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SUMMARY

Background. Total knee arthroplasty (TKA) is the standard treatment for terminal knee osteoarthritis.
Simultaneous bilateral total knee arthroplasty (STKA) can be a cost-effective and practical option for patients
with degenerative joint disease affecting both knees. The purpose of this study was to assess complication rates
and functional outcomes following simultaneous versus staged bilateral total knee replacement.

Material and methods. Approximately 60 individuals who experienced debilitating knee osteoarthritis
were enrolled in a prospective study with a randomized comparative design. Out of these, 30 patients underwent
simultaneous total knee arthroplasty (STKA), while the remaining 30 individuals underwent two separate surg-
eries with a gap of 3-6 months between each procedure for both knees. After excluding 7 patients from both
groups, a total of 53 patients were included in the study and followed up for at least 12 months.

Results. Pre-operative demographic parameters were equated between both groups. The overall number of
systemic complications was higher in the simultaneous group compared with the staged one. Systemic compli-
cations were correlated with the elderly and high-risk populations. However, simultaneous procedures were
safe in a low-risk group with shorter hospitalization and operative times.

Conclusions. 1. Simultaneous bilateral total knee arthroplasty (TKA) is considered safe and feasible mainly for
younger individuals with ASA 1 or 2 health status. 2. Patients undergoing simultaneous bilateral TKA experi-
ence significantly reduced hospital stays. 3. The procedure may not be advisable for elderly patients at a higher
risk of systemic complications.
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BACKGROUND

Total knee arthroplasty (TKA) stands as the gold
standard in addressing advanced knee osteoarthritis.
In cases where degenerative joint disease impacts
both knees, patients and surgeons may consider the
viability of simultaneous bilateral total knee arthroplas-
ty (STKA). This approach, known for its cost-effective-
ness and practicality, obviates the need for two dis-
tinct TKA procedures, thereby mitigating rehabilita-
tion duration and associated expenses [1-3].

Furthermore, this technique may reduce the over-
all use of pain medication and recovery time. Despite
these advantages, the safety of STKA remains con-
troversial, as many recent publications have found
that, when compared to staged and unilateral opera-
tions, STKA surgery is linked to an increase in mor-
bidity and mortality [4-6].

Our study aimed to scrutinize perioperative risks,
postoperative blood loss, and hospitalization duration
in simultaneous bilateral and staged bilateral TKA,
both utilizing the same prosthesis. The aim was to
determine whether simultaneous bilateral TKA is safe
and beneficial or not.

MATERIAL AND METHODS

This is a prospective study of 53 patients, or of
106 knees. Of all patients with advanced knee oste-
oarthritis, 27 were simultaneous bilateral, and 26 sta-
ged bilateral, for a total knee arthroplasty. These pa-
tients were 16 males (30.9%) and 37 females (69.1%).
The procedures were performed in the period be-
tween June 2013 and March 2016, with a minimum
one-year follow-up.

Approval for the study was granted by the ethical
committee at Cairo University (No. 10/2012). All pa-
tients were fully informed about the trial and the pos-
sible benefits and drawbacks of one-stage vs two-stage
treatments. Preoperative randomization was done to
ensure the demographic distribution of age, gender
and BMI (Tab. 1, 2) as well as ASA grades and risk
factors like DM and heart diseases.

Accordingly, patients were included in one of the
two groups to undergo either simultaneous bilateral
knee replacement or staged bilateral knee replacement.
One of three experienced knee arthroplasty surgeons
conducted the procedures using the same surgical
technique from a medial parapatellar approach.

Patients eligible for inclusion in the study had bi-
lateral debilitating knee arthritis graded as 3 or 4 ac-
cording to the Kellgren & Lawrence classification.
These individuals were also listed for total knee arthro-
plasty (TKA) and had demonstrated lack of response
to all conservative treatments.
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There were exclusion criteria applying to both
groups, including conditions such as complex knee
replacement situations (e.g., post-traumatic knee
arthritis, severe deformity, or instability), inflamma-
tory joint illnesses like rheumatoid arthritis, psoriatic
arthritis, and ankylosing spondylitis, as well as advan-
ced patellofemoral arthritis necessitating resurfacing.

Group 1: Bilateral Simultaneous Total Knee Ar-
throplasty (STKA). This group initially included 30
patients. After the exclusion of one patient who died
after nine months (acute MI) and two patients who
were missed during follow-up, the number declined
to 27 patients.

Group 2: Bilateral Staged Total Knee Arthro-
plasty (StTKA). Bilateral Total Knee Arthroplasty
had been done in two sessions, and 28 patients were
initially included. Then, two patients were excluded
as they suffered from a cerebral infarction (after 6
months) and lung cancer after the first stage The sec-
ond TKA was cancelled. Thus, the group ultimately
numbered 26 patients.

The second surgery in the staged bilateral TKA
was scheduled after a consultation with the patient.
In general, a full recovery should take between 3 and
9 months following the initial procedure. For the
staged bilateral group, the average duration between
the first and second surgeries was 6.3 months.

The anaesthesiologists calculated the ASA grade
before surgery using the American Society of Ana-
esthesiologists (ASA) categorization system. These
groups were further classified depending on their ASA
grade. Patients in the low-risk category (ASA 1 and
2) were either healthy or had a mild condition that
did not interfere with daily functioning at the time of
operation. in general, Regarding ASA and preopera-
tive medical risk factors, there was no statistically
significant difference between the two groups.

The Knee Society Score (KSS) and Functional
Knee Score (FKS) were frequently used in both groups
to assess pain and impairment before surgery. A com-
plete local examination of the affected knee joint was
also performed, with a focus on deformity, instabili-
ty, and range of motion.

The Zimmer cemented posteriorly stabilized (Nex-
gen PS) Fixed Bearing, Standard notch, without resur-
facing the patella, was the implant utilized in all in-
stances of the study.

Under tourniquet control, all cases were perform-
ed via the medial parapatellar route. Typically, in si-
multaneous bilateral TKA, the primary surgeon work-
ed on each knee sequentially, beginning with the more
symptomatic side and progressing to the second TKA
after implant placement and before wound closure
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and tourniquet deflation of the first TKA. A drain
was not used in any of our patients.

All patients were given an anticoagulant (Frag-
min 5000 IU once daily) for two weeks, and the dose
was changed postoperatively based on BMI. Serum
haemoglobin levels were determined by blood tests.
Total blood loss was calculated as intraoperative
blood loss plus a reduction in Hb before surgery.

The minimum period of follow-up was 12 months,
with a mean of 16.5 months, ranging from 12 to 30
months. KSS and KFS were performed on all pa-
tients before surgery and for one year thereafter. The
occurrence of postoperative complications was inves-
tigated. The two TKA groups’ serological parameters
and clinical outcomes were compared.

The orthopaedic team documented all data as part
of the normal postoperative patient assessment. The
data were compared using the Student test between
the two groups in terms of perioperative complica-
tions, knee score, and functional result. Fisher’s exact
test was used to compare categorical data between
the two groups. The statistical significance level was
set at p < 0.05.

RESULTS

27 participants diagnosed with advanced knee
arthritis constituted the experimental group. In this
group, 54 knees underwent bilateral knee arthroplas-
ty at the same time. The comparison group, consist-
ing of 26 patients, had a total of 52 knees treated with
staged bilateral knee arthroplasty.

Systemic Complications

The incidence of systemic complications was no-
tably higher in the simultaneous TKA group, partic-
ularly within the high-risk subset (ASA 3) and among
individuals aged 65 and above. A total of ten syste-
mic complications were observed in nine patients
(33.0%) who underwent simultaneous bilateral TKA,
in contrast to three systemic complications occurring
in two patients (7.7%) who underwent staged bilater-
al TKA. This discrepancy in systemic complications
between the two groups was statistically significant
(p value = 0.021).

The majority of systemic complications manifest-
ed during the immediate postoperative phase. Speci-
fically, complications arose within a span of less than
72 hours after surgery in 7 out of 9 patients within
the simultaneous bilateral group, and in all patients
within the staged bilateral group.

In the first group, two patients encountered uri-
nary retention (which defined as a sudden painful
inability to void despite having a full bladder) was
resolved through Foley catheterization. Another pa-

tient had an episode of acute angina necessitating
intensive postoperative care and monitoring. On the
third day following the surgery, two patients devel-
oped dyspnoea, attributed to a pulmonary embolic
event confirmed by pulmonary CT angiography. This
condition was successfully treated with medication.

Three patients in the same group developed post-
operative pneumonia. They received a five-day course
of intravenous Tazocin antibiotics and exhibited com-
plete clinical and radiological improvement in their
chest condition. Additionally, two patients experien-
ced postoperative disorientation within the first 24
hours. A brain MRI was conducted, revealing normal
results, and their disorientation was fully resolved by
the second day after the surgery.

In contrast, within the staged group, a single pa-
tient with cardiac issues was admitted to the critical
care unit for close monitoring and medication due to
postoperative atrial fibrillation. Furthermore, another
patient experienced postoperative disorientation due
to an electrolyte imbalance, but this individual com-
pletely recuperated after the electrolyte levels were
normalized.

Within the simultaneous group, notable dispari-
ties were observed in the occurrence of complica-
tions between patients categorized as low risk and
those identified as high risk based on ASA grading
(p < 0.05). However, in the staged group, there were
no statistically significant differences (p > 0.05).

Regarding age distribution, among the participants
in the simultaneous bilateral group, 13 patients (48.17
percent) were aged 65 or below, while 14 patients
(51.8 percent) were above the age of 65. In the con-
text of simultaneous bilateral surgery, systemic issues
were experienced by 8 individuals (29.6 percent). In
contrast, within the staged TKA group, only one pa-
tient encountered a systemic complication.

Local Complications

Two individuals (3.7 percent) in the simultaneous
group encountered a superficial wound infection affect-
ing both knees. To compare, one knee (1.9 percent)
in the staged group experienced the same issue. How-
ever, this difference was not deemed statistically sig-
nificant (p = 0.6527). Within the initial three weeks
post-surgery, all patients had controlled wound man-
agement through dressing, and no further interven-
tion was required. Notably, no instances of deep infec-
tions or revision surgeries were observed throughout
the course of this trial.

A single patient (1.9 percent) within the simulta-
neous group developed temporary weakness in right
ankle dorsiflexion following the operation, which re-
solved within the six-week follow-up period. Addi-
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Tab. 1. Demographic data

. _ Staged
Simultaneous (n=27) (n=26) Test of Sig. p
No. % No. %
Sex
Male 7 25.9 9 34.6
Female 20 74.1 17 65.4 = 0.475 0.491
Age (years)
Min. - Max 50.0 - 84.0 56.0-82.0
Mean + SD. 65.22 +£8.77 67.81 +6.86 t=1.198 0.237
Tab. 2. Comparison between the two groups according to BMI
Simultaneous Staged
BMI (n=27) (n=26) T P
Min. — Max. 26.80 — 36.60 27.70-37.0
Mean + SD. 31.24 +1.60 32.0+£1.25 0.618 0.539

T and p values for Student t-test for the two groups

tionally, in both groups, one knee each developed ce-
llulitis around four to five days after the surgical pro-
cedure (both patients had diabetes). Successful treat-
ment was achieved through intravenous Flucloxa-
cillin antibiotics, followed by six weeks of oral an-
tibiotics.

Two patients (1.9 percent) within the simultane-
ous TKA group experienced deep vein thrombosis
(DVT), which was confirmed via Doppler ultrasound.
Both cases were managed with therapeutic anticoag-
ulation. While one of these patients exhibited pro-
longed wound bruising after an increase in low mo-
lecular weight heparin (LMWH), there was no sig-
nificant wound seepage or bleeding.

Regarding local complications, there was no sta-
tistically significant disparity between the two groups
(p =0.142).

Postoperative Bleeding and Length
of Hospital Stay

There was no statistically significant difference in
postoperative blood loss between the simultaneous
bilateral (the quantity of blood loss from both knees)
and staged bilateral groups (the sum of blood loss
from both procedures). However, there was a statis-
tically significant difference in the number of blood
units transfused between the simultaneous and staged
TKA groups. Only three patients in the staged group
had a four-unit transfusion, but 21 patients in the
simultaneous group received 38 units (p < 0.001).

The mean length of hospital stay in the staged
bilateral group was defined as the sum of two hospi-
talizations and was 11.7 days. This was 4.2 days lon-
ger than the 7.5 days mean by the simultaneous bilat-
eral group. The length of hospitality varied substan-
tially. (p < 0.008%).
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Operative time

There was a statistically significant difference in
operating time between the two groups; it was less in
the simultaneous group (mean 175.8 £+ 26.21). oper-
ative time in the staged group (206.2 + 21.73) was
estimated by adding the operative times of the two
distinct operations. Patients who had TKA in the
staged group had a longer operational time.

Knee Society scoring
The pre-and post-operative knee rating scores were
compared between both groups as a supplementary
end-point of the comparison. The results demonstrate
no statistically significant difference in post-opera-
tive KSS across groups, and both groups exhibited
considerable improvement in KSS following surgery.

Functional knee score (FKS)

The mean functional knee score in the simultane-
ous group was 38.64 in the pre-operative stage and
85.35 in the post-operative stage, whereas the mean
functional knee score in the staged group was 37.145
in the pre-operative stage and 83.255 in the post-
operative stage. Both groups had no statistically sig-
nificant differences. The P value was more than 0.5.

DISCUSSION

For patients with bilateral knee osteoarthritis who
opt for total knee arthroplasty (TKA), a decision must
be made regarding whether to undergo the procedure
in a single hospitalization and surgery or to split it
into two separate admissions. This decision takes into
consideration both the patient’s preferences and ex-
pectations, as well as the recommendations of their
surgeons, considering any coexisting health condi-
tions [5].
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Hence, the surgeon must be well-informed about
the potential risks associated with simultaneous
bilateral knee replacement. Over the last two deca-
des, the perioperative morbidity and mortality rates
for patients undergoing simultaneous bilateral TKA
have been a subject of debate [7].

Complications — Systemic complications

1. Pulmonary embolism :

Barrett et al. reported an 80% increased risk of PE
within three months of concomitant surgery [1]. Con-
versely, certain studies indicated a higher incidence
of deep vein thrombosis (DVT) and PE in patients un-
dergoing one-sided TKA, contrasting with the simulta-
neous group [8].

However, a subsequent meta-analysis by Restre-
po et al. produced contrasting outcomes [9]. Their
investigation suggested a heightened risk of cardiac
complications with simultaneous bilateral TKA, while
DVT and PE risk did not exhibit significant dispari-
ties between groups [9].

Our study’s findings align with those of Restrepo
et al. While two cases of PE post-DVT occurred in
the simultaneous TKA group (7.4%), statistical ana-
lysis revealed no substantial inter-group differences
concerning DVT or PE. Notably, a potential reduc-
tion in DVT and PE rates was observed in patients
receiving regional anaesthesia and epidural analge-
sia. Additionally, the advantageous role of low mole-
cular weight heparin (LMWH) in venous thrombo-
embolism prevention is recognized [10,11].

2. Pneumonia

Among our analyses, there were three cases of
pneumonia (11%) in ASA 3 simultaneous bilateral pa-
tients. Because these patients had a history of chronic
obstructive lung illness, they were at significant risk
of pulmonary consequences.

3. Cardiac Complications

Yasuo et al.’s meta-analysis identified an incre-
ased risk of cardiac problems (odds ratio = 2.49) and
death (odds ratio = 2.2) after simultaneous bilateral
total knee arthroplasty (TKA) [4,12].

In our study, only one case of cardiac issues (3.7
percent) was found in the simultaneous group, and
there were no reported deaths in either the simultane-
ous or staged groups.

4. Neurological Complications:

In our ongoing research, postoperative disorienta-
tion occurred more frequently in the simultaneous
bilateral TKA group, with two cases compared to one

in the staged group. Factors contributing to the ele-
vated risk (7.4 percent) in the simultaneous group
include increased postoperative blood loss, greater
analgesic requirements, heightened rates of hypox-
aemia and anaemia, increased fluid transfusions, and
potential electrolyte abnormalities.

Lane et al. indicated that intramedullary canal in-
strumentation during simultaneous TKA can lead to
postoperative confusion due to the embolic load gener-
ated. Strategies to address this include over-drilling the
femoral entry point and utilizing specialized rods [13].

Additionally, the insertion of alignment rods might
amplify the fat embolic burden, particularly affecting
simultaneous TKA cases, potentially explaining the
heightened disorientation risk in this group [14-16].

Relationship Between Systemic Complications
and ASA Score

ASA scores were employed to assess the link be-
tween systemic complications and overall health. Pa-
tient categorization into low-risk (ASA 1 and 2) and
high-risk (ASA 3) groups revealed no significant dif-
ference in percentages between the simultaneous and
staged bilateral TKA groups. Notably, high-risk patients
undergoing simultaneous TKA experienced more com-
plications than low-risk patients. The simultaneous
group also exhibited a higher occurrence of systemic
issues in high-risk patients compared to the staged
group, while no notable disparity was found among
low-risk patients.

According to Luscombe et al, co-morbidities were
prevalent among ASA 3 patients in the simultaneous
group, guiding anaesthetists in preoperative strate-
gies [17,18].

Age-Related Relationship of Systemic
Complications

Age’s impact on total knee replacement outcomes
was highlighted due to age-related comorbidities in-
fluencing surgical risk [19,20].

Notably, systemic complications were more pre-
valent in patients over 65 undergoing simultaneous
bilateral TKA, with significant contrasts observed com-
pared to those under 65. This underscores the role of
patient age in surgical outcomes.

Studies by Lynch et al. and Bullock et al. empha-
sized diverse outcomes in elderly patients undergo-
ing bilateral procedures. Age-related factors were lin-
ked to hypoxaemia and confusion related to fat emboli
in findings by Urban et al. [21, 22].

Local Complications

Infections in skin and soft tissue showed no vari-
ations between STKA and StTKA. Concerns about
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infection risks in simultaneous bilateral TKA due to
extended operation times and shared instruments have
been raised.

In this study, meticulous measures taken by the
operating room staff, including separate instrument
sets, contributed to the absence of increased infection
risks in both bilateral groups.

Postoperative Bleeding

Postoperative blood loss showed no significant
difference between the simultaneous and staged bila-
teral TKA groups, with averages of 1286 mL and 1302
mL respectively. Adequate intervention for simulta-
neous blood loss was stressed, including blood prod-
uct availability and fluid replacement.

Notably, Gradillas and Volz reported varying total
blood loss figures in different groups, while Stubbs
et al. highlighted higher bleeding in simultaneous
bilateral groups [23, 24].

Length of Hospital Stay
Simultaneous bilateral TKA offers a shorter hos-
pital stay, reducing overall costs. While Gradillas and
Volz found a 20% longer hospital stay in the simul-
taneous bilateral group, our study recorded an aver-
age stay of 7.5 days for simultaneous and 11.7 days
for staged bilateral procedures [25].

REFERENCES

Clinical Outcome

Early clinical outcomes over a 12-month follow-
up showed no significant differences between simul-
taneous and staged groups. Postoperative Knee So-
ciety Scores (KSS) and Knee Functional Scores (KFS)
showed minimal variation. Postoperative KSS was 80-
95 (mean 86.80) in the simultaneous groups vs 82-94
(mean 85.79) in the staged groups.

Study limitations
Study limitations include the use of observational
data, involvement of multiple surgeons, and a relatively
small sample size. The analysis focusedon patients
with bilateral osteoarthritis who chose either simulta-
neous or staged TKA.

CONCLUSIONS

1. Simultaneous bilateral total knee arthroplasty (TKA)
is considered safe and feasible mainly for younger
individuals with ASA 1 or 2 health status.

2. Patients undergoing simultaneous bilateral TKA
experience significantly reduced hospital stays.

3. The procedure may not be advisable for elderly pa-
tients at a higher risk of systemic complications.

1.

10.

11.

12.

Hul, LiuY, Lv Z, Li X, Qin X, Fan W. Mortality and morbidity associated with simultaneous bilateral or staged bilateral total
knee arthroplasty: A meta-analysis. Arch Orthop Trauma Surg. 2011; 131[9]: 1291-8.

Kim TK, Chang CB, Kang YG, et al. Clinical value of tranexamic acid in unilateral and simultaneous bilateral TKAs under
a contemporary blood-saving protocol: A randomized controlled trial. Knee Surgery, Sports Traumatology, Arthroscopy 2014;
22[8]: 1870-8.

Hussain N, Chien T, Hussain F, et al. Simultaneous Versus Staged Bilateral Total Knee Arthroplasty: A Meta-Analysis
Evaluating Mortality, Peri-Operative Complications and Infection Rates. Vol. 9, HSS Journal. LLC: Springer Science and
Business Media; 2013. p. 50-9.

Niki Y, Katsuyama E, Takeda Y, Enomoto H, Toyama Y, Suda Y. Comparison of postoperative morbidity between simultane-
ous bilateral and staged bilateral total knee arthroplasties: Serological perspective and clinical consequences. Journal of
Arthroplasty 2014; 29[3]: 504-9.

Bini SA, Khatod M, Inacio MCS, Paxton EW. Same-Day Versus Staged Bilateral Total Knee Arthroplasty Poses No Increase
in Complications in 6672 Primary Procedures. Journal of Arthroplasty 2014; 29[4]: 694-7.

Kohn MD, Sassoon AA, Fernando ND. Classifications in Brief: Kellgren-Lawrence Classification of Osteoarthritis. Clin
Orthop Relat Res 2016; 474(8): 1886-93. doi: 10.1007/s11999-016-4732-4. Epub 2016 Feb 12. PMID: 26872913; PMCID:
PMC4925407.

Cao G, Huang Z, Huang Q, Zhang S, Xu B, Pei F. Incidence and risk factors for blood transfusion in simultaneous bilateral
total joint arthroplasty: a multicentre retrospective study. J Arthroplasty 2018; 33: 2087-91. https://doi.org/10.1016/j.arth.
2018. 02.041.

Barrett J, Baron JA, Losina E, Wright J, Mahomed NN, Katz JN. Bilateral total knee replacement: staging and pulmonary
embolism. J Bone Joint Surg Am 2006; 88(10): 2146-51.

Restrepo C, Parvizi J, Dietrich T, Einhorn TA. Safety of simultaneous bilateral total knee arthroplasty: A meta-analysis.
Journal of Bone and Joint Surgery 2007; 89[6]: 1220-6.

Yoon HS, Han CD, Yang IH. Comparison of Simultaneous Bilateral and Staged Bilateral Total Knee Arthroplasty in Terms of
Perioperative Complications. Journal of Arthroplasty 2010; 25[2]: 179-85.

Memtsoudis SG, Ma Y, Gonzalez Della Valle A, et al. Perioperative Outcomes after Unilateral and Bilateral Total Knee
Arthroplasty. Anesthesiology 2009; 111[6]: 1206-16.

Rasouli MR, Maltenfort MG, Ross D, Hozack WJ, Memtsoudis SG, Parvizi J. Perioperative Morbidity and Mortality Following
Bilateral Total Hip Arthroplasty. J Arthroplasty 2014; 29[1]: 142-8.

338



Abdalla M. et al. Safety of the Bilateral Kknee Replacement

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

Kim YH. Incidence of fat embolism syndrome after cemented or cementless bilateral simultaneous and unilateral total knee
arthroplasty. J Arthroplasty 2001; 16[6]: 730-9.

Lindberg-Larsen M, Jorgensen CC, Husted H, Kehlet H. Early morbidity after simultaneous and staged bilateral total knee
arthroplasty. Knee Surgery, Sports Traumatology, Arthroscopy 2015; 23[3]: 831-7.

Hu J, Guo D, Lii Z, Liu J, Yu X, Zhang Z. The clinical comparison of simultaneous bilateral total knee arthroplasty in treat-
ment of osteoarthritis. Journal of Nanjing Medical University 2008; 22(3): 172-7.

Mutsuzaki H, Watanabe A, Komatsuzaki T, Kinugasa T, Ikeda K. Investigation of perioperative safety and clinical results of
one-stage bilateral total knee arthroplasty in selected low-risk patients. J Orthop Surg Res 2018; 13: 14. https://doi.org/10.
1186/s13018-018-0720-6.

Tsay EL, Grace TR, Vail T, Ward D. Bilateral simultaneous vs staged total knee arthroplasty: minimal difference in perioper-
ative risks. J Arthroplasty 2019; 34: 2944-9.e1. https://doi.org/10.1016/j.arth.2019.07.002.

Murray A, Brenkel I. Bilateral total knee replacement. Current Orthop 2003; 17[4]: 308-12.

Yoon HS, Han CD, Yang IH. Comparison of Simultaneous Bilateral and Staged Bilateral Total Knee Arthroplasty in Terms of
Perioperative Complications. Journal of Arthroplasty 2010; 25[2]: 179-85.

Kim TK, Chang CB, Kang YG, et al. Clinical value of tranexamic acid in unilateral and simultaneous bilateral TKAs under
a contemporary blood-saving protocol: A randomized controlled trial. Knee Surgery, Sports Traumatology, Arthroscopy 2014;
22[8]: 1870-8.

Pavone V, Johnson T, Saulog PS, Sculco TP, Bottner F. Perioperative Morbidity in Bilateral One-Stage Total Knee Replacements.
Vol. 421, Clinical Orthopaedics and Related Research. Philadelphia: Lippincott Williams and Wilkins; 2004. p. 155-61.
Vaishya R, Vijay V, Mani K C K, Agarwal AK. Is simultaneous bilateral total knee arthroplasty safe in the geriatric popula-
tion? A retrospective cohort study with up to 9 years follow-up. J. Clin. Orthop. Trauma. 2018; 9: 107-11. https://doi.org/ 10.
1016/j.jcot.2017.05.013.

Hooper GJ, Hooper NM, Rothwell AG, Hobbs T. Bilateral total joint arthroplasty: the early results from the New Zealand
national joint registry. J Arthroplasty 2009; 24[8]: 1174-7.

Vaish A, Belbase RJ, Vaishya R. Is blood transfusion really required in simultaneous bilateral Total Knee Replacement: a retro-
spective observational study. J. Clin. Orthop. Trauma. 2020; 11: S214-8. https://doi.org/10.1016/j.jcot.2020.01.014.
Poultsides L, Memtsoudis S, della Valle AG, et al. Perioperative Morbidity and Mortality of Same-day Bilateral TKAs:
Incidence and Risk Factors. Clin Orthop Relat Res 2014; 472[1]: 111-20.

Liczba stéw/Word count: 3978 Tabele/Tables: 2 Ryciny/Figures: 0 Pismiennictwo/References: 25

Adres do korespondencji / Address for correspondence

Mohammad Abdalla

tel. 00447378804465 Otrzymano / Received 18.09.2023 .
e-mail: mnagp678@gmail.com Zaakceptowano / Accepted ~ 17.12.2023 r.

339




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


