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SUMMARY: The objective was measure quadricep strength after Total Hip Arthroplasty (THA) and kinetic treatment and then determine
its impact on the functional recovery of patients with hip osteoarthritis. A total of 79 (25 were male and 54 were fepraeithtiTHA.
Exclusion criteria were previous extra-system kinetic treatment, operated on for hip fracture, not completing the treaiment. Istametric
Strength (MIS), Time Up and Go (TUG), Modified Harris Hip Score. There was a significant increase in the MIS of the pesttipatated
knee extension in both men and women (p < 0.0001 SE = 0.43; p < 0.0001 SE = 1.22, respectively). In the TUG, the exewaon time
significantly lower post-treatment in both men and women (p < 0.0001 SE = 0.77; p < 0.0001 SE = 0.94, respectively)Hanesfisabre
increased significantly post-treatment in male and female (p < 0.0001 SE = 2.90; p < 0.0001 SE = 1.96, respectivelyiatibe besoeen
MIS and the Harris score, it was noted that, for a 1 kg increase in this measure compared to the initial assessmengdbwe Hzftes 12
weeks of treatment, increased by 0.179 pofits .179; p = 0.050). The conclusions were Indicate an increase in knee extension MIS of the
operated hip after treatment in both sexes. At the same time, functionality increased post-treatment in both male and female.
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INTRODUCTION

The hip joint is the joint between the head of femuaicetabular groove and the articular capsule of the hip joint.
and the acetabulum of the hip bone. It is a synovial joiDue to the above, only the rectus femoris muscle acts in
spheroid and multiaxial and therefore, very mobile. Thile hip joint.
hip joint is a robust and stable joint which allows, in
standing, the transfer of the body’s weight through the Hip osteoarthritis (coxarthrosis) is among the most
hip bones to the heads and neck of femur. The quadricgpevalent and disabling pathologies affecting older adults.
femoris muscle is composed of rectus femoris musclén estimated 25 % of people living to age 85 have
vastus lateralis muscle, vastus intermedius muscle asgptoms, and nearly 10 % undergo total hip replacement
vastus medialis muscle. Only the rectus femoris musdier severe coxarthrosis (Murpley al,, 2016).
has its origin in the hip bone. It is composed of straight
head of rectus femoris and reflected head of rectus femoris.  Total hip arthroplasty (THA) is a surgical procedure
However, sometimes, it presents a third head of recttat restores joint mobility. Suitable candidates for this
femoris. The rectus femoris muscle is fusiform. Theurgical treatment are patients with decreased range of
straight head of rectus femoris originates in the anteriarotion, pain, radiological signs of osteoarthritis, and who
superior iliac spine and reflected head of rectus femotsve not achieved results with conservative treatment
originates through a thin, flattened tendon in the supréSlavkovicet al, 2012).
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Muscle strength decreases by 3 —4 % each day durirggorded. The sessions lasted 1 hour, twice a week, focused
the first week after a period of immobilization. THA patient®n modulating pain, reducing volume increase, making the
commonly experience a period of inactivity after surgengcar and soft tissues more flexible, achieving functional
possibly due to pain. On the other hand, adequate lower limdnges in the hip and knee, increasing muscle strength and
muscle strength, mainly in the abductor muscle, is requiredidurance (knee flexors and extensors and abductors, hip
for successful rehabilitation. Hence, strength training shoudtktensors and flexors), improving static and dynamic
begin as soon as possible to reduce the influence ldlance, re-educating gait phases, and improving the
postoperative immobilization and the consequertinctionality of their activities of daily living (ADL). This
deterioration of muscle mass (Umpieret¢sl, 2014). study has been approved by the Scientific Ethics Committee

of the Central Metropolitan Health Service (resolution no.

Specifically, muscle mass and strength reductions ab&8975).
associated with decreased functionality, such as rising from
a chair and/or walking. At the same time, age also impadi#easurements
muscle morphology and functionality indices. Here, physical
activity plays an important role in limiting this regressiorMaximum Isometric Strength (MIS). The MIS
and, at the same time, improves multiple aspects of musabeasurement was performed in a quadriceps chair (HUR
health (Jacolet al, 2022). 3530®, Kokkola, Finland) and a dynamometer (HUR

9200®, Kokkola, Finland). The patient was seated with the

In recent years, quadricep function has receivekhee joint in 90 flexion and was asked to perform a
considerable attention in patients with knee and himaximum knee extension contraction for 5 s. Three attempts
osteoarthritis before and after joint replacement surgewere recorded, with the highest one being considered
(Lauermanret al, 2014). Quadricep strength is related tgLauermanret al, 2014; Leporacet al, 2023).
physical functioning in patients with total knee arthroplasty
(TKA) and THA, indicating a strong predictive relationshipTime Up and Go (TUG).The patient was seated in a chair;
with daily functional activities, such as walking or stairat the command "ready now" they had to stand up, walk to a
(Gormaz-Veloscet al, 2022). In this context, maximum mark located 3 meters away, turn around, walk to the chair,
strength training is appropriate in the early postoperatiand sit down again. Three attempts were recorded, and the
phase of THA, focusing on the hip abductor musculatushortest time was considered (Podsiadlo & Richardson,
and the knee extensor muscles, so the increase in mus®81).
strength of the lower limb would directly affect greater
functionality (Husbyet al, 2009). Modified Harris Hip Score. During the initial and final

assessment of the kinetic rehabilitation program, the patient

In summary, the focus following TKA is on read and filled out the modified Harris hip score in the
strengthening the quadriceps femoris and gluteus medwsmpany of a qualified professional for its correct
muscles, unlike THA, where the emphasis is on restorigpmpletion. The modified Harris hip score assesses the
the strength of the hip abductor group, primarily the gluteumitcome after a hip surgical procedure, considering pain and
medius, so quadricep strength is generally not quantifiedjatnt function. The activities considered for assessing
either the beginning or end of the treatment plan. Therefofanctionality are gait (limp, support, distance walked),
this study aimed to measure quadricep strength after THAimbing stairs, putting on socks and shoes, sitting, and using
and kinetic treatment and then determine its impact on tpablic transportation. The maximum score is 100 points.
functional recovery of patients with hip osteoarthritis.  Between 90 and 100 points is an excellent result, 80 to 89 is

good, 70 to 79 is acceptable, and less than 70 is poor (Lara-
METHOD Taranchenket al., 2022).

A retrospective, descriptive study was conducte8tatistical analysis.The GraphPad Prism statistics software
between 2016 and 2019 in which patients who underwefversion 8.0®, San Diego, USA) was used. The descriptive
THA surgery at the Hospital EI Carmen (HEC) in Maipumanagement of the variables was by meastandard
Chile, were selected. The following inclusion criteria weréleviation. As appropriate, the Shapiro-Wilk or Kolmogorov-
considered: unilateral THA, operated on at the HEC f@mirnov test was used to determine the data distribution.
osteoarthritis, having undergone kinetic treatment at ttf®&tudent's t-test or Mann-Whitney test for independent
HEC. Exclusion criteria were previous extra-system kinetgamples was used to observe differences in the behavior of
treatment, operated on for hip fracture, not completing thariables between sexes. To determine differences in the
treatment. Data from the initial and final assessments wdrehavior of pre- and post-treatment variables, Student's t-
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test or Wilcoxon test for paired samples was usedifferences associated with sex (p=0.695). Treatment time was
A logistic regression analysis was performed tsignificantly lower in men than women (p = 0.002) (Table I).
define the relationship between the event of interest,

recovery time < 50 days (25th percentile), and the There was a significant increase in the MIS of the post-
following variables: obesity (BME 30 kg/n¥), treatment operated knee extension in both men and women (p <
operated hip (right), MIS extensian49 kg (75th 0.0001 SE = 0.43; p < 0.0001 SE = 1.22, respectively) (Table II,
percentile), TUG: 11 s (25th percentile) and HarrisFigure 1). In the TUG, the execution time was significantly lower
> 58 points (75th percentile). The Hosmerpost-treatment in both men and women (p <0.0001 SE=0.77;p <
Lemeshow test was applied to verify the accurady.0001 SE = 0.94, respectively). The final Harris score increased
of the fit of the model. The modified Harris hipsignificantly post-treatment in men and women (p < 0.0001 SE =
score and multivariate linear regression were us&d90; p < 0.0001 SE = 1.96, respectively), a fact that occurred
to evaluate the effect of pre-treatment musclequally in all subcategories (Table Il, Figure 2).

strength on functional recovery after kinetir

treatment. The Harris hip score after the 12-we 1?6- 1630'_
treatment was used as the dependent variable,
measurements of MIS (kg), initial Harris hip scor  ,,, g il I
age, weight, and sex were used as indepenc g %
variables. The level of statistical significance w. § so- §, 80+
set at p < 0.05. In addition, the effect size w 2 : ]
estimated using Cohen'sd and represented asc 40 40+
effect size < 0.2 indicates no effect, 0.2 - O.- g i o
indicates a small effect, 0.5 - 0.79 indicates B T
medium effect, an& 0.8 indicates a large effect. il it
RESULTS
C. D.

Of the total sample (n = 121), 42 cases we 2507 iy
excluded because they did not meet the inclus | 200-
criteria. Of the 79 participants, 25 (32 %) were m i *
and 54 (68 %) were women. The mean age v E 150~ g 1504
66.15+ 9.52 years; there were no differenct s 2
between sexes (p = 0.767). In BMI, there were 5 1907 e= il
differences between sexes (p < 0.768). The init g | 50
operated and non-operated MIS was significan
higher in men than in women (p < 0.0001; p 0- T IR

PRE POST PRE POST

0.0001, respectively). In the initial TUG, th

execution time was signifi_cantly shorter in men (Eig. 1. A. MIS in operated hip female; B. MIS in contralateral hip female;
= 0.002). In the Harris hip score, there were ng@. MIS in operated hip male; D. MIS in contralateral hip male.

Table 1. Baseline anthropometric and functional characteristics of the total sample and divided by sex.

Total sample 95 % ClI Men 95 % ClI Women 95 % ClI p-value
Sex (%) 79/100 25/32 54/68
Age (years) 66.15+9.52 64.02-68.29 67.12+8.14 63.76-70.48 65.70+10.14 62.94-68.40.76 MW
Weight (kg) 74.38+15.74 70.85+77.90 81.48+16.27 74.76-88.20 71.09+14.49 67.14-75.@5004"
Size (m) 1.57+0.08 1.56-1.59 1.64+0.07 1.61-1.67 1.54-0.06 1.53-1.56 < 0.0081
BMI (kg/m? 29.69+5.15 28.54-30.85 29.95+5.36 27.73-32.16 29.57+5.09 28.18-30.970.768
MIS operated Exi(kg) 40.06+17.79  36.08-44.05 53.04+19.04 45.18-60.90 34.06+£13.61  30.34-37.77 < 0.0001
MIS contralateral Extkg) 60.44+27.09 54.38-66.51 80.68+31.06 67.61-93.75 51.07+18.54  46.01-56.13 <'0.0001
Up and go (s) 18.27+12.06 15.57-20.98 13.83+7.49 10.73-16.92 20.33+£13.23 16.72-23.94 0.004MW
Harris (points) 50.39+10.93 47.94-52.84 50.36+9.29 46.52-54.20 50.41+11.69 47.22-53.600 gogw
Waiting (days) 38.08+18.39 33.96-42.20 39.88+13.01 34.51-45.25 37.24+20.47 31.65-42.88.312'V
Treatment (days) 78.41+49.39 69.36-87.45 57.72+23.48 48.03-67.41 87.98+42.08  76.22-99.74 0.004MW

rpm: repetitions per minute; MIS: maximum isometric strength; MW: Mann-Whitney; t: Student’s t-test.
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Table IV lists the results of the linear regressioand women (20.33 13.23 - 8.98t 2.98; p < 0.0001).
analysis to assess the effect of pre-kinetic treatment Mithough there is a difference between sexes at baseline,
on function at 12 weeks of treatment. Regarding thte final time results are similar post-treatment. The
association between MIS and the Harris score, it was notggdnificance of these results lies in two points: i) TUG times
that, for a 1 kg increase in this measure compared to thé&1 seconds have odds of 8.093 (95% CI 2.314 - 28.304;
initial assessment, the Harris score, after 12 weeks mf 0.001) of recovering in less than 50 days (Table III),
treatment, increased by 0.179 poings= 0.179; p = andii) TUG times 13.5 seconds are related to low risk of

0.050). falling in the older adult (Barrgt al, 2014).

Table IV. Effect of quadricep muscle strength on functionality. Hip In terms of functionality, the results from Holstege

arthroplasty outcomes: results of linear regression analysis. et al (2011) indicate that greater preoperative strength of
R? B+SE p-value the extensors of the operated knee is associated with

Knee extension pre 220%  0.1790.05 0.050 jmproved function as measured by the WOMAC scale at

Knee extension post 15.7%  0.014+0.03  0.707 12 \weeks postoperatively after THA. This coincides with

The analysis was corrected for age, weight, height, and initial Harris scofpe results of the present study, where there is an increase

The coefficients represent the difference in Harris scores per unit incre : ; : ;
in the independent variable. The coefficient b= 0.179 for the knee Exten?ofrso'l79 points in the Harris score for each klleram of

MIS indicates that, for the 1 kg increase in this measurement at baselﬁgength ga'ned after the treatment. This Conflr_ms that
assessment, the Harris score following 12 weeks of treatment is 0.179 pofjadricep muscle strength before or after surgery is related

higher. to functionality. This is important, considering that total
Harris score&58 points are 3.421 (95% CI1 0.992 - 1.042;
DISCUSSION p < 0.050) times more likely to recover in less than 50

days (Table Ill). In this context, muscle strength training
This study aimed to compare quadricep strength prehould be an important point in the rehabilitation process
and post-kinetic treatment and to determine its impact éor THA due to its impact on structure and functionality
functional recovery in patients with THA with a lateral(Matheis & Stéggl, 2018).
approach. In this regard, the main results indicate a
significant increase in the quadricep MIS in both lower Among the limitations of this study is that an
limbs, a significant decrease in TUG time, and a significaobjective measurement of abductor muscle strength and
increase in the total Harris score. Finally, being normk relationship to knee extensor muscle strength pre- and
weight, having undergone surgery on the right hip, ambst-treatment was not performed. In addition, it could be
having a Harris score higher than 58 points are associatamnplemented by future studies with patient follow-up for
with a greater chance of recovery in less than 50 days.a year after discharge. These two pieces of information
would provide a complete picture of its evolution and
People with knee and hip osteoarthritis are monghether the effects of the treatment are maintained or
likely to have muscle weakness and lower functionalitynproved over time. The conclusions these studies indicate
compared to the general adult population.11 Those widim increase in knee extension MIS of the operated hip after
greater muscle mass in the lower limbs achieve greatezatment in both sexes. At the same time, functionality
functionality in ADL (Gormaz-Veloseet al, 2022). increased post-treatment in both men and women. In
Specifically, our results indicate that the final MIS is greatexddition, there are conditioning factors such as weight, sex,
than the initial one, both in the operated hip and the noand the side of the operated hip that have an impact on
operated hip, mainly due to the guided and dosed trainingcovery times. Therefore, it is suggested that these
through physiotherapy sessions. When analyzing the Mi@riables be considered in recovery time planning.
in knee extension of the operated and non-operated
extremity of both sexes, it is observed that men present@tinical Messages
greater muscle strength at the initial and final stages of the
treatment, in addition to the initial MIS results in men beingPost-THA rehabilitation highlights the importance of
similar to the final results of the post-treatment MIS instrengthening the quadriceps, improving muscle strength
women. Physiological variables could explain thatand functionality.
difference, be it hormone levels or muscle mass volume
(Jacobet al, 2022; Gormaz-Veloset al, 2022). -The personalized approach to therapeutic exercise
contributes to the global advancement of physical
On the other hand, TUG execution time decreasethedicine and rehabilitation, optimizing patient outcomes
significantly in men (13.88 7.49 - 8.72 2.61; p<0.0001) and quality of life.
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PALABRAS CLAVE: Artroplastia total de cadera,; ORCID iD
Tratamiento kinésico; Funtionalidad; Musculo cuadriceps Rodrigo Mufioz-Cofré 0000-0001-5690-8956
femoral. Fernando Valenzuela-Aedo 0009-0008-5021-3510

Mariano del Sol 0000-0003-3686-6757
REFERENCES

Barry, E.; Galvin, R.; Keogh, C.; Horgan, F. & Fahey, T. Is the Timed Up
and Go test a useful predictor of risk of falls in community dwelling
older adults: a systematic review and meta-analysis. EM@atr.,
14(1)y14, 2014.

Gormaz-\eloso, A.; Mufioz-Cofré, B. & Cantillana, W. Maximum isometric
force of the quadriceps and hamstrings and functionality after total
knee arthroplastiMedicina (B Aires)., 82(4950-7, 2022.

Holstege, M.; Lindeboom, R. & Lucas, C. Preoperative quadriceps strength
as a predictor for short-term functional outcome after total hip
replacementArch. Phys. Med. Rehabil., 92(236-41, 2011.

Husby, V.; Helgerud, J.; Bjgrgen, S.; Husby, O.; Benum, P. & Hoff, J. Early
maximal strength training is an efficient treatment for patients operated
with total hip arthroplastyArch. Phys. Med. Rehabil., 90(10§58-67,
2009.

Jacob, I.; Jhonson, M.; Jones, G., Jones, A. & Francis, P. Age-related
differences of vastus lateralis muscle morphology, contractile properties,
upper body grip strength and lower extremity functional capability in
healthy adults aged 18 to 70 ye@8MC Geriatr., 22(1)538, 2022.

1038



