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Relationship of Clinical Manifestation
of Renal Colic to Ureteral Stone Size
and Location

June Young Lee, M.D., Minhong Choa, M.D.", M.D.,
Hyun Jong Kim, M.D., Nuga Rhee, M.D., Sung Phil
Chung, M.D., Hahn Shick Lee, M.D., Min Joung Kim,
M.D.

Purpose: This study was designed to correlate the size and
position of ureteral stones to their clinical manifestation.

Methods: This study was a retrospective review of medical
records of 201 patients who visited the emergency depart-
ment complaining of renal colic and diagnosed with ureteral
stone(s) by use of computed tomography from July to
December 2011. The size and position of a stone and the
corresponding ipsilateral hydronephrosis, as well as the num-
ber and type of administered analgesics, were evaluated.

Results: Ureteral stones were located at the ureteropelvic
junction in 2.0% of cases, at the proximal ureter between
the ureteropelvic junction and the iliac vessels in 41.8% of
cases, at the ureter crossing exteral iliac vessels in 1.0%
of cases, at the distal ureter between the iliac vessels and
the ureterovesical junction in 12.9% of cases, and at the
“ureterovesical junction in 42.3% of cases. Where the urater
crossed external iliac vessels, the mean size of stones was
significantly larger in the upper ureter, as 5.3+2.3 mm,
than in the lower ureter, as 4.2%1.8 mm. Pain duration and
stone size were significant factors associated with
hydronephrosis by logistic regression analysis. Ketorolac
was selected as the first-line analgesics in 169 patients
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(94.9%). The factor affecting the response to analgesic
treatment was stone size. Patients needing analgesic
administration three fimes or more, had smaller stones.
Conclusion: Most of the ureteral stones observed were
located in the proximal ureter and at the ureterovesical junc-
tion. Hydronephrosis occurred more often in patients who had
longer periods of pain and larger stones. Patients with smaller
stones needed more frequent administration of pain killers,

Key Words: Ureteral calculi, Hydronephrosis, Pain
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=2 X (Visual Analogue Scale), &
(Costovertebral angle tenderne s)
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Ho A B Al A~ (Hospital mformatlon system) & F3
Foidt EA L F7 W A5E AT 3 Aot
W FA9 AvAAA Y ds §5FE ddEin F

g e &9 (Kidney ureter bladder, KUB) ¢4
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Q

Junction) %‘l §2 1'}*01
9% 23 (proximal ureter) I,
(Ureter crossing external iliac vessel), H!"{%C’é‘:a"?if’&
WAl g g dol R Ato]o] A9l 2 (distal
ureter) H‘%OQ—O] HBH (Ureterovesical junction) & &
Fatodch A4 g FAF St o el tid A B
AEele) Aol 927t e BLele Ado] 2 =
glol A §2E Fale] 2A%I.

15 #2kE SimensAte] 64—channel multi—detector

row computed tomography scanner (Somatom

ML

Sensation 64: Siemens Medical Solutions, Erlangen,
Germany) & o]&8te] 5 mm 722 F T4 Picture
Archiving and Communication Svitem (PACS) %dAHe
Fote] afzEMdo] AAHEHATHI00 kVp, 220 mAs,
pitch 1.0).

3. &4

A Yol, F59 4=, 249 37

+ Student’s t—testZ &
T‘ﬂ%ﬁﬂ 52 71re =
o] Mann-Whitney U test & &
TR /EEelvh 128 Pearson’s chi—square
test® o] &3, 2AXE 37 FHoF 45 9
FE T okl BErdd 3Ee alg HHEith
pake] 0.05 vt v AR o7 {2 R |33}
A1, ML SPSS software, Window 12.0 version
(SPSS Inc., Chicago, IL, USA)& AM43F5ith

3 20199 BAE des $Astdth A49 oA
L go|gRrAddo] 853 (42.3%) 28 717 Y

2, 29% avo] 849 (418%) 0% FHAR B3kod,
Q9% o3 26W (12.9%), AR 7o B 47

(2.0%), 833} wgYdda a7 29 (1.0%)

EolgithFig. 1), s2Y YU BAARE /1208 4Re
B3} oo T el 84T YNH S4H 2 @
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ol gttt AXY 7]+ 5.3£2.3 mm9} 4.2+1.8 A 218 57.2%A4 FA5E Tt Fa=
mmoZ FF 2@ AN 3717 | o} (p<0.001). FF Bl JAL F= QAES Lolr] A% 2A2H 3

28 FN9 64.4%, HFLB AN 514%A4 FAF  ARY A FFo] LYL4E, AYY 77} B4 4

o] FWHUL(p=0.062). 243 FF2 Ao A4l A%l 2 Asgit(Table 2). ZF FA R o] 54

o] A Fal= 29 (1.0%) 0= 25 ARond T o Fel ©tE 449 A7)+ Fig. 2 8 2

HollA FukEqich AU g8 TS 1498 (7.0%) i
o] a7k S84 A8 A3 YAk 3. 55 ZE HHE QOIS 3

2017949 At 7he-dl 178% (88.6%) oA I EA 7} =

of H et (Table 3). 71 H& Fojd AF5Az i

ketorolac tromethamine®| 1697 (94.9%)2 2 713 m

7 of ALE-E Ut F W o] AFA7} ALY e 529 !

UPJ !

(20%) ] J o% ﬁ"'ﬂ f?}-’*]- ] 25.9¢ ﬂoﬁ VHC]'O}D:‘E]' ] i?‘i““]’ “\'_}'E\i 1
¥ 2U0Er A4 AVE A ? %C’*C}(D=

B Upper 0.003) (Table 4). F %l o4 WEA/ Fol® 875 |

8% ar '

9 A4 A7 HdE 39518 mmSim, B Eokﬁ] =} ‘

(‘ﬁ‘]};) | So] 44 :27)E 4.9+2.2 mm3ith(p=0.002). |

: 3 i

Distal ureter i

(12.9%) Lower B |

UV ureter v ) k ;

(42.3%) |

~ 2 A7olA @AM Ay ANsREIANN 2 i

Fig. 1. Location of ureteral stones. A RS T4 24 AT a8d 230197

UPJ: Ureteropelvic junction T 23H4 Y 841%F AR, Af-gdolB s u ]

UEIV: Ureter crossing external iliac vessel ol E g nale g4.e 2z 19 (2.00) 3 29 (1.0%) 1

UVJ: Ureterovesical junction ol 2Jubz] ekgrth Al g Fho] Rl g Fo| vjgAT Y |

Table 1. Comparison of clinical characteristics according to the position of stone

Position of stone i

p-value L}
Variables Upper ureter (n=90) Lower ureter (n=111) 4
Age, mean+SD 426X 133 44.8£13.4 0.230 |
Male gender, n (%) 62 (68.9) 79(71.2) 0.725 i
Pain duration (hour), median (IQR) 2.0(1.0,5.0) 2.0(1.0,4.0) 0.498 'g
Pain scale (VAS), mean £ SD 57119 54%x19 0.246
CVAT, n (%) 59 (65.6) 19:(71.2) 0.393 ;
Left-side, n (%) 56 (62.2) 58 (52.3) 0.156 ]
Stone size, mean £ SD 53%23 42%1.8 <0.001*
<5 mm, n (%) 47 (52.2) 84 (75.71 0.001*
Hydronephrosis, n (%) 58 (64.4) 57(51.4) 0.062 3
Microscopic hematuria, n (%) 87 (96.7) 104 (93.7) 0.517 8
Serum creatinine, mean = SD 1.0£0.2 1.0+0.2 0.798 .
Visible in KUB, n (%) 50 (55.6) 49 (44.1) 0.121 |
Combined with APN, n (%) 2(2.2) 0 0.199 i
Admission, n (7¢) 9(10.0) 5( 4.5) 0.166 !

SD: Standard deviation, IQR: Interquartile range, VAS: Visual analogue scale, CVAT: Costovertebral angle tenderness, KUB:
Kidney ureter bladder, APN: Acute pyelonephritis . j
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| A o%old 9752 APRUSzIoNt XA Al AAE FAse R UPET R W FUFE U
1 JZa97) i ANRTEBYNT 2HY A A = 10092 22HE A B shsdled A% A%
: gatA 29 & ey 44949, Song F'VFH 7} AA 0 ANTYFL ol do 5L Fi Ao o}
Eisner 3% 2% 24 8459 AN FEI 4 4 Zhd A9 93] 2 37]o ie} FAFe] T2 M
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Table 2. Logistic regression analysis of the factors affecting hydronephrosis
95¢% confidence interval
Variables Significance Odds ratio
lower upper
Univariate analysis
H Age 0.999 1.000 0.979 1.021
] Sex 0.147 0.630 0.337 1.177
i Pain duration 0.012%* 1.066 1.014 1.119
i Pain scale 0.786 0.980 0.846 1.134
CVAT 0.225 0.685 0.371 1.263
Intractable pain 0.684 1.142 0.601 2.170
Stone location 0.063 0.582 0.329 -1.030
Stone size 0.012* 1.213 1.044 1.408
Side 0.134 1.547 0.875 2.736
Visible in KUB 0.963 0.986 0.548 1.775
Multivariate analysis
Pain duration 0.018% 1.060 1.010 1.113
Stone size 0.030* 1.185 1.016 1.381
a4 RE
ﬁ CVAT; Costovertebral angle tenderness, KUB; Kidney ureter bladder
~= 4 .
E 51
E
8
! z
(]
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: &g
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% 3 T T T T T T
i Proximal Distal uvJ Proximal ~ Distal uvy
1 L o ]
"f Without hydronephrosis With hydronephrosis

Fig. 2. Stone size according to the stone location and hydronephrosis. Because of low number of case, ureteropelvic junction
(UPJ) and ureter crossing external iliac vessel (UEIV) were omitted from the figure
UVI: Ureterovesical junction
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AR BAE ATFsAEd, FF5 LYY ZHE Ao AstAl e FaSith 15 55 F2IA oy ;)
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B Qs B 9344 A gkAe g A Al dA f4At o]l I-f%& (lamina propria) 2 47 Zehg 2AZd= Ao
2 Ad9sr) el $ AR o] lokt, 7)E A1 At 2 olafixo] gt FEA 3..1,‘7@‘01] vhgste] Qe Hy
2™ 5 mm ©]&te] AAL 68~78% A WS ¥ T A4 2707 8 #5384 Ha, Ay ] 2.2
I, suugol ANl AoE ok 92% 7 T A& e F4d 7 oA 5d 27 =0 %?%“5}‘:} e g
B0 Bag o o nEA X E T A4o] 2l ol WE AEe] dFe} 279 ¢y A7 BEe )
HE He 397 232, $34494 54389 v x93 2h gebA =], Bl A 71E0R 0-1.54 7 E9be
AlgE 23te A9E 87 9o ZE Saol4] 3F i Al F748t7] Al gzl 1.5~523F Skl 8
stAl ad¢FA e A A7E DAekslof shetel s fic st & 499 7= 21*54““1 5~18413F
o &S A7 + ek Tholle FF ZF ZaddA 2o 28 A5 9
88 34 AAdE S dFI] d8 FF 24 4= ARHZ dFED Ue v AHZ) =8 A ZA (non—
o} AAe] 37]2 ABDBAE Q5 T A7 Y steroidal anti—inflammatory drugs, NSAIDs) & g &
Table 3. Used analgesics
. Number of patients (%)
Analgesics :
ks Jnd 3u

Ketorolac 169 (94.9) 18 (34.6) 2 (25.0)
Tramadol 6( 34 6(11.5) 0
Morphine 2( 1.1 13(25.0) 4 (50.0)
Meperidine 1( 0.6) 15 (28.8) 2(25.0)
Total 178 52 8

Table 4. Logistic regression analysis of the factors affecting analgesics administration more than twice

95% confidence interval

Variables Significance Odds ratio
lower upper
Univariate analysis
Age 0.201 0.984 0.960 1.009
Sex 0.223 0.659 0.338 1.288
Pain duration 0.710 0.995 0.970 1.021
Pain scale 0.061 1.177 0.993 1.395
CVAT 0.138 1.735 0.837 3.594
Stone location 0.167 1.581 0.826 3.027
Stone size 0.003* 0.750 0.620 0.907
Side 0.869 0.948 0.501 1.794
Hydronephrosis 0.684 1.142 0.601 2.170
Visible in KUB 0.698 0.875 0.445 1.719

CVAT: Costovertebral angle tenderness, KUB: Kidney ureter bladder
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