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The Usefulness of Doppler Sonography in the
Assessment of Disease Activity of Ulcerative Colitis

You Suk Oh, M.D., Woo Chul Chung, M.D., Sung Su Hwang, M.D.*, Kang-Moon Lee, M.D.,
Chang Nyol Paik, M.D., Young Seok Cho, M.D., Bo In Lee, M.D.,, and Gyu Yong Choi, M.D.

Departments of Internal Medicine and Radiology*, The Catholic University College of Medicine, Seoul, Korea

Background/Aims: Disease activity in ulcerative colitis (UC) is generally assessed using symptoms, laboratory da-
ta, endoscopic findings, and histology of the biopsy specimens. In this study, we compared disease activity of UC
as determined by clinical features and endoscopic findings, and aimed to assess the clinical usefulness of Doppler
sonography. Methods: The duplex Doppler sonography of superior mesenteric artery (SMA) and inferior mesen-
teric artery (IMA) of 10 patients with clinically inactive UC and 20 patients with active UC were evaluated by
one radiologist who was blinded to clinical information. Peak systolic velocity (PSV), end diastolic velocity
(EDV), resistance index (RI), and pulsatility index (PI) of the SMA and IMA were evaluated. All patients under-
went biochemical and endoscopic evaluations thereafter. Correlation between disease activity by the Truelove-Witts
classification and the Mayo scoring system was measured, and we compared hemodynamic parameters between
active and inactive UC. Results: Correlation rate of disease activity between these two scoring systems was
93.3%. Flow velocities (PSV, p<0.001 and EDV, p=0.03) and PI (p=0.03) were significantly higher in patients
with active UC than inactive UC. PSVs of the SMA and IMA were also significantly correlated with disease
severity. The active UC could be accurately diagnosed using Doppler sonography (AUC=0.83; 95% confidence in-
terval 0.68-0.99). Conclusions: In patients with UC, clinical stage was well matched with endoscopic disease
activity. Doppler sonography was a readily available method, and PSV of SMA would be clinically useful in pre-
dicting of disease activity and severity. (Korean J Gastroenterol 2010;56:346-352)
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Fig. 1. Duplex doppler sonographic examination. (A) The sampling cursor was placed within the lumen of the vessel, 2-3 cm distal to
its origin, and the angle between the ultrasound beam and the SMA is maintained at 60°. (B) Duplex Doppler sonography of the IMA
was performed with 60° of the insonation angle. The hemodynamic parameters were calculated automatically by the spectral analyzer of

the ultrasound system.

teristic (ROC) A4S o] 83lo] 4 o}l "4 (area under

the curve, AUC)S 743} ).
3. 4 &AM

Az 0| Ade HF+EFAAX (meantSD)E LEMHL, &
Al AglE Windowg SPSS 120 ZZIZ(SPSS Inc.,
Chicago, IL, USA)y& A-83to] EAsqich 7 7 7+] )L
Z 9Jafl A< W] 79 Mann-Whitney U-testS o83}
of vlaslodar, Al i 7k wlazellA] d<r wigre] 79 ]
247 B4 o & Kruskal-Wallis testS o]-3kgich BA1H o
2 593k ZhS pgrol 005 nRkel A$2 A olsloirt

£ o}

S

1. CH& EHXIe|

dm

BEA GA 207 Foll 0L ofRfol L 1L WA
ol REL 1041014 734193, FAS 641 vl
BEA B 107 Foll 4L ol 69 PAT, B4
7 207 Foll oW oiA, 119 dAleh WSEA 2
A 8 T4 A gloln 29e Auldelolgla,
SEA PAE oS FeAol W Auldolgi
AE §717-2 24304871 L0l T, WA A AL AL
HISFEAollA] 27, SEAGIAE 117e] B Agela
Asieh. SMAell il £2e) 2guhe ol A ALelA
AABIAE, IMAS] AL Eule) A A3 Bl
o] BFHslel 278©0%)lA ABH o At

2. Truelove Witts 272 Mayo 272l H|1t

& 3079 2AF T 287(93.3%)0lA A9l F54ol ¢
X8}k Truelove Witts 5ol 25 ol4to g B
182 WA AALNA f2o] 3w ARt 4wt
mjefsto] Mayo wirollAle AEZ BEE ek Truelove
Witt el FEE EE 182 WA AAbellA] AH
I3 Aut H kol B o] Mayo ErellA TE%
oldoz I on, o] At BFuE 7HAI giglrh
WA AAL Sl 3% 9] 3ERH10%)ell A 4 Sl sty
Ak vEFAellA ] S85 Hel 97 17, el
A TEE o) do g AR 797k 2%ellet. P S

fl

¢

5 H9l 312} S-aminosalicylate S £33 3, T 555
Q) 22 R0 EE Folalgirt o]F B SixtellA &

A= 9t

o

b o

3. EE8 =30=E &3

rek
gt
M

= x|

H

O| H|w

I

SMAS} IMA©lA] 743 P A3 | 3F 3= Table 101 A&l
33tk SMAolA] Z73k PSV, EDV, PI®} CRP+ H|&54
Ak tAled $ka R ch(128.2430.1 cm/second, 18.3+9.7 cm/
second, and 3.0+0.4) 254 $hx}ol|A4](184.0+40.7 cm/second,
23.7+7.1 cm/second, 3.5£0.7) &Ju|A] =%t} SMAS] g
A AEE FAsdl 253t YA 900°E APt
A= FAFCE A AE APAR, 2594 60°
2 3k Fxo| w3l £2F AxF ZA gtk IMACIA =
PSVE} EDV7}F &84 3AollA] Ao o3t =%
o], RIx= SMAS} IMAOIA] H|&-5A 7 54 3kA} Aol
of|A] Eolgt Xo]E Ho|A| gkokrt.



Oh YS, et al. The Usefulness of Doppler Sonography in UC 349

Table 1. Comparison of the Parameters Measured by Doppler Sonography between the Active and Inactive Ulcerative Colitis Patients

SMA (60%) SMA (90%) IMA (60°)
Group CRP
PSV EDV RI PI PSV PI PSV EDV RI PI
Inactive  128.2+30.1 18.319.7 0.84+0.09 3.0+0.4 626.1+273.3 3.110.5 13394402 139483 091+0.05 3.9+0.7 0.16+0.18
Active 184140.7 23.7+7.1 0.88£0.05 3.5£0.7 1,1891647.0 3.4+0.7 237.6£104.4 25.3%13.8 0.89+0.05 3.7+0.9 1.22+1.34
p-value 0.001* 0.03* 045 0.03* 0.02* 029 0.005* 0.03* 0.32 0.53 0.006*

SMA, superior mesenteric artery; IMA, inferior mesenteric artery; PSV, peak systolic velocity; EDV, end diastolic velocity; RI,

resistance index; PI, pulsatility index; CRP, C reactive protein.
* Mann-Whitney U test.

Table 2. Comparison of the Parameters Measured by Doppler Sonography according to the Disease Severity Categorized by Truelove

Witts Classification

SMA (60°) IMA (60%)
Group CRP
PSV EDV RI PSV EDV RI PI
Inactive 128.2£30.1 18.3%9.7  0.84+0.09 3.0+04  133.9+40.2 13.9+£8.3 091+0.05 3.9+0.7 0.16+0.18
Mild 160.1£36.4 22.5+7.3 0.86+0.04 3.5+0.5 223.9+83.2 17.4£4.0 0.92+0.03 4.2+09 0.42+0.41
Moderate to severe 200.0+36.3 24.6+7.1 0.89+0.05 3.5+0.8 246.3+119.4 30.4+152 0.87+0.46 3.4+0.8 1.76%£1.49
p-value 0.001* 0.07 0.15 0.57 0.01* 0.02* 0.06 0.1 0.03*

SMA, superior mesenteric artery; IMA, inferior mesenteric artery; PSV, peak systolic velocity; EDV, end diastolic velocity; RI,

resistance index; PI, pulsatility index; CRP, C reactive protein.
* Kruskal-Wallis test.
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Fig. 2. Hemodynamic parameters of SMA by doppler sonography. (Peak systolic velocity, PSV (A), End diastolic velocity, EDV (B),
Resistance index, RI (C), Pulsatility index, PI (D)). When the PSV, EDV, PI and RI were measured according to disease severity classi-
fied by the Mayo scoring system, only PSV was significantly correlated with disease severity (p<0.001).

SMA, superior mesenteric artery; PSV, peak systolic velocity; EDV, end diastolic velocity; RI, resistance index; PI, pulsatility index.
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