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TWO SURGICAL APPROACHES IN IMPLANTATION OF TOTAL HIP ENDOPROSTHESIS - A

SINGLE CENTER EXPERIENCE

JABA XUPYIIKHA INPUCTAIIM TP UMIIVIAHTAIIMJA HA TOTAJIHA EHJOIIPOTE3A HA

KOJIK-UCKYCTBA HA EJEH HEHTAP

Aleksandar Trajanovski, Teodora Todorova, Aleksandar Saveski, Dalip Jahja, Antonio Gavrilovski,

Andrej Gavrilovski and Maja Mojsova

University Clinic for TOARILUC (Clinic for Traumatology, Orthopedic diseases, Anesthesia, Reanimation,
Intensive care and Emergency Centre), Faculty of Medicine, Ss. Cyril and Methodius University, Skopje,

Republic of North Macedonia
Abstract

Introduction. Degenerative hip diseases are one of the
most common musculoskeletal disorders. The large num-
ber of patients and the large number of surgeries perfor-
med annually at the University Clinic for TOARILUC,
due to degenerative hip diseases, as well as the exis-
ting controversy regarding the choice of optimal app-
roach to implantation of total hip endoprosthesis, were
the motivation for conducting this study.

Aim of the study. To perform a comparative analysis
of the results obtained after the application of two app-
roaches in the implantation of total hip endoprosthesis.
Methods. This retrospective-prospective study was
performed at the University Clinic for TOARILUC in
Skopje from January 2018 to May 2021. A total of 60
surgically treated patients with degenerative hip disease
were included in the study. The patients were divided
into 2 groups based on the approach chosen for implan-
tation of a total hip endoprosthesis, a modified Watson
Jones antero-lateral approach according to group A
(AA), and group B with a posterior approach (PA).
Results. The mean age of patients was 62.6 years in
AA group and 71 years in PA group. Most of the pa-
tients from the two groups were retired and had nor-
mal BMI. The difference between the level of preope-
rative and postoperative creatinine kinase in PA group
was statistically significant (p<0.0001). We compared
the postoperative creatinine kinase level between the
two groups and found statistically significant different-
ce (p<0.00001). In most of the patients (34%) treated
with the posterior approach the surgery lasted for more
than 2 hours, and in those with AP approach (100%) it
lasted up to 2 hours. Only one complication occurred
in the group with posterior approach to the hip, and it was
dislocation of the prosthesis two weeks after the surgery.

Correspondence to: Aleksandar Trajanovski, University Clinic for
TOARILUC (Clinic for Traumatology, Orthopedic diseases, Anesthesia,
Reanimation, Intensive care and Emergency Centre) Skopje, R. N. Macedonia;
Phone 389 78 71 09 69, E- mail: dr_trajanovski@yahoo.com

Conclusion. Patients operated with a modified antero-
lateral approach according to Watson Jones had shorter
and more effective rehabilitation than patients operated
with posterior approach. The duration of surgery was
also shorter compared to the group treated with posterior
approach. Only one complication occurred during the stu-
dy in the group with posterior approach, and it was dis-
location of the prosthesis two weeks after the surgery.

Keywords: modified antero-lateral approach, posterior
approach, Harris Hip score

Ancrpakr

Bogen. JlerenepaTuBHHTE 3a00JTyBamba Ha KOJKOT CE
€IHU O]l HajueCTUTC HapylIyBama Ha MYCKYJIHO-CKe-
JETHHOT cucteM. ['osleMruoT Opoj Ha MAIMEHTH U TO-
JEeMHUOT OpOj Ha OTepaIliy MTO Ce MpaBaT FOJUIIHO Ha
Yuusepsurerckata knuHuka 3a TOAPWJIVIL, nopaau
JeTeHepaTUBHA 32007yBamba Ha KOJKOT, KaK0 M II0C-
TOjHATa IMOJICMHUKA BO BPCKa CO M300POT Ha ONTHMAa-
JICH TIPHCTAIll 3a BrpalyBamke Ha TOTAJTHA €HIONpPOTE3a
Ha KOJIKOT, CE€ MOTHB 32 TOQ UCTPaKyBaIbE.

e na crynujara. [la ce m3BpIm KOMIapaTUBHA aHa-
JM3a Ha pe3yaTaTHTe 100MEeHM 10 IPUMEHATa Ha BaTa
IpuCTana Ipy UMIUIaHTalllja Ha TOTAIHA CHAOIPOoTe3a
Ha KOJIKOT.

Metomu. OBa € peTpOCIIEKTUBHO-TIPOCIIEKTUBHO UCTpa-
JKYBarbe M3BPILIECHO Ha YHUBEP3UTETCKATA KIIMHUKA 32
TOAPUJIIVYI] Bo Cxkomje Bo mepuox of janyapu 2018
1o maj 2021 romuna. BxymHo 60 Xupypiuku TpeTupa-
HH TAIUEHTH CO JACTCHEPaTUBHO 3a00TyBambe Ha KOJIKOT
Oea BKIIy4eHH BO cTyaujara. [lanmenture Gea momerne-
HU BO 2 TPYIH BP3 OCHOBA HA M30PaHUOT IIPUCTAI 32 FM-
IJIaHTaIWja Ha TOTaJHA CHIOMPOTE3a Ha KOJKOT, MOJH-
(UILIPaHUOT aHTEpO-JIaTepaleH npucTan cropen Watson
Jones rpymnara A u rpynata b co 3ameH npucrar.
Pesyararu. Cpennara Bo3pact Oemie 62,6 TOAUHU BO
rpynata All u 71 roxuna Bo rpynata III1. IToBekero
MAIMEeHTH Of JBETe TPyHH OWje BO IEH3Wja CO HOP-
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manedn BMMU. Paznukara momery BpeaHOCTa Ha Tpen-
ollepaTUBHATA U MOCTONEpAaTHBHATA KPEaTHH KUHA3a Kaj
rpymara [II1 e cratuctruku 3HadajHa co p<0,0001.
Hue ja copenuBme mocTomepaTMBHATa BPEIHOCT Ha
KpeaTHH KWHa3aTa IoMery JIBe TPYIU U OTKPHUBME Jie-
Ka pa3luKaTa ce CMeTa 3a CTaTUCTUYKH 3HAuajHa Cco P
<0.00001. TloBekeTo manMeHTH, TPETHPAHU CO 3aJI€H
IIPUCTAIl UMAJIe ONEPATUBHO BpeMe MoBeke oX 2 vaca,
34% on IIIT u 100% on nmanuentute ox rpynara All
“Malie OonepaTuBHO BpeMe 1o 2 yaca. CaMo eqHa KOM-
IJIMKAlMja ce MojaBy BO Ipymara co 3ajeH MpucTa, AnC-
JIOKallWja Ha MpoTe3aTa ABE HEJEIH Mo onepalyjara.

3akay4ok. [TaneHTHTE ONIEpUpPaHU CO MOTUBHUITPAH
aHTepo-iarepaned mnpucrtan crnopex \Watson Jones,
MMAaaT MOKpaTKa U Moe(uKacHa pexaduiuraryja OTKOJIKY
MAIMEHTHTE OIEPHPAHU CO 3aleH Mpuctam. Bpeme-
TpacmeTo Ha oleparyjaTa Oerre HCTo Taka IMOKPAaTKO
BO cIiope0a co rpynata TpeTHpaHa co 3a/ieH IPUCTall.
Camo ejHa KOMIUTHKAIIMja ce CIy4Hd 3a BpeMe Ha CTy-
JMjaTa BO TpylaTa co 3aJCH IIPHCTal, a Toa Oelle Juc-
JIOKallFja Ha MpoTe3aTa JBe HEIENH 110 oIepanyjaTa.

Kayynu 300poBH: MOTU(HIHPaH aHTEPO-CTPaHUUCH
npucrTar, 3ajaeH npucrtan, Harris Hip pesysirar

Introduction

Osteoarthritis (OA), also known as age-related arthritis
or degenerative joint disease, is among the most often
joint disorders worldwide [1]. It can involve any joint,
and primarily affect the articular cartilage and surroun-
ding soft tissues [2]. The hip joint is body’s largest weight-
bearing joint, secondary to the knee, and is commonly
affected by OA [3]. This process presents with prog-
ressive loss of the articular cartilage, osteophytes, sub-
chondral cysts, muscle weakness, periartricular ligamen-
tous laxity and synovial inflammation [2]. The invol-
vement of the hip results in reduced mobility and phy-
sical impairment that often leads to loss of independence
and to increased use of health services. It has serious
impact on daily activities of patients and substantial di-
sability or dependency in stair climbing, rising from a
seated position, walking or using a public transportation.

OA of the hip may be primary, if it occurs in the absence
of trauma or disease but is associated with the risk fac-
tors such as female gender, age of the patients, obesity,
anatomical factors, etc. On the other hand, secondary
OA occurs with pre-existing abnormality of the joint
such as trauma or congenital disorder of the hip, avas-
cular necrosis, inflammatory or infectious arthritis, osteo-
porosis, Marfan syndrome or hemoglobinopathy [4,5].

Its presentation and progression can vary from person
to person, but it is mainly presented with joint pain,
locomotor restriction and stiffness; it may also mani-
fest as muscle weakness and balance issue. The diag-
nosis is based on the clinical examination with serious

limitation on the range of motion and radiology
findings.

OA of the hip is treated surgically by implantation of
total hip endoprosthesis, for which different surgical
approaches are used, and the choice of the optimal
approach depends on the experience of the surgeon.
Even today, there is still no general consensus among
orthopedic surgeons around the world about the best
approach for primary total hip arthroplasty, because
both approaches (modified antero-lateral by Watson
Jones and posterior) have their advantages and limi-
tations. A review of studies by Jolles and Bogoch [6]
to determine which approach is superior to the other
showed that, despite numerous studies examining the
effect of the surgical approach in total hip arthroplasty
(THA), the quality and number of such examinations
are insufficient to provide a firm conclusion as to
whether one approach is superior to the other. Of the
four prospective cohort studies included in this review,
only one study by Barber et al. [7] included functional
outcomes, using the Harris Hip Score and 2-year pa-
tient follow-up, involving 49 patients. The impact of
the surgical approach on the rate of dislocation after
primary total hip arthroplasty has also been the prima-
ry focus of a number of studies [8-12], but to date there is
still no agreement as to which approach is associated
with the higher dislocation rate.

The aim of our study was to perform a comparative
analysis of the results obtained after the application of
both approaches, modified antero-lateral Watson Jones
and posterior approach, in the implantation of the total
hip endoprosthesis as well as to determine the impact
of the surgical approach on intraoperative complications,
on the type and severity of postoperative complications.
Also, it was our aim to determine the impact on the
length and quality of rehabilitation.

Materials and methods
Patients and treatment

The study was conducted at the University Clinic for
TOARILUC in Skopje, at the Clinic for Orthopaedic
Diseases and the Clinic for Traumatology in a retro-
spective-prospective setting. A total of 60 surgically
treated patients with degenerative hip disease were
included in the study. The patients were assigned to 2
groups based on the approach chosen for implantation
of a total hip endoprosthesis, a modified Watson Jones
antero-lateral approach-group A, and a posterior app-
roach-group B. Patients signed informed consent for
the procedure itself, as well as for voluntary inclusion in
the study, according to the principles of good clinical
practice. We determined the following parameters:-
clinical preoperative parameters [body mass index,
laboratory (blood count, complete biochemical analy-
sis, hemostasis with D-dimers)], -the level of creatini-
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ne kinase, Harris Hip Score result and Visual Analogue
Scale, (abduction, adduction, internal and external rota-
tion of the hip), -intraoperative parameters (duration of
operative intervention), -postoperative parameters (control
laboratory -blood count, complete biochemical analysis,
hemostasis with D-dimers), -functional results (active
and passive movements in the hip) and complications
(infection, endoprosthesis luxation, limb shortening,
fracture). Follow-up of patients after discharge was
scheduled on the 30th postoperative day, and sub-
sequent check-ups 6 and 12 months after surgery.

Statistical analysis

All results were analyzed with the statistical program
Statistics 8 for Windows, and the results obtained are
presented in figures. Methods of descriptive statistics
were used, such as non-parametric and parametric sta-
tistical analyses. Percentage and structure were deter-
mined for attributive series. The relationship between
two samples with numerical features was determined
with the Pearson correlation coefficient (p). Differen-
ces between two independent numerical samples were
determined with t-test for independent samples and
Mann-Whitney U test was used. Levels of probability
for the realization of the null hypothesis, which were
used in accordance with international standards for
biomedical sciences, were 0.01 and 005.

Results

There were two groups of patients. The first group
comprising 30 patients was treated with anterior app-
roach (AA) and the second group of 30 patients was
treated with posterior approach (PA). The mean age
was 62.6 years in AA group and 71 years in PA group.
Distribution of patients according to gender with
female domination is presented in Figure 1.

Distribution of patients according to gender

B83.30%

663

16.60%

female AA female PA male AA male PA

Fig. 1. Distribution of patients according to gender

Most of the patients from the two groups were retired
(Figure 2).

Most of the patients who were treated with posterior and
anterior approach had normal BMI (18.5-24.9) (Figure 3).

Distribution of patients according to working status

B&%

employed AA employed PA retirement AA retirement PA

Fig. 2. Distribution of patients according to working status
Distribution of patients according to BMI

=25 PA

=25 AA

18-24.9 PA

18-24.9 AR

Fig. 3. Distribution of patients according to BMI

The average level of preoperative and postoperative
creatine kinase is presented in Figure 4.

We used t-test to compare the value of preoperative
and postoperative creatine kinase in PA group and we
found an extremely statistically significant difference
(p<0.0001); 95% confidence interval of this difference:
from -3761.98 to -2933.28. Then, we used the Mann-
Whitney U test and we compared postoperative level
of creatine kinase between the two groups and we found
a statistically significant difference (p< 0.00001). .

Distribution of patients according to average value of
Creatine kinase

postop.ck AA [ 6022

preop.ckPA ] 943

preop.CKAA l 86.9

Fig. 4. Distribution of patients according to Creatine kinase

Distribution of patients according to diagnosis is
presented in Figure 5.

In most of the patients (66%) treated with the posterior
approach the surgery lasted for more than 2 hours,
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Distribution of patients according to diagnosis

60%
40%
I
coxart.Ldex AA coxart.Lsin AA

coxart.Ldex PA coxart.Lsin PA

Fig. 5. Distribution of patients according to diagnosis

while 34% of patients in PA and 100% of patients in
AP group had an operating time of 2 hours.
Distribution of patients according to time of hospital-
lization is presented in Figure 6.

Distribution of patients according to time of
hospitalization

57%
<7 days PA

=7 days AA 43.30%

<7 daysPA 43%

56.60%
<7 days AA

Fig. 6. Distribution of patients according to time of
hospitalization

All patients (100%) from both groups had Harris hip
score <70 on the first preoperative day.

Distribution of patients according to Harris hip score
on 30 postoperative day

<70 AA <70 PA 70-80 AA 70-80 PA

Fig. 7. Distribution of patients according to Harris hip score on
30th postoperative day

Figure 8 and Figure 9 show distributions of patients
according to Harris hip score at 6 and 12 months
postoperatively.

According to VAS scale preoperative patients had
score 7 to 10 in AA and 8 to 10 in PA group (Figures
10 and 11).

Distribution of patiens according toHarris hip score at 6
months postoperatively

90-100 PA IW%
90-100 AA l 16.60%

B0-90 PA

Prox

80-90 AA '33-30%

Fig. 8. Distribution of patients according to Harris hip score at 6
months postoperatively

Distribution of patients according to Harris hip score at
12 months postoperatively

100%

65%

35%

B0-50 AR 00-100 AA 50-100 PA

Fig. 9. Distribution of patients according to Harris hip score at
12 months postoperatively

Distribution of patients according to VAS scale
preoperatively

-

a7 =8 =9 =10

Fig. 10. Distribution of patients in AA group according to VAS
scale preoperatively

Distribution of patients according to VAS scale
preoperatively

mB a9 =10

Fig. 11. Distribution of patients in PA group according to VAS
scale preoperatively.
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Distribution according to VAS scale on the 30th post-
operative day is presented in Figures 12 and 13.

Distribution of patients according to Vas scale
on 30 postoperative day

3.30%

mlm2 83 =5

Fig. 12. Distribution of patients in AA group according to VAS
scale on the 30th postoperative day

Distribution of patients according to VAS scale on 30
postoperative day

]l n2 3

Fig. 13. Distribution of patients in PA group according to VAS
scale on the 30th postoperative day

Assessment of pain according to VAS scale at 6 and
12 months postoperatively showed score 0 (ho pain) in
all patients from AA and PA groups.

The average operative and postoperative surgical draina-
ge of blood was 461 ml in AA group and 680 ml in PA
group. All patients (100%) received one unit of blood
after surgery in PA group. In the anterior approach group
43.3% of patients received one unit of blood after sur-
gery, and 56.6% received two units of blood after sur-
gery (Figurel4).

Ditribution of patients according to units of blood
transfusion after surgery

ah

= lunitAA = lunitPA 2 units AA

Fig. 14. Distribution of patients in AA and PA groups
according to units of blood transfusion after surgery

Most of the patients underwent long rehabilitation las-
ting for more than 20 days (Figure 15).

Distribution of patients according to rehabilitation time
85%

35%

15%

<20 days AA <20 days PA =20 days AA =20 daysPA

Fig. 15. Distribution of patients in AA and PA groups
according to days of hospitalization

The mean value of preoperative and postoperative D-
dimers in AA and PA groups is presented in Figure 16.

Distribution of patients according to average value of

D-dimers
3090 3101
2162
469
preop.DD AA preop.DD PA postop. DD AA postop. DD PA

Fig. 16. Distribution of patients according to average value of
D-dimers

We used t-test to determine preoperative and postope-
rative D-dimer levels and we found extremely statis-
tically significant difference (p<0.0011); 95% confidence
interval of this difference: from -4255.17 to -1129.49.
We used the Mann-Whitney U test and we compared pre-
operative level of D-dimers between the two groups and
we found a statistically significant difference (p< 0.01).

Discussion

According to gender most of the patients in our study
were female. Most of the patients had normal BMI
18.5-24.9. The length of the skin incision was under
10 cm in both groups. Patients operated with modified
antero-lateral approach according to Watson Jones had
shorter operating time compared to patients operated
with posterior approach. Patients operated with poste-
rior approach had longer hospital stay than patients ope-
rated with modified antero-lateral approach according
to Watson Jones. In this study we obtained similar re-
sults as those published in the study by Wang Gang et
al. in 2010 [17].
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The approach can be declared minimally invasive if
the positioning of the prosthesis is associated with spa-
ring as many anatomical structures as possible. Spa-
ring the periarticular muscles is generally quite impor-
tant, because the separation and reinsurance of the ten-
dons, despite good healing, involves local "biological
fatigue™ and leads to a longer period of rehabilitation.
There is a general consensus that the length of the skin
incision is not what determines the success of the sur-
gery, but the sparing of the soft tissue and neurovascu-
lar structures. Of particular importance is the adequate
positioning of the patient, which will allow the sur-
geon to optimally position the femoral stem and the
acetabular component, which is a supination position.
This is generally the preferred position for surgeons, even
when navigation systems are used. Anaesthesiologists
also prefer the conventional supination position, due to
the possible need for urgent intubation during regional
anaesthesia. In our country and in our clinic, the most
commonly used approach is the modified antero-lateral
approach according to Watson Jones, mainly due to the
rapid rehabilitation of patients and shorter hospital stay.
On the other hand, in implantation of a total hip repla-
cement, a posterior approach can be used, for which the-
re are several modifications. It was first described and
applied in 1874 by Von Langenbeck. The modern pos-
terior approach is closest and most reminiscent develo-
ped by Moore in 1957, and it is also known as the
"Southern™ or Moore approach [13-15].

Even today, there is still no general agreement among
orthopaedic surgeons around the world, which is the
best approach for primary total hip arthroplasty, be-
cause both approaches have their advantages and limi-
tations. A review of studies by Jolles and Bogoch [16]
regarding the most acceptable approach showed that,
despite numerous studies examining the effect of the
surgical approach in THA, the quality and number of
such examinations are insufficient to provide a firm
conclusion as to whether one approach is superior to
the other.

Conclusion

In conclusion, in our patients operated on with a modi-
fied antero-lateral approach according to Watson Jones,
postoperative rehabilitation was shorter and more effec-
tive than in patients operated on with a posterior app-
roach. The duration of surgery in patients operated on
with a modified antero-lateral approach was shorter
than in patients operated on with a posterior approach.
There was a lower rate of complications in the modi-
fied antero-lateral approach compared to the posterior;
in our study only one complication was registered, and
it was dislocation of the endoprosthesis, only two weeks
after the surgical treatment.

Conflict of interest statement. None declared.
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