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Results of total hip arthroplasty

in patients with reduced bone mineral density
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Total hip arthroplasty (THA) is one of the most common and
clinically successfulorthopedic surgeries aimedto eliminate pain
and improve walking functionin patients with osteoarthritis
of the III-1V stages. Low mineralbone density (BMD) affects
the survivorship of implants after THA and may cause longre-
covery terms. Objective. Analyze the results THA in patients
with normal andlow BMD within a year after surgery. Methods.
49 patients (aged 3075 years) were examined before and after
uncementedprimary THA. According to the results of two-photon
X-ray absorptiometry before the surgery, they were divided into
two groups: I, normal BMD — 27 (55.1 %) patients, T-criterion
at the level of the proximal part of the unaffected femur —1 or
more,; I, reduced BMD — 22 (44.9 %), T-criterion is smallerfor
—1. BMD, pain for VAS and function of the operated limbaccord-
ing to Harris score, it was assessed before THA and one week
later; 2, 6, 12 months. Biomechanical examinations of the bear-
ing capacity of the limb were performed before thesurgeryand
6 months after. Results. On all terms of postoperative follow-
up, the indicator forVAS in patients of the Il group was statisti-
cally worse, but pain syndrome decreased in parallel. Harris
hip score was significantly lower in patients of the Il group de-
termined beforesurgeryand after it up to 2 monthsoffollow-up;
after 6 months indicators became statistically similar. According
to the results of statography regardless of BMD before the sur-
gical treatment, the average support on the affected limb was
(12.7 £ 9.2) % less than healthy (p = 0.019). By 6 months after
THA, the difference in foot load was insignificant (p = 0.675).
Conclusions. One year after THA, recovery of function accord-
ing to the Harris hip score established in bothgroups. However,
this process occurs in patients with low BMDand took place
more slowly: only 6 months after surgery, the indicator leveled
off with the normal group BMD, 6 months after surgery in pa-
tients of both groups, with the restoration of support on the ope-
rated limb during two-support standing was recorded.

Tomanvhe endonpomesysanis Kyavuiogozo cyenoba (TEKC)
€ 0OHUM 13 HAUNOWUPEHIWUX | KATHIYHO YCRIUWHUX XIPYPIUHUX
ympyuans 0na yCyHeHHa 60a10 ma nokpawjenns QynKyii xoovou
y x6opux Ha ocmeoapmpos I[I-1V cmaoii. Husbxa minepanvra
winvricmo kicmrosoi mxkanunu (MIKT) ennusac na susicusa-
nicmo imnaanmamie nicia TEKC ma € npuyunoio nooosuienus
mepminie 6ionosnenns. Mema. [lpoananisysamu pesynvmamu
TEKC y nayienmig i3 HopmanvHor ma 3Hudxcenoro MILKT npo-
mszom poxy nicaa onepayii. Memoou. Obcmediceno 49 nayien-
mig (ik 30—75 poxie) 0o ma nicas 6esyemenmnozo TEKC. 3a
pesyrbmamamu 080¢omonHoi penmeeniecvkoi abcopoyiomem-
pii 0o onepayii ix posnodiruau Ha 06i epynu: I, HopmarbHa
MUIKT — 27 (55,1 %) xeopux, T-kpumepiii Ha pigHi npokcu-
MAbHO20 6I00iNy Heypadicenol cmeeHosol kicmku —I ma 6inb-
we; 11, snuoicena MIIKT — 22 (44,9 %), T-kpumepiti menwiuii
sa —1. MIKT, 6ine 3a BAIIl i ¢ynxyio oneposanoi Kinyieku
3a wkanow Xappica oyiniosanu 0o TEKC ma yepe3 musicoens,
2, 6, 12 mic. biomexaniuni obcmedceHns 0NOPOCNPOMOACHOC-
mi KiHYiéKu 8UKOHAHi 0o onepayii ma uepe3 6 mic. nicia uei.
Pesynemamu. Ha 6cix mepminax cnocmepesicenns nOKA3HUK 34
BAIIl y nayienmis Il epynu eusaguecsa cmamucmudno 3Ha4yuo
eipwum, npome 601b08UL CUHOPOM NAPANETLHO 3HUIICYBABCA.
Cymmeso menwuil 6an 3a wxanoro Xappica y xeopux Il epynu
6u3HaueHo 00 onepayii ma nicis Hei 00 2 mic. cnocmepediceH-
HA, Yepe3 6 Mic. NOKA3HUKU CMAAU CMAMUCMUYHO ONU3bKU-
mu. 3a pezynomamamu cmamoepagii nezanexcrno 6io MIKT
00 JNKY8ANHA ONOPA HA X8OPY KIHYIEKY 6 cepeOHbomy Oyna Ha
(12,7 £ 9,2) % menworo, nigxc na 30oposy (p = 0,019). Yepes
6 mic. nicna TEKC pisnuysa nasanmascenns na cmonu 6yna He-
cymmegow (p = 0,675). Bucnosku. Yepes pik nicia TEKC 6io-
HoenenHns Qynxkyii 3a wkanor Xappica 6cmanognieHo 8 060X
epynax. Ilpome yeil npoyec y nayienmie 3i snuscenoro MIIKT
8i00ysaecs noginvuiue: auute yepes 6 mic. nicas Xipypeiuno-
20 8MpYYaAnHs NOKA3HUK GUPIGHABCA 3 2PYNOIO 3 HOPMATILHOIO
MIUKT. Yepes 6 mic. nicis Xipypeiuno2o 6mpyuanHs 6 nayicH-
mie 060x epyn 3a¢hikco8ano IOHOBAEHHS ONOPU HA NPOONEPO-
6aHY KIHYIBKY N0 4ac 080XONOPHO20 cmosiHus. Kuouosi crosa.
Ocmeoapmpo3s, be3yemenmue momanbHe eHOONPOME3YEAHHS
KYIbU08020 Cyenoba, 8iOH06IeHHA (PYHKYIL, nocmypaivHull 06a-
Jamc, Oinb, MiHepalbHA WINbHICMb KICMKOB0I MKAHUHU

Key words. Osteoarthritis,uncementedtotal hip arthroplasty, restoration of function, postural balance, pain,

bone mineral density

© Filipenko V. A., Badnaoui A. A., Bondarenko S. Ye., Karpinska O. D., 2022



ISSN 0030-5987. Orthopaedics, traumatology and prosthetics. 2022. Ne 1-2

Introduction

Most people who have undergone hip replacement
are in the older age group, so they are often found
to have signs of osteoporosis. A decrease in bone
mineral density (BMD) in combination with a de-
crease in local blood circulation caused by additional
trauma to bone structures and adjacent soft tissues
during surgery leads to osteolysis, early instability
of the endoprosthesis, and increases the risk of peri-
prosthetic fractures. Total hip arthroplasty (THA) is
one of the most common and clinically successful
surgical interventions [1] to eliminate pain and im-
prove walking function in patients with stage I1I-1V
osteoarthritis.

Analysis of the physical functionality in patients
with osteoarthritis of the hip joint before and after
THA revealed a significant improvement in the quali-
ty of life associated with a decrease in pain intensity
and an increase in the functionality of the lower ex-
tremities [2, 3]. Some long-term studies indicate pre-
servation of violations and limitations after THA [4].
The opinions of researchers about static balance de-
ficiency after the specified operation differ [2, 5-10].

Some studies on balance assessment have focused
on the analysis of proprioception alone [11]. Zati A.
et al. [12] showed that THA does not cause permanent
changes in the perception of movements in the joints,
because the updated mechanics of the hip joint al-
lows to strengthen static and dynamic antigravity
reactions.

Low BMD in the components of the hip joint
was found to affect the survival of implants af-
ter THA [13], and is also the reason for prolonging
the recovery period [14].

Purpose: to analyze the results of hip arthroplasty
in patients with normal and reduced BMD within one
year after surgery.

Material and methods

The materials of the study were discussed and
approved at the meeting of the Bioethics Commit-
tee at the State Institution «Professor M. 1. Sytenko
Institute of Spine and Joint Pathology of the National
Academy of Sciences of Ukraine» (Protocol No. 182
of 09.07.2018).

The study involved examination of 49 patients
aged from 30 to 75, with an average age
of (54.0 + 11.1) years. The patient underwent cement-
less THA operation. All patients underwent a densito-
metric BMD study of the lumbar spine and the proxi-
mal part of the femur from the side of the healthy joint
before endoprosthetic repair. BMD was measured us-
ing an Explorer QDR 4500 bone densitometer (Ho-

logic, USA). According to the results of two-photon
X-ray absorptiometry, the patients were divided into
two groups according to the T-criterion of the proxi-
mal part of the femur, which did not differ signifi-
cantly by age (t =—0.031; p =0.975):

— I, normal BMD — 27 (55.1 %) persons with
a T-criterion value of —1 or more: 17 (63.0 %) women
and 10 (37.0 %) men, aged from 30 to 68 years, in on
average — (54.0 £ 9.4) years; — I, reduced BMD —
22 (44.9 %) patients with a T-criterion level lower
than —1: 10 (45.5 %) women and 12 (54.5 %) men,
aged 34 to 75 years, in on average (54.1 £ 12.8) years.

According to the diagnoses, the patients were
distributed as follows: coxarthrosis — 38 (77.6 %),
rheumatoid arthritis — 4 (8.2 %), false femoral neck
joint — 4 (8.2 %), avascular necrosis of the head —
3 (6.1 %). In all persons, coxarthrosis was seconda-
ry in nature as a result of reactive arthritis. Among
patients with coxarthrosis, it was right-sided in
21 (42.9 %), left-sided in 7 (19.7 %) and bilateral in
10 (20.4 %).

The functionality of the operated limb was evalu-
ated according to the Harris Hip Scale before endo-
prosthetic repair and one week, 2, 6, and 12 months
after it.

All patients underwent biomechanical tests of limb
strength twice — before the operation and 6 months
after. The examination was carried out on the basis
of the laboratory of biomechanics of the State Institu-
tion «Professor M. I. Sytenko Institute of Spine and
Joint Pathology of the National Academy of Sciences
of Ukraine» using the «Statograph» device [15].

The results were processed statistically: themean (M)
and its standard deviation (SD), minimum (min)
and maximum (max) values of the sample were de-
termined. T-test for independent samples was used
for comparison between the groups. The analysis
of the recovery time course of patients in two groups
with different BMD was performed using the gene-
ral linear model (GLM), and the null hypothesis on
the absence of difference in the time course of change
between the groups was tested by the Harris Hip
Scale and the pain syndrome index on the visual
analog scale (VAS). Comparison of two observa-
tion periods was performed using the T-test for re-
peated measurements (statography data). The analy-
sis was performed in the IBM SPSS Statistics 20.0
package [16].

Results and their discussion

The recovery of patients with different BMD
of the proximal femur after hip arthroplasty over
a year was analyzed. The degree of pain syndrome
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was determined before the operation and 2, 6,
12 months after it (Table 1). One week after the ope-
ration, the indicator was not evaluated, since some
patients received anesthetics to reduce pain.

Assessment showed that before THA the patients
had a rather strong pain syndrome: Group I — pain
intensity (7.6 = 0.6) points, which is statistically sig-
nificant (p < 0.001) less than in Group II patients —
(8 .4 £ 0.6) points. Two months after surgical treat-
ment, a noticeable decrease in pain syndrome was
observed: Group I — (4.6 £ 0.6) points, Group I —
(5.1 £ 0.7) points, the difference between the groups
remained statistically significant (p = 0.018).

Six months after endoprosthetic repair, some pa-
tients did not have pain. In Group I, signs of feel-
ing pain in (1 + 2) points were recorded in 22 peo-
ple out of 27, in group Il — 21 out of 22, for this
period the groups differed statistically significantly
(p = 0.048). Twelve months after endoprosthetic re-
pair in Group I, only 5 patients presented with a pain
syndrome of 1 point, in Group II there were 13 such
patients, and some assessed the pain at 2 points.

According to GLM data, the time course of pain
syndrome in patients did not differ statistically sig-
nificantly (p = 0.097). That is, despite the statistically
significantly worse VAS score in Group II patients at
all follow-up periods, in a year the VAS values coin-

cided. The time course of changes in the pain syn-
drome went parallel downward (Fig. 1, a).

The analysis of the recovery time course in pa-
tients with different BMD of the proximal femur af-
ter THA according to the Harris Hip Scale during
the year is shown in Table 2.

Before treatment, patients with normal BMD on
average had a statistically significant (p = 0.001)
higher score on the Harris Hip Scale than individuals
with reduced BMD. The same tendency was revealed
a week after the operation, i.e. in Group [ patients
as compared to Group II, the score on the Harris
Hip Scale remained significantly higher (p = 0.003).
Two months after THA, the level of functionali-
ty of the hip joint increased significantly in both
groups, but in Group I its value was significantly bet-
ter (p = 0.001) than in patients with reduced BMD.
Only 6 months after surgery, the level of functiona-
lity of the hip joint in both groups of patients was
almost equalized (p = 0.259). The same time course
remained a year later (Table 2).

According to the data of the general linear model
(Fig. 1, b), the time course of changes in the Harris
Hip Scale indicator in the groups were significantly
(p = 0.001) different.

A significantly lower score on the Harris Hip
Scale in Group II patients was determined before
the operation and up to 2 months of observation after

Table 1
Analysis of the time course of pain syndrome changes (according to VAS, points)
in patients with different BMD after hip arthroplasty
Group Observation period GLM
before intervention 2 mths 6 mths 12 mths
1.3+0.1
_ 7.6 £ 0.6 4.6 +0.6 N 1.0+0
I (normal BMD) n =27 7090 4060 1.0_- 2.0 n=5)
(n=22) F=2.592
1.7+0.5 1.1+2.8 p=10.097
1 (reduced BMD) n = 22 %‘3 = 8'3 Z'(l) * g'z) 1.0+2.0 1.0+ 2.0
D R (n=21) (n=13)
e — t=-4.658 t=-2.450 t=-2.036 t=-0.609
Statistical significance between the groups p < 0.001 p=0.018 p = 0.048 p=0.551 —
Table 2
Analysis of the recovery time course in patients with different BMD
after total hip arthroplasty according to the Harris Hip Scale
Group Observation period GLM
before intervention week 2 mths 6 mths 12 mths
_ 43+5 51+7 74+ 6 84+6 92+5
[ (normal BMD) n =27 26+49 | 37+66 | 6286 | 6893 | 8499 | F—g¢775
_ 313 45+ 8 61 8 81+10 88 + 6 p =0.001
Il (reduced BMD) n =22 24+36 | 31:60 | 45-74 | 62:95 | 73-98
. L t=9.592 t=3.127 | t=5704 | t=1.147 t=1.872
Statistical significance between the groups p=0.001 p=0.003 | p=0001 | p=0259 | p=0068 —
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Distribution of the share of weight on the feet during two-legged standing

Table 3

before treatment after 6 months

Fig. 2. Time course of changes in the load on the feet 6 months
after THA

it, but 6 months after the operation indicators become
statistically close.

As shown in the diagram, recovery of joint func-
tion in patients with reduced BMD compared to in-
dividuals with normal BMD occurred more slowly
during follow-up. Only on the 6th month after the ope-
ration, the function of the hip joint restored to a good
rating (80—90 points).

The patients also underwent a statistical examina-
tion. The indicator of load on the feet, namely the dis-
tribution of body weight, was chosen as the parameter

Support on the limb Statistical parameter Observation period Statistical significance
of the difference M + SD, t, p
before treatment 6 months after treatment
Operated limb M + SD 43.6 £4.6 46.5+£5.1 -2.9+72
p min+max 40.2 +46.7 43.1 +50.5 =-0.984; p=10.370
Contralateral limb M £+ SD 56.4+£4.6 48.5+£10.4 79 +£10.7
min+max 53.3+59.8 40.6 ~ 54.8 t=1.811; p=0.130
Statistical significance M + SD, -12.7+£9.2 -2.0+10.9 .
of the difference t,p t=-3.404; p=0.019 t=-0.444; p = 0.675
] 100
10 normal BMD o
------- decreased BMD §
87 =
%) = 804
< z
s E
2 ¢ g
e E]
s | 2601
24 E
§ . normal BMD
2 gz | A decreased BMD Fig. 1. Time course of
3 40 change: a) pain syndrome
according to  VAS;
01 : : : : : b) assessment of hip joint
before treatment 2 mths 6 mths y'ear before treatment week 2mths 6mths  year functiona]ity according to
Observation period * Observation period the Harris Hip Scale
60 for assessing the recovery of bearing capacity (Tab-
~_ le 3). In this part of the study, we did not evaluate
55 7564 £4.6 the impact of BMD on foot load parameters due to
\ 4 the fact that the main factor in impaired endurance is
50 \ '8’5 i 10947 . . . N
N the presence of pain syndrome, which is practically
E o [46t 4,67446,5 +51— | absent6 months after surgery. . '
3 Before treatment, support on the diseased limb
=
40 was on average (12.7 = 9.2) % less than on the healthy
one, the difference reached statistical significance
» (p = 0.019). Six months after THA, the difference in
20 foot load decreased to (2.0 £ 10.9) % and did not dif-

fer statistically (p = 0.675). Endoprosthetic repair not
only made it possible to increase the load on the ope-
rated limb, but also to relieve the contralateral limb.
The diagram (Fig. 2) shows the time course of chan-
ges in the load on the feet before and 6 months after
THA.

Discussion

The study showed that THA in all patients re-
sulted in an improvement in the functional state.
They noted a gradual decrease in the pain syndrome,
which almost disappeared a year after the opera-
tion. In our opinion, its reduction affected the res-
toration of the functionality of the hip joint, that is,
it made it possible to carry out full rehabilitation
measures aimed at restoring muscle strength, symmetry
of the load on the limbs during standing and walking.
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Although complete recovery did not occur, improve-
ment in hip function and general condition in both
normal and reduced BMD patients was assessed
by high scores on the Harris Hip Scale. The results
of our research coincide with the data of other sci-
entists: E. Sariali et al. [17] proved that the Harris
Hip Score 2 years after THA did not correlate with
the BMD level.

Many authors report an improvement in the quali-
ty of life of patients after THA, but some of them [18]
note that pain may sometimes worsen after such an
operation, mainly in women and patients of both sex-
es with osteoporosis.

A significant improvement in postural stability was
found, as we did in our study, by A. C. Esbjornsson
[19] and L. Labanca et al. [20]. They showed a signifi-
cant reduction in lateral displacement (predominant
support on one limb), although not to normal levels.

Conclusions

One year after total hip arthroplasty, recovery
of functional status according to the Harris Hip Scale
was established in both groups. However, joint func-
tion in patients with reduced BMD during follow-up
was restored more slowly and only 6 months after
surgery, the indicators were equal to the group with
a normal BMD.

Six months after surgical intervention in patients
of both groups, restoration of support on the opera-
ted limb during two-legged standing, i.e. symmetry
of the load on the feet, was recorded. We attribute this

to pain reduction.
Conflict of interest. The authors declare no conflict of
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