deviation or number (%).
Table 2. Operation related findings in patients received neobladder replacement
Variable All patients Patients.without metabolic Patien.ts V\{ith metabolic P_value
(n=194) acidosis (n=42) acidosis (n=152)
Operation
Orthotopic neobladder replacement 177 (91.2) 37 (88.1) 140 (92.1) 0.416
lleal conduit 17 (8.8) 5(11.9) 12 (7.9)
Operation time (hr) 6.1+1.4 59+1.3 6.1+1.5 0.568

Values are presented as mean+standard deviation or number (%).

oA ARl B 71 S HAAITH FAARI <o)
(Table 2).

TiAF Akgo] YA E FRRtoA E5d F oklslE A= e Tt
H|w Sl Abgo] WAHE A o] QlA| AR Ot (19.6£1.8
mEq/L vs. 25.3+1.9 mEq/L, P<0.001) g&%= 2Ju] QA 7t
SHITH108.3+4.4 mEq/L vs. 104.2+2.8 mEq/L, P<0.001)

(Fig. 1).
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Fig. 1. Changes of serum total CO, (A) and chloride level (B) between preoperative and at the diagnosis of metabolic acidosis in patients who
had metabolic acidosis after neobladder replacement operation. Cl, chloride; pre op., preoperative; post op., postoperative.

Table 3. Comparisons in patients developed metabolic acidosis after neobladder replacement between normal and increased anion gap

Variable Overall (n=152) AG<12 (n=90) AG>12 (n=62) P-value
Age (yr) 64.3£10.3 64.249.9 64.6+£11.0 0.822
Male sex 124 (81.6) 70 (77.8) 54 (87.1) 0.145
History of
Diabetes mellitus 26 (17.1) 16 (17.8) 10 (16.1) 0.791
Hypertension 69 (45.4) 35(38.9) 34 (54.8) 0.052
Preoperative laboratory findings
Total CO, (mEq/L) 25.4+1.8 25.4+1.8 25.3+2.0 0.844
Sodium (mEqg/L) 1413424 1414423 141.242.5 0.650
Potassium (mEq/L) 44404 44404 43404 0.238
Chloride (mEg/L) 104.2+2.8 104.4+2.8 103.9+2.7 0.354
Blood urea nitrogen (mg/dL) 16.3+6.1 16.7+6.8 15.7+4.8 0.327
Creatinine (mg/dIL 1.1+0.3 1.1+0.4 1.0+0.2 0.536
Albumin (g/dL) 42+03* 42403 42403 0.712
Values are presented as mean+standard deviation or number (%).
AG, anion gap.
Number of included patients was *107, '68, and *39.
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Table 4. Comparisons of laboratory findings at diagnosis with metabolic acidosis between normal and increased anion gap

Variable Overall (n=152) AG=<12 (n=90) AG>12 (n=62) P-value
Operation
Orthotopic neobladder replacement 140 (92.1) 82 (91.1) 58 (93.5) 0.584
lleal conduit 12 (7.9) 8(8.9) 4 (6.5)
Operation time (hr) 6.1+1.5 6.0+1.5 6.3+1.4 0.201
Laboratory findings
Total CO, (mEg/L) 19.6+1.8 20.0+1.3 19.0+2.1 0.001
Sodium (mEq/L) 140.0+3.7 140.0+2.8 140.0+4.6 0.942
Potassium (mEq/L) 43+0.6 43+0.5 43+0.7 0.667
Chloride (mEg/L) 108.3+4.4 109.4+3.6 106.6+4.9 <0.001
Blood urea nitrogen (mg/dL) 25.8+11.2* 24.449.0" 27.8+13.7" 0.094
Creatinine (mg/dL) 1.240.5* 1.1+0.4" 13406 0.013
Albumin (g/dL) 3.140.5° 3.1£05' 3.2+0.5" 0.179
Values are presented as meanz+standard deviation or number (%).
AG, anion gap.

Number of included patients was *149, ‘89, 60, °81, '48, and 31.

Table 5. Number of patients according to anion gap and the time of diagnosis with metabolic acidosis

Variable POD1 1<POD<14 POD>14 Total P-value
AG<12 46 (51.1) 24 (26.7) 20(22.2) 90 0.057
AG>12 20 (32.3) 20 (32.3) 22 (35.5) 62

Total 66 (43.4) 44 (28.9) 42 (27.6) 152

Values are presented as number (%).
AG, anion gap; POD, postoperative day.

Table 6. Comparisons of baseline variables and preoperative laboratory findings in the patients according to the time of diagnosis with
metabolic acidosis

Variable At POD 1 (n=66) 1<POD<14 (n=44) POD>14 (n=42) P-value
Age (yr) 63.8+10.2 64.8+11.9 64.7+8.9 0.843
Male sex 47 (71.2)* 38 (86.3) 39 (92.9) 0.01
Diabetes mellitus 9(13.6) 12 (27.3) 5(11.9) 0.103
Hypertension 25(37.9) 27 (61.4) 17 (40.48) 0.040
Laboratory findings
Total CO, (mEg/L) 25.2+2.0 25.4+42.0 25.6+1.5 0.548
Sodium (mEq/L) 141.3+2.7 141.5+1.9 141.1+2.3 0.758
Potassium (mEq/L) 43403' 45+0.3 44404 0.042
Chloride (mEq/L) 104.3+2.6 104.1+3.1 104.2+2.8 0.945
Blood urea nitrogen (mg/dL) 17.4+7.0 15.3+5.4 15.6+5.0 0.160
Creatinine (mg/dL) 1.0+0.3 1.140.4 1.0+0.3 0.469
Albumin (g/dL) 4.2+0.3 42403 4.2+0.4 0.946

Values are presented as mean+standard deviation or number (%). ANOVA and Bonferroni tests were applied for comparisons.
POD, postoperative day.
*P=0.043 vs. POD>14. 'P=0.046 vs.1<POD<14. 'P=0.041 vs. 1<POD<14.
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Table 7. Comparison of laboratory findings in the patients according to the time of diagnosis with metabolic acidosis

Variable At POD 1 (n=66) 1<POD<14 (n=44) POD>14 (n=42) P-value
Operation
Orthotopic neobladder replacement 61(92.4) 40 (90.9) 39 (92.9) 0.939
lleal conduit 5(7.6) 4(9.1) 3(7.1)
Operation time 6.2+1.6 6.2+1.4 5.7+1.1 0.142
Laboratory findings
Total CO, (mEg/L) 19.8+1.6* 20.2+1.2 18.8+2.2 0.004
Sodium (mEq/L) 140.84+2.5" 140.145.0 138.6+3.3 0.019
Potassium (mEq/L) 4.1+05" 43+0.6 45+0.6 0.001
Chloride (mEq/L) 109.54+3.4° 107.7+49 106.9+4.8 0.007
Blood urea nitrogen (mg/dL) 22.646.0' 30.1+14.3 26.6+12.7 0.003
Creatinine (mg/dL)" 12405 1.240.4 12407 0.783
Albumin (g/dl) 3.0+0.4™ 3.1+0.4 3.7+0.6 <0.001
Anion gap 11.5424" 122423 13.042.9 0015

Values are presented as mean+standard deviation or number (%). ANOVA and Bonferroni tests were applied for comparisons.

POD, post operative day.

*P=0.010 vs. POD>14. 'P=0.046 vs. POD>14. 'P=0.002 vs. POD>14. *P=0.008 vs. POD>14. 'P=0.002 vs. POD<14. "Number of included patients
were 47,20 and 12 in group with POD1, group of 1<POD<14, and group of POD>14 respectively. **P<0.001 vs. POD>14. "P=0.012 vs. POD>14.
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