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Abstract. — OBJECTIVE: The aim of this
study is to compare the demographic, clini-
cal, and surgical characteristics of patients
who underwent revision hip replacement sur-
gery and those who underwent re-revision sur-
gery. The secondary outcome is the investiga-
tion of the factors that play a role in estimating
the time between primary arthroplasty surgery
and revision surgery.

PATIENTS AND METHODS: The patients
who underwent revision hip arthroplasty
in our clinic between 2010- 2020, patients
with at least 2 years of follow-up, and who
underwent re-revision surgery if needed
were included. Demographic and clinical
data were investigated.

RESULTS: Of the 153 patients who met the
study criteria, 120 (78.5%) underwent revision
(Group 1) and 33 (21.5%) underwent re-revi-
sion (Group 2). The mean age of Group 1 was
53.5 (32-85), and of Group 2 was 67 (38-81)
(p=0.003). In both groups, patients who un-
derwent hip replacement due to fracture had
more revisions and re-revisions (p=0.794).
While 53.3 of the patients in Group 1 did not
need additional implants, 72.7% of the pa-
tients in Group 2 needed additional implants
(p=0.010). Fracture-dislocation, fistula, and
the need for debridement after the revision
were statistically significantly higher in pa-
tients who underwent re-revision. Harris hip
scores (HHS) were statistically lower in pa-
tients who went for re-revision.

CONCLUSIONS: The need for reoperation in
patients who have undergone revision total hip
arthroplasty (THA) surgery is due to the fact
that the patient’s age is advanced and the indi-
cation for surgery is a fracture. While the rate
of fistula, fracture, dislocation, and debride-
ment increases after re-revision surgeries, the
HHS values that indicate clinical success also
decrease. We believe that studies with larger
participation and longer follow-up periods are
needed to explain this issue better.
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Introduction

The number of total hip arthroplasty (THA)
increasing day by day has naturally led to an incre-
ase in the number of revision THA and re-revision
THA'S. After revision, and especially after re-re-
vision of THA, which is technically more difficult,
patient satisfaction rates and clinical outcomes are
lower than after primary THA*. As expected in
hip arthroplasty surgeries, which are very benefi-
cial for patient mobilization, revision surgeries are
even more complicated. After a well-planned and
performed THA, revision is required at a later time.

Primary THAs are subject to revision or re-re-
vision due to different reasons, such as aseptic
loosening, dislocation, infection, implant failure,
and fracture. After these surgeries, which have a
high risk of postoperative complications, survi-
val decreases with each new surgery®”’. Success
in patients undergoing revision THA depends
on the characteristics of the patient, the surge-
on’s experience, and the implant used®. Thorough
examination and investigation of patients with
complications after revision THA may prolong
the total survival time after hip arthroplasty®.

Repetition of hip arthroplasty revision surgeries
creates severe financial and psychological burdens
for patients and the health system'®. We compared
the demographic, clinical, and surgical characteri-
stics of patients who underwent revision THA and
those who underwent re-revision THA. We aimed
to understand the factors that cause re-revision and
want to reduce re-revision surgery as much as pos-
sible. We also investigated the factors affecting the
time elapsed between primary prosthesis surgery
and revision prosthesis surgery.

Patients and Methods

This study was conducted as a retrospective
study at our university and included patients who
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were operated between January 2010 and Decem-
ber 2020. Patients who underwent revision hip ar-
throplasty after total hip arthroplasty and had at
least two years of follow-up were analyzed. This
study protocol was approved by the ethics com-
mittee (Date: 15.12.2021, No.: 2021-18/9). Infor-
med consent was obtained from all participants.

Patients who underwent revision THA surgery
in our clinic and patients who underwent re-re-
vision THA surgery in our clinic during the fol-
low-up were included in the study. There are cases
in which the primary THA was not performed in
our clinic. The fact that primary THA surgery
was not performed in our clinic was not used as
an exclusion criterion. Patients whose medical in-
formation and radiographs could not be obtained
and those whose recurrent surgeries in a different
center or in whom radiographs could not be taken
correctly were excluded. The study did not include
patients who underwent only debridement due to
infection after primary THA. In order to take full
advantage of the participants, we did not exclude
patients we could not follow up until death.

During the study period, a total of 1,761 hip
replacements were performed at our clinic. Of
these, 1,524 were primary, 185 were revision, and
52 were re-revision. 153 patients who met the stu-
dy criteria were identified. Of these patients, 120
(78.5%) had undergone revision (Group 1) and 33
(21.5%) had undergone re-revision (Group 2).

In our study population, we divided the patients
into two groups. Group 1, patients who were fol-
lowed up after revision hip arthroplasty and did not
need revision (n:120). Group 2, patients underwent
re-revision surgery while being followed up after
revision (n:33). All revision and re-revision surge-
ries were performed by a single senior surgeon.

Diagnosis is made with a lumbar-based dual-e-
nergy x-ray absorptiometry (DEXA) scan with
osteopenia having a T-score of 1 to 2.5 stan-
dard deviations below the peak bone mass of a
25-year-old individual, and osteoporosis having a
T-score >2.5 standard of deviations below the peak
bone mass of a 25-year-old individual. We checked
the hip dysplasia on the pelvis roentgenogram
and evaluated it according to the Crowe classi-
fication. Patients’ data were collected from their
electronic-based health records and included their
age, gender, additional diseases, dual-energy x-ray
absorptiometry (DEXA), primary arthroplasty
diagnosis, revision reasons, re-revision reasons,
follow-up times, implants replaced in surgeries,
and additional implants used. For clinical outco-
mes, we used patients’ HHSs, and complications
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were investigated. In addition, regression analysis
was performed between follow-up times and age,
gender, and bone densitometry values were used to
determine whether these factors could give an idea
about the length of follow-up between primary ar-
throplasty surgery and revision surgery.

Statistical Analysis

Statistical analysis was carried out using the
SPSS (Statistical Package for the Social Sciences)
program (version 20; IBM Corp., Armonk, NY,
USA). The Shapiro-Wilk test was performed to
evaluate the normality of the distribution of the
variables. Student #-test was used to compare
normally distributed continuous variables, while
the Mann-Whitney U test compared non-nor-
mally distributed continuous variables between
two groups. For categorical variables, Chi-square
and Fisher’s exact test were used for compari-
sons. The descriptive statistics were expressed as
meantstandard deviation for normally distribu-
ted variables, median (minimum-maximum) for
non-normally distributed variables, and frequency
or percentages for categorical variables. Multiple
Linear Regression analysis was used with the enter
method as the regression analysis method. A p-va-
lue <0.05 was considered statistically significant.

Results

The demographic and clinical characteristics of
the patients are presented in Table I. The mean age of
revision patients was 53.5 (32-85) and of re-revision
patients 67 (38-81) (p=0.003). In both groups, patien-
ts who underwent hip replacement due to fracture
had more revisions and re-revisions (p=0.794). No
other demographic and clinical characteristics were
significantly different between the two groups.

Table Il summarizes the operative approach and
complications of patients: 40% of the patients in
Group 1 underwent revision due to implant failu-
re, 20.8% due to instability or dislocation; 45.5%
of the patients in Group 2 underwent revision
due to infection, and 30.3% due to instability or
dislocation (p<0.001). While 45.8% of the patients
in Group 1 had implant replacement in the femur
+ acetabulum, 27.5% had replacement only in the
acetabulum, and 11.7% did not need implant repla-
cement. In Group 2, 54.5% of the implants were
changed in the femur + acetabulum and 18.2% in
the acetabulum, while 6.1% did not require implant
replacement (p=0.002). While 53.3% of the pa-
tients in Group 1 did not need additional implants,
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Table I. Demographic and clinical characteristics of patients.

REVISION (n:120, 78.5) RE-REVISION (n:33, 21.5) P

Age 53.5 (32-85) 67 (38-81) 0.003
Gender 0.233
Female 76 (63.3) 17 (51.5)
Male 44 (36.7) 16 (48.5)
Comorbidity 0.165
Yes 68 (56.7) 24 (72.7)
No 52 (43.3) 9(27.3)
Comorbidity-2 0.367
None 52 (43.3) 9(7.5)
Hypertension 14 (11.7) 7 (5.8)
Diabetes Mellitus 9(27.3) 309.01)
Chronic obstructive pulmonary disease 10 (8.3) 1(3)
Coronary artery disease 7(21.2) 3.0
Other 28 (23.3) 10 (30.3)
DEXA 0.460
Normal 43 (35.8) 8(24.2)
Osteopenia 38 (31.7) 13 (39.4)
Osteoporosis 39 (32.5) 12 (36.4)
Primary Diagnosis 0.794
Primary coxarthrosis 28 (23.3) 9(27.3)
Hip dysplasia 27 (22.5) 5(15.2)
Avascular necrosis 24 (20) 24 (20)
Fracture - Trauma 41 (34.2) 11 (33.3)

Values were presented as n (%) or median (min-max). p-value <0.05 was statistically significant.

Table Il. Operative approach and complications of patients.

REVISION (n:120) RE-REVISION (n:33) P

Revision Reason <0.001
Aseptic loosening 13 (10.8) 309.1)
Instability - Dislocation 25 (20.8) 10 (30.3)
Infection 16 (13.3) 15 (45.5)
Fracture 11 (9.2) 309.1)
Implant failure 48 (40) 2 (6.1)
Pain (unknown cause) 7 (5.8) -
Follow-up period from primary to revision (months) 19 (1-240) 24 (1-270) 0.277
Implant Replacement 0.002
No 14 (11.7) 2 (6.1)
Femur 18 (15) 3.1
Acetabulum 33 (27.5) 6 (18.2)
Insert - 4(12.1)
Femur + acetabulum 55 (45.8) 18 (54.5)
Additional Implant 0.010
No 64 (53.3) 9 (27.3)
Plate, Screw, Cable 56 (46.7) 24 (72.7)
Fracture-Dislocation after Revision <0.001
Yes - 8(24.2)
No 120 (100) 25 (75.8)
Fistula after Revision 0.001
Yes 2(1.7) 6 (18.2)
No 118 (98.3) 27 (81.8)
Debridement after Revision <0.001
Yes - 7(21.2)
No 120 (100) 26 (78.8)
Ex 0.007
Yes 34 (28.3) 18 (54.5)
No 86 (71.7) 15 (45.5)

Values were presented as n (%) or median (min-max). p-value<0.05 was statistically significant.
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72.7% of the patients in Group 2 needed additional
implants (p=0.010). The incidence of fracture-di-
slocation, fistula, and debridement after revision
was statistically significantly higher in patients who
underwent revision. Ex rates (independent of ortho-
pedics) were substantially higher in patients who
underwent re-revision during follow-up (p=0.007).
In Table 111, indications for surgery in patients un-
dergoing revision or re-revision are presented.

The mean HHS improved from 38 (range, 14-70
points) preoperatively to 78 (range 34-95 points) at
the latest follow-up. Of the 153 hips, 98 hips (73%)
had a good or excellent result, 40 hips had a fair
result, and 15 hips had a poor result. When the
HHS change rates in revision patients were com-
pared with the HHS change rates in re-revision
patients, the rates of change in re-revision patients
were statistically significantly lower (»p=0.010).

Age, gender, comorbidity, DEXA, and primer
diagnosis variables were compared with the enter
method of Multiple Linear Regression Analysis
to estimate the primary revision day follow-up
period (Table IV). The primary revision day is
the time between primary THA surgery and
revision THA surgery. The model with the best
performance according to the results; protein
arginine methyltransferases (PRGTS) was deter-
mined as 0.330 (age) + 25.972 (gender) + 30.222
(DEXA) (R2: 0.411, p<0.001).

Discussion

Patients with a fracture indication in the primary
hip arthroplasty and patients with an infection

indication in the revision hip arthroplasty are at hi-
gh risk of having a revision. In the revision and re-re-
vision of THA, more femur and acetabular compo-
nents need to be replaced, and the risk of re-revision
increases as the additional implants used increase.
In our study, it was found that the risk of revi-
sion and re-revision was high in patients with a
primary hip arthroplasty fracture indication. In
their study, Clohisy et al’ found that patients un-
der the age of 55 who underwent revision surgery
had a high risk of undergoing revision surgery.
Herman et al'! also found that, of the demographic
variables, only age affects treatment success, and
younger age is risky for failure. In our study,
however, we can attribute the increase in revisions
with increasing age to racial characteristics, diffe-
rent socio-economic conditions, the opportunities
of elderly patients living in our country, personal
problems, or differences in personal opportunities.
While patients with implant failure and insta-
bility as revision indications were more in Group
1, patients with revision indication, infection,
and instability were more in Group 2. In other
words, infection and instability were found to be
the most common causes of revision failure in
our study. Khatod et al'? in their study, found the
reasons for re-revision to be instability, infection,
and aseptic loosening, respectively, while Sprin-
ger et al’ found instability, aseptic loosening, and
infection, respectively. According to Basile et al'?
study, risk factors are associated with the deve-
lopment of PJI. PJIs are the undesired result of the
complex interaction of several factors according
to the type of microorganism involved, the type
of implanted prosthesis, and the characteristics of

Table Ill. Indications for surgery in patients undergoing revision or re-revision.

Revision Indication Re-revision Indication
Aseptic loosening 3 (9.1%) 2 (6.1%)
Instability - Dislocation 10 (30.3%) 12 (36.4%)
Infection 15 (45.5%) 17 (51.5%)
Fracture 3 (9.1%) 2 (6.1%)
Implant failure 2 (6.1%) --
Table IV. Indications for surgery in patients undergoing revision or re-revision.
B OR P
Age (year) 0.330 1.712 0.089
Gender 25972 2.517 0.013
DEXA 30.222 2.386 0.018

B: Standardized regression coefficient. OR: odds ratio. DEXA: dual-energy x-ray absorptiometry. p-values with statistical

significance (p <0.05) are shown in bold.
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the patient undergoing surgery. With these findin-
gs, our study is in line with the literature.

In both Groups 1 and 2, the numbers of patien-
ts who had both femur and acetabulum implants
replaced are high. While the prosthesis system is
being revised, all parts should be carefully eva-
luated, and the necessary ones should be changed.
In fact, the need for the acetabulum and femur
to be replaced together is greater than the need
to replace either one only. Re-revision of failed
revision THA can be a complex and technically
challenging procedure with substantially different
resource requirements, primarily in cases of bone
loss'*"5. Revision surgeries that require additional
implants comprise a higher number of revisions.
In this case, it should be borne in mind that patien-
ts who require additional implants have a higher
risk of sooner follow-up and revision. In addition,
revision surgery constitutes major surgery; all
implants and sizes should be available. A plan B
should also be prepared, considering the situations
that will cause intraoperative plan changes.

Revision surgery carries a high risk of compli-
cations and a high risk of needing re-revision'®.
Viste et al’ found in their study that the rate of
dislocation after revision hip arthroplasty (5-25%)
was higher than primary hip arthroplasty (0.2-
9%). Bonner al” found a complication rate of
35% in their study. Postoperative complications
(infection, debridement, fistula, dislocation) were
higher in the re-revision group as expected.

Among the strengths of the present study is
the fact that we discussed difficult orthopedic
surgeries and complications. Analyses of the re-
vision of total hip arthroplasty are present in the
literature, but there is still not enough data about
revision surgery. Our regression analysis showed
that the risk factors play a role in estimating pri-
mary revision day follow-up. In addition, the fact
that all revisions and re-revisions were made and
followed up in a single center reveals the expe-
rience of our clinic in this regard.

Limitations

Our study has some limitations. First, it was re-
trospective in design. Therefore, the determination
of re-revision risk factors was limited. Second,
sufficiently long follow-up periods had not yet tran-
spired for these patients. Third, most patients with
hip arthroplasty had their first surgery at a different
center. Our most important limitation is that we did
not perform the first arthroplasty surgeries of all
patients in the study group. This situation may also
have affected the results of our regression.

Conclusions

The need for reoperation in patients who have
undergone revision THA surgery is due to the fact
that the patient’s age is advanced and the indication
for surgery is fracture. While the rates of fistula,
fracture, dislocation, and debridement increase after
re-revision surgeries, the HHS values that indicate
clinical success also decrease. We believe that stu-
dies with larger sample sizes and longer follow-up
periods are needed to explain this issue better.
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