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Abstract: A total of 90 post-operotiv€ gynecological patients who n€€ded r€sidual urine m€asur€ment
wer€ shdied in the Department of Obstetrics and Gyne.olog/, Faculty ofMedicin€ Sirirqi Hospital Mahidol
University, b€tw€etr JuDe 1, 1999 and April 30' 2000. Residual urine of each patient was m€$ur€d by
nornlal saline instillation technique, followed by re-catheterization which ws3 coBidered as the gold
standard. The accuracy and agreement of the r€sults of residual urine measurement by th€ two techniques
w€re calculated. In comparison with re-catheterization, the accuracy of the normal salin€ instilation
t€chnique was 83.370, with 66.77, se$itivity, 96 lqo specifrcitr, g2.aEapositive predictive value, 79%
negativ€ predictive valu€, 3.9 7d false positive rate, and 33.3 % false rcgativ€ rate' The Kappr coefficient
was 0.65 (P < 0.001). No complicstions from €ither t€chnique were foNd. Residual urin€ measurement in
post op€rative gynecological patients by normal salino iBtillation yielded tatu to good agr€ement with
re-cathet€rization. Due to a high percentage of fal6e n€gative rste, this n€w method may not b€ suihble for
curent clinicsl practice. Improvement olth€ technique and turther studies are necd€d.

*Depannent ofObskfics and GynecoLo|J, FaultJ oJ Medicine Siriraj Hospital, Mahidol UniversitJ, Banqkck
1A700. Thailand.
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INTRODUCTION
Disorders ot mjcluri(ion have become im-

po(ant urological complications of some gyneco-

losical Drocedures such as radical h) srer€ctom) vagF

n^'i hvsterectomv, andior anlerior colporrhaphy witi

Dosteflor colpoperineorrhaphv rA-P repair) The

parhophysioiogrcal mechanisms respon<ible lor

"r'anpi" in lo.er ulinarv racr funcrion after rddical

hvs@;ecbmy are due to changes in the musculo-elas-

tic DroDerties of the bladder watl and damage to the

neurallnneruation", and those of vaginal hvsterec-

romy and/or A- P repair are d ue ro re [le\ urethral lpasm

andlocal post -surgrcal edern a "3 Insenion o[an ind

wellinq trinsurerhral catheler tor a period of !ime is

essential for these patients after the above procedures

At the time that the transurethral catheter is removed,

a residual urine measurement is required to assess

rhe adequacy of bladder emprying. A residual unne

o f more than I 00 m I is con\idered abnormal a nd leadq

to re-cathelerization with an indwelling catheter for

3-5 consecutive daYs '

It has been believed that cath€lerization

values are accwatee and they constiiute th€ standard

wjth which procedures that are cupposedly les\ inva-

sive har e been compaJed ro | ' Ho$ ever. cal heLeriT a_

tion may be uncomfortable for the patient -and cause

urinary tract infection or uethral trauma ''
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To avoid the disadvantages of re-cathete-
rization, normal saline bladder inslillation has been
L5cd In some rnsLirur ions lo dsses, rhc rer idual ur ine
which is thediscrepancy betwe€n theinstillation and
voiding volume. However no study has been car-
r ied our to compare the accurdc) of lh is lechnique
wiih tha. of re-catheterization. The purpose of this
srud) was to e\aluate the accuracy of re 'rdual unne
neasurement by nomal satine instillation and re-
calheterization in posfoperative gynecological
patients, wbo needed residual urine measurement.

MATERIALS AND METHODS
Frorn June l, 1999-April 30, 2000; 90 con-

secudve posl-operative gynecological patients, who
needed residual urine neasurement after the removal
oi udn.urelhral c,rfierer, were evalualed. Parienrs
with a history of recurrent urinary traci infection or
concomittent urinarf tract injury during the gyneco-
logical procedures were excluded. On the day of
transurethral calhoter removal, 200 ml of nornal
saline solution or less, if the patient had a strong
desire to void, was insrilled into the btadder through
the indwelling transurethral catheter. The volume
was recorded and then the catheter was removed. The
patient was asked to void imrnediatety and rhe void-
ing volume was measured and recorded. The residual
urine was the discrepancy between the instillanon
and voiding volume. Residual urine measuremeni
was then performed in the same patient by the re
catheterization technjque- After 2 sPontaneous
emptyings, the patienl was immediately catheierized
with a lubdcated 12F Nelaton catheter for residual
urine measurement in a routine sterile fashion- An
indwelling transurethral catheter was reinserted if the
residual udne determined by re catheterization was
more than 100 ml or the patient could not void within
6 hours after the removal of the catheter Residual
urine measurement by re-catheterization was used as
the "Cold Standard". A residual urine volume of
< 100 ml would be defined as "Negative", while that
of> 100 ml was classified as "Positive".

The rcsiduat urine measurement by the nor-
mal saline instittarion technique was related to that
of re'catheterization by contingency tabte methods

and evaluated for signincance by Chi-square analy,
sis. The agreement of the results was calculated
using the Kappa coefEcient. A p value < 0.05 was
considered significant.

RESUI]TS
The patienls' ages ranged from 29-80 years

withameanageof 54.4a 13.7years. Almostal l the
patienls (98.97o) were multiparous and nearly 60 per-
cent were in the postnenopausal period- Since Ue
mosl common diagnosis of these pat ients was
utedne proiapse, vaginal hystereciomy with A-P
repair was the most common gynecological Foce
dure performed. followed by radical hysterectomy
for stage I cervical cancer. The duralion of indwell-
ing transurethral cathet{f was 3-7days in most ofrhe
palients (82.2%) (Table l).

Comparison of residual urine measurcment
by normal saline inslitlation and re-cathetedzation
is shown in Table 2. The sensitivity and specificity
were66.1qa (95E CI= 49.7-80.4> ?,:,d96.|% (gsEacl
= 85.4-99.3), respectively. The positive predictive
value of rhe procedure w^s 92.8qa (gsqocl = 15.0-
98.8) and the negative Fedictive value of the proce-
dwe w^s 79Ea (95EaCI = 66.5-87.9) with a false posr-
tive and negative rate of 3.9 ^nd 33.3 qa. rcspec-
tively. There was significani ageement in the re-
sults of residual urine measurement by lhe two tech-
niques (Kappa coefficient = 0.65, P< 0.001).

DISCUSSION
Some gynecological procedures, such as

radical hysterectomy, vaginal hysterectomy and/or
A-P repair have documented adverse effect on the
function of lower udnary tract.'3 Measurement of
poqt-micrur iuon bladder volume or re{dual ur ine is
important in the assessment of voiding disorders. A
catheterized residual urine sample is accepted as re-
liable and useful in the assessment of many urologi-
cal problemsq. It is, indeed, the slandard against which
oiher modalities are compared, such as the phenol-
sul tonephlhalern excreron tesir0. post voiding in
trayenous radiographsll, percussion, palpation and
uttrasonography. r'� '7 Although cathete zation is the
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Table 1. Patient characteristics.

Number

Parity
0
I

I

33
56

38
52

30
4 l
1 8

I

1 . 1
36.7
62.2

42.2
57 .8

33.3
45.6
20.0

1 . 1

42.3
22.2

l � l
l � l

82.2
17.8

stJ"

Diagnosis
Stage I cervical cancer
Uterine prolapse
Cysto-rectocele
Vagino-cutaneous fi stula

cynecologic procedure
Radical hysterectomy
Vaginal hysterectomy with A-P repair

Vaginal hy sterectomY
Fistulectomy

Duration of indwelling transurethnl calheter
3'7 days
8-10 days

30
3 8
20

1
I

'74

Table 2. Contingency table arranged to show the prediction potential of residual urine measurement by the

normal satine instillation technique

Re.catheterizstion Tbtal

> 100 ml (Positiv€) < 100 nl (Negative)

> 100 ml (Positive)
< 100 nl (Negative)
Total

28
62
90

2
49
5 1

1 3
39

*sensit iv i ty66'7%(26|39),specjf ic\ryg6' IEa(49151) 'posi t ivepredict i \e\a| 'Je92.8qa(26128) 'negat ive

$edircti\e valr& 79qo (9/62).
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most accurate method of assessing residral unne

volumes, it may be uncomlortable for the patienr and

cause urinary tracl inlection or urethral trauma.'!

Ullrasonography nolv provides a possible alterna-

tive mcihod for eslimating bladder volume non-
invasively but a review of rhe published resulis of
rh is  Iechnique prc.ents a col lu . inP p ic lure.  par l icu

larly witb low residuals.rl'?
Nornal saline bladder inslillation belore the

removal of transurethral catheter is simple and has

been used in some instihtes to assess the residual

unne.  However.  r r  i .  no l  a phy. io logrcal  s ta le ' ince

rbe bladder is filled with a large amount offluid (200

ml of normal saline solution) within a short period of
r imc.  lhe abrr | | )  ro conl i rm rh i r  meacuremenl  in

paticnts avoids the discomfort and the risks of ure
lhral lrauma and urinary tract inleclion from re calhe_
rer . /at ion.  In  our ' rud) .  a l 'hough nonnr l  :d l inc;n-
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