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Clinical significance of microscopic hematuria and hydronephrosis
in ureteral calculi patients visiting emergency department

Jaemin Lee!, Sang-Chan Jin*, Woo-lk Choi*, Wonho Jung? Ki Ho Kim? Young Jin Seo?® Kyung Seop Lee?

Departments of *Emergency Medicine and ?Urology, Keimyung University Dongsan Medical Center, Daegu,
*Department of Urology, Dongguk University College of Medicine, Gyeongju, Korea

Objective: This study examined the clinical significance of microscopic hematuria and grade of hydronephrosis in ureter-
al calculi patients visiting the emergency department (ED).

Methods: The EDs of two medical centers were reviewed retrospectively from August 1, 2012 to July 31, 2017. The total
ureteral calculi patients were 2,069 and 1,593 patients were analyzed after exclusion. The normal range of microscopic
hematuria in both medical centers was 0-5/high power field (HPF) of red blood cell in urinalysis. Therefore, microscopic
hematuria more than 5/HPF was defined as positive. The size of the stone, grade of hydronephrosis (normal, mild, mod-
erate, and severe) and location of ureteral calculi in the non-contrast abdomen and pelvis computed tomography (CT)
was measured by one person at each medical center using same method. The patients with or without microscopic
hematuria and grade of hydronephrosis were then compared.

Results: The median size of the ureteral calculi patients without and with microscopic hematuria was 5.4 mm (range, 3.8-
9.0 mm) and 4.0 mm (range, 3.0-5.8 mm) (P<0.001). The patients grouped as normal to mild, and moderate to severe
hydronephrosis, without microscopic hematuria was 191 (16.5%) and 91 (20.9%), respectively. On the other hand, micro-
scopic hematuria was 966 (83.5%) and 345 (79.1%) (P=0.042). According to the location of ureteral calculi, with and
without microscopic hematuria was 81.9% and 18.1% in the upper ureter, 82.9% and 17.1% in the mid ureter, and 82.6%
and 17.4% in the lower ureter, respectively (P=0.935).

Conclusion: The median size of the stone and grade of hydronephrosis were related to microscopic hematuria but the
location of the ureteral calculi was not related. Therefore, in cases without microscopic hematuria in suspected ureteral
calculi, clinicians should check the abdomen and pelvis CT for an accurate diagnosis and treatment of ureteral calculi.
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Capsule Summary

What is already known in the previous study
Microscopic hematuria in urinalysis is an easy screen-
ing test for ureteric calculi, but the sensitivity varies.
Although microscopic hematuria is absent, the clinical
course can be worse than the presence of microscopic
hematuria.

What is new in the current study

When microscopic hematuria is absent in suspected
ureteral calculi, it is important to undertake a computed
tomography examination to check the ureteric calculi
because the stone size can be larger and hydronephrosis
can be worse.
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Table 1. Society of fetal ultrasound hydronpehrosis grade system
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Grade Definition

0 No hydronephrosis
I Only renal pelvisisvisualized

Il A few but not all calices areidentified in addition to the renal pelvis

11 Virtualy all calicesare visible

\Y Similar appearance with grade I11 but parenchymal thinning at involved kidney
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1,593 #xke] ¥ FHak2 54.04 (43.0-63.04)
Aok @271 1,050% (65.9%), SIA7F 543 (34.1%) ©]
Atk dujd A vk Y™ A= 1,311 (82.3%),
ARG b= 2829 (17.7%) o1k, 249 9= A
2% 620%(38.9%), =Ho% 1239 (7.7%), sHFo#
850 (53.4%) 0. & a5 0¥ AAo] /b4 wokt} 5
o] AW FA7F 1868 (11.7%), A3 FAZ 9
(61.0%), % A5 336W (21.1%), At 441
100 (6.3%) ©1 Atk (Table 2).
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Table 2. Clinical dataand CT findings according to the presence or absence of microscopic hematuria

Absence of Presence of
(n;rft;l)S) microscopic hematuria microscopic hematuria P-value
' (n=282) (n=1,311)
Age (yr) 54.0 (43.0-63.0) 58.0 (49.8-66.0) 53.0 (41.0-63.0) <0.001
Sex 0.769
Mae 1,050 (65.9) 188 (66.7) 862 (65.8)
Female 543 (34.1) 94 (33.3) 449 (34.2)
Stone size (mm) 4.1 (3.0-6.0) 5.4 (3.8-9.0) 4.0 (3.0-5.8) <0.001
<4.75 902 (56.6) 101 (35.8) 801 (61.1) <0.001
>4.75 691 (43.4) 181 (64.2) 510 (38.9)
Location 0.943
Upper 614 (38.5) 111 (39.4) 503 (38.4)
Mid 117 (7.3) 20 (7.1) 97 (7.4)
Lower 862 (54.1) 151 (53.5) 711 (54.2)
Hydronephrosis <0.001
Normal 186 (11.7) 15 (5.3) 171 (13.0)
Mild 971 (61.0) 176 (62.4) 795 (60.6)
Moderate 336 (21.1) 63 (22.3) 273 (20.8)
Severe 100 (6.3) 28 (9.9) 72 (5.5)
Presence of pyuria 472 (29.6) 55(19.5) 417 (31.8) <0.001

Values are presented as median (interquartile range) or number (%).

CT, computed tomography.
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A A A o) Wk 249 A7) S
Hx7t Y A9 4.0 mm (3.0-5.8 mm), @wv| 7
w7F Y 49 5.4 mm (3.8-9.0 mm) 2, &v]F4 &
=7F dd A7 A4 A7 | A agkel S
Ao g Fo5 ako] 7} AR (FA4HH], 0.883; 95% 215 T
7F 0.856—0.911; P<0.001).

Axe] fAe] & dvAdd el five, e
AN du)F A vt A" B97F 81.9%, l9H A

:1111—
Bl

[

7F 181%, 5% 242 82.9%, 17.1%, 3t
AXE 82.6%, 17.4%% 2 A9 9o upg}
A7F 1t (P=0.935) (Table 2).

FA59 Aret Av)Ad A el el g dAE A
HE Ao, AA U As SaZo] 9 F 1,1579 9
A} FolA A2 vt AU FA4= 9668 (83.5%)
oI, TFE E AT FAITo] AW F 43689 A &
oA dArF A ot AND b= 3457 (79.1%) 0=,
AR 7 Aol 5 BATH(FAM], 1.334; 95% A
774 1.010-1.762; P=0.042) (Table 3).
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4.8 mm (3.5-6.7 mm)©|cF(P=0.001). ?ﬂt’]%‘@ 3
Holx| ok 28299 At & 3
9 A FAFY] 9 3AN EL7H vﬂ %lol 7tz 5.0 mm

(e}
a
3

5

ol tr é
bodln e rlo

(2.9-5.3 mm), 4.4 mm (3.5-6.0 mm) Rt} (FAHH],
1.047; 95% A1 %77+, 1.018—1.077; P<0.001) (Table 3).

An|Ad 2 e fFol wE A4 279 daaAE #
A&t7] 918 ROC F4 o7 A% A3k AUCE 0.658
(95% A% 3F, 0.634—0.681; P<0.001) & =HQl¥ 9,
AA S Youden index HHEY 4.7 mmE 39S o,

NAE o} Bol L= 247 61.1%, 64.2%, $A ASE9} &
A &5 217t 88.8%, 26.2% % 1 Qi) o] sk A
A oz 24X I7)Z 4.7 mm 7|FOE UF
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of A EAEE W, dv]A A Fxvb D o] 4.7
mm "%kl o] 8019 (61.1%), 4.7 mm ©]Ae 9]
5107 (38.9%), AW T 5 4.7 mm =51 o] 1017
(35.8%)°1% 32, 4.7 mm ©]dQ F& 1818 (64.2%) =
vetgo] drAd A dwrt gle ol e ol vlE A4
9l 717} 4.7 mm ©)4 Bl Eo] ¢ =1 EAAOT &
ot Aol & R AT(FAH], 2.849; 95% Al F T3,
2.179-3.725; P<0.001).
AX 2 A7) e FAFE Aol & Hlwsk Ay}, 44
| 4.7 mm ©]’4 o] 2227 (32.0%), 4.7 mm "] THI
T2 2148 (23.8%) 2 4.7 mm ©|4Ql o w3 4.7
mm "9l A7t 5 W A AT e ATt
FAACR FosHA Btk (5AkE], 1.511; 95% A=+
7k 1.211-1.885; P<0.001).
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oW ode £AS ewdd 2719 F2 3ol 40 mm B AT APAA ABAol 9 Ao AZHE an
Table 3. Correlation between stone size and grade of hydronephrosis
Normal to mild Moderate to severe
hydronephrosis hydronephrosis P-value
No. of patients
Total 1,157 (72.6) 436 (27.4)
Absence of hematuria 191 (16.5) 91 (20.9) 0.042
Presence of hematuria 966 (83.5) 345 (79.1)
Size of stone (mm)
Total (n=1,593) 4.0 (3.0-6.0) 4.8 (3.5-6.7) 0.001
Without microscopic hematuria (n=282) 5.0 (3.3-9.0) 6.6 (4.6-8.7) <0.001
With microscopic hematuria (n=1,311) 4.0 (2.9-5.3) 4.4 (3.5-6.0)

Values are presented as number (%) or median (interquartile range).

Table 4. Multivariate logistic regression analysis of demonstrated independent factors for absence of microscopic hematuria

Odds ratio 95% Confidence interval P-value
Stone size (mm) 1.147 1.110-1.185 <0.001
Pyuria 2.485 1.771-3.487 <0.001
Hydronephrosis grade
Moderate to severe 1.416 1.058-1.895 0.019
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