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Abstract

In recent years, the neutrophil-to-lymphocyte ratio (NLR) has emerged as a sensitive index of systemic inflammation. NLR predicts serious complications, such as
pulmonary embolism or cardiovascular disease risk. Our study aims to compare the inflammation rate of bilateral simultaneous UKA versus unilateral UKA by using
NLR. The medical records of 27 patients who underwent unicompartmental knee arthroplasty were reviewed retrospectively. The patients were divided into two groups.
Group 1 consisted of 10 patients who underwent bilateral simultancous UKA (bUKA), whereas group 2 consisted of 17 patients who underwent unilateral UKA (uUKA).
Preoperative and postoperative 1st hour blood chemistries were performed and results were extracted from the electronic database. The neutrophil-to-lymphocyte ratio
(NLR) was calculated from the absolute neutrophil and lymphocyte counts. The mean preoperative and postoperative NLR and the difference in NLR between the
preoperative and postoperative 1st hour was calculated. The mean preoperative NLR was 2.13 (0.51-4.54), and the mean postoperative NLR was 7.06 (0.50-15.33) in the
uUKA group. NLR was significantly higher in the postoperative 1st hour (p=0.001). In the evaluation of the bilateral group (bUKA), the mean NLR was calculated as 1.61
preoperatively and 9.38 postoperatively. Hence, there was a statistically significant difference (p=0.001). The mean difference in NLR was 7.77 in Group 1 and 4.92 in
Group 2. Although the increase in NLR was higher in Group 1, no statistically significant difference was found (p=0.547). Our findings revealed similarly increased rates
of NLR in the bilateral and unilateral UKA groups. Our study may suggest that bilateral simultaneous application of UKA is a safe procedure in terms of NLR-associated
complications.
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Introduction Numerous studies have compared the safety of simultaneous
versus staged unicompartmental knee arthroplasty [8-11] or
simultaneous bilateral versus unilateral UKA [12]. In recent
years, the neutrophil-to-lymphocyte ratio (NLR) has emerged as
a sensitive index of systemic inflammation. NLR predicts serious
complications, such as pulmonary embolism or cardiovascular
disease risk [13]. Deviations in the NLR are also apparent with
contrasting arthroplasty procedures, suggesting that the NLR
could serve as an indicator for systemic inflammation [14].
Complete blood cell count is one of the simplest and most readily
available tests in clinics. It reports the absolute neutrophil count
(ANC) and absolute lymphocyte count (ALC). The neutrophil-to-
lymphocyte ratio (NLR), calculated by dividing the ANC by the
ALC, can serve as an index of systemic inflammatory response
in critically ill patients [15]. Also, the neutrophil-to-lymphocyte
ratio (NLR) is developing as a clinical tool that predicts venous
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Total knee arthroplasty (TKA) and unicompartmental knee
arthroplasty (UKA) are proven procedures for the treatment of
advanced gonarthrosis. There has been significant debate about
the safety of bilateral total knee arthroplasty since it was first
described [1-3]. It was shown that bilateral simultaneous TKA
has the advantage of not increasing the rate of perioperative
complications [4]. However, some studies have reported increased
perioperative complication rates, including pulmonary embolism
and major cardiac events [5,6].

UKA has a quicker functional recovery than TKA and has
advantages such as smaller incision and less blood loss [7].
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Material and Methods

Themedicalrecordsof27patients whounderwentunicompartmental
knee arthroplasty were reviewed retrospectively (Zimmer Biomet,
Oxford® Partial Knee, Biomet UK Limited). The patients were
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divided into two groups. Group 1 consisted of 10 patients who
underwent bilateral simultaneous UKA (bUKA) whereas Group 2
consisted of 17 patients who underwent unilateral UKA (uUKA)
(Figure 1, 2).

Figure 2. Postop X-ray of a patient who underwent unilateral unicompartmental arthroplasty (WUKA)

The surgeries were performed between 2016 and 2019. All
surgeries were performed by the same surgeon at the same hospital.
Cefazolin (1 gr.) and tourniquet were applied in all surgeries.
Combined spinal-epidural anaesthesia was performed on both
uUKA and bUKA groups. A minimally invasive oblique medial
parapatellar approach was used as the surgical technique. No blood
transfusions were performed perioperatively. Low molecular weight
heparin was used to prevent thromboembolic events after surgery.
No complications were observed in any surgery. The following
data were collected: age, gender, comorbidities, mean surgical
time, neutrophil to lymphocyte ratio, and early complications.
Preoperative and postoperative 1st hour blood chemistries were

performed and results were extracted from the electronic database.
The neutrophil-to-lymphocyte ratio (NLR) was calculated from the
absolute neutrophil and lymphocyte counts. The mean preoperative
and postoperative NLR and the difference of NLR between
preoperative and postoperative 1st hour was calculated. The mean
difference was evaluated for both groups.

The mean, standard deviation, median lowest, highest, frequency
and ratio values of the descriptive statistics were used (Table 1).
The Mann-Whitney U test was used for statistical analyses. The
statistical analysis was performed using SPSS 22.0. A p-value
lower than 0.05 was considered statistically significant.
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Table 1. The descriptive statistics of the NLR increase

N* Range Minimum Maximum Mean S,td',
Deviation
Group 1
(bUKA) 10 23.84 -0.11 23.73 7.7730 8.21290
Group 2
(WUKA) 17 13.70 -0.74 12.96 4.9276 4.50627

*N: number of patients

Results

Group 1 consisted of 10 patients and all patients were female. In
Group 2, only 1 patient was male, while all other 16 patients were

Table 2. Demographic features of the patients
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female. The mean age of Group 1 was 60.7 (55-67), while for
Group 2 it was 61.41 (54-68). In the bUKA group, three patients
had diabetes mellitus and two patients had hypertension. In the
uUKA group, two patients had hypothyroidism, three patients had
hypertension, while one patient had diabetes mellitus.

The mean surgical time was 49.8 minutes for the bilateral
procedures and 28.29 minutes for the unilateral ones (Table 2).

The mean preoperative NLR was 2.13 (0.51-4,54), and the mean
postoperative NLR was 7.06 (0.50-15.33) in the uUKA group.
NLR was significantly higher in postoperative 1st hour (p=0.001).
In the evaluation of the bilateral group (bUKA), the mean NLR
was calculated as 1.61 preoperatively and 9.38 postoperatively.
There was a statistically significant difference (p=0.001) (Table 3).

Bilateral UKA (Group 1) Unilateral UKA (Group 2) p value
Number(N) (female:male) 10 (10:0) 17 (16:1)
Mean age (years) (range) 60.7 (55-67) 61.41 (54-68)
Side (R:L) 10:10 8:9
Mean surgical time (min.) (range) 49.8 (45-55) 28.29 (23-35)
Mean NLR increase (pre-post 1* h.) 7.7730 4.9276 0.547

The mean difference in NLR was 7.77 in Group 1 and 4.92 in
Group 2. Although the increase in NLR was higher in Group 1, no
statistically significant difference was found (p=0.547) (Table 1).

Table 3. The comparison of preoperative and postoperative 1* hour NLR.

Preop NLR Postop 1st h. NLR p value
Group 1 (bUKA) 1.6150 9.3880 .001
Group 2 (uUKA) 2.1394 7.0671 .001
Discussion

Unicompartmental knee arthroplasty (UKA) is a good option for
isolated medial compartment osteoarthritis, even for overweight
and obese patients [18]. UKA presents many advantages like short
anaesthetic time and reduced length of hospital stay in comparison
to TKA [19-22]. Prolonged hospital stay leads to increased
morbidity/mortality and significant financial loss [23]. In addition,
the rate of infection due to arthroplasty conducted in summer is
reported to be higher than other seasons [24].

Simultaneous bilateral surgery is superior to the two-staged
procedure as it reduces costs, length of hospital stay and
rehabilitation time [8,11]. However, bilateral procedures cause
massive blood loss, longer operative times, and increased
complication for both TKA [25-28] and UKA [29]. In our
study, bUKA was about 20 minutes longer than uUKA and no
complications were observed in either group.

In the literature, there are many studies that have reported the

relationship between the neutrophil lymphocyte ratio (NLR) and
systemic inflammation [13,14,16,17]. The NLR is a ratio between
the absolute neutrophil and lymphocyte counts and it is accepted
as a marker of systemic inflammation. In many studies, it was
concluded that NLR can be used as a clinical tool for venous
thromboembolism (VTE) [13,16,17].

Previous studies have focused on cardiac disease mortality by
using NLR [13,30,31].

Knee arthroplasty is known as an independent risk factor for
developing VTE [32-34]. In their investigation, Barker et al. [14]
concluded that NLR increase is greater in TKA compared to UKA
and may be a predictor for VTE after TKA. In our study, there was
a higher NLR increase in the bUKA group compared to the utUKA
group. Although this increase was not statistically significant.

There are two major limitations of preliminary study. First of all,
the groups consisted of a small number of patients and also, the
study was designed retrospectively.

Conclusion

Our findings revealed similarly increased rates of NLR in the
bilateral and the unilateral UKA groups. Our study may suggest
that bilateral simultaneous application of UKA is a safe procedure
in terms of NLR and systemic inflammation. In the light of data
obtained from further studies to be performed on larger patient
series, bUKA may be preferred to uUKA as the increase in
inflammation could be similar. Further studies on this subject can
encourage surgeons to perform bilateral surgeries for appropriate
patients without additional complications.

229



doi

: 10.5455/medscience.2019.08.9177

Competing interests
The authors declare that they have no competing interest.

Financial Disclosure
The authors received no financial support for this study.

Ethical approval
Ethical approval was obtained (University of Kyrenia, 2019/18).

Nihat Demirhan Demirkiran ORCID: 0000-0002-0724-9672
Ramadan Ozmanevra ORCID: 0000-0003-0515-4001

References

1.

10.

12.

13.

15.

16.

Dennis DA. Debate: bilateral simultaneous total knee arthroplasty. Clin
Orthop Relat Res. 2004;428:82-3.

Parvizi J, Rasouli MR. Simultaneous-bilateral TKA: double trouble - affirms.
J Bone Joint Surg Br. 2012;94:90-2.

Sculco TP, Sculco PK. Simultaneous-bilateral TKA: double trouble - opposes.
J Bone Joint Surg Br. 2012;94:93-4

Hersekli MA, Akpinar S, Ozalay M, et al. Comparison between single- and
two-staged bilateral total knee arthroplasty operations in terms of the amount
of blood loss and transfusion, perioperative complications, hospital stay, and
cost-effectiveness. Acta Orthop Traumatol Turc. 2004;38:241-6.

Bullock DP, Sporer SM, Shirreffs Jr TG. Comparison of simultaneous
bilateral with unilateral total knee arthroplasty in terms of perioperative
complications. J Bone Joint Surg Am. 2003;85-A:1981-6.

Hart A, Antoniou J, Brin YS, et al. Simultancous bilateral versus unilateral
total knee arthroplasty: a comparison of 30-day readmission rates and major
complications. J Arthroplasty. 2016;31:31-5.

Lombardi AV Jr, Berend KR, Walter CA, et al. Is recovery faster for mobile-
bearing unicompartmental than total knee arthroplasty? Clin Orthop Relat
Res. 2009;467:1450-7.

Berend KR, Morris MJ, Skeels MD, et al. Perioperative com-plications of
simultaneous versus staged unicompartmental knee arthroplasty. Clin Orthop
Relat Res. 2011;469:168-73.

Ma T, Tu YH, Xue HM, et al. Clinical outcomes and risks of single-stage
bilateral unicompartmental knee arthroplasty via oxford phase III. ChinMed
J (Engl). 2015;128:2861-5.

Akhtar KS, Somashekar N, Willis-Owen CA, et al. Clinical out-comes
of bilateral single-stage unicompartmental knee arthroplasty. Knee.
2014;21:310-4.

Chen JY, Lo NN, Jiang L, et al. Simultaneous versus staged bilateral
unicompartmental knee replacement. Bone Joint J. 2013;95-B:788-92.

Romagnoli S, Zacchetti S, Perazzo P, et al. Onsets of complications and
revisions are not increased after simultaneous bilateral unicompartmental
knee arthroplasty in comparison with unilateral procedures. Int Orthop.
2015;39:871-7.

Kayrak M, Erdogan HI, Solak Y, et al. Prognostic value of neutrophil to
lymphocyte ratio in patients with acute pulmonary embolism: a retrospective
study. Heart Lung Circ. 2014;23:56-62.

Barker T, Rogers VE, Henriksen VT, et al. Is there a link between the
neutrophil-to-lymphocyte ratio and venous thromboembolic events after knee
arthroplasty? A pilot study. J Orthop Traumatol. 2016;17:163-8.

Zahorec R. Ratio of neutrophil to lymphocyte counts—rapid and simple
parameter of systemic inflammation and stress in critically ill. Bratisl Lek
Listy. 2001;102:5-14.

Erturk M, Cakmak HA, Surgit O, et al. The predictive value of elevated
neutrophil to lymphocyte ratio for long-term cardiovascular mortality in
peripheral arterial occlusive disease. J Cardiol. 2014;64:371-6.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Med Science 2020;9(1):227-30

Ghaffari S, Nadiri M, Pourafkari L, et al. The predictive value of total
neutrophil count and neutrophil/lymphocyte ratio in predicting in-hospital
mortality and complications after STEMI. J Cardiovasc Thorac Res.
2014;6:35-41.

Polat AE, Polat B, Giirpmar T, et al. The effect of morbid obesity (BMI
> 35 kg/m2) on functional outcome and complication rate following
unicompartmental knee arthroplasty: a case-control study. J Orthop Surg Res.
2019;14:266.

Laurencin CT, Zelicof SB, Scott RD, et al. Unicompartmental versus total
knee arthroplasty in the same patient. A comparative study. Clin Orthop Relat
Res. 1991;273:151-6.

Pandit H, Jenkins C, Barker K, et al. The Oxford medial unicompartmental
knee replacement using a minimally-invasive approach. J Bone Joint Surg
(Br). 2006;88:54-60.

Rougraff BT, Heck DA, Gibson AE. A comparison of tricompartmental and
unicompartmental arthroplasty for the treatment of gonarthrosis. Clin Orthop
Relat Res. 1991;273:157-64.

Cross MB, Berger R. Feasibility and safety of performing outpatient
unicompartmental knee arthroplasty. Int Orthop. 2014;38:443—7.

Duman Y, Sevimli R. Investigation of the Presence of Pantone-Valentine
Leukocidin in Staphylococcus aureus Strains Isolated from Orthopedic
Surgical Site Infections. Mikrobiyol Bul. 2018;52:340-7.

Sevimli R, Aslanturk O, Ertem K, et al. An investigation of infection rate and
seasonal effect level in total joint replacement cases. Med Sci. 2018;7:210-3.

Levy YD, Hardwick ME, Copp SN, et al. Thrombosis incidence in unilateral
vs. simultaneous bilateral total knee arthroplasty with compression device
prophylaxis. J Arthroplasty. 2012;28:474-8.

March LM, Cross M, Tribe KL, et al. Patient costs and outcomes following
bilateral and unilateral total knee joint replacement surgery for OA. Osteoarthr
Cartil. 2004;12:400-8.

Memtsoudis SG, Ma Y, Gonzalez Della Valle A, et al. Perioperative outcomes
after unilateral and bilateral total knee arthroplasty. Anesthesiology.
2009;111:1206-16.

Ritter MA, Harty LD, Davis KE, et al. Simultaneous bilateral, staged bilateral,
and unilateral total knee arthroplasty. A survival analysis. J Bone Joint Surg
Am. 2003;85:1532-7.

Chan WCW, Musonda P, Cooper AS, et al. One-stage versus two-stage
bilateral unicompartmental knee replacement: a comparison of immediate
post-operative complications. J Bone Joint Surg (Br). 2009;91-B: 1305-9.

Horne BD, Anderson JL, John JM, et al. Which white blood cell subtypes
predict increased cardiovascular risk? J Am Coll Cardiol. 2005;45:1638-43.

Shah N, Parikh V, Patel N, et al. Neutrophil lymphocyte ratio significantly
improves the Framingham risk score in prediction of coronary heart disease
mortality: insights from the national health and nutrition examination survey-
III. Int J Cardiol. 2014;171:390-7.

Mantilla CB, Horlocker TT, Schroeder DR, et al. Risk factors for clinically
relevant pulmonary embolism and deep venous thrombosis in patients
undergoing primary hip or knee arthroplasty. Anesthesiology. 2003;99:552—
560.

Pedersen AB, Mehnert F, Johnsen SP, et al. Venous thromboembolism in
patients having knee replacement and receiving thromboprophylaxis: a Danish
population- based follow-up study. J Bone Joint Surg Am. 2011;93:1281-17.

Brookenthal KR, Freedman KB, Lotke PA, et al. A meta-analysis of
thromboembolic prophylaxis in total knee arthroplasty. J Arthroplasty.
2001;16:293-300.

230



