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Abstract

Introduction. General anesthesia (GA) and spinal anesthesia (SA) are the main techniques applied during total knee arthroplasty (TKA).
SA belongs to neuraxial anesthesia (NA) category. Numerous studies have explored benefits of NA in diminishing the complications, among
which are pulmonary embolism (PE), urinary tract infection (UTI), and deep vein thrombosis (DVT).

Aim. To compare rate of complications of SA and GA in TKA.

Materials and methods. This is a retrospective cohort studie conducted on 190 patients who attended Alwasity teaching hospital
in Baghdad and underwent TKA. The age ranged from 41 to 75 years and 69% of patients were females. The patients were enrolled into
SA group (80 patients) and GA group (110 patients). We reviewed patients’ records and interviewed patients and medically examined them
to obtain data on age, sex, body mass index (BMI), comorbidities including diabetes mellitus (DM), hypertension (HT) and other comorbidities.
Results: Higher age and BMI were found in SA group. Complications’ incidence in SA group vs. GA group was PE 0.03 vs. 0.09,
DVT 0.04 vs. 0.10, Pneumonia 0.04 vs. 0.08, UTI 0.06 vs. 0.23, and ARF 0.03 vs. 0.33, they didn't differ significantly.

Conclusion: SA is a good option for anesthesia in TKA because it wasn't associated with higher complications rate compared to GA.
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Pesiome

BeepeHue. 06was aHectesus (0A) u cnuHanbHas aHectesns (CA) ABNSIOTCA OCHOBHLIMU METOAAMU, NPUMEHAEMbIMU NPU TOTaNbHOM 3HLO-
npoTesupoBaHuK KoneHHoro cyctaBa (TIMKC). CA oTHocuTcA K KaTeropuu HeiipoakcuanbHoii aHectesun (HA). B x0fe MHOrOYMCNEHHbIX
UCCnefoBaHuii 6binu BoisBAEHbI NpeumyliecTBa HA, Bblpakalowmecs B CHUKEHUM YacTOTbl OCNOXHEHWIA, CPefu KOTOpbIX TpoMB0o3IMbonus
neroyHoit aptepuu (/13), uHcekuus mouesbisopsawmx nyteir (MMM) u Tpom60o3 rny6okux BeH (TIB).

Llenb. CpaBHMTb YACTOTY OCTIOXHEHUI CIMHANLHOW aHecTe3uu u obleit aHectesun npu TIMKC.

Marepuansl u meToabl. B peTpocnekTuBHoe rpynnoBoe nccnefoatue 610 BkNoyeHo 190 nauueHToB, KoTopble HabNAanuch B GonbHuLEe
anb-Yo3utu Tuumnr (bargap) v nepenecnu TIMKC. Bospact nauneHToB konebancs ot 41 go 75 net, 69% NauueHTOB COCTABAANMN KEHLNHbI.
MauueHTsl Gbinn pacnpegenersl mexay rpynnamu CA (80 nauuenTos) u OA (110 naymeHToB). Hamu usydeHbl uctopun GonesHeit nayneHTos,
NpoBefieH UX ONPOC U MeaNLMHCKOe 0bcnefoBaHMe, B pe3ynbTaTe Yero Obinn noyyeHsl AaHHbIE 0 BO3PACTe, NoJle, MHAeKce macckl Tena (UMT),
COYEeTaHHbIX 3ab0NeBaHNAX, BKNtoYas caxapHblil guabet (Cll), apTepuanbHas runeptensus (Al) u gp.

Pesynbratbi: B rpynne CA Gbiaun BbisiBNeHbl NauueHTsl 6onee cTapuwero Bo3pacta 1 ¢ 6onee Bbicokum UMT. Yactota 0CioXKHeHWit B rpynne
CA no cpasHenuto ¢ rpynnoit OA coctaBuna T3JIA — 0,03 vs 0,09, TIB — 0,04 vs 0,10, nHeBMoHMs — 0,04 vs 0,08, UMI — 0,06 vs 0,23, a Takxe
OMH - 0,03 vs 0,33, LOCTOBEPHbIX Pa3ANYNl MEXIY HUMU HE BbISBNIEHO.

3akniouenue. Mpu TIMKC CA sBnsieTcst ONTUMAbHBIM BAPUAHTOM aHECTE3MM, TaK KaK OHa He CBAizaHa ¢ 60siee BbICOKOI YaCTOTOM OCNOMKHEHUI
no cpaeHeHuto c OA.
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KntoueBbie csioBa: ToTanbHoe 3HponpoTe3npoBaHne KOJIEHHOro CyCTaBa, 06|.|.I,aﬂ aHecTe3unsa, CNMHaNnbHaA aHecTe3us,

HenpoakcuanbHas aHectesus, TIJ1A

BnarogapHocTu: aBTOpbI BblpaXatoT 61aropogHOCTb nepcoHany 60nbHULbI Anb-YO3uTH TUUMHT 33 NOAAEPIKKY, OKa3aHHYI0 B Xofe

nposefeHna nccnefoBsaHusa.

Insa uutuposanus: Abdulahad SA, Mohammad HM, Abd-Al-Qader BK. Complications of spinal and general anesthesia for total
knee arthroplasty. Am6ynamopHas xupypeus. 2023;20(2):110-114. https://doi.org/10.21518/akh2023-033.

KoHAMKT MHTEepecoB: aBTOPbI 337BAAIOT 06 OTCYTCTBUM KOHDANKTA UHTEPECOB.

@ INTRODUCTION
Globally, huge number of patients undergo total knee
arthroplasties (TKA) which is a common orthopedic proce-
dure and a prominent modality in the treatment of chronic
painful conditions in the knee. Nowadays, TKA is a success-
ful procedure with positive impact on patient [1, 2].
Changes in population size and composition and
improvement of surgical techniques for TKA over time
caused evolvement of the anesthetic techniques applied
for this surgery, hence, an improvement in the compli-
cations’ occurrence. However, the ideal anesthetic tech-
nique for TKA remains complex and controversial issue
where the debate regarding the choice and its impact
on patient’s outcomes has continued for many years [2-5].
General anesthesia (GA) and spinal anesthesia (SA) are
the main techniques applied during TKA. Previously, GA was
the best option, but nowadays SA became the trend [6-8].
Neuraxial anesthesia (NA) is performed by injecting
local anesthetic in or around the central nervous system.
SA is a variant of NA that implies injecting a local anes-
thetic is injected directly in the intrathecal space [8].
Numerous studies have explored the potential benefits
of NA versus GA in diminishing the rate of complications
in TKA. These complicationsinclude critical care unitadmis-
sion, ventilator use, surgical site infection, pulmonary em-
bolism (PE), pneumonia, urinary tract infection (UTI), deep
vein thrombosis (DVT), and acute renal failure (ARF) [1, 4].
In arthroplasty field, SA is accompanied by less
complications postoperatively [6, 9].
The current study aims to compare the complications
rates of SA and GA in TKA.

@ MATERIALS AND METHODS

This is a retrospective cohort studie conducted from
January 2021 to December 2022 on 190 Iraqi patients
who attended Alwasity teaching hospital in Baghdad and
underwent TKA. Their age ranged from 41 to 75 years.
The patients were enrolled into SA group (80 patients)
and GA group (110 patients) based on the decision
of the anesthesiologist and the surgeon taking into
account the patient’s own decision after fully explaining
the advantages and disadvantages of each technique.

We reviewed patients’ records and used direct interview
and medical examination of patients to obtain data on
age, sex, body mass index, comorbidities including dia-
betes mellitus (DM), hypertension (HT), cardiac disease,
cerebrovascular disease, pulmonary disease, renal disease,
and we followed up patients for 30 days to detect compli-
cations including PE, pneumonia, UTL, DVT, and ARF.

For SA we used bupivacaine 0.5%. For GA we used
fentanyl then we gave propofol which is in a dose
of 2-2.5 mg/kg. Also, we gave midazolam the anxio-
lytic drug as a sedation in a dose of 0.01 mg/kg, and
we gave a muscle relaxant which is rocuronium in a dose
of 0.6 mg/kg. We also have atracurium in a dose
of 0.5 mg/kg. Regarding inhalational anaesthesia we gave
isoflurane or sevoflurane. For prophylaxis of DVT and PE,
we used Graduated compression stockings, intermittent
pneumatic compression, and enoxaparin 4000 I.U. given
postoperatively subcutaneously once daily and contin-
ued for 3 weeks. For diagnosis of DVT we relied on clinical
diagnosis and doppler ultrasound, while for diagnosis
of PE we relied on clinical diagnosis and computerized
angiography of the chest.

Data were entered into computer and analysed
by Microsoft excel software 2019 version 2305. Continu-
ous variables were expressed as mean and standard devi-
ation (M + SD), while categorical variables were expressed
as proportiones. Student’s t test was used to compare
the continuous variables, whereas, Chi- square test was
used to compare the categorical variables. In all statisti-
cal tests, p value (P) of < 0.05 was considered significant.

@ RESULTS
One hundred ninety patients, of which, 59 were males and
131 were females. Theirage ranged from 41 to 75 years, with
M + SD of 50.8 + 7.5 y. Regarding the differences between
SA and GA groups in age, sex, and BMI, Table 1 shows
that age and BMI were significantly different from each
other (P < 0.05), whereas gender distribution wasn't
significantly different.

Regarding the differences between SA and GA groups
in the rate of comorbidities (HT, DM, cardiac disease,
pulmonary disease, cerebrovascular disease, and renal
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Table 1. Age, sex, and BMI of patients by anesthesia
group

Ta6nuua 1. MNon, BO3pacT, MHAEKC Macchl Tena
(MMT) naumeHTOB NO rpynnNam aHecTeanm

Variables SA GA P
Age (M £SD) 518465 | 49.8+58 | 0.0269
M 0.33 0.30
Geﬂ}der 0.7138
° F 0.68 0.70
BMI (M % SD) 28.88+6.5 27.0+6.3 0.0465

Table 2. Distribution of comorbidities among pa-
tients by anesthesia group

Ta6nuua 2. PacnpeaeneHne covyeTaHHbIX
3aboneBaHuWi cpeam NaLUEHTOB MO Frpynnam
aHecTesuu

Comorbidity SA GA P 95% C.I.
HT 0.44 | 0.43 | 0.99 | [-0.1328,0.1528]
DM 0.19 | 0.20 | 0.98 | [-0.1239,0.1039]
Cardiac disease 0.14 | 0.07 | 0.88 | [-0.0197,0.1597]
Pulmonary disease | 0.05 | 0.02 | 0.91 | [-0.0245, 0.0845]
g.erebro"ascu'ar 0.06 | 0.04 | 0.95 | [-0.0436,0.0836]
isease
Renal disease 0.04 | 0.01 | 0.89 | [-0.0168,0.0768]

Table 3. Complications rates among patients by an-
esthesia group

Ta6nuua 3. YactoTa 0CNOXKHEHWI Cpean NaLMeHToB
no rpynnam aHecTesuu

Complications SA GA P 95% C.I.
PE 0.03 | 0.09 | 0.87 | [-0.1252,0.0052]
DVT 0.04 | 0.10 | 0.88 | [-0.1306, 0.0106]
Pneumonia 0.04 | 0.08 | 0.91 | [-0.1064, 0.0264]
uTl 0.06 | 0.23 | 0.77 |[-0.2643,-0.0757]
ARF 0.03 | 0.33 | 0.65 |[-0.3955,-0.2045]

disease), Table 2 shows that SA group tended to have higher
comorbidities rate than GA group except for DM, however,
no significant difference was found in any comorbidity rate.

The differences between SA and GA groups regarding
the rate of complications (PE, DVT, pneumonia, UTI, and
ARF), Table 3 shows that SA group tended to have lower
complications rate than GA group, however, there was
no significant difference in any complication rate.

112 AMBYNATOPHAS XMPYPIYst | 2023 | 20(2):110-114

@ DISCUSSION

The current study is one of few studies conducted
in Iraq that explore the choice of anesthesia techniques
used in TKA and their related complications, however,
our study included comparisons of comorbidities and
complications rates between SA and GA groups which
isn’t done in other Iraqi studies [10, 11].

Our study revealed that the patients who underwent
SA for TKA tended to be older and having more body mass
index than those who underwent GA, which is in consist-
ency with the results of some other studies [12-14] and
this tendency might reflect the presence of comorbidities
which affected the choice of anesthesia. Our study also
showed that more females than males underwent TKA,
although there was no significant difference, however,
this female predominance is consistent with the results
of some other studies [12, 13] and it could be attributed
to the fact that females are more affected by osteoarthri-
tis which might eventually demand TKA [15, 16].

No significant difference was shown in our study
in the distribution of comorbidities between SA and GA
groups which could be attributed to the small sample size
which is a limitation in our study. The small sample size
fails to detect small differences between the different
groups. The similar distribution of comorbidities between
SA and GA groups might also reflect that comorbidities
such as HT, DM, and other comorbidities are prevalent
nowadays in Iraqi population across many age groups and
many patients with other diseases.

Our study showed that the absolute rates of all compli-
cations that occurred in SA group were lower than those
in GA group, however, no significant difference was shown
between the two groups which is supporting the results
found in other studies [12, 14, 17]. However, taking into
consideration that the absolute value of complications
accompanying TKR is not a hig one, the comparison
of anesthesia modalities would require large numbers
of patients for evaluating the anticipated complications
and this may not be a feasible approach [18]. In addition
to that, the lack of significant difference in the rate
of complications between the two groups could be attrib-
uted to the good standard of healthcare services offered
to all patients preoperatively and postoperatively regard-
less the choice of anesthesia.

While our study showed no significant difference
in the complications rate between SA and GA groups,
many other studies showed that SA is superior to and
more beneficial than GA, for example, some studies found
a relationship between NA and a lowering incidence
of DVT, pneumonia, PE, respiratory depression trans-
fusion requirement, and the patients receiving SA had
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a lower chance of acute renal failure, wound infection,
urinary tract infection, blood transfusions and all-cause
infections, superficial wound infections, critical care
admissions, and readmissions and overall complica-
tions [1, 2, 5, 13, 19-22].

It is worth mentioning that the decision of which
anesthetic technique to choose is a complex issue relat-
ed to the medical team (the surgeon and the anes-
thesiologist), the patient and external factors related
to the healthcare system [4].

The mechanisms that lead to the beneficial effect
of the NA are based on the physiological aspects including
a diminished sympathetic stress response from surgery,
lower immunomodulation, and the absence of mechanical

ventilation accompanying GA, alteration of coagulation
and blood flow, preservation respiratory function [4, 17].

It is also worth mentioning that NA can cause, urinary
retention, hypotension and pruritus [23].

@ CONCLUSION
SA is a good option for TKA compared to GA, even with
the absence of significant difference between them, for at
least not causing more complications than GA. However,
there is a need to conduct more studies regarding this
topic with larger sample sizes.
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