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ABSTRACT
Introduction: The purpose of this study is to investigate the effects of anesthesia techniques
on intensive care admission, postoperative complications and mortality in elderly patients undergoing elective bilateral knee replacement surgery.
Materials and Methods: A retrospective file review in the Anesthesiology and Reanimation
Department of Afyon Kocatepe University between January 2008 and October 2013 was done
on patients operated for bilateral knee replacement in the same sessions by the same surgeon
Results: 108 females and 27 males, a total of 135 patients, were included in this study. 83
patients were operated under general anesthesia while 52 were under regional (epidural+spinal)
anesthesia. 123 (91.1%) of patients were admitted to service after operation while 12 (8.9%) of
them were admitted to the ICU, 10 (7.4%) of whom were in Group G (general anesthesia) and
2 (1.5%) in Group R (regional anesthesia) (p>0.05). The development rates of complications were
significantly higher in Group G (11.1%) than in Group R (0.7%) (p=0.005). Hypertension was the
most frequent concomitant disease and acute renal failure was the most frequently observed
complication. 15 of 16 patients in whom complications were observed had hypertension.
Mortality was 1.48% .
Conclusion: Postoperative complications and intensive care unit admission are more frequently encountered among patients operated for bilateral knee replacement under general
anesthesia than with regional anesthesia.
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Giriﬂ: Bu çal›ﬂman›n amac›, elektif bilateral diz protezi uygulanacak yaﬂl› hastalarda uygulanan anestezi tekniklerinin postoperatif yo¤un bak›ma giriﬂ, komplikasyonlar ve mortaliteye etkisinin incelenmesidir.
Gereç ve Yöntem: Afyon Kocatepe Üniversitesi Anesteziyoloji ve Reanimasyon Anabilim Dal›’nda Ocak 2008-Ekim 2013 y›llar› aras›nda ayn› cerrah taraf›ndan ayn› seansta bilateral diz protezi yap›lan hastalarda retrospektif dosya incelemesi yap›ld›.
Bulgular: Çal›ﬂmaya 108 kad›n, 27 erkek toplam 135 hasta dahil edildi. 83 hastaya genel
anestezi uygulan›rken, 52 hastaya rejyonel (epidural+spinal) anestezi uygulanm›ﬂt›r. Operasyon
sonras›nda hastalar›n 123’ü (%91,1) servise ç›karken 12’si (%8,9) yo¤un bak›ma ç›km›ﬂt›r (hastalar›n 10’u (%7.4) Grup G’de iken, 2’si (%1,5) Grup R’de idi) (p>0.05). Komplikasyon geliﬂme oran› Grup G’de (%11,1) Grup R’ye (%0,7) göre anlaml› derecede yüksekti (p=0,005). Hipertansiyon
en s›k görülen ek hastal›k, akut böbrek yetmezli¤i en s›k gözlenen komplikasyondu. Komplikasyon geliﬂen 16 hastan›n 15’inde hipertansiyon mevcuttu. Mortalite %1,48 idi.
Sonuç: Bilateral diz nedeniyle opere olacak hastalarda genel anestezi uygulamas› rejyonel
anestezi ile karﬂ›laﬂt›r›ld›¤›nda yo¤un bak›ma ç›k›ﬂ ve postoperatif komplikasyonlar daha fazla olmaktad›r.
Anahtar Sözcükler: Yaﬂl›; Anestezi; Bilateral Diz Protezi.
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INTRODUCTION
otal knee arthroplasty (TKA), also known as total knee
replacement, is one of the most commonly performed
orthopedic procedures (1). In recent years this procedure has
increased among the elderly day by day. Since most patients
presenting as candidates for total knee replacement are older,
special attention should be given to the patient’s concomitant
diseases and review of symptoms. It has been reported that
surgical mortality increases 3-fold, while mortality related to
anesthesia increases by 20% at this age (2,3).
Neuroaxial and other regional anesthetic techniques play
a significant role in reducing the incidence of perioperative
thromboembolic complications, providing postoperative
analgesia, and simplifying early rehabilitation and hospital
discharge in elderly patients undergoing orthopedic procedures (4).
The primary indication for total knee arthroplasty is the
pain relief associated with arthritis of the knee in patients who
have failed nonoperative treatments. For the properly selected
patient, the procedure results in considerable pain relief, as
well as improved function and quality of life (5). Despite the
potential benefits of total knee arthroplasty, it is an elective
procedure and should only be considered after extensive discussion of the risks, benefits, and alternatives.
The purpose of this study was to observe the effects of
anesthetic techniques on postoperative mortality and intensive care unit (ICU) requirements in geriatric patients operated for total knee arthroplasty, retrospectively.

T

rospectively. Among these patients, those over the age of 65
years and who underwent simultaneous bilateral TKA were
enrolled. Finally the study was continued with 136 patients.
Patients were contacted by telephone for long-term results.
Demographic data such as age, gender, height, weight,
American Society of Anesthesiologists (ASA) physical status
and preoperative comorbidities (diabetes, hypertension, coronary artery disease and other neurological conditions) were
recorded. Anesthesia method, preoperative and postoperative
blood count and biochemical values, intraoperative and postoperative transfusion requirements, intensive care output (and
if so, length of ICU stay), and length of hospital stay were also
recorded. Postoperative complications (pulmonary, cardiac,
renal, neuronal), 1st month, and 6th month mortality were
investigated as well. All of the data were evaluated by comparing the patients according to the method of anesthesia that
they were administered (Group G=patients that were given
general anesthesia, Group R=patients that were given epidural+spinal anesthesia).
IBM SPSS Statistics version 20 was used for all statistical
analysis. Data was expressed as mean±SD. The MannWhitney U test was used to compare continuous variables and
the Chi Square test was used to compare categorical variables.
The Wilcoxon signed rank test was used to compare preoperative and postoperative variables. A p value less than 0.05 was
considered to indicate a statistically significant difference.

RESULTS
08 females and 27 males, a total of 135 patients, were

1included in this study. 83 patients were operated under

MATERIALS AND METHODS
fter the study protocol was approved by the local ethics

Acommittee of Afyon Kocatepe University (2014-98), the
hospital records and files of 323 patients who had been operated for bilateral knee arthroplasty by the same surgeon
between January 2008 and October 2013 were examined ret-

general anesthesia while 52 were under regional
(epidural+spinal) anesthesia. There were no significant differences in terms of demographic characteristics (age, weight,
height and ASA) of patients between the groups (p>0.05)
(Table 1).

Table 1— Patients’ Data According to Type of Anesthesia Administered (mean ± SD).

Age (year)
Gender (female/male, n)
Weight (kg)
Height (cm)
ASA class I/II/III,n

Group G (n=83) Mean± SD

Group R (n=52) Mean± SD

p

69.51±4.03
67/16
71.42±7.97
161.24±13.49
21/41/21

68.35±4.01
41/11
71.65±5.79
162.96±6.61
13/27/12

0.099*
0.070#
0.575*
0.599*
0.742#

*Mann-Whitney, #Chi-Square ASA American Society of Anesthesiologists.
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Table 2— Comorbidities of The Patients.
Group G (n=83)

Group R (n=52)

21 (15.6)
8 (5.9)
25 (18.5)
2 (1.5)
3 (2.2)
1 (0.7)
10 (7.4)
1 (0.7)
5 (3.7)
2 (1.5)
– (–)
2 (1.5)
2 (1.5)
1 (0.7)
– (–)

13 (9.6)
9 (6.7)
14 (10.3)
1 (0.7)
– (–)
1 (0.7)
6 (4.4)
– (–)
3 (2.2)
3 (2.2)
1 (0.7)
– (–)
– (–)
– (–)
1 (0.7)

No comorbidities, n (%)
DM, n (%)
HT, n (%)
COPD, n (%)
Others, n (%)
DM+ asthma, n (%)
DM+HT, n (%)
CD+asthma, n (%)
CD+HT, n (%)
Asthma+HT, n (%)
DM+CD+Asthma, n (%)
DM+CD+HT, n (%)
DM+asthma+HT, n (%)
CD+asthma+HT, n (%)
CD+Asthma+HT+DM, n (%)
#Chi-Square,

DM; Diabetes Mellitus, HT;hypertension, COPD; chronic obstructive
pulmonary disease, CD; cardiac disease, Others; hypotyroidism, chronic renal
deficiency, obesity, P<0.05; statistically significant.

When the comorbidities of the patients were examined,
there were no significant differences between the general and
regional anesthesia patients (p=0.762). Hypertension was the
most common comorbidity that was seen in both groups
(Table 2).
Most of the patients (123, 91.1%) were admitted to service after operation while 12 (8.9%) of them were admitted to

the ICU= 10 patients from Group G and 2 from Group R
(this difference was not statistically significant). In addition,
duration of ICU stay and hospital stay were similar for the
two groups. The number of patients who were administered
perioperative blood transfusion was also similar for the two
groups. Mortality was quite low (1.48%) in the study group
patients; only 2 patients from Group G died (Table 3). In one
of the patients who died, a massive pulmonary embolism
developed intraoperatively and she died on the first day postoperatively in the ICU; she had DM + asthma + hypertension
and received general anesthesia. The other patient who died
was 70 years old and had hypertension only; she developed
acute renal failure and died on the fifth day postoperatively;
she had also received general anesthesia.
Post-operative complications are shown in Table 4.
Complications were observed in a total of 16 (11.9) patients;
15 (11.1%) in Group G and 1 (0.7) in Group R. This difference was statistically significant (p=0.005) (Table 4). The
most common complication was acute renal failure (3.7%)
(Table 4). All of the patients who developed acute renal failure were from Group G (Table 4).
Perioperative laboratory parameters of patients are shown
in Table 5. All parameters were similar in the two groups.
Postoperative neutrophil lymphocyte ratio (NLR) and WBC
values were significantly higher than preoperative measures in
both groups (p<0.001), but there was no significance between
the groups (p>0.05). Preoperative and postoperative platelet
lymphocyte ratio (PLR) and mean platelet volume (MPV) values were also similar between the groups (Table 5).

Table 3— Postoperative Exit, Perioperative Blood Transfusion and Mortality Dispersion of Patients According to the
Type of Anesthesia Given.
Group G (n=83)

Group R (n=52)

73 (88.0)
10 (12)
1
8.22 ± 3.54

50 (96.2)
2 (3.8)
1
8.35 ± 2.97

0.360*

Perioperative blood transfusion
Intraoperative, n (%)
Postoperative, n (%)

54 (65.1)
78 (94)

42 (80.8)
47 (90.4)

0.067#
0.401#

Mortality
1st month, n (%)
6th month, n (%)

2 (1.48)ε
0

0
0

0.259#

Postoperative exit
Service room, n (%)
ICU, n (%)
ICU stay (day)
Hospital stay (day)

p

0.128

Fisher’s Exact test, *Mann Whitney U, #Chi-Square, ICU; intensive care unit, %; within the group, εwithin total of patients.
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Table 4— Postoperative Complications and Concomitant Diseases of Patients who Developed Postoperative
Complications.

Complication, no, n (%)
Complication, yes, n (%)
Pulmonary embolism, n (%)
Acute infact, n (%)
Pneumothorax, n (%)
Acute renal failure, n (%)
Wound infection, n (%)
Delirium, n (%)
Vertigo, n (%)
Anisocoria, n (%)
#p<0.05,

Group G (83)

Group R (52)

p

68 (50.4-81.9)
15 (11.1-18.1)
2 (1.5-2.4)
–
1 (0.7-1.2)
5 (3.7-6.0)
4 (3.0-4.8)
1 (0.7-1.2)
1 (0.7-1.2)
1 (0.7-1.2)

51 (37.8-98.1)
1 (0.7-1.9)
–
1 (0.7-1.9)
–
–
–
–
–
–

0.005#

Chi-Square, %; of total -within the anesthesia group.

Table 5— Perioperative Hemogram and Biochemical Values of Patients.
General (n=83) Mean ± SD

Regional (n=52) Mean ± SD

P*

Hemogram
Hb , preop
Hb, postop
WBC, preop
WBC, postop
MPV, preop
MPV, postop
NLR, preop
NRL, Postop
PLR, preop
PLR, postop

13.53±1.45
10.81±1.43
7.71±2.9#
13.91±3.44#
9.68±1.64
10.36±1.97
2.36±1.1#
12.96±9.49#
129±48.74
210± 58,27

13.48±1.24
10.45±1.29
7.48±2.18#
12.25±3.93#
9.69±1.24
10.02±1.26
2.55±1.33#
12.03±7.57#
133±50.8
211±48.02

0.858
0.190
0.450
0.070
0.823
0.251
0.480
0.897
0.573
0.245

Biochemical
Na, preop
Na, postop
K, preop
K, postop
BUN, preop
BUN, postop
Cr, preop
Cr, postop
Alb, preop
Alb, postop

144.42±13.53
138.16±3.21
4.53±0.38
4.14±0.51
21.55±4.91
22.22±8.20
0.78±0.32
1.01±0.54
3.39±0.27
3.21±0.29

140±2.85
137.31±3.32
4.45±0.38
4.04±0.339
17.13±4.02
20.04±5.19
2.5±13.20
0.84±0.20
3.39±0.35
3.17±0.34

0.861
0.180
0.325
0.403
0.354
0.348
0.846
0.269
0.751
0.343

*Mann Whitney U, #Wilcoxon,p<0.001 Values are presented as mean ± SD Hb; hemoglobin, WBC; white blood cell, MPV; mean platelet volume, NLR; neutrophil lymphocyte ratio, PLR; platelet lymhocyte ratio, Na; sodium, K; potassium, BUN; blood urea nitrogen, Cr; creatinine, Alb; albumin

DISCUSSION
ince the beginning of the last century, one of the most

Simportant social changes is the increase in life expectancy.
Today, 12% of the world’s population is aged 65 and over.
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For various reasons, half of this population needs surgical
intervention; because of this, they also need anesthesia (3).
Geriatric patients who undergo orthopedic procedures often
have hip and knee surgery. To the best of our knowledge,
there are no studies in the literature comparing, retrospective-
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ly, the effectiveness of anesthetic techniques on postoperative
mortality and morbidity in geriatric patients operated for
bilateral knee arthroplasty. The main findings in the current
study were: 1) 123 (91.1% ) of patients were admitted to service after operation, while 12 (8.9%) of them were admitted to
the ICU: 7.4 % of those were in the general anesthesia group
and 2 (1.5%) were in the regional anesthesia group (p>0.05);
2) The rate of complications was significantly higher in
Group G (11.1%) than in Group R (0.7%) (p=0.005).
Hypertension was the most frequent concomitant disease and
acute renal failure was the most frequently observed complication. 15 of 16 patients in whom complications were
observed had hypertension; 3) Mortality was 1.48% .
Intensive care requirements are likely to increase in the
future because of the increase in the elderly population with
serious comorbidities. Besides surgical procedures, anesthesia
methods may affect intensive care admission. Kaufmann and
colleagues reported that intraoperative neuraxial anesthesia
might reduce postoperative admissions to the ICU for high
risk patients undergoing elective hip and knee replacement
surgery (6). Prospective data have demonstrated that intraoperative hemodynamic stability could be better provided, and
less fluid and blood transfusion was necessary, with neuroaxial anesthesia (7,8). In the present study, 12 (8.9 %) patients
were admitted to ICU: 7.4 % were in the general anesthesia
group and 1.5 % were in the regional anesthesia group.
Additionally, the intraoperative transfusion requirement was
higher in the regional anesthesia group, but this difference
was not statistically significant.
While older age itself is an increased risk, accompanying
diseases add to the risk and further reduce organ function.
Hypertension is a common problem, especially in elderly
patients; it is usually a cause of sudden death with ischemic
heart disease (3). These patients cannot tolerate blood and
fluid loss well, and arterial-venous blood pressure and fluidelectrolyte balance may deteriorate very easily (9,10). In this
study, complications were seen at a significantly higher rate
in Group G (11.1%) than in Group R (0.7). Hypertension
was the most common comorbid disease. 15 of 16 patients in
whom complications were observed had hypertension. This
may confirm that we need to be more careful perioperatively
in elderly patients with hypertension, and if patients do not
have contraindications, regional anesthesia may be the best
choice.
Modern total knee arthroplasty consists of resection of the
diseased articular surfaces of the knee, followed by resurfacing
with metal and polyethylene prosthetic components. Bilateral
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simultaneous knee arthroplasty has been associated with an
increased risk of complications, and patients should be counseled as such. In many studies, it was found that applying
bilateral TKA in the same session was superior to one-sided
and/or two sessions. Applying bilateral TKA in the same session reduced not only health expenditure but also length of
hospital stay, while it was emphasized that rate of complication was not changed (11-13). Sarban et al. compared unilateral and simultaneous bilateral knee arthroplasty performed
in patients with gonarthrosis in terms of morbidity and clinical results. They found similar levels of morbidity (14). A
2007 meta-analysis demonstrated that simultaneous bilateral
knee replacement carries an increased risk of serious cardiac
and pulmonary complications, as well as increased mortality,
compared with staged bilateral or unilateral surgery (15). In
our study, only patients who underwent bilateral knee surgery
in the same session were included, and the mortality rate was
low. Length of hospital stay did not differ between the
groups.
This study has some limitations. The most important one
is its retrospective design, with the deficiency of variability in
data collection.
PLR has been recently suggested to be a marker of thrombotic and inflammatory condition, mainly in patients with
malignancies (16,17). NLR is a readily available and inexpensive laboratory marker that is used to assess systemic inflammation. In the literature, it has been shown that diabetes mellitus, thyroid functional abnormalities, essential hypertension, valvular heart diseases, acute coronary syndromes, renal
and/or hepatic failure, metabolic syndrome, and many inflammatory diseases may potentially affect NLR (18,19). In the
present study, postoperative NLR ratio values were significantly higher than preoperative ones in both groups
(p<0.001), but there was no significant difference between
the groups (p>0.05) (20).
In conclusion, we found that use of regional anesthesia in
a selected group of orthopedic patients was not only associated with a lower rate of ICU admission postoperatively, but
also led to fewer complications. In addition, it is important to
be more careful perioperatively with elderly patients with
hypertension. Finally, simultaneous bilateral TKA seems to
be a good choice in selected patients. Nonetheless, a prospective study may be required to compare the effects of regional
and general anesthesia on morbidity and mortality in elderly
patients.
Conflict of interest: None declared
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