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Abstract: Objective: This study aimed to explore the application value of epidural and general anesthesia in total
knee arthroplasty (TKA). Methods: We first retrospectively analyzed 156 patients who underwent total knee arthro-
plasty in our hospital from January 2019 to January 2020 as subjects. The control group (CG) included 86 subject
who were treated with general anesthesia. The remaining 70 subjects with epidural anesthesia were divided to a
research group (RG). The recovery and adverse reactions after surgery were compared. The coagulation function
before and after surgery was analyzed. The incidence of deep vein thrombosis (DVT) after surgery was observed.
The expression of inflammatory factors and the improvement of cognitive function were assessed before surgery,
followed by 6 and 12 h after surgery. The pain degree of patients was compared at 6 and 12 h after surgery. Results:
Compared with the CG, the recovery condition after surgery in the RG were dramatically lower, the concentrations
of PLT, PT, and APTT in the RG were higher, while FBG was markedly lower. The incidence of postoperative venous
thrombosis in the RG was lower. The TNF-«, IL-6 levels, and VAS scores in the RG were remarkably lower at 6 and 12
h after surgery. MMSE score was significantly higher than CG score. The total incidence of adverse reactions in the
RG was markedly lower. Conclusion: Epidural anesthesia can improve blood coagulation and cognitive function in

patients undergoing TKA and reduce the incidence of DVT and the degree of postoperative pain.
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Introduction

As the prolonged longevity of the population
grows, joint diseases are becoming more and
more common, especially among the elderly [1,
2]. With the development of medical science
and technology, total knee arthroplasty (TKA)
has been more and more widely applied in clini-
cal practice. The proportion of patients with
knee joint diseases who choose artificial joint
replacement treatment is rising [3]. Most of the
replacements were for elderly patients whose
physical function was relatively weak. The re-
covery of coagulation function was also slow.
The injuries caused by surgery also cause more
negative effects [4]. Some studies have shown
that most patients have serious problems in
coagulation function during perioperative peri-
od, such as venous thrombosis [5, 6]. With the

increasing research on venous thrombosis,
scholars have found that different anesthesia
methods have different effects on deep venous
thrombosis (DVT). It’s particularly important to
choose an appropriate anesthesia scheme.

A recent research study has revealed that un-
der anesthesia, the cerebral blood flow of pa-
tients will be reduced, and the brain metabo-
lism will be disturbed, which will lead to perma-
nent changes in the central nervous system of
patients for a long time [7]. Once the central
nervous receptors and neurotransmitters in the
body become abnormal, patients’ postopera-
tive memory would be changed, facilitating the
synaptic plasticity, and affecting the signal
transmission of neurons [8]. General anesthe-
sia is one of the anesthesia methods for knee
joint catheterization, but it will cause many
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complications during anesthesia. This is very
harmful to patients, which will cause nervous
system, circulatory, and respiratory system dis-
orders [9]. Another study has pointed out that
different anesthesia methods have different
effects on postoperative DVT and cognitive
dysfunction [10]. Epidural anesthesia is epidur-
al space block anesthesia. By injecting local
anesthetics into the epidural space, it blocks
the spinal nerve root and temporarily paralyzes
the dominant area. This exerts the anesthetic
effect [11]. For example, Wang W et al. gave
epidural anesthesia and local anesthesia to
patients with lumbar disc herniation. They fo-
und that patients receiving epidural anesthesia
had better analgesic effect and lower incidence
of postoperative adverse reactions. Their satis-
faction was higher than that of those undergo-
ing local anesthesia [12].

In this study, general anesthesia and epidural
anesthesia were given to patients undergoing
TKA. The effects of two different anesthesia
methods on coagulation function, cognitive
function, and postoperative DVT were observ-
ed, in aim to provide a better anesthesia inter-
vention for TKA.

Materials and methods
General data

We retrospectively analyzed 156 patients who
underwent total knee arthroplasty in our hospi-
tal from January 2019 to January 2020 as the
study subjects. Among them, 86 were treated
with general anesthesia and were included to a
control group (CG). The remaining 70 with epi-
dural anesthesia were divided into a research
group (RG).

Inclusion criteria: both groups of patients met
the indications of TKA [13]; patients with no his-
tory of coagulation dysfunction, venous throm-
bosis, or vascular surgery; patients who active-
ly accepted and cooperated with this research;
patients with complete data. This study was
approved by the Ethics Committee of our hospi-
tal (SQ-700-258). Both the subjects and their
families were informed in advance. They signed
an informed consent form.

Exclusion criteria: patients with nervous sys-
tem diseases; those complicated with severe
liver and kidney function diseases; those who
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are allergic to narcotic drugs; those with impor-
tant organ dysfunction; long-term bedridden
patients; those with systemic infection; those
with knee tuberculosis; those with severe hear-
ing or visual impairment; those who quit the
experiment halfway; those who accepted other
treatment schemes; those who lost to the fol-
low up.

Anesthesia intervention methods

Both groups received TKA treatment, which
was completed by the same group of doctors,
anesthesiologists, and nurses. Once entering
the operating room, the vein was opened, and
their dynamic electrocardiogram, pulse oxygen
saturation, and central venous pressure were
monitored. The bispectral value was measured.
Patients in the CG were given general anesthe-
sia and rapid intravenous induction. The in-
duction drugs included diazepam 0.2 mg/kg,
propofol 1.5 mg/kg (Sigma-Aldrich, Shanghai,
China, YO000017), fentanyl 3 pg/kg (Nhwa
Pharmaceutical Co., Ltd., Jiangsu, China, H20-
123297), and vecuronium 0.1 mg/kg (Tian-
taishan Pharmaceutical Co., Ltd., Chengdu,
China, H20063411). After that, endotracheal
intubation was performed, and drugs such
as nitrous oxide, vecuronium and isoflurane
(Keyuan Pharmaceutical Co., Ltd., Shandong,
China, H19990157) were used to maintain
anesthesia. It's important to choose whether to
add fentanyl according to the specific condi-
tions of patients. In the meantime, those in the
RG were given epidural anesthesia; lumbar
puncture and catheterization were performed
in L2-3 lumbar vertebrae. After successful ca-
theterization, place it about 3 cm to the side
inclined to the head; then, 1% lidocaine and
0.25% dicaine (8-20 ml) were injected throu-
gh the catheter. Finally, based on the specific
requirements of anesthesia, it's necessary to
judge and choose whether to continue to add
anesthetic drugs during the operation.

Outcome measures

1. Anesthesia recovery: the time of spontane-
ous breathing recovery, eye-opening, full con-
sciousness and extubation of patients in both
groups after surgery were observed and
recorded.

2. Coagulation index: 5 mL fasting venous
blood was drawn from patients in both groups
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Table 1. Comparison of general data between both groups

(E-EL-HO0109c, E-EL-HO0102c, Wuhan,

[n (%)] (mean + SD) China).
Category Resear_ch Contrgl 29 P 5. Pain degree: the pain degree of
group (n=70) group (n=86) value value .
patients at 6 and 12 h after surgery
Gender 0.040 0.841 was evaluated by visual analogue
Male 41(58.57)  49(56.98) scale (VAS) [15]. The total score is 10
Female 29(41.43)  37(43.02) points: the higher the score, the high-
Average age (years) 56.47+5.17 55.79+5.19 0.815 0.416 er the pain level.
BMI (kg/m?) 23.15+2.09 23.27+2.12 0.353 0.723
History of smoking 0.052 0.818 6. ngnitive fgnction: the cognitive
Yes 46 (65.71) 55 (63.59) Lun;::lon ofgpatlents before, 6dakr)1dtﬁ2
after surgery was assessed by the
Noo 24(3429  31(36.09) mini mental state scale (MMSE) [16]
History of drinking 0.093 0.760 with 30 scores in total. The scale has
Yes 44 (62.86)  52(60.47) 6 dimensions, including 10 points for
No 26(37.14)  34(39.53) orientation, 3 for memory, 5 for calcu-
Dietary preference 0.612 0.434 lation and attention, 3 for recall capa-
Spicy 45 (64.29) 50 (58.14) bility, and 9 for linguistic SPSS22.0
Light 25(35.71) 36 (41.86) (Beijing Bioeasy Technology Co., Ltd.,
History of sports 0178 0.672 China) was used for statistical analy-
Yes 39 (55.71) 45 (52.33) sis, and flgures Wer_e drawn by Gra-
No 31 (44.29) 41 (47.67) phPad Prism 7. The intra-group coun-
Primary disease 0.004 0.998 ting data were expressed by numb_er
of cases/percentage [n (%)]. The in-
Osteoarthritis 29 (41.43) 36 (41.86) ter-group comparison was made by
Rheumarthritis ~ 22(31.43) 27 (31.40) Chi-square test, when the theoretical
Other diseases 19(27.14) 23 (26.74) frequency was less than 5, continu-
Surgical site 0.049 0.823 ous correction Chi-square test was
Bilateral 37(52.86) 47 (54.65) employed. The measurement data
Unilateral 33 (47.14) 39 (45.35) were expressed by mean + standard

the day before surgery and 24 h after surgery.
Then, it was centrifuged 10 min at 1500 r/min,
and stored in a refrigerator at -70°C for later
use. The coagulation factors (Platelet (PLT),
fibrinogen (FBG), and prothrombin time (PT),
activated partial thromboplastin time (APTT))
were tested by blood coagulation analyzer
HF-6000 (Hukang Centrifuge Co., Ltd., Hunan,
China, HF-6000).

3. Venous thrombosis: the incidence of DVT
after surgery of both groups was observed.

4. Detection of inflammatory factors: 5 mL
venous blood was drawn from patients in both
groups on the 1st day before surgery, 6 and 12
h after surgery, and then centrifuged at 1500
r/min for 10 min, and finally stored in -70°C
refrigerator. The concentration of tumor necro-
sis factor-fgroups and interleukin-6 (IL-6) in
serum was detected by ELISA [14] in the light
of the instructions of human TNF-a and IL-6
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deviation (mean * SD); the inter-
group comparison was conducted by
independent-samples T test, while the intra-
group comparison of before and after surgery
was conducted by paired t test. A P value of
<0.05 was regarded to be statistically signi-
ficant.

Results
General data

There was no remarkable difference in gender,
average age, body mass index (BMI), history of
smoking, drinking and sports, dietary prefer-
ence, primary disease, and surgical site of
patients between two groups (all P>0.05)
(Table 1).

Comparison of postoperative anesthesia recov-
ery between two groups of patients

After comparing the recovery condition between
both groups, we found that the time to sponta-
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Table 2. Comparison of postoperative anesthesia recovery between both groups (mean + SD)

Recovery time of spontaneous Fully conscious Extubation time

Group breathing (min) Opening time (min) -~y o iny (min)
Research group 70 16.15+1.46 23.2742.43 20.15+2.59  31.22+3.05
Control group 86 22.21+2.04 29.94+2.42 35.09+3.04  37.1443.07
t - 20.880 17.090 12.960 12.010

P - <0.001 <0.001 <0.001 <0.001

Table 3. Comparison of coagulation indexes between both groups before and after operation (mean *
SD)

PLt/10° L* Fbg (g/L) PT/s APTT/s
Group n Before After Before After Before After Before After
operation operation operation operation operation  operation operation  operation

Research group 70 215.46+20.49 206.47+20.04 3.47+0.18 3.67+0.22 11.45+1.07 11.26+1.28 30.75+3.49 28.06+2.49
Control group 86 214.79+50.52 171.49+18.41 3.45+0.17 4.56+0.15 11.39+1.05 9.06+0.27 30.45+3.43 22.94+2.46
t - 0.104 11.340 0.711 29.940 0.352 15.530 0.539 12.860
P - 0.917 <0.001 0.477 <0.001 0.725 <0.001 0.590 <0.001

Table 4. Comparison of incidence of postop-
erative DVT between both groups [n (%)]

Incidence of DVT (%)
Group
Not happened Happened
Research group 70 65 (92.86) 5(7.14)
Control group 86 65(75.58) 21(24.42)
X2 - - 8.292
P - - 0.004

neous breathing recovery, eye opening, full
consciousness and extubation in the RG were
markedly lower than those in the CG, with sta-
tistical significance (all P<0.05) (Table 2).

Comparison of coagulation indexes between
both groups before and after surgery

The blood coagulation indexes of both groups
before and after the operation were observed.
There was no obvious difference in PLT, FBG,
PT, and APTT expression before and after oper-
ation (P>0.05). There were remarkable differ-
ences in coagulation indexes (P<0.05). The
concentrations of PLT, PT, and APTT in the RG
were higher than those in the CG after surgery,
FBG was lower, with statistical differences (all
P<0.05) (Table 3).

Comparison of incidence of postoperative DVT
between two groups of patients

The incidence of DVT after operation in the RG

was 7.14%, and that in the CG was 24.42%. It
manifested that the incidence in the RG was
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markedly lower than that in the CG, and the dif-
ference was statistically remarkable (P<0.05)
(Table 4).

Comparison of inflammatory factors in differ-
ent time periods before and after the opera-
tion between both groups

The TNF-a0 and IL-6 expression in both groups
had no significant difference before the opera-
tion (all P>0.05) but increased markedly at 6
and 12 h after operation (all P<0.05), and the
levels at 12 h after operation were remarkably
lower than those at 6 h after operation (P<0.05).
Those in the RG were significantly lower at 6
and 12 h after operation than those in the CG
(all P<0.05) (Table 5).

Comparison of pain scores in different time
periods after surgery between both groups

There were differences in VAS scores between
both groups in different time periods after
operation (P<0.05). The scores at 6 h after
operation were markedly higher than those at
12 h after the operation (P<0.05). The scores
of patients in the RG at 6 and 12 h after opera-
tion were lower than those in the CG (P<0.05)
(Figure 1).

Comparison of cognitive function between
both groups in different time periods before
and after the operation

There was no marked difference in MMSE
scores between the two groups before surgery
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Table 5. Comparison of inflammatory factors in different time periods before and after operation

between the two groups (mean + SD)

TNF-ot (ng/L) IL-6 (ng/L)
Group n Before Six hours after Twelve hours Before Six hours after  Twelve hours
operation operation after operation operation operation after operation
Research group 70 89.45+8.17 185.14+10.46  150.46+11.46 11.04+1.08  26.51+2.17 19.29+1.24
Control group 86 89.74+8.22 243.46+20.11 194.46+12.97 11174112  34.98+3.45 26.72+1.04
t - 0.219 21.960 22.190 0.732 17.860 40.700
P - 0.826 <0.001 <0.001 0.464 <0.001 <0.001

B3 Research group
Control group

VAS score

Figure 1. Comparison of pain scores between both
groups at different time periods after surgery. The
VAS scores of patients in the two groups are dramati-
cally higher at 6 h and 12 h after operation, and the
scores of patients in the RG at 6 h and 12 h after
operation are lower than those in the CG. Note: in
comparison between both groups, * <0.05; in com-
parison between different time periods, ™ <0.01.

(P>0.05). The scores at 6 and 12 h after sur-
gery were lower than those before (P<0.05),
but the MMSE scores at 6 h and 12 h after sur-
gery in OG were higher than those of CG (P<
0.05) (Figure 2).

Comparison of postoperative adverse reac-
tions between two groups of patients

The postoperative adverse reactions of the two
groups were observed. The results showed that
the incidence in the OG was 11.43%, and that
in the CG was 33.72%. Compared with the CG,
the total incidence of postoperative adverse
reactions in the RG was markedly lower (P<
0.05) (Table 6).
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E&E Research group

40_- Control group

MMSE score

Figure 2. Comparison of cognitive function between
both groups at different time periods before and af-
ter operation. There is no remarkable difference in
MMSE scores between the two groups before opera-
tion, but the scores of the RG at 6 and 12 h after op-
eration are dramatically higher than those of the CG.
Note: in comparison between both groups, * <0.05;
in comparison between different time periods, **
<0.01.

Discussion

TKA is an effective intervention for treating
advanced osteoarthritis and rheumatoid arthri-
tis and joint function reconstruction [17]. It can
effectively correct the deformity of hip joints
and improve the viability of patients [18]. It has
a longer operation time to avoid large wounds
and massive hemorrhages during the operation
[19]. Due to the decline in functions of various
organs of the body, the tolerance of middle-
aged and elderly patients reduces, increasing
the risk of operation and postoperative com-
plications, even affecting the prognosis of
patients [20].
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Table 6. Comparison of postoperative adverse reactions

between both groups [n (%)]

This indicates that general anes-
thesia may activate platelet mem-

brane glycoprotein, promoting pla-

Categor Research Control group X2 P | . | h

: goup(n70)  (-86)  vae vame  C0 BRI et
Pain 4.7 8(9.30) 0.699 ~0.402 drugs were absorbed into the blood
Nausea 2 (2.86) 9(10.47) 3.408 0.064 through the epidural space, reduc-
Vomiting 1(1.43) 7 (8.14) 3.572 0.058 ing the aggregation, release, and
Dysphoria 1(1.43) 5 (5.81) 2.007 0.156 adhesion of p|ate|ets, and improv_
Total incidence rate 8 (11.43) 29(33.72) 10.601 0.001 ing the coagulation function of pa-

A study compared the general anesthesia and
spinal epidural anesthesia on elderly patients
with hip replacement. The results suggested
that the two kinds of anesthesia could both
maintain good anesthesia effect, but spinal
epidural anesthesia could shorten the onset
time, exerting little effect on the hemodynam-
ics of patients and low incidence of postopera-
tive complications [21]. In this study, patients
undergoing TKA were given epidural anesthe-
sia or general anesthesia. It was found that the
postoperative recovery of patients under epi-
dural anesthesia was markedly higher than
those under general anesthesia. For example,
Fu M and Li D gave general anesthesia and epi-
dural anesthesia to pregnant women with dys-
tocia. The results revealed that the recovery of
postoperative anesthesia of patients receiving
epidural anesthesia was dramatically better
than that of general anesthesia, and that of
MMSE scores and vital signs at different time
points after the operation in the former was
improved [22]. The time to spontaneous breath-
ing recovery, eye-opening, full consciousness
and extubation in the RG were markedly short-
er than those in the CG. This is also like the
results of Fu M and Li D’s study, indicating that
epidural anesthesia can effectively reduce the
dosage of general anesthesia drugs, reducing
the accumulation of general anesthesia drugs
in the body and the incidence of respiratory
depression and other adverse conditions, and
shortening the speed of postoperative analep-
sia. Another recent study has shown that local
anesthetics can inhibit platelet function, such
as inhibiting platelet aggregation and release
of platelet value particles. It may also block
thrombus A2 signal transduction pathway, in-
hibiting coagulation function [23]. These find-
ings show, the expression concentrations of
PLT, PT, and APTT in the RG are higher than
those in the CG, and Fbg was markedly lower.
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tients. A recent research has re-

vealed that TKA is an effective
method to treat advanced knee joint diseases.
Some complications will occur after receiving
this operation, because patients are usually in
hypercoagulable state and prone to thrombo-
sis. If the treatment and intervention are not
appropriate, they will be treated with venous
thromboembolism [24]. Lou F et al. gave epi-
dural anesthesia intervention for patients un-
dergoing breast reconstruction with free skin
flap [25], and found that it could reduce pos-
toperative pain, side effects, and postoperative
flap thrombosis [26]. This study manifested
that the incidence of postoperative venous th-
rombosis in the RG was markedly lower than
that in the CG. This may be due to general anes-
thesia that can bring about reduced blood flow
in the lower extremity, increasing the formation
of DVT. Epidural anesthesia could effectively
dilate blood vessels, increase blood flow of
lower limbs, and prevent thrombosis.

Another study has shown that perioperative in-
flammatory factors can further trigger the tar-
get cells to release secondary inflammatory
mediators, to act as primary inflammatory me-
diators [27]. TNF-a and IL-6 are both important
pro-inflammatory factors in the body. They are
also one of the key markers of systemic inflam-
matory response after surgical trauma. Their
increase is related to various postoperative
complications, such as cognitive dysfunction
[28]. This study manifested that the TNF-a and
IL-6 expression in the RG was markedly lower
than that in the CG at 6 and 12 h after opera-
tion. This indicates that after anesthesia, the
surgical trauma will cause stress and inflam-
matory reaction. The increase of inflammatory
factors in the RG is dramatically better than
that in the CG. It also reveals that epidural
anesthesia can effectively alleviate the inflam-
mation caused by surgical trauma in TKA. Pa-
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tients receiving orthopedic surgery are con-
cerned about postoperative pain [29]. While
postoperative pain is also a common problem
after surgery, which not only affects the quality
of life of patients, but also leads to the increa-
se of blood glucose and blood pressure. The
wounds after surgery are difficult to heal [30].
Zhang L et al. gave epidural anesthesia inter-
vention for patients undergoing percutaneous
endoscopic discectomy and discovered that it
could markedly reduce the pain degree, mean
arterial pressure, and heart rate [31]. This stu-
dy also showed that the VAS scores of patients
in the RG were markedly lower than those in the
CG at 6 and 12 h after operation. This is also to
the results of Zhang L, indicating that epidural
anesthesia can effectively restrain pain stimu-
lation and reduce postoperative pain. Posto-
perative cognitive dysfunction is also a familiar
complication of patients after surgery, which is
related to the delay of hospitalization and
inability to face it independently. It shows that
inflammatory factors and postoperative pain
will lead to cognitive dysfunction [32]. This
study manifested that the MMSE scores of
patients in the RG at 6 and 12 h after surgery
were higher than those in the CG. Epidural
anesthesia could reduce the cognitive dysfunc-
tion of patients undergoing TKA to a certain
extent, which might be due to the reduction of
the release of inflammatory factors in opera-
tion and the postoperative pain. In the end,
we observed the occurrence of postoperative
adverse reactions. It showed that the total in-
cidence of postoperative adverse reactions in
the RG was dramatically lower than that in the
CG. It also revealed that epidural anesthesia
was safer than general anesthesia.

Although this study confirmed that epidural
anesthesia could bring better benefits to pa-
tients undergoing TKA, but there are still some
room for improvement. For example, we can
include more inflammatory factors to confirm
whether epidural anesthesia can really allevi-
ate the inflammatory response caused by TKA.
Further analyze the risk factors that affect the
efficacy of patients. Epidural anesthesia com-
bined with general anesthesia intervention can
also be included to observe the efficacy of TKA.
In the future, they will be explored in depth.

Epidural anesthesia can improve blood coagu-
lation and cognitive function in patients under-
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going TKA and reduce the incidence of DVT and
the degree of postoperative pain.

Disclosure of conflict of interest

None.

Address correspondence to: Dongzhi Liu, Depart-
ment of Anesthesiology, The First People’s Hospital
of Lianyungang, The Affiliated Lianyungang Hospital
of Xuzhou Medical University, The First Affiliated
Hospital of Kangda College of Nanjing Medical
University, Lianyungang Clinical College of Nanjing
Medical University, No. 182, Tongguan North Road,
Haizhou District, Lianyungang 222000, Jiangsu
Province, China. Tel: +86-18961327762; E-mail:
liudongzhi613@163.com

References

[1] Jayakumar T, Saravana Bhavan P and Sheu JR.
Molecular targets of natural products for chon-
droprotection in destructive joint diseases. Int
J Mol Sci 2020; 21: 4931.

[2]  Nguyen MS, Reemann P, Loorits D, llves P, Jag-
omagi T, Nguyen T, Saag M and Voog-Oras U.
Association of temporomandibular joint osse-
ous changes with anxiety, depression, and
limitation of mandibular function in elderly
vietnamese. East Asian Arch Psychiatry 2019;
29: 20-25.

[3] Blevins JL, Carroll KM, Burger JA, Pearle AD,
Bostrom MP, Haas SB, Sculco TP, Jerabek SA
and Mayman DJ. Postoperative outcomes of
total knee arthroplasty compared to unicom-
partmental knee arthroplasty: a matched com-
parison. Knee 2020; 27: 565-571.

[4] Klasan A, Putnis SE, Yeo WW, Fritsch BA, Cooli-
can MR and Parker DA. Advanced age is not a
barrier to total knee arthroplasty: a detailed
analysis of outcomes and complications in an
elderly cohort compared with average age to-
tal knee arthroplasty patients. J Arthroplasty
2019; 34: 1938-1945.

[5] Wangy, Zheng G, Meng X and Wang B. The ef-
fects of VEGF on deep venous thrombosis in
the perioperative period of elderly fracture pa-
tients. Pak J Pharm Sci 2018; 31: 2799-2803.

[6] Guo X, Zhang F, Wu'Y, Gao L, Wang Q, Wang Z,
Feng C, Yang Y, Xing B and Xu Z. Coagulation
alteration and deep vein thrombosis in brain
tumor patients during the perioperative peri-
od. World Neurosurg 2018; 114: €982-e991.

[71 Grune F, Kazmaier S, Stolker RJ, Visser GH and
Weyland A. Carbon dioxide induced changes in
cerebral blood flow and flow velocity: role of
cerebrovascular resistance and effective cere-

Am J Transl Res 2021;13(9):10933-10941



(8]

(9]

[10]

(11]

[12]

[13]

(14]

[15]

[16]

[17]

(18]

Effects of different anesthesia on patients undergoing total knee arthroplasty

bral perfusion pressure. J Cereb Blood Flow
Metab 2015; 35: 1470-1477.

Bischoff P and Rundshagen |I. Awareness un-
der general anesthesia. Dtsch Arztebl Int
2011; 108: 1-7.

Brown EN, Pavone KJ and Naranjo M. Multi-
modal general anesthesia: theory and prac-
tice. Anesth Analg 2018; 127: 1246-1258.
Bajwa SJ. Clinical conundrums and challenges
during geriatric orthopedic emergency surger-
ies. Int J Crit llin Inj Sci 2015; 5: 38-45.

Kim BG, Yang C, Soh S and Lee K. Inadvertent
epidural anesthesia associated with catheter-
ization following continuous psoas compart-
ment block in a patient with scoliosis: a
case report. Medicine (Baltimore) 2019; 98:
e14316.

Wang W, Ni BB, Shen H and Lu H. Comparison
of surgical outcomes of lumbar disc herniation
using local anesthesia and epidural anesthe-
sia: a meta-analysis. Medicine (Baltimore)
2020; 99: €18958.

Lee HM, Kim JP, Chung PH, Kang S, Kim YS
and Go BS. Posterior dislocation following revi-
sion total knee replacement arthroplasty: a
case report and literature analysis. Eur J Or-
thop Surg Traumatol 2018; 28: 1641-1644.
Singh H, Morita T, Suzuki Y, Shimojima M, Le
Van A, Sugamata M and Yang M. High sensitiv-
ity, high surface area Enzyme-linked Immuno-
sorbent Assay (ELISA). Biomed Mater Eng
2015; 26: 115-127.

Di Cerbo A, Laurino C, Palmieri B and lannitti T.
A dietary supplement improves facial photoag-
ing and skin sebum, hydration and tonicity
modulating serum fibronectin, neutrophil elas-
tase 2, hyaluronic acid and carbonylated pro-
teins. J Photochem Photobiol B 2015; 144: 94-
103.

Taniguchi Y, Kitamura A, Murayama H, Amano
H, Shinozaki T, Yokota I, Seino S, Nofuji Y, Nishi
M, Yokoyama Y, Matsuyama Y, Fujiwara Y and
Shinkai S. Mini-mental state examination
score trajectories and incident disabling de-
mentia among community-dwelling older Japa-
nese adults. Geriatr Gerontol Int 2017; 17:
1928-1935.

Nevalainen MT, Kauppinen K, Pylvalainen J,
Pamilo K, Pesola M, Haapea M, Koski J and
Saarakkala S. Ultrasonography of the late-
stage knee osteoarthritis prior to total knee
arthroplasty: comparison of the ultrasono-
graphic, radiographic and intra-operative find-
ings. Sci Rep 2018; 8: 17742.

Tawari GJK, Maheshwari R and Madan SS. Ex-
tra-articular deformity correction using Taylor
spatial frame prior to total knee arthroplasty.
Strategies Trauma Limb Reconstr 2018; 13:
179-184.

10940

(19]

[20]

[22]

(23]

(24]

[25]

[26]

[27]

(28]

[29]

[30]

Yu QB, E ZK, Xin HW, Zhang YS and Lin YZ. Ef-
fect of total knee arthroplasty under computer
navigation on intraoperative blood loss and
joint function recovery. Zhongguo Gu Shang
2020; 33: 15-20.

Boureau F, Benad K, Putman S, Dereudre G,
Kern G and Chantelot C. Does primary total
knee arthroplasty for acute knee joint fracture
maintain autonomy in the elderly? A retrospec-
tive study of 21 cases. Orthop Traumatol Surg
Res 2015; 101: 947-951.

Zhong H, Wang Y, Wang Y and Wang B. Com-
parison of the effect and clinical value in gen-
eral anesthesia and combined spinal-epidural
anesthesia in elderly patients undergoing hip
arthroplasty. Exp Ther Med 2019; 17: 4421-
4426.

Fu M and Li D. General anesthesia combined
with epidural anesthesia on the postoperative
cognitive functions in pregnant women with
dystocia. Exp Ther Med 2018; 16: 1149-1152.
Durant TJ, Dwyer CR, McCarthy MB, Cote MP,
Bradley JP and Mazzocca AD. Protective nature
of platelet-rich plasma against chondrocyte
death when combined with corticosteroids or
local anesthetics. Am J Sports Med 2017; 45:
218-225.

Liu N, Luo S, Hang C, Zha Z, Li J, Wu W and
Hou D. Changes in coagulation functions and
hemorheological parameters may predict he-
matoma formation after total knee arthroplas-
ty. J Orthop Surg Res 2016; 11: 35.

Bawa H, Weick JW, Dirschl DR and Luu HH.
Trends in deep vein thrombosis prophylaxis
and deep vein thrombosis rates after total hip
and knee arthroplasty. J Am Acad Orthop Surg
2018; 26: 698-705.

Lou F, Sun Z, Huang N, Hu Z, Cao A, Shen Z,
Shao Z, Yu P, Miao C and Wu J. Epidural com-
bined with general anesthesia versus general
anesthesia alone in patients undergoing free
flap breast reconstruction. Plast Reconstr Surg
2016; 137: 502e-509e.

Hsing CH and Wang JJ. Clinical implication of
perioperative inflammatory cytokine alteration.
Acta Anaesthesiol Taiwan 2015; 53: 23-28.
Xing YL and Wang YC. Influence of autologous
and homologous blood transfusion on interleu-
kins and tumor necrosis factor-alpha in peri-
operative patients with esophageal cancer.
Asian Pac J Cancer Prev 2014; 15: 7831-7834.
Yang FJ, Ma L, Yang J, Zhu ZL and Wang CH.
Intranasal vasopressin relieves orthopedic
pain after surgery. Pain Manag Nurs 2019; 20:
126-132.

Carvajal Lopez F, Hoyuela Alonso C, Juvany Go-
mez M, Troyano Escribano D, Trias Bisbal MA,
Martrat Macia A and Ardid Brito J. Prospective
randomized trial comparing HAL-RAR versus

Am J Transl Res 2021;13(9):10933-10941



Effects of different anesthesia on patients undergoing total knee arthroplasty

excisional hemorrhoidectomy: postoperative [32] Zhu YZ, Yao R, Zhang Z, Xu H and Wang LW.
pain, clinical outcomes, and quality of life. Parecoxib prevents early postoperative cogni-
Surg Innov 2019; 26: 328-336. tive dysfunction in elderly patients undergoing

[31] ZhanglL, ChangT, XuY, Jing Q, Zhao X and Li C. total knee arthroplasty: a double-blind, ran-
Epidural anesthesia with low concentration domized clinical consort study. Medicine (Bal-
ropivacaine and sufentanil for percutaneous timore) 2016; 95: e4082.

transforaminal endoscopic discectomy: a ran-
domized controlled trial. Front Med (Lausanne)
2020; 7: 362.

10941 Am J Transl Res 2021;13(9):10933-10941



