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Background: One of the complications after anterior
cruciate ligament repair surgery is urinary retention.
It creates a lot of pain and anxiety for the patient. The
incidence of urinary retention after anesthesia was
approximately 5-70%, which was significantly different due
to the patient group and the type of surgery.

Objectives: To investigate the incidence and risk factors
of urinary retention in patients undergoing anterior cruciate
ligament repair surgery.

Methods: The retrospective study was performed by
reviewing medical records of patients undergoing anterior
cruciate ligament repair surgery from December 1, 2014,
to December 1, 2019. All data were analyzed by the
multiple logistic regression in the SPSS program.
Results: From 385 patients undergoing anterior cruciate
ligament repair surgery, 84 cases (21.8%) developed
postoperative urinary retention. The significant risk factor
was the volume of the intravenous fluid equal to or greater
than 835 ml (p=0.019). There was no correlation between
urinary retention and age, sex, body weight, comorbid
disease, duration of surgery, techniques of anesthesia,
and the amount of pain medication received.
Conclusion: The incidence of postoperative urinary
retention in anterior cruciate ligament repair surgery was
21.8%. The significant risk factor was the volume of the
intravenous fluid equal to or greater than 835 ml (p=0.019).

Correspondence to: Busara Sirivanasandha, M.D., E-mail: busarasiri@gmail.com
Received 7 May 2021, Revised 18 May 2021, Accepted 2 June 2021

310 Adayfian3 2564;47(4) * Thai ] Anesthesiol 2021; 47(4): 310-5.



d
AMY 033018INT LAZAUE

Dudsadee Atungkoon, et al.

tsinduleduiide wiwiniuFenas 21.8 Taeiiiladendes
7idn Vm Ae BNnEN T AT amaenEanFITEdng
N19HNARA (intraoperative fluid volume) UINNIUFBNAL
835 maam (p=0.019) .

AdAty: nsHsauladvTinde, tadendes, a1z

{laanaz

o

AINRIN19ENFIR, gRNIRT

Keywords: anterior cruciate ligament repair surgery,
incidence, postoperative urinary retention, risk factors

o

IdaQias 2564; 47(4): 310-5.

Thai J Anesthesiol 2021; 47(4): 310-5.

Ny L@uimummamﬂmummw (ACL Injury)
mrmWﬂm?mmﬂmmmwuum nsasaansvsanen
a81999m159 mummamv‘tmimm WUANae N
WeLeAWTaLNAINALDA Nﬂqmmummﬂummwmq
amumfsmﬂum AazunIneun Tl RnaLMAIaINNN
mmm‘wmwmmwuﬂfmmemmmnmmiuﬂugﬂqm
A ntlagnnzas mﬂmiﬁﬂmé’uﬁfﬁmuﬁﬁﬂﬁmum
‘wuaummimmmnmﬂmmwwwmmﬁvwﬂfmmm
Uszannuifenay 5-70™ Tneildadadaaanslsznis
VU LA 1Y Iﬁ‘ﬂ‘ﬂi“’@’]ﬁl’) T1AIBIN1THIFA 35N1772L
ANNEAN ﬂ’]ivl,m'z‘umiml,mwmmmmmafarﬂiuiwmw
Hsia srazaanlunisiifn nsuTvnsansziudannag
inee UFnnnuilagnazlunseimnstaainenaudies
NIRA° mﬂamﬂmuﬁmmqv@mmu Wusiu wnnifa
nazilaanazAstuniandanissnfnenadsua de s
guae 1w Avndulanainnisldansasuilaanny 99w
ﬁmf]‘iﬁmmmmmmquzﬂmmq:mmmﬁﬂﬁtﬁm
anspduldendey Anududenansideqelu nay
vidlawiudn vnlasuiadamnzauiiannizialangausiula
Aansandasansznzilaanns anisgadanaln
mﬁuﬁmﬁmmv@mLﬂuﬂﬂﬁuﬁqmﬂﬁﬁmiimmﬂ
mmmwm%ﬁamaymﬂmu"l,ﬂs@ﬂmmmqmsl,umimm
mﬂwiuwmwnﬂumumu Slummmﬂqau@ﬂ) m@mmu@u
ﬁ?ﬂmm’lu‘tﬂwmmamumu Al Re A Faneunnty
s nsAnenewndmudn ludilhesalasenizane
mmﬂﬁ‘lﬁ@maLﬁmmfa5ﬂaquvﬁqmﬁnndﬁmuﬁ@ﬁﬁﬁ@ﬁ
N Vlﬂmm’liml,@LL@wﬂﬁ‘wLﬂJuﬂ’auﬂ’]ﬁ‘Lﬂﬁﬂﬁ')wﬁﬂﬂﬁ')w
m\ﬂumﬂqm’mmmmmﬂnmm Awsugilaniduladuii
m@mﬂmummmeumnmﬂuaﬂqmw GREPGE
Hgunnudausa LLﬁfiﬁmq:ﬁ@quﬁwmﬂuﬁmmﬁ'wu
1muaﬂLLMﬂuﬂmﬂu@qmﬁu (underestimated) "’ mw"ﬂﬁmm
ﬂ’]iﬂiwLNuLLﬂ n13guantelnddn mmnmmw
QﬁlﬂﬂiyﬂdﬂLW'aﬂﬂH’]'ﬂUﬁ]ﬂ’]ﬁ‘mLL@yﬂ'WﬂL@Hdﬂlﬂﬁﬂ’]imﬂ
nnaztlaanay m’lumﬂqwmemimmm@uimum
48111 smLﬂumimﬂm‘luﬂ@umﬂqwmq@@ﬂiﬂ anviad

Qa/

a‘j,'mi 2564;47(4) * ThaiJ Anesthesiol 2021; 47(4): 310-5.

TaiirefinsAneniladefiinasaninvilaanas miumﬂfm
‘wmi‘umimmmmuimumm@Lmﬂu‘mwmm@mmmm
Aou Reilitetae s anstlesfunaswaniat
ﬁ@@"ﬂLﬁimﬁﬁﬂﬁlﬁmmwﬂmma AINEAINTHNF R
anvaLunn WAL Lmeqmﬂumii”au ANFANLA
m'ﬂfm’lwﬂ?”ammwmnmmﬂu@mﬂm

IEMsANE

lunnsAnE @ ans s u L LSiaumna (retrospective
descriptive) TAN1UADIZNTINNIATEEITNNNTANe LAl
AL UNNEANARATATINTNELA (SIRB) (COA no. Sl
034/2020) TasAnudeyadaunasainoaszidauang
ANMEULANYAIARNTATINTNLILIA NNIINUIRUNIAA
\NeutAnLdAe LﬂumﬂfmmmiumimmmL@u"l,mum
m@m’nmuiummu (elective) FaLAsuA 1 fuanAy
W.A. 2557 DTUN 1 FUINAN W.A. 2562 American Society
of Anesthesiologists (ASA) class 1-3 INUriARaaNA
m'ﬂfaﬂuﬂﬁiﬂﬁmmaquﬂmm%@ﬂﬂ@ummmimmm
N‘ﬂ')ﬂ‘ﬂﬁ\lﬂﬁ‘w’]ﬁliﬁ‘ﬂﬂ‘i‘v@’]ﬁ]']Lﬂﬂ']ﬂUﬁl'ﬂN@ﬂﬂﬂJ’]ﬂ mﬂqmn
fiTywnisanatlaanazanuin mﬂfmwuﬁmmmmuu
nasutlaanny memumumqwﬂmma mimmmﬂmi
'uu‘wnLfaﬂmﬂummmﬁﬂmmmmim single catheter
1138 retain Foley’s catheter Ny 24 Faluausnudanns
NIRA

nisAziteyan1eads tneldldsunsudiag
IBM SPSS Statistics 23 Imw@mmiﬂmmumﬂiumu
mmﬂmmmﬂ?mmmmumﬂumLfa@mmwmw.umn_lu
NIATIIU UTDAITBETIULAY sAtlafFudlngd 25
way 75 m@m\\mmmmwmmumﬂummuummmw
guAnIsafresnininanizaans m’lumﬂmmmm
mimmmLfau”lmumm@memumﬂummmmwi@mv
mm‘vﬂmLmﬁmmqmuwuﬁiwrmﬂ@wmecomj iy
naian1aztlagazAs nnsimszfuuuiladaiman
(univariable analysis) LU Chi-square test, Unpaired
t-test, Mann Whitney U test s 39uneld ROC curve

311



o A ' o Yy { Y o =] Y 9 Y . . .. . . . .
i‘]%ﬂﬁﬁwamannzi’]ﬁﬁnzﬂﬂu@ﬂaaﬁmsumi idaldulvinidenh o Factors Affecting Urinary Retention in Patients Undergoing Anterior Cruciate

analysis (Receiver operating characteristic) a0t
amagaudadAnyaasiladeiinaadasiaaniivunan

P<0.05 DaanTiiadAtyneadia Laztinsudsunaneesd

salaeldadii Multiple logistic regression [BALAN
AL TNIULAZ NN URATEAUANNA NS A8 1 0dds ratio
WAZTMNANNNTRN N 95% (95% confidence interval)

) NaNISANYI )
fayaiugnuzesdie (Table 1) Awangiaerisvun
385 318 wudgoadoulun)iduinAtie 338 9e
(5etiay 87.8) mmfa’rﬁﬁ 30.6 T BMI @@ 25.0 kg/m?
mﬂqmmmu 330 918 (?@m\w 85.7) 148T3mLlszanFn
mumﬂw‘tmﬂivmmwwumnmmm‘tmmu (body
mass index; BMI > 30 kg/m?) 16 918 (Fauaz 4.2)
sosnnnpelsnmusulatings 14 e (Feaay 3.6) Tng
mﬁmﬂnmmimﬁmﬁmﬂﬁmﬁﬂ ACL reconstruction with
patella tendon 249 518 (5ReaT 64.7) Hrzaznanlunig
mmmmfmmw 1015 w1 seaznanlunisgualiinig
iv\‘iumﬁmammmw 156.3 WA WMALATRINIIGUA
’1,‘1/1ma‘a‘vqum’mmnmmnmmm@mmmmmLmﬁm@q
ladunaq 307 918l (Fazaz 79.8) immmmmﬁvm
mmmmmm 78 918 (Faeiaz 20. 2) mmmmmquvm
mmmn@uLﬁuﬂs”mmmuﬂmwmﬂmmm Femoral
nerve block 304 378 (5aeiaz 79) 989A9N1AD Adductor
canal block 27 318 (5a81az 7)

wufqﬁﬁma‘aﬁfmmn’mﬁmmq:ﬂmmq:ﬁﬁmqu
84 918 (Fazaz 21.8) annisanazidayalneldats
Chi-square test, Unpaired t-test, Mann Whitney U test
MWﬂQﬁN@NW‘L&ﬁﬁWMQ’Nﬂ@@E}m’1\‘1“’| Aunisiianiag
Ta@192A9 (Table 2) WUYN VWA 818 BMI ASA
lsALszansin seay mﬂummLL@IMM?@VWWJW@M
N1TAALNTILRNIE mmmmﬂ@mmuﬂi mmmuﬂmg
mmmmgmevmwmimmm Fnnuanstn il &5y
24 ‘ﬂQIN\iLL?ﬂ ﬂ%mmmuﬂﬂfmwimw TdfAudNAus
AunisiianiazilaanazAs 39891013 subgroup
analysis quvﬂ@umﬂqmim‘umﬁvqumnmm‘lﬁmﬂm?
ammmmwmhmwm (spinal block) #NAMNANNUS
rEA PRSI N Funafanatiagnazs (Table 3)
WU F2ALTRINTRAENTN UTzinnaedenti Usunniues
#7197 a‘xﬁum']ummmmi@mqm‘éﬂummm TfiAanu
auwuﬁnumimmmqvﬂmw AY GAEMIN13N90
cut- offﬂnmﬂ?‘mmmmqmimummmmmﬂmmimmq
N3HFAMEAT ROC curve analysis IFuawindy 835

Nadans LL@;‘V‘hmiﬁﬂmﬁiﬂiuﬁ@ﬁﬁﬁﬁﬁﬁﬁﬁﬁm < 0.1
wuatladeianunraun i eimeldluada Multiple
logistic regression A8 THATBINNTENFA (p=0.071) 281z
wa1luNIEAR (p=0.090) WATATBINIIUATENNS
sviuAnunidn (p=0.067) LL@vﬂ?mmmamMmumq
VADAIAEAMIZIINNTENAR (p = 0.022) HARIAaNNS
ﬂm:rﬂumm Multiple logistic regression A UTu1ouans
PNl vAeAERnsN TN FATINNT Wi
wihiin 835 fiadiams Tanuduiusiunianianiazilaanas
Aene el d1Atyn1eania laadl p=0.019 uaz Adjusted
odds ratio (95%Cl) winfiu 1.99 (1.12-3.53) (Table 4)

Table 1 Demographics data, underlying diseases, type
of tendon graft, operation time, anesthesia
time, and choice of anesthesia

Parameter N=385

Age (years) 30.64+9.0
Sex

Male 338 (87.8%)

Female 47 (12.2%)
Body mass index (kg/m?) 25.043.7
ASA

1 332 (86.2%)

2 50 (13.0%)

3 3(0.8%)

Underlying disease

No underlying disease 330 (85.7%)

Hypertension 14 (3.6%)
Diabetes mellitus 5 (1.3%)
Dyslipidemia 1(2.9%)
Obesity 16 (4.2%)
Asthma 3(0.8%)
Heavy smoking 3(0.8%)
Others 8 (5.4%)

Type of tendon graft
Patella tendon graft
Hamstring graft

Operation time (minute)

Anesthesia time (minute)

Choice of anesthesia

249 (64.7%)
136 (35.3%)
101.5£19.7
156.3+£25.7

General anesthesia
Spinal block

78 (20.2%)
307 (79.8%)
Peripheral nerve block
No peripheral nerve block
Femoral nerve block

52 (13.5%)
304 (79.0%)
7 (7.0%)

2 (0.5%)

Adductor canal block
Others

Data are expressed as mean = S.D. and n (%), ASA: American

Society of Anesthesiologists
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Table 2 Independence factors of postoperative urinary retention in patients, who underwent anterior cruciate
ligament repair surgery

Parameter Non-Postoperative urinary retention (n=301) Postoperative urinary retention (n=84)  P-value
Age (years) 30.7+9.0 30.1+9.1 0.550
Sex 0.710
Male 263 (87.4%) 75 (89.3%)
Female 38 (12.6%) 9 (10.7%)
Body mass index (kg/m?) 25.1+3.8 24.6+2.9 0.239
ASA class 0.784
1 259 (86%) 73 (86.9%)
2 39 (13%) 11 (13.1%)
3 3 (1%) 0 (0.0%)
Underlying disease 0.860
No 257 (85.4%) 73 (86.9%)
Yes 44 (14.6%) 11 (13.1%)
Type of tendon graft 0.071*
Patella tendon graft 202 (67.1%) 47 (56.0%)
Hamstring graft 99 (32.9%) 37 (44.0%)
Time (minute)
Operation time 102.4+18.4 98.3+23.7 0.090*
Anesthesia time 157.0+24.6 153.9+29.5 0.384
Choice of anesthesia 0.067*
General anesthesia 67 (22.3%) 11 (13.1%)
Spinal block 234 (77.7%) 73 (86.9%)
Peripheral nerve block 0.813
No nerve block 42 (14.0%) 10 (11.9%)
Femoral nerve block 237 (78.7%) 67 (79.8%)
Adductor canal block 21 (7.0%) 6 (7.1%)
Others 1(0.3%) 1(1.2%)
Intraoperative fluids 0.022*
< 835 ml. 247 (82.1%) 59 (70.2%)
>835ml. 54 (17.9%) 25 (29.8%)
Estimated blood loss (ml.) 5[2-10] 5[2-10] 0.779
Total fluids in 24 hours (ml.) 1781.1 £534.8 1886.2 + 623.1 0.126
Morphine requirements (mg.) 4 [0-4] 4 [0-6] 0.501

*P<0.1, data are expressed as mean = S.D., n (%), median [IQR], IQR: interquartile range

Table 3 Subgroup analysis of postoperative urinary retention in spinal block patients

Parameter Non-Postoperative urinary retention (n=234) Postoperative urinary retention (n=73)  P-value
Level of spinal block 0.868
L2-L3 9 (3.8%) 4 (5.5%)
L3-L4 203 (86.8%) 62 (84.9%)
L4-L5 22 (9.4%) 7 (9.6%)
Type of Marcaine 0.520
Hyper baric 207 (88.5%) 67 (91.8%)
Iso baric 27 (11.5%) 6 (8.2%)
Spinal block Marcaine Volume 0.647
>3 ml. 59 (25.2%) 21 (28.8%)
<3ml 175 (74.8%) 52 (71.2%)
Level of spinal anesthesia 0.285
above T8 64 (27.4%) 15 (20.5%)
below or equal to T8 170 (72.6%) 58 (79.5%)
Intraoperative fluids 0.039*
<835 ml. 186 (79.5%) 49 (67.1%)
> 835 ml. 48 (20.5%) 24 (32.9%)

*P<0.05, data are expressed as n (%)
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Table 4 Multivariable Regression Analysis and parameters
associated with postoperative urinary retention

Variable P-value  Adjusted odds ratio
(95%Cl)
Type of tendon graft
Patella tendon graft 0.129 1.48 (0.89-2.47)
Operation time 0.085 0.99 (0.98-1.00)
Anesthesia
Spinal block 0.126 1.73 (0.86-3.49)
Intraoperative fluids
>835 ml. 0.019* 1.99 (1.12-3.53)
*P<0.05
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