
INTRODUCTION

Accurate measurement of postvoid residual (PVR) vol-
ume is important when assessing patients with voiding 
dysfunction, particularly patients with neurogenic blad-
der caused by cerebral infarction or spinal cord injury, or 
in patients with iatrogenic bladder injury [1,2]. Bladder 
scanning and urinary catheterization are the two main 
procedures for assessing PVR [3]. Urinary catheterization 
is the gold standard for measuring PVR, but has some 
limitations such as discomfort, low compliance, and risk 

of urinary tract infection or injury.
Ultrasonography has been widely used to measure PVR 

for the past 40 years due to its simplicity, safety, non-
invasiveness, and painlessness [4,5]. However, false PVR 
results have been reported in cases with ovarian cysts, 
renal cysts, ascites, or uterine myoma with cystic degen-
eration [6,7]. Fluid collections may be misinterpreted as 
urinary retention, resulting in a false-positively elevated 
PVR.

However, no study has reported false-positive results 
from bladder scanners due to less cystic lesions such 
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Precise measurement of postvoid residual (PVR) urine volume is a key factor in assessing patients with voiding 
dysfunction, including those with lower urinary tract problems. The safe and noninvasive ultrasound bladder scan 
is the preferred mode to measure PVR volume. However, this procedure has a false-positive rate up to 9%, in the 
presence of ovarian cysts, renal cysts, ascites, or uterine myoma with cystic degeneration. Until now, cystic lesions 
are known to cause false positivity in ultrasound bladder scanner. However, we encountered falsely-elevated PVR 
in two cases of non-cystic uterine myomas. We present these cases with detailed radiologic images and volume 
measurement data.
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as uterine myoma. We report 2 cases of uterine myoma 
which dose not include fluid collections caused falsely-
elevated PVR errors on ultrasound bladder scanner mea-
surements. 

CASE REPORTS

Case 1
A 47-year-old woman with gait disturbance was admit-

ted to the Spine Center. Cervical spine magnetic reso-
nance imaging showed C1 spinal cord atrophy. Ten days 
after admission, C1 laminectomy and occipito-cervical 
fusion (occiput to C6) were performed for spinal cord 
decompression and occipito-cervical stabilization. After 
surgery, the patient was transferred to Department of 
Rehabilitation Medicine for rehabilitation of gait distur-
bance and voiding difficulty.

A portable ultrasound bladder scanner (BioCon-500; 
Mcube Technology, Seoul, Korea) measured the PVR 

volume within 30 minutes of voiding. Complete emp-
tying of the bladder with urethral catheterization was 
recommended when the PVR volume was over 100 mL. 
For patients with PVR volumes between 300–450 mL 
measured by the bladder scanner on initial several days, 
urethral catheterizations for emptying the bladder were 
performed immediately after the measurement. Medi-
cations such as cholinergic agents and alpha-blocker 
were administered. However, although the dosage was 
increased, PVR volume was constantly elevated, with no 
indications of any decrease. Interestingly, only 30–100 mL 
of PVR was consistently drained by catheterization, while 
the bladder scanner measured up to 300–450 mL. On the 
other hand, the portable ultrasound bladder scanner 
volumetry did not show discrepancies in other patients. 
We suspected some structural abnormality might be hin-
dering complete catheter drainage of the residual urine, 
or that there might be some other underlying implication 
for the consistent error in the bladder scanner measure-

Table 1. The amounts of radiocontrast agents infused in Case 1 and the immediate PVR volumes measured by bladder 
scanner

Volume (mL) 
Amount of radiocontrast agents infused 0 200 400 450

Amount of urine during voiding - - - 410

Bladder urine volume on bladder scanner 222 460 470 270

PVR, postvoid residual.

A B C

200 mL 400 mL

Voiding

Fig. 1. Voiding cystourethrogram images after infusion of radiocontrast media in varying amounts. After infusion of 
200 mL of radiocontrast media, the postvoid residual (PVR) volume measured by bladder scanner was 460 mL, and 
filing defects (arrow) to be estimated as myoma mass were observed (A). After infusion of 400 mL of radiocontrast me-
dia, the PVR volume measured by the bladder scanner was 470 mL, and no filing defect was observed as the bladder 
urine volume increased (B). After infusion of 450 mL of radiocontrast media, 410 mL of urine was voided, but the PVR 
volume measured by the bladder scanner was 270 mL (C).
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ments for this patient.
An urodynamic study (UDS), intravenous pyelography 

(IVP), and voiding cystourethrogram (VCUG) were per-
formed to assess the urinary tract; no significant abnor-
mality was found in the voiding pattern, bladder shape, 
or urinary tract.

Further evaluation was performed by simultaneous 
modified VCUG examination and bladder scanner mea-
surement, in order to find the reason for discrepancy 
observed between PVR measurement by bladder scanner 
and catheterization. Before the VCUG, the patient’s blad-
der was completely emptied by catheterization. However, 
the bladder scanner showed 222 mL of PVR. Infusion of 
200 mL of radiocontrast media into the bladder gave a 
readout of 460 mL of urine volume, when measured by 
the bladder scanner. After infusing 450 mL of radiocon-
trast media, 410 mL of urine was voided, but the PVR 
volume measured by the bladder scanner was 270 mL 
instead of 40 mL (Table 1, Fig. 1).

An X-ray image showed filling defect in the upper por-
tion of the bladder after 200 mL radiocontrast agent in-
fusion. We suspected mass lesions around the bladder 
(Fig. 1A). Abdominopelvic computed tomography was 
performed for further investigation, and several mass-
like lesions were detected in the uterus. Endovaginal ul-
trasonography confirmed variable sized uterine myoma 
without secondary cystic changes (Fig. 2). The patient 
was hence referred to the Obstetrics & Gynecology Clinic 
for treatment of the myoma.

Case 2
A 44-year old woman visited the Emergency Depart-

ment with headache, and was diagnosed with subarach-
noid hemorrhage due to ruptured anterior communicat-
ing artery aneurysm. The day she was admitted to the 
Department of Neurosurgery, the patient underwent a 
right frontal lobe craniotomy and aneurysm clipping.

The patient was transferred to the Department of Re-
habilitation Medicine to receive rehabilitation therapy, 
48 days after surgery. Upon transfer, the residual urine 
was 200–300 mL when measured by a portable bladder 
scanner, but 20–30 mL when measured by urethral cath-
eterization, showing a considerable discrepancy. Con-
sidering that this patient’s history included symptoms of 
frequency, incontinence, and severe menstrual pain, a 
gynecological cause was immediately suspected. 

Endovaginal ultrasonography was performed 3 days 
after transfer to the Department of Rehabilitation Medi-
cine. Two non-cystic uterine myoma masses were seen: 
one was 6.4 cm×5.8 cm size with 113 mL volume, and 
the other was 2.8 cm×2.6 cm size with 10 mL volume, as 
calculated by three-dimensional (3D) endovaginal ultra-
sonography [8]. The total 3D volume of the two myoma 
mass was 123 mL, which was the difference observed 
in PVR measurement by urethral catheterization and 
the bladder scanner. It can therefore be considered that 
myoma without cystic degeneration was recognized as 
residual urine. 

In Case 2, the cause of falsely-elevated bladder scanner 

A B

Fig. 2. Endovaginal ultrasonography shows masses of various size in the uterus. Especially, the biggest sized mass was 
found in the uterine fundus with 6.10 cm×5.02 cm (A). The second biggest mass was shown in the anterior fundal area 
with 4.69 cm×3.51 cm (B).
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measurements was ascertained quickly, and a treatment 
plan was determined based on the previous case (Case 1).

DISCUSSION

Previous studies have shown that portable ultrasound 
bladder scanners are moderately sensitive, but less spe-
cific, for detecting urinary retention, showing a false-
positive rate up to 9% [2]. The low specificity is probably 
because bladder scanners have difficulty differentiating 
between fluid collection in the pelvis and lower abdo-
men, and residual urine [2]. In other studies, lesions of 
cystic pathology in the abdomen and pelvis affected the 
bladder scanner results, and they were predominantly 
echo-free [3]. The bladder scanner falsely perceives the 
echogenicity to be similar to urine, leading to a false-
positive PVR. In this study, it is notable that non-cystic 
uterine myomas resulted in false-positive elevated PVR 
on the bladder scanner. Since bladder scanning has a 
widespread use in assessing urine collection, bladder 
volume, and to avoid unnecessary catheterization, the 
possibility of false-positive PVR values must be kept in 
mind in clinical settings [9]. 

One study has proven that the BioCon-500 ultrasound 
machine used in this study shows good accuracy, with 
no significant difference in PVR measured between Bio-
Con-500 and urinary catheterization [10]. However, in 
our study, the increasing urine volume was not propor-
tional with the PVR volumes measured by the bladder 
scanner. As shown in Case 1 VCUG test results, when 
urine volume in the bladder is zero, the PVR volume 
measured by the bladder scanner was 222 mL, suggest-
ing the possibility that uterine myoma was recognized as 
urine volume. In addition, after infusing 450 mL of radio-
contrast agent to the bladder, 410 mL of urine was voided, 
but the bladder scanner measured 270 mL PVR volume. 
This indicates that the 270 mL myoma mass-related vol-
ume was measured in addition to 40 mL of real residual 
urine volume, and confirms the possibility that the 222 
mL of the PVR volume measured when bladder urine 
volume was zero, was the myoma volume. However, after 
infusing 200 mL and 400 mL of radiocontrast agent, the 
PVR volumes measured by the ultrasound bladder scan-
ner were 460 mL and 470 mL, respectively. This pattern 
indicates that as real urine volume increased, the myoma 
volume was ignored by the bladder scanner. In other 

words, we interpret the pattern that when residual urine 
volume in the bladder is small, myoma volume seemed 
to affect the volumes measured by the bladder scanner, 
but as the residual urine increased in volume, the impact 
of the myoma volume decreased. This led us to consider 
new characteristics of measurement error of bladder 
scanners, and further studies on this are considered nec-
essary. 

These two cases indicate the importance to note that 
myoma without cystic change can cause false-positives 
on bladder scanner measurements. We consider that 
bladder scanners calculate the urinary bladder volume 
based on true residual volume and additive effect of the 
mass with/without the cystic lesion, especially in lesser 
bladder volumes. In conclusion, a significant discrepan-
cy between PVR measurement by a bladder scanner and 
urinary catheterization implies a possible abdominopel-
vic pathology, and further evaluation is recommended. 
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