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Accuracy of a Portable Ultrasound Scanning in the Measurement
of Post-void Residual Urine Volume in Patients with Spinal Cord Injury

You Chul Kim, M.D,, Chang I Park, M.D., Ji Cheol Shin, M.D.
Seong Woo Kim, M.D,, Juhn Ahn, M.D. and Woong Tae Chung, M.D.

Department of Rehabilitation Medicine and Research Istitute of Rehubilitation Medicine
Yonsei University College of Medicine

As a standard method for the measurement of post-void residual urine volume, the urethral
catheterization is commeonly used. However, it is frequently associated with the discomfort of
the paiients, urethral trauma and urinary tract infection. A noninvasive method of determining
the residual urine volume could minimize unnecessary catheterizations and be useful in the
management of neurogenic biadder in the patient with spinal cord injury(SCI). This study was
undertaken to evaluate the accuracy of a portable ultrasound scanner for measuring bladder
volumes in SCI patients undergoing bladder (raining and to determine the factors affecting its
accuracy. Sixty patients with SCI were included in this study. Two investigators performed the
ultrasound measurement of the post-void residual urine volume alternately and the same
procedures were repeated. After that, the urethral catheterization was done. In comparison of
the residual volume measured by two different methods, the correlation coefficient(Rz) of the
two different methods was 0.996 and the mean value of difference between the residual volume
measured by ulltrasound and by catheterization was 21.6 ml, The accuracy of the ultrasound
measurements was not affected by gender, types of the neurogenic bladder, shape of the bladder,
trabeculation of the bladder and central obesity. The results indicate that the portable ultrasound
scanning method is a useful non-invasive method and can be substituted for the urethral
catheterization in determination of bladder volumes in patients with SCI,

Key Words: Portable ultrasound scanning, Post-void residual urine volume, Spinal cord injury
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Table 1. Characteristics of the Subjecis

Mean age (range) 39 (21-069)
Gender Male 49
Female 11
Diagnosis Quadriplegia 31
Paraplegia 29
Etiology Traumatic 35
Non-traumatic 5

Table 2. Comparison of Volume Measurements by Ca-
theterization and by Ultrasound Scanning ac-
cording to Catheterized Volume

Catheterized

Difference' % Difference’

volume (ml)
0~100 6.8+24.8 7.98
101 ~200 951369 4.83
201~300 2741605 9.38
301 ~400 5234479 14.42
401 ~500 60.5+t35.3 1292
501 < 73.31+63.5 12.60
Total 21.6+45.1 8.47

Values are Mean 2 SD(ml).

' Catheterized volume - mean ultrasound scanning volume,
p<0.01.

* Cathetetized volume - mean ultrasound scanning volume/
catheterized volume (%), p>0.05.

AEAR, FA Fell ¥ A4 AdEsol
554, kg el Goll 23 w34 Hesd
o] 3¢f|o| g} (Table 1).

2) =0 ol# Ta@a WIEIWI|7IH
28t Br&FLe HliT

A 100 miy YFHeR Endd g alx
o] fel 7ol Hm2', 100 ml A3 WFasw
AAE Aexst Fag ouE ZAA vk Ex
o2 ZRY AxFEE 100 ml FAZ vhvelA
FEEI F4 0 v 2eFrkTable 2). £k
Hew 4% Aol derd ExiAgat ¥
F2EHEPI Hole FAHLE FelwAl
AL Hp<001), T BEELE Fog Aolg B

100

E 600

2 500 ot e

3 400 0PN

o 300 -:é Y¥=1.10058 * X
[=+]

T 200 < R*=0.966, p=0.000
2

"&,‘ *

(&

1 1 ]
400 600 800
Mean ultrasound scanning volumaimil)

Fig 1. Correlation of volume measurement by catheteri-
zation and by ulirasound scanning.

Table 3. Comparison of Volume Measurements by Ca-
theterization and by Ultrasound Scanning Ac-
cording to Gender

Gender No. of cases Difference
Male 49 16,0321
Female 1t 2221545

Values are Mean £ SD(ml), p>0.05.
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b HHEA A ExEFAYE WFREer el
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QHp=0.000)(Fig. 1).
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Tabie 4. Comparison of Volume Measurements by Ca-

Table 5. Comparison of Volume Measurements by Ca-
theterization and by Ultrasound Scanning ac-

theterization and by Ulirasound Scanning Ac-

cording to Shape of Bladder

cording to Trabeculation

Shape of bladder No. of cases Difference Trabeculation No. of cases Difference
Round 41 1871354 Yes 21 2621295
Ellipsoid 7 12.5420.8 No 39 12.2+39.5
Rectangular 4 23.1£58.7

Irregular 8 10.14-47.0 Velues are Mean = SD{ml), p>0.05,

Values are Mean+ SD(ml), p>0.05.
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Table 6. Comparison of Volume Measurcments by Ca-
theterization and by Ulirasound Scanning Ac-
cording to Type of Bladder

Type of No, of

. 1 - 2
bladder cases Difference % Difference
Hyperreflexic 38 9.1+335  3.61+2672
Areflexic 22 303+39.5 9.631+12.00

Values are Mean +SD(ml), * p<0.05, 2 p>0.05.
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