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SUMMARY - 'The aim of this study was to determine whether body mass index and age had an
impact on functional recovery two years after total knee replacement. The research was conducted at
the Lovran Hospital of Orthopedics and Traumatology, School of Medicine, University of Rijeka,
Croatia. Study sample included patients who underwent total knee replacement surgery with median
parapatellar approach in 2019. Morphological measurements, knee range of motion and WOMAC
questionnaire score were examined before and two years after surgery. Descriptive statistics was used
for gender, age and body mass index, and inferential statistics was employed to check the correlation
of recovery measured by changes in the WOMAC score and change in the range of motion results
with age and body mass index. According to study results, male and female patients did not differ
in body mass index (t=1.184; p>0.05). There was no statistically significant correlation of functional
recovery of the patients with age (p=0.556), or between body mass index and differences in the range
of motion (p=0.927) from flexion to extension. The study indicated that knee arthroplasty and thus the
impact on functional recovery had an equally good effect regardless of age. In patients who had flexion

contracture before surgery, the surgery improved motion amplitude.
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Introduction

The anatomical and biomechanical knee joint
alongside the hip joint is the most complex and
largest joint in the human body". The lower extremities
transfer body weight to the ground and are responsible
for bipedal gait. The anatomical structure of lower
extremity joints enables three-dimensional movement.
Therefore, the knee joint is predisposed to frequent
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injuries and degenerative changes. Nowadays, when
a sedentary lifestyle is increasingly present, body
weight and inactivity play an additional role in their
development. Osteoarthritis (OA) is one of the most
common indications for total knee replacement
and represents the gold standard in the treatment
of advanced OA. The basic premise for total knee
replacement is painless and functional movement®.
The functionality of movement is not only related
to correct motor movement, but also to ensuring
independence in daily activities and achieving better
quality of life in patients after total knee replacement

Acta Clin Croat, Vol. 63, No. 2, 2024



M. Mesanovié et al.

BMI impact on recovery after total knee replacement

surgery. Successful and normal functional movement
is influenced by various factors such as the maintained
movement integrity and functionality before surgery,
appropriate postoperative rehabilitation, and regular
physical activity. Few studies have shown the impact
of body weight on functional outcome of surgery’
at a longer period after the surgery. Studies that
monitor total knee replacement and body weight are
mostly related to a loose prosthesis and the incidence
of joint infections*®. There is conflicting research on
how and to what extent does body mass index (BMI)
affect functional recovery’”. The aim of this study was
to determine whether BMI and age had an impact
on functional recovery two years after total knee
replacement, and assess the correlation between BMI

and range of motion (ROM).

Subjects and Methods

This retrospective study was conducted at the
Lovran Hospital of Orthopedics and Traumatology
from January to February 2022. The research was
conducted by searching the Hospital database for
data on patients who came for a scheduled total knee
replacement surgery. Approval for this research was
obtained from the Ethics Committee of the Lovran
Hospital of Orthopedics and Traumatology (no.
57-02/2022) and it was conducted according to the
principles of the Declaration of Helsinki.

Study sample

Study sample included patients who underwent
total knee replacement surgery with median
parapatellar approach in 2019. All subjects were
examined and tested by the Hospital physiotherapists
before surgery and at two-year follow-up. Depending
on the date of surgery, the follow-up took place in 2020
or 2021. The criteria for inclusion in the study were
fully treated subjects and an implanted artificial joint
due to primary OA. Exclusion criteria for the study
were secondary OA and reoperation of an artificial
knee joint.

Initially, there were 62 subjects with an artificial
knee joint. On final data processing two years after total
knee replacement, 46 patients applied for a follow-up
examination. Out of 46 patients, there were 29 (63%)
women and 17 (37%) men. The mean patient age was
73.28 years, mean body height 168.35 cm, mean body
weight 86.7 kg, and mean BMI 30.8. The mean ROM
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of knee joint flexion before surgery was 95 degrees.
Flexion contracture of the knee joint before surgery
had 25 patients, while 21 patients had no contracture.

The variables and measuring instruments tested

Basic demographic variables (age and sex) and two
morphological measurements (body height and body
weight) from which we calculated BMI were taken
from the database. Anthropometric measurement
of body weight was performed using a digital scale
with an accuracy of 0.1 kg, and body height with an
anthropometric accuracy of 0.1 cm. Measuring ROM
is a very important component of the examination that
indicates joint function. The ROM in terms of knee
flexion and extension was measured using a universal
plastic goniometer that is used in most research due to
its simplicity'. To further assess the function, patients
completed the Western Ontario and McMaster
Universities ~ Osteoarthritis  Index (WOMAC)
questionnaire. The WOMAC index is one of the
most frequently used questionnaires in research after
total knee and hip replacement, but also of the knee
and hip OA!. It consists of 24 items divided into
3 subscales with Likert scale answers. The stated
summative scale is scored from 0 to 4. The patient
must circle the number (0-none; 1-slight; 2-moderate;
3-severe; and 4-extreme) that best describes his/her
condition depending on the question. The result of
the questionnaire ranges from 0 to 96. The lower the
outcome score, the better is functional outcome!?. The
questionnaire has been translated and validated in a
large number of languages, and its reliability, validity
and sensitivity have been proven in a number of
studies™.

Statistical procedures

Data were processed using the SPSS Statistics v.
26 data processing program. Descriptive statistics
(percentages, measures of central tendency and scatter)
were used to describe correlation of sex, age, body height
and body weight with BMI. Inferential statistical
methods (Pearson’s correlation coefficient, McNemar
test) were used to test correlation of recovery measured
by changes in the WOMAC scores and changes in
ROM from flexion to extension with age and BMI,
and to compare the presence of flexion contractures
before and two years after the operation. The normality
of distribution was tested by the Shapiro-Wilk test,
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and the appropriate method of analysis was used in
accordance with the data obtained.

Results

Data on patient age, body height, body weight, and
BMI are shown in Table 1. Out of 46 patients, there
were 29 (63%) women and 17 (37%) men.

Male and female patients did not differ according
to BMI (t=1.184, p>0.05), while female patients were
slightly older than male patients (t=2.085, p<0.05).

Correlation between age and recovery

In order to check whether there was a statistically
significant correlation between patient age and
recovery measured as difference between the
WOMAC questionnaire scores before and two years
after surgery, a correlation coefficient was calculated.
Prior to that, the Shapiro-Wilk test was performed to
verify the normality of distribution of both variables.
These results are shown in Table 2.

Since no variable deviated significantly from
normal, the Pearson’s correlation coefficient between
the two variables was calculated (Table 3).

The correlation between age and improvement on
WOMAC questionnaire was 0.09, and did not reach
statistical significance (p=0.556); thus, there was no
statistically significant correlation between recovery
and patient age.

Correlation between body mass index and recovery

We investigated whether there was a correlation
between patient BMI two years after surgery and

recovery measured as difference in the ROM from
flexion to extension. Before calculating the correlation,
the Shapiro-Wilk normality test of distribution of
both variables was performed. These results are shown
in Table 4.

None of the variables deviated significantly
from normal distribution and Pearson’s correlation
coeflicient was calculated (Table 5).

The coeflicient was -0.014 (p=0.927), which means
that there was no statistically significant correlation
between BMI and difference in the ROM from flexion
to extension after surgery.

Difference in the number of contractures before and
after surgery

In order to verify that there was a change in the
number of patients with contractures before and
two years after surgery, the McNemar test for paired
samples was performed. The p values were calculated
by binomial distribution since the number of
comparisons in the cells indicating the change was less
than 25. These results are shown in Table 6.

There was a statistically significantly higher
number of patients who reported change in terms of
contractures that existed before the operation and no
contractures after the operation (n=19) than those who
reported change in another direction (there were no
patients who reported having no contractures before to
having contractures after the operation), which speaks
in favor of recovery after surgery.

Table 1. Age and morphological characteristics of study subjects before surgery

AM SD Mode Median Range
Age (yrs) 73.28 5.741 73 73.5 60-88
Body height 168.35 9.066 160 168 150-187
Body weight 86.7 17.839 70 84.5 57-140
BMI 30.809 4.6671 271 31.35 19.5-40.0

AM = arithmetic mean; SD = standard deviation; BMI = body mass index; Mode = the value with highest frequency
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Table 2. Shapiro-Wilk normality test - age

Shapiro-Wilk test p
Age 0.967 0.209
WOMAC 0.973 0.360

WOMAC = Western Ontario and McMaster Universities Osteoarthritis index

Table 3. Pearson’s coefficient of correlation (r) between age and differences on the WOMAC questionnaire

Age and WOMAC recovery, r 0.09
p 0.556
n 46

WOMAC = Western Ontario and McMaster Universities Osteoarthritis index

Table 4. Shapiro-Wilk normality test — BMI

Shapiro-Wilk test p
BMI 0.986 0.852
ROM FL-EXT 0.976 0.450

BMI = body mass index; ROM FL-EXT = range of motion from flexion to extension

Table 5. Pearson’s correlation coefficient (1) between BMI and difference in ROM from flexion to extension two years

after surgery
BMI and ROM, r -0.014
p 0.927
n 46

BMI = body mass index; ROM = range of motion

Table 6. McNemar test comparing the existence of contractures before and after surgery

Contractures No contractures Total
Before surgery 25 21 46
2 years after surgery 6 40 46
p 0.000
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Discussion

The most important results of this study indicate
that there is no statistically significant correlation
between functional recovery and patient age, or
between BMI and difference in the ROM from
flexion to extension two years after surgery. Numerous
studies followed-up early outcome of surgery after
total knee replacement’?”, whereas only few studies
followed-up complete success of surgery two or more
years after surgery'®! by assessing functional status
and measuring motor skills. In their study, Jiang ez a/.
state that early mobilization has a positive eftect on
functional outcome regardless of age and is safe even
in patients older than 65 years'. Neuprez ez al. also
point out in their study that even five years after knee
and hip replacement surgery, functional outcomes are
at a high level measured by the WOMAC index". The
study by Silva Arauja ez a/. is in agreement with our
study and found that age and BMI did not influence
functional outcome, however, they assessed it six
months after knee replacement®. Some authors state
that low-intensity physical activity such as walking
protects against the loss of function and reduces the
teeling of experiencing pain in OA even after knee or
hip replacement®.

The presented results show that the study patients
were homogeneous and did not differ according to
BMI (t=1.184, p>0.05), although female patients were
slightly older than male patients, and there were 63%
of women and 37% of men. This is consistent with the
OA epidemiology as it is known that women are more
likely to develop OA than men?. The higher incidence
of OA among women is not only recorded in the knee
but also in other joints of the locomotor system*-*. In
general, one of the biggest predictors of OA is age®. In
this study, the mean patient age was 73.28 years, and
the incidence of OA is known to increase after 60 years
of age, which also corresponds to the OA epidemiology
in general®. In addition to age, excessive body weight
also has a great impact on its development’*. The
mean BMI in our patients was 30.8. In addition to the
development of OA, BMI has a great impact on the
success of surgery in such a way that excessive body
weight affects stability of the prosthesis and creates a
greater chance of developing infection*®?. There also
are conflicting views on the impact of body weight on
the outcome of surgery. Some authors believe that body
weight does not affect knee revision after surgery”*.
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In addition to functional parameters, body weight is
also associated with increased pain after total knee
replacement®, which ultimately leads to decreased
functional abilities because pain is one of the main
predictors that can lead to disability.

Furthermore, the analysis in this study showed
that there was no statistically significant correlation
between the WOMAC questionnaire and age, and
recovery was not statistically significantly related
to age. The outcome of surgery depends not only on
surgery but also on many other components such as
comorbidities, ROM before surgery, functional status
before surgery, motivation, social environment, etc.
Townsend ez al. state in their study that elderly patients
had better functional recovery than younger patients®,
but they also state that this is not the rule in scientific
papers****. Murphy ez al. state that compared to
younger patients, patients older than 80 have a slightly
poorer quality of life in terms of physical status, but
this is not statistically significant®. There are more and
more scientific papers that refute the already existing
paradigms, which state that physical function depends
on age, and the level of daily physical activity depends
on BMI. Older people have the same benefits of joint
implants in lower extremities as younger people®.
Given that the population is aging®” and the level of
functionality should remain at an enviable level for as
long as possible, more research is needed to link the
age and functional outcome of the operation, but with
long-term follow-up.

Further analysis of the data found that there was
no statistically significant correlation between a higher
BMI and poorer recovery, as measured by a motor
function test two years after total knee replacement.

1819 shows that a small number

A review of the studies
of studies monitor the long-term outcome of surgery
through the motor and morphological variables.
When talking about short-term outcomes of surgery,
increased BMI is associated with longer hospital stays,
greater blood loss during surgery, higher pain intensity,
and a greater chance of developing postoperative
infections®. Many studies have linked BMI to poor
operational outcomes only if BMI was higher than
30%4. Patients in this study had a mean BMI of 30.8,
and mode (the value with the highest frequency) was
27.1.The area where the research is conducted should
be taken into account and whether they could be
generalized to the research population. Many studies
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included a BMI higher than 30 or grade II or III
obesity. It is not enough to only compare BMI but a
research that has approximately the same BMI needs
to be found. It is an indispensable fact that obesity is a
disease of today’s society", and in line with this, more
research is needed to monitor the impact of BMI on
the long-term outcome of surgery.

An additional part of this study was to check
whether knee mobility in patients who had joint
contracture changed two years after the total knee
replacement surgery. The main indications for patients
to undergo surgery are pain and limited ROM. Both
factors disrupt the patient’s daily life and are an
indicator of how impaired joint function and daily
activities are. Prior to surgery, 25 patients had a limited
ROM, unable to fully extend the knee. Two years after
surgery, only 6 patients had residual contractures. Full
extension is required for normal gait biomechanics
to take place”. Full ROV, in addition to providing
better functionality, also shows that there is less
pain and that it can be performed at full amplitude.
Some studies indicate how difficult it is to solve this
problem and sometimes conservative treatment is
not sufficient, and patients have to undergo surgery
again to get a better ROM®. To achieve satisfactory
results, persistent therapeutic exercise and quick return
to daily life activities are needed. Only when all the
abovementioned factors are satisfied can the patient’s
quality of life before and after surgery be assessed.
In patients who have severe functional limitations
before surgery, therapeutic exercise (kinesitherapy) is
recommended in order to better prepare for surgical
procedures. Before surgical preparation, it can improve
flexibility, reduce inflammation and pain, and improve
muscle strength*. There are few studies that monitored
functional outcome of surgery through patient motor
skills and BMI. More such clinical trials are needed
to obtain a more complete picture of these problems.
Research should be conducted on a larger number of
patients over a longer period of time (e.g., more than
four years).

Conclusion

Body mass index was not associated with poorer
recovery, as measured by a motor function test, two
years after implantation of an artificial knee joint. This
study showed that total knee replacement and thus the
impact on functional recovery has, regardless of patient

Acta Clin Croat, Vol. 63, No. 2, 2024

age, an equally good effect. Total knee replacement in
patients who have flexion contracture before surgery
improved ROM, which is very important for normal
gait biomechanics.

References

1. Nikoli¢ V, Hudec M. Principi i elementi biomehanike. Zagreb:
Skolska knjiga; 1988. (in Croatian)

2. Parsley B, Engh G, Dwyer K. Preoperative flexion — does
it influence postoperative flexion after posterior-cruciate-
retaining total knee arthroplasty? Clin Orthop Relat Res. 1992;
275:204-10. PMID: 1735215.

3. Cooper NA, Rakel BA, Zimmerman B, Tonelli SM, Herr KA,
Clark CR, Noiseux NO, Callaghan J]J, Sluka KA. Predictors
of multidimensional functional outcomes after total knee
arthroplasty. ] Orthop Res. 2017 Dec;35(12):2790-8. doi:
10.1002/j0r.23596. Epub 2017 May 23. PMID: 28471509.

4. Ritter MA, Davis KE, Meding JB, Pierson JL, Berend ME,
Malinzak RA. The effect of alignment and BMI on failure
of total knee replacement. ] Bone Joint Surg Am. 2011
Sep 7;93(17):1588-96. doi: 10.2106/JBJS.J.00772. PMID:
21915573.

5. Blanco JF, Diaz A, Melchor FR, da Casa C, Pescador D.
Risk factors for periprosthetic joint infection after total knee
arthroplasty. Arch Orthop Trauma Surg. 2020 Feb;140(2):239-
45. doi: 10.1007/s00402-019-03304-6. Epub 2019 Nov 9.
PMID: 31707484.

6. Roche M, Law TY, Kurowicki ], Rosas S, Rush AJ 3<. Effect of
obesity on total knee arthroplasty costs and revision rate. ] Knee
Surg. 2018 Jan;31(1):38-42. doi: 10.1055/s-0037-1608933.
Epub 2017 Dec 7. PMID: 29216676, PMCID: PMC6427916.

7. Burn E, Edwards CJ, Murray DW, Silman A, Cooper C, Arden
NK, Pricto-Alhambra D, Pinedo-Villanueva R. The impact
of BMI and smoking on risk of revision following knee and
hip replacement surgery: evidence from routinely collected
data. Osteoarthritis Cartilage. 2019 Sep;27(9):1294-300.
doi: 10.1016/j.joca.2019.05.012. Epub 2019 May 30. PMID:
31153986.

8. Collins JE, Donnell-Fink LA, Yang HY, Usiskin IM, Lape
EC, Wright J, Katz JN, Losina E. Effect of obesity on pain
and functional recovery following total knee arthroplasty. ]
Bone Joint Surg Am. 2017 Nov 1;99(21):1812-8. doi: 10.2106/
JBJS.17.00022. PMID: 29088035; PMCID: PMC6948795.

9. Giesinger K, Giesinger JM, Hamilton DF, Rechsteiner J,
Ladurner A. Higher body mass index is associated with larger
postoperative improvement in patient-reported outcomes
following total knee arthroplasty. BMC Musculoskelet Disord.
2021 Jul 24;22(1):635. doi: 10.1186/512891-021-04512-1.
PMID: 34303341; PMCID: PMC8310599.

10. Norkin C, White DJ. Measurement of Joint Motion: A Guide
to Goniometry. 3% edition. Philadelphia. F. A. Davis, 1994.

11. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt
LW. Validation study of WOMAC: a health status instrument
for measuring clinically important patient relevant outcomes
to antirheumatic drug therapy in patients with osteoarthritis

337



M. Mesanovié et al.

BMI impact on recovery after total knee replacement

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

338

of the hip or knee. ] Rheumatol. 1988;15(12):1833-40. PMID:
3068365.

Quintana JM, Escobar A, Arostegui I, Bilbao A, Azkarate J,
Goenaga ]I, Arenaza JC. Health-related quality of life and
appropriateness of knee or hip joint replacement. Arch Intern
Med. 2006; 166:220-6. doi: 10.1001/archinte.166.2.220.
PMID: 16432092.

McConnell S, Kolopack P, Davis AM. The Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC): a
review of its utility and measurement properties. Arthritis Rheum.
2001;45(5):453-61. doi: 10.1002/1529-0131(200110)45:5<453::
aid-art365>3.0.co;2-w. PMID: 11642645.

Lisi C, Caspani P, Bruggi M, Carlisi E, Scol¢ D, Benazzo F,
Dalla Toffola E. Early rehabilitation after elective total knee
arthroplasty. Acta Biomed. 2017 Oct 18;88(45):56-61. doi:
10.23750/abm. v 88i4-S.5154. PMID: 29083354; PMCID:
PMC6357664.

Davila Castrodad IM, Recai TM, Abraham MM, Etcheson
JI, Mohamed NS, Edalatpour A, Delanois RE. Rehabilitation
protocols following total knee arthroplasty: a review of study
designs and outcome measures. Ann Transl Med. 2019
Oct;7(Suppl 7): $255. doi: 10.21037/atm.2019.08.15. PMID:
31728379; PMCID: PMC6829007.

Sattler L, Hing W, Vertullo C. Changes to rehabilitation after
total knee replacement. Aust ] Gen Pract. 2020 Sep;49(9):587-
91. doi: 10.31128/AJGP-03-20-5297. PMID: 32864678.

Bicker HC, Wu CH, Schulz MRG, Weber-Spickschen TS,
Perka C, Hardt S. App-based rehabilitation program after total
knee arthroplasty: a randomized controlled trial. Arch Orthop
Trauma Surg. 2021 Sep;141(9):1575-82. doi: 10.1007/s00402-
021-03789-0. Epub 2021 Feb 6. PMID: 33547927; PMCID:
PMC8354977.

Jiang HH, Jian XF, Shangguan YEF, Qing J, Chen LB. Effects
of enhanced recovery after surgery in total knee arthroplasty
for patients older than 65 years. Orthop Surg. 2019
Apr;11(2):229-35. doi: 10.1111/0s.12441. Epub 2019 Apr 4.
PMID: 30945802; PMCID: PMC6594490.

Neuprez A, Neuprez AH, Kaux JF, Kurth W, Daniel C, Thirion
T, Huskin JP, Gillet P, Bruyére O, Reginster JY. Total joint
replacement improves pain, functional quality of life, and health
utilities in patients with late-stage knee and hip osteoarthritis
for up to 5 years. Clin Rheumatol. 2020 Mar;39(3):861-71. doi:
10.1007/s10067-019-04811-y. Epub 2019 Nov 13. PMID:
31720892.

Araujo HRDS, Heyn RS, Torres MR, Paranhos H, da Silva
UC, Oliveira EC. Clinical and functional analysis after total
knee arthroplasty. Acta Ortop Bras. 2022 May 23;30(3):
€247855. doi: 10.1590/1413-785220223003e247855. PMID:
35694028; PMCID: PMC9150874.

Fransen M, McConnell S, Bell M. Therapeutic exercise for
people with osteoarthritis of the hip or knee. A systematic
review. ] Rheumatol. 2002;29(8):1737-45. PMID: 12180738.

Michael JW-P, Schluter Brust K U, Eysel P. The epidemiology,
etiology, diagnosis, and treatment of osteoarthritis of the
knee. Dtsch Arztebl Int. 2010; 107:152-62. doi: 10.3238/
arztebl.2010.0152. Epub 2010 Mar 5. Erratum in: Dtsch
Arztebl Int. 2010 Apr;107(16):294. PMID: 20305774;
PMCID: PM(C2841860.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Prieto-Alhambra D, Judge A, Javaid MK, Cooper C, Diez-
Perez A, Arden NK. Incidence and risk factors for clinically
diagnosed knee, hip and hand osteoarthritis: influences of
age, gender and osteoarthritis affecting other joints.
Ann  Rheum Dis. 2014;73(9):1659-64. doi: 10.1136/
annrheumdis-2013-203355. Epub 2013 Jun 6. PMID:
23744977, PMCID: PMC3875433.

Hughes-Oliver CN, Srinivasan D, Schmitt D, Queen RM.
Gender and limb differences in temporal gait parameters
and gait variability in ankle osteoarthritis. Gait Posture.
2018.;65:228-33. doi: 10.1016/j.gaitpost.2018.07.180. Epub
2018 Jul 31. PMID: 30558936.

Felson DT, Lawrence RC, Dieppe PA, ez al. Osteoarthritis: new
insights. Part 1: The disease and its risk factors. Ann Intern
Med. 2000;133(8):635-46. doi: 10.7326/0003-4819-133-8-
200010170-00016. PMID: 11033593.

Zhang Y, Jordan JM. Epidemiology of osteoarthritis. Clin
Geriatr Med. 2010; 26:355-69. PMID: 20699159; PMCID:
PM(C2920533.

Landsmeer MLA, Runhaar J, van Middelkoop M, Oei EHG,
Schiphof D, Bindels PJE, Bierma-Zeinstra SMA. Predicting
knee pain and knee osteoarthritis among overweight women.
J Am Board Fam Med. 2019 Jul-Aug;32(4):575-84. doi:
10.3122/jabfm.2019.04.180302. PMID: 31300578.

Godziuk K, Prado CM, Woodhouse L], Forhan M. The impact
of sarcopenic obesity on knee and hip osteoarthritis: a scoping
review. BMC Musculoskelet Disord. 2018 Jul 28;19(1):271. doi:
10.1186/s12891-018-2175-7. PMID: 30055599; PMCID:
PMC6064616.

Electricwala AJ,Jethanandani RG,Narkbunnam R, Huddleston
JI 3rd, Maloney W], Goodman SB, Amanatullah DF. Elevated
body mass index is associated with early total knee revision
for infection. ] Arthroplasty. 2017 Jan;32(1):252-5. 10.1016/j.
arth.2016.05.071. Epub 2016 Jun 7. PMID: 27421585.

Liu'Y, Gao H, Li T, Zhang Z, Zhang H. The effect of BMI
on the mid-term clinical outcomes of mobile-bearing
unicompartmental knee arthroplasty. BMC Musculoskelet
Disord. 2022 Jan 13;23(1):45. doi: 10.1186/512891-022-
05001-9. PMID: 35027035; PMCID: PMC8756623.

Oberbek J, Synder M. Impact of body mass index (BMI)
on early outcomes of total knee arthroplasty. Ortop
Traumatol Rehabil. 2015 Mar-Apr;17(2):127-34.  doi:
10.5604/15093492.1157089. PMID: 26248757.

Townsend LA, Roubion RC, Bourgeois DM, Leonardi C, Fox
RS, Dasa V, Pollock GR. Impact of age on patient-reported
outcome measures in total knee arthroplasty. ] Knee Surg. 2018
Jul;31(6):580-4. doi: 10.1055/s-0037-1605557. Epub 2017
Aug 25. PMID: 28841729.

Williams DP, Price AJ, Beard DJ, ez al. The effects of
age on patient reported outcome measures in total knee
replacements. Bone Joint J. 2013;95-B (01):38-44. doi:
10.1302/0301-620X.95B1.28061. PMID: 23307671.

Scott CE, Bugler KE, Clement ND, MacDonald D, Howie
CR, Biant LC. Patient expectations of arthroplasty of the
hip and knee. ] Bone Joint Surg Br. 2012;94(07):974-81. doi:
10.1302/0301-620X.94B7.28219. PMID: 22733956.

Acta Clin Croat, Vol. 63, No. 2, 2024



M. Mesanovi¢ ef al. BMI impact on recovery after total knee replacement

35. Murphy BPD, Dowsey MM, Spelman T, Choong PFM. The ~ 40. Wilson CD, Lundquist KF, Baruch NH, Gaddipati R,

impact of older age on patient outcomes following primary total Hammonds KAP, Allen BC. Clinical pathways of patients
knee arthroplasty. Bone Joint J. 2018 Nov;100-B (11):1463-70. denied total knee arthroplasty due to an institutional BMI
doi: 10.1302/0301-620X.100B11.B]J-2017-0753.R6. PMID: cutoff. J Knee Surg. 2022 Oct;35(12):1364-9. doi: 10.1055/s-
30418062. 0041-1723969. Epub 2021 Feb 19. PMID: 33607678.

36. Chun Ying U E, Starks I. Outcomes in the elderly patient ~ 41. Rolls ET. Functions of the orbitofrontal and pregenual cingulate
following enhanced recovery pathways for elective lower-limb cortex in taste, olfaction, appetite and emotion. Acta Physiol
arthroplasty surgery. Musculoskelet Care. 2019 Jun;17(2):194- Hung. 2008;95(2):131-64. doi: 10.1556/APhysiol.95.2008.2.1.
7. doi: 10.1002/msc.1389. Epub 2019 Feb 22. PMID: PMID: 18642756.

30793825. 42. Levine D, Richards J, Whittle MW. Whittle’s Gait Analysis,

37. Malnar A, Malnar D. Demografska problematika u strateskim 5% edition. Churchill Livingstone-Elsevier; 2002.

Pf’htiékim dokult?nentima Republike -Hrvatske. Forun.n 78 43. Archunan M, Swamy G, Ramasamy A. Stiffness after total
sigurnosne  studije  [Internet].  2019;3(3):49-70. Avallab.le knee arthroplasty: prevalence and treatment outcome. Cureus.
at: https://hrcak.srce.hr/236097. [accessed Feb 9, 2022] (in 2021 Sep 25;13(9):e18271. doi: 10.7759/cureus.18271. PMID:
Croatian) 34722049; PMCID: PMC8544175.

38. Seward MWv 'Chen AF. Obesi'tyz preoperative weight 1'0557 44. Joice MG, Bhowmick S, Amanatullah DF. Perioperative
and telemedicine before total joint arthroplasty: a review. physiotherapy in total knee arthroplasty. Orthopedics. 2017

Arthroplasty. 2022;4(1):2. doi: 10.1186/542836-021-00102-7. Sep 1;40(5):¢765-¢73. doi: 10.3928/01477447-20170518-03.
Epub 2022 Jan 4. PMID: 35005434; PMCID: PMC8723914. Epub 2017 May 22. PMID: 28530765.

39. Richardson G, Dusik C, Lethbridge L, Dunbar M. Variable
effects of obesity on access to total hip and knee arthroplasty.
Can ] Surg. 2021 Feb 18;64(1): E84-E90. doi: 10.1503/
¢js.012719. PMID: 33599449; PMCID: PMC7955826.

Sazetak

UTJECAJ INDEKSA TJELESNE MASE NA FUNKCIONALNI OPORAVAK NAKON UGRADNJE
UMJETNOG ZGLOBA KOLJENA

M. Mesanovic, M. Vuckovici S. Schuster

Cilj ovog istrazivanja bio je utvrditi imaju i indeks tjelesne mase i dob utjecaj na funkcionalni oporavak nakon ugradnje
umjetnog zgloba koljena. Istrazivanje je provedeno u Klinici za ortopediju Lovran te su ukljuceni ispitanici koji su dosli
na elektivni zahvat ugradnje umjetnog zgloba koljena medijalnim parapatelarnim pristupom 2019. godine. Istrazile su se
morfoloske mjere, opseg pokreta koljena te upitnik WOMAC prije navedenog zahvata te dvije godine nakon operacije.
Deskriptivno su prikazani spol, dob i indeks tjelesne mase. Inferencijalnim statistickim metodama provjerila se povezanost
oporavka mjerena promjenom rezultata na upitniku WOMAC te promjenom rezultata u opsegu pokreta koljena s dobi i
indeksom tjelesne mase. Prema rezultatima muski i Zenski ispitanici se medusobno ne razlikuju po indeksu tjelesne mase
(t=1,184; p>0,05). Funkcionalni oporavak ispitanika nije bio statisticki zna¢ajno povezan s dobi (p=0,556) i nije bilo statisticki
znalajne korelacije izmedu indeksa tjelesne mase i razlike u opsegu pokreta (p=0,927) iz fleksije u ekstenziju dvije godine
nakon operacije. Istrazivanje je pokazalo da ugradnja umjetnog zgloba koljena, time i utjecaj na funkcionalni oporavak ima
jednako dobar u¢inak neovisno o dobi. Kod bolesnika koji su imali fleksornu kontrakturu prije operacije, operacija je smanjila
kontrakturu u koljenom zglobu.

Kljucne rijeci: Funkcionalni oporavak; Indeks tielesne mase; Opseg pokreta; Umjetni zglob koljena
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