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Relationship between stone composition detected by preoperative CT plain scan and the
therapeutic effect of percutaneous nephrolithotomy $

LIU Hailong, XIE Ting, HUANG Peikai, LIU Tianzhu
Department of Imaging, Zhuhai Hospital, Traditional Chinese Medicine Hospital of Guangdong Province, Zhuhai 519000, China

Abstract: Objective To analyze the relationship between stone composition detected by preoperative CT plain scan and
renal stone removal by percutaneous nephrolithotomy (PCNL). Methods From January 2016 to January 2018, 310 patients
with renal stones who underwent PCNL in Zhuhai Hospital, Traditional Chinese Medicine Hospital of Guangdong Province
were enrolled in this study. The stones were divided into the treatable group (208 cases) and refractory group (102 cases)
according to the stone composition detected by preoperative CT plain scan. The stone- free rates in different groups were
compared. The consistency between the preoperative CT judgment and the stone- free rate after operation was analyzed.
Results Of 310 patients with renal stones, 288 cases (92.90%) achieve renal stone removal, including 28 cases (9.72%) with
calcium oxalate monohydrate stones, 48 (16.67% ) with calcium phosphate stones, 91 (31.60% ) with calcium oxalate
dihydrate stones, 70 (24.31%) with magnesium ammonium phosphate stones, and 51 (17.70%) with uric acid stones. The
stones in the other 22 cases were not removed (7.10%), including calcium oxalate monohydrate stones in 7 cases (31.82%),
calcium phosphate stones in 9 cases (40.91% ), calcium oxalate dihydrate stones in 3 cases (13.64% ), magnesium
ammonium phosphate stones in 2 cases (9.09%), and uric acid stones in 1 case (4.54%). The operation time of treatable
group was significantly shorter than that of refractory group (£<0.05), and the intraoperative blood loss and CT value of
treatable group were significantly lower than those of refractory group (P<0.05). No statistical significance was found in
hospital stay between two groups (P>0.05). According to the outcomes of PCNL, the patients were divided into stone group

in which the stones were not removed and stone-free group in which the stones were removed. Compared with stone group,
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stone- free group had significantly shorter operation time (P£<0.05), and obviously decreased intraoperative blood loss and

F354%
should be paid enough attention in clinic.

CT value (P<0.05), and there were no statistical differences in hospital stay between two groups (P>0.05). The consistency
and accuracy of preoperative CT judgment for stone removal were 71.53%, 90.91% and 72.22%, respectively. The positive

between the preoperative CT judgment and the stone-free rate after operation was confirmed. The sensitivity, specificity,
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and negative predictive values of preoperative CT judgment were 99.04% and 19.61%, respectively, and the Kappa value
EE]

was 0.73. Conclusion Preoperative CT plain scan which has certain predictive value for the therapeutic effect of PCNL

Keywords: computed tomography plain scan; stone composition; renal stone; percutaneous nephrolithotomy
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Tab.1 Comparison of general information between two groups
. Lithiasis [cases(%)] Complication [cases(%)]
N Diameter ~ Course of
Group Age/year of disease/ Right Double Coronary
Female Left kidney : . Diabetes  Hypertension ' Others
stone/mm month kidney  kidney heart disease
Treatable
(r=208) 44.8749.02 117/91 19.28+6.15 6.9743.82 112(53.85) 85(40.86) 11(5.29) 17(8.17) 25(12.02) 14(6.73)  9(4.33)
Refractory
(=102) 43.96+8.26 52/50 20.37+5.29 6.85+£3.76  45(44.11) 51(50.00) 6(5.89) 10(9.80) 17(16.67) 8(7.84) 6(5.88)
t/ x* value 0.857 0.766 1.533 0.261 2.625 0.149
P value 0.392 0.381 0.126 0.794 0.269 0.985
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Tab.2 Comparison of perioperative indicators among four groups (Mean+SD)

Group Operation time/min  Intraoperative blood loss/mL  Hospital stay/d CT value/HU

CT examination Treatable (n=208) 78.48+10.25 10.05+4.34 4.20+1.13 765.28+150.14
Refractory (n=102) 93.98+17.24 12.79+4.08 4.10+2.14 1075.38+210.57

Postoperative outcome Removed (n=288) 77.52+10.13 9.89+4.31 4.25+1.17 764.89+150.46
Not removed (7=22) 94.76+17.20 12.41+4.07 4.08+2.16 1073.69+210.63

t value 61.397 13.940 0.346 118.131

P value 0.000 0.000 0.792 0.000

JEE 41 90.91% , HERR TR K 72.22% , FHPETRINNE A 99.04% ,
FAPEFIME A 19.61% , Kappa {H >4 0.73, L3 3,

=3 RETCTHIE SR GRS ABRE—BIED
Tab.3 Consistency between preoperative CT judgment and

postoperative stone—free rate

Group Removed Not removed Total
Treatable 206 2 208
Refractory 82 20 102
Total 288 22 310
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