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Background: Revision total hip arthroplasty (rTHA) rate has increased until 12-20% in the past few decades, 
despite the 95% success rate of THA approach in 10 years and 80% in 20 years. The most common causes 
of rTHA are dislocation, periprosthetic fracture, aseptic loosening, and periprosthetic joint infection. This 
study is aimed to describe the outcome of rTHA in Indonesia where there are limited types of revision 
implant and funding.

Material and Methods: An analytic cross-sectional study was conducted on 31 rTHA in the Indonesian 
national referral hospital from January 2014 to December 2019. Data on the causes of rTHA was extracted. All 
subjects met the criteria underwent examination for functional outcome (Harris hip score) and radiological 
RXWFRPH��+DUULV�RU�(QJK�FULWHULD���$OO�FRPSOLFDWLRQV�DQG�RXWFRPHV�DIWHU�U7+$�ZHUH�LGHQWL΋HG�

Results: Sixteen subjects met the criteria with the mean age of 48.13 (18.74). The most common causes 
RI�U7+$�ZHUH�GLVORFDWLRQ��DVHSWLF�ORRVHQLQJ��DQG�SHULURVWKHWLF�MRLQW�LQIHFWLRQ��΋YH�FDVHV�HDFK�����������7KH�
Harris hip score after complete rTHA was 79.42 (SD 6.14, range 70.50 – 91) with the mean follow up of 
������ �6'�������� UDQJH���ȁ����PRQWKV���2QO\�RQH�SRVVLEOH� ORRVHQLQJ�ZDV� LGHQWL΋HG� LQ�K\EULG�SURVWKHVLV�
(femoral component) from radiological exam. Three complications were observed, i.e. drop foot, recurrent 
dislocation, and extension knee contracture.

Conclusion: Revision THA produces fair to good results in terms of functional outcome and no loosening in 
radiological exam. Revision THA is still a reliable technique to manage complications of THA.
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Introduction

Over the last few decades, primary total 
hip arthroplasty (THA) has been proven to be 
a surgical procedure that has a high success 
rate for reducing pain and improving hip 
joint function in patients with symptomatic 
osteoarthritis. Thousands of THA procedures 
have been performed annually in America 
due to its high reliability and reproducibility, 
while on the European continent as many as 
3.2 million primary THA have been performed 
per year.1,2  While the clinical success rate of 
primary THA is close to 95% within the 10-
year clinical evaluation and 80% in the 20-year 
clinical evaluation, there were a small number 
of patients who continued to experience 
pain and impaired function after the THA 
procedure that subsequently required revision 
THA (rTHA). The need for rTHA has increased 
by more than 20% over the last 15 years and is 
expected to double in the next 10 years. Along 
with the increase in human life expectancy in 
general, there is an increase in the rTHA rate 
to 12%.3 

The rTHA has the same goal as the 
primary THA, which is to improve hip function 
and biomechanics and relieve complaints in 
the hip region. Hip instability, periprosthetic  
fracture, aseptic loosening, implant failure, 
and periprosthetic joint infection are some 
complications which underlie the needs for 
revision surgery.4.5 The rTHA is a relatively 
GL΍FXOW�SURFHGXUH�ZLWK�D�PXFK�KLJKHU�ULVN�DQG�
burden, and requires more costs compared to 
primary THA.5 Complications such as death, 
infection, hospitalization, nerve injury, femoral 
fracture, and postoperative dislocation also 
increase in rTHA.4 Therefore, to achieve the goal 
RI�U7+$�LQ�WKH�FRQGLWLRQ�RI�GH΋FLHQW�ERQH�VWRFN�
and soft tissue disruption with possibilities of 
infection, proper planning and selection of 
appropriate surgical techniques are needed.6,7 
Adequate evaluation of clinical symptoms, 
radiological and laboratory examinations 
are necessary to sharpen the indications for 
rTHA.8,9 

 A meta-analysis study by Saleh showed 
the longevity of rTHA is almost the same as 
primary THA, while the functional outcome

(Harris and global hip score) of rTHA does 
not show as good results as primary THA 
and results in higher morbidity and mortality 
rates.10 However, other studies have shown a 
JRRG�ORQJ�WHUP�RXWFRPH�RI�U7+$�E\�WDNLQJ�LQWR�
account the surgical approach, bone defects, 
varus remodeling, and the correct type of 
΋[DWLRQ�11,12 The need for rTHA in Indonesia 
has also increased, but the limited revision 
implants and the relatively high cost of rTHA 
further emphasize the importance of optimal 
rTHA. Therefore, this study aims to evaluate 
the outcomes of rTHA and the number of 
complications occur after rTHA in Indonesia. 
,W� LV�H[SHFWHG�WKDW�WKH�΋QGLQJV�RI�WKH�FXUUHQW�
study could serve as a basis for preoperative 
planning of rTHA in Indonesia. 

This analytic cross-sectional study was 
FRQGXFWHG� DW� &LSWR�0DQJXQNXVXPR�1DWLRQDO�
*HQHUDO� +RVSLWDO� �56&0�� -DNDUWD�� 7KHUH� ZHUH�
31 rTHA performed between January 2014 
and December 2019 in our institution based 
on the data from our institutional arthroplasty 
registry. All patients who had completed rTHA 
for a minimum of 6 months prior to the study 
and came to our clinic were included. The 
exclusion criteria were patients with lost to 
follow up, lower limb congenital deformity, 
and refusal to participate or could not be 
contacted. The study was approved by the 
Ethics Committee of the Faculty of Medicine, 
8QLYHUVLW\�RI�,QGRQHVLD�ȁ�&LSWR�0DQJXQNXVXPR�
Hospital and the patients provided their 
consent prior to the examination.
� (DFK� SDWLHQW� ZKR� IXO΋OOHG� WKH� FULWHULD�
was consecutively included into the study.  
The secondary data was obtained from 
medical records which included age, gender, 
preoperative diagnosis, type of prostheses, 
and management of rTHA complications. 
Whereas the primary data of functional and 
radiological outcomes were obtained when the 
patients came to the clinic after the surgery. 
The functional outcome was examined using 
Harris Hip Score (HHS), while the radiological 
outcome was measured using Harris criteria 
for cemented stem or Engh Criteria for 
noncemented stem.

Material and Methods
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Data was analysed using SPSS version 
21 and  evaluated for its frequencies, mean 
values, and standard deviation, when the 
data distribution was normal according to 
the Kolmogorov-Smirnov normality test, with 
p>0.05. If the distribution was not normal, 
median and minimum to maximum data was 
displayed.  

Results

A total of 16 patients, consisted of 5 
male (31.25%) and 11 female (68.75%) who 
met the study criteria, were included in this 
study (Table 1). The mean age of patients at 
the time of rTHA was 48 years (SD 18.74, range 
19 – 75 years). Whereas the mean of follow up 
time was 29.5 months (SD 16.88, range 7 – 70 
months). 

Preoperative indications for rTHA in 
this study were aseptic loosening of either 
acetabular and femoral components (5 
patients), periprosthetic joint infection (5 
patients), hip dislocation (5 patients) and 
periprosthetic fracture (1 patient). The type 
of  prostheses used in this study were 7 
noncemented prosthesis (44 %), 6 cemented 
prostheses (38%), and 3 (18%) hybrid 
prostheses (using noncemented prostheses 
of acetabular component and cemented 
prostheses of femoral component). 

The data of HHS was normally 
distributed based on the Kolmogorov-Smirnov 
test. The mean value of HHS in this study was 
79.42 (SD 6.14, range 70.50 – 91) which was 
categorized as fair (Figure 1). Only one patient 
had an excellent score, while 7 patients were 
included in good category, and the rest (8 
patients) were categorized as fair.

Figure 1. Harris Hip Score box plot

A patient with HHS of 83.8 showed an excellent 
VTXDWWLQJ�SRVLWLRQ�DQG�KH�FRXOG�ZDON�ZLWKRXW�
limping 24 months after rTHA (Figure 2).  

(A)

(B)

Figure 2. Clinical outcomes of 24 
months post rTHA: (A) squatting 

SRVLWLRQ�DQG��%��ZDONLQJ
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7KHUH�ZHUH���FRPSOLFDWLRQV�LGHQWL΋HG�LQ�
this study: one nerve injury causing foot drop, 
RQH� KLS� GLVORFDWLRQ�� DQG� RQH� H[WHQVLRQ� NQHH�
contracture.

7KH�΋UVW�SDWLHQW�ZDV����\HDU�ROG�IHPDOH�
who had ischiadic nerve injury post operatively 
with pre-existing systemic lupus erythematous 
(SLE) treated with oral steroid for 7 years. The 
indications for revision were aseptic loosening 
and acetabulum dissociation. The revision 
included cage reconstruction application, 
ischiadic nerve exploration, neurolysis, and 
nerve stimuli to treat the complication. She 
ZDV�DOVR�XVLQJ�DQNOH�IRRW�RUWKRVLV��$)2���

There was partial improvement of 
PRWRULF�SRZHU��JUDGH���DQNOH�GRUVL�ΌH[RU�DQG�
JUDGH���DQNOH�SODQWDU�ΌH[RU�DW�WKH�΋QDO�IROORZ�
XS��ZLWK� ΋QDO�++6� HYDOXDWLRQ� ����PRQWKV�� RI�
72.8.

The second patient was 19-year-
old female who experienced recurrent hip 
GLVORFDWLRQ� DW� WKH� ΋UVW� ZHHN� DQG� �� PRQWK�
following her revision surgery. The hip was 
ZHOO� UHGXFHG� DIWHU� FORVHG� UHGXFWLRQ� DQG� VNLQ�
WUDFWLRQ� DW� WKH� ΋UVW� GLVORFDWLRQ�� 7KH� SDWLHQW�
underwent repeated revision surgery of 
femoral head and stem with soft tissue 
reconstruction after recurrent hip dislocation. 
The management of hip instability gave a 
successful result at 12 months follow up after 
WKH�΋QDO�UHYLVLRQ�VXUJHU\��7KH�SDWLHQW�VKRZHG�
good HHS (83.9) although there is still minimal 
pain at certain activities.

([WHQVLRQ� FRQWUDFWXUH� RI� NQHH� ZDV�
experienced by the third patient, a 34-year-
old male patient. The indication of revision 
surgery was neglected dislocation after 
Austin Moore Prostheses hemiarthroplasty.

Two-stage revision surgery was done 
because the patient had 12 cm leg length 
GLVFUHSDQF\�� *UDGXDO� VNHOHWDO� WUDF�WLRQ� XQWLO�
��� NLORJUDPV� ORDG� IRU� �� ZHHNV� KDG� EHHQ�
applied initially to accommodate leg length 
GLVFUHSDQF\��3DWLHQW�FDQ�VWLOO�EHQG�KLV�NQHH�XQWLO�
���GHJUHH�GXULQJ� WKH� WUDFWLRQ��7KH�΋UVW�VWDJH�
revision surgery was acetabular component 
SODFHPHQW��:KLOH�LQ�WKH�VHFRQG�VWDJH����ZHHNV�
afterwards, femoral stem placement was done 
while the traction still continued. There was 
VWLOO���FP�OHJ�OHQJWK�GLVFUHSDQF\�DIWHU�WKH�΋QDO�
UHYLVLRQ� VXUJHU\�� +LV� ++6� ZDV� ����� DW� ΋QDO�
follow up (70 months).

Leg length discrepancy was found in 5 
patients with the maximum of 4 cm discrepancy 
due to any indications. The patients with 0.5 
and 1 cm leg length discrepancy had HHS of 
91 and 81.8 respectively. Meanwhile fair HHS 
(70-79) was found in patients with 1 to 2 cm leg 
length discrepancy.

Radiological outcomes 

There were only 12 patients’ 
radiographs obtained in this study which met 
the criteria for a minimum of 6 months post 
U7+$� DW� WKH� ΋QDO� HYDOXDWLRQ�� )LQDO� HYDOXDWLRQ�
of x-ray radiographs in the noncemented and 
cemented groups showed excellent results, 
as indicated by good position/alignment of 
acetabular component, inclination within 
normal limits, and  no loosening between 
acetabular component and bone. The 
radiographs of femoral stem also showed no 
radiolucent line (loosening) between the stem 
and bone, and no subsidence of the femoral 
stem (Figure 3). The radiographs of the patient 
LQ�΋JXUH���DUH�VKRZQ�LQ�΋JXUH����&�DQG�'�

(A) (B) (C) (D)

Figure 3. Radiographs of 33 months after rTHA pelvic x-ray (A) and AP and 
axial hip x-ray (B). Radiographs of 24 months after rTHA from AP (C) and 
axial hip (D).
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In the hybrid group (Figure 4), there 
was one patient who had radiolucent lines 
on almost all surfaces of the femur and 
bone cement on the radiograph, which was 
categorized as possible loosening. On the 
contrary, there was no migration or subsidence 

of the femoral stem that was found. Other 
patients in the cemented group showed 
no signs of malalignment of the acetabular 
component and femoral stem, no radiolucent 
line and subsidence of the femoral stem, and 
also no loosening of the acetabular component.

(A)

(B) (D)

(C)

Figure 4. Radiographs of 13 months after revision Total Hip Arthroplasty pelvic (A) and 
AP (B), axial (C), and lateral (D) hip x-rays
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Discussion

The participants in this study had a 
mean age of 48.13 years with predominantly 
female patients undergoing rTHA (68.75%). 
7KH�PHDQ�DJH�RI�U7+$�LQ�WKLV�VWXG\�LV�GLΊHUHQW�
from other studies with the mean age of 59.35 
years and 68.6 years.26,46,13,14�7KLV�GLΊHUHQFH�LV�
due to the younger age of patients underwent 
SULPDU\�7+$�LQ�&LSWR�0DQJXQNXVXPR�+RVSLWDO�
(RSCM) with indications for primary THA such 
as secondary osteoarthritis caused by long-
term steroid consumption, hip joint infection 
�WXEHUFXORVLV��� DQG� QHJOHFWHG� IHPRUDO� QHFN�
fracture. Other studies also demonstrated that 
more female underwent rTHA with although 
the frequency varies in each study.15,16

The most common preoperative 
diagnosis of rTHA in this study are aseptic 
loosening, periprosthetic joint infection, and 
hip dislocation (each diagnosis occurred in 5 
cases, 31.25%), while periprosthetic fractures 
only occurred in one case (6.25%). Similar 
preoperative indications of rTHA such as 
mechanical failure due to aseptic loosening 
or a fractured or worn-out polyethylene liner 
(36.5%), metallosis (21.4%), dislocation or 
instability (14.6%), periprosthetic fracture 
(10.4%), and infection (9.9%) are shown by 
Kelmer.15 A study performed within 2 years 
after primary THA indicates mechanical 
failure (25.7%), infection (19.1%), dislocation 
(18.4%), and periprosthetic fracture (16.9%) as 
preoperative diagnosis for rTHA.15

Functional outcomes of rTHA 

 The functional outcomes in this study 
were measured using the Harris Hip Score 
(HHS). The mean value of HHS is 79.42, 
categorized as fair, with an evaluation period 
of 29.50 months in average. Previous studies 
on functional outcomes after rTHA found good 
clinical outcomes.13,16,17,18 The meta-analysis 
study conducted by Saleh et al conclude that 
rTHA still produces slightly lower functional 
outcomes (based on global hip scores method) 
when compared to those of primary THA 
RXWFRPHV��DOWKRXJK�U7+$�LV�D�VDIH�DQG�HΊHFWLYH�
procedure for hip joint replacement failure.10

However, Rahman et al’s study which 
included similar number of patients as in the

FXUUHQW�VWXG\��VKRZV�D�VLJQL΋FDQWO\� LPSURYHG�
postoperative HHS compared to that of the 
preoperative.13

A meta-analysis by Saleh et al found 
a mean value of postoperative HHS ranging 
from 72.1 to 90 with the evaluation period of 
22 to132 months. Good or excellent functional 
outcomes increase during 6 to 7 years follow 
XS��DIWHU�ZKLFK� WKH� LQFUHDVH� LV�QRW�VLJQL΋FDQW�
anymore. 10 The long-term study by Engelbrecht 
et al shows good functional outcomes despite 
poor radiological outcomes.18 The mean HHS 
in this study was measured after a short follow 
up period (29.50 months). Even though the 
mean HHS in this study was within the upper 
limit of fair category of functional outcomes, an 
evaluation of the functional outcomes over a 
longer period of time (6-7 years) is required to 
obtain better HHS. Good functional outcomes 
within 4.1 years follow up period and a good 
survival rate are also demonstrated by the 
study of Smith et al.19

The fair category of HHS obtained in this 
VWXG\�SUREDEO\� LV�PRVW� OLNHO\�GXH� WR�SDWLHQWVȆ�
unfavorable preoperative conditions, such as 
comorbidities (SLE) and neglected dislocations 
with large leg length discrepancy (12 cm). SLE 
comorbidities are usually detected at a young 
DJH�DQG�FDQ�UHVXOW�LQ�UHGXFHG�ERQH�VWRFN�GXH�
to long-term steroid therapy. Repeated rTHA 
DUH�PRVW�OLNHO\�QHHGHG�LI�WKH�SULPDU\�7+$�ZDV�
performed at a young age and in patients with 
GHFUHDVHG�ERQH�VWRFN�14 The study from Parvizi 
et al on rTHA in limb length discrepancy cases 
shows good category of functional outcomes 
(HHS of 83.2), however the results were 
obtained from patients with a mean value of 
limb length discrepancy of 4 cm long (ranging 
from 2 to 7 cm).20

 Complications of rTHA found in this 
study are sciatic nerve injury, hip dislocation 
DQG� H[WHQVLRQ� FRQWUDFWXUH� RI� NQHH�� 6LPLODU�
FRPSOLFDWLRQV� DUH� DOVR� LGHQWL΋HG� LQ� 6DOHK�
et al’s meta-analysis study in which the 
highest complication rates are periporsthesis 
fracture, infection, hip dislocation, and 
loosening.10 Engelbrecht et al distinguishes 
the complications into systemic, local and 
late complications. Systemic complications 
occurred in 3.7% of subjects in the form 
of pulmonary embolism with one case of
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perioperative death. Meanwhile, local 
complications were dislocation (2.9%), 
infection (1.6%), and periprosthetic fracture 
(1.4%). Late complications occurred in the form 
of trochanteric nonunion (22.5%) and ectopic 
bone formation (39.85%), but there was no 
relationship between late complications and 
functional outcomes.18 

Patient who had complications of nerve 
LQMXU\� DQG� H[WHQVLRQ� FRQWUDFWXUH� RI� NQHH� LQ�
our study showed fair HHS (72.8 and 72.5), 
while patients with dislocation had good 
HHS (83.9). Rahman et al’s study also shows 
several  complications following rTHA such 
as dislocation, infection, and nerve injury, 
but the HHS in those patients was lower than 
that of our study.13 Complications after rTHA 
VLJQL΋FDQWO\� DΊHFWV� WKH� RXWFRPH� LQ� ZKLFK�
poorer function and more severe pain at 24 
months postoperative are observed. These 
complications may require further surgical 
revision and the number of surgical revisions 
SHUIRUPHG� HYHQWXDOO\� DΊHFWV� WKH� IXQFWLRQDO�
outcomes of rTHA.14

Radiological outcomes  

7KH� FXUUHQW� VWXG\� LGHQWL΋HV� JRRG�
radiological outcomes, especially for the 
noncemented and cemented groups, with no 
vertical subsidence or loosening components, 
according to the Harris and Engh criteria. In 
the hybrid group, there is one patient with 
possible loosening but still has good functional 
outcome (HHS of 83.4). Similar results are also 
demonstrated by Unger et al on rTHA with 
noncemented acetabular components, in 
which seven cases (11.86%) had radiolucency 
on x-ray radiographs but none required 
revision.21 
 Smith et al showed that although seven 
subjects (8.43%) experienced subsidence, 
the rTHA was only carried out in three 
patients, two of them with the indications 
of infection and loosening in one patient. 
Thus, no revisions are made based solely 
on the incidence of subsidence of the THA 
component.19 'LΊHUHQW�UHVXOWV�DUH�IRXQG�LQ�WKH�
VWXG\�E\�(QJHOEUHFKW�HW�DO��LQ�ZKLFK�D�VLJQL΋FDQW

relationship between loosening of the 
femoral component on radiological 
features and the clinical/functional 
outcome of the patient is demonstrated.

7KLV� FRQGLWLRQ� LV� OLNHO\� GXH� WR� URXWLQH�
trochanteric osteotomy and bone cement. 
0HDQZKLOH��WKHUH�LV�QR�VLJQL΋FDQW�UHODWLRQVKLS�
between loosening of the acetabulum 
component and clinical/functional outcomes. 
This study also states that non-cemented 
acetabulum components are found to have 
more loosening on the screw and acetabular 
bone surfaces and in patients with poor bone 
VWRFN�18

This study has succeded in 
demonstrating that rTHA results in fair 
functional outcomes, while radiological 
results do not show loosening events. The 
VWXG\�΋QGLQJV�LQGLFDWH�WKDW�WKHUH�LV�D�QHHG�IRU�
improvements in the management of rTHA with 
comorbidities, prevention and management 
of complications after rTHA, as well as proper 
PDQDJHPHQW�RI�ERQH�VWRFN�LQ�U7+$��5HYLVLRQ�RI�
THA still gives promising results when properly 
conducted by experienced doctors. In addition, 
the advancement of prosthesis technology 
DOVR� DΊHFWV� WKH� GXUDELOLW\� �ORQJHYLW\�� RI� WKH�
prosthesis for primary and rTHA. 

:H� DFNQRZOHGJH� VHYHUDO� OLPLWDWLRQV��
΋UVWO\�� WKHUH� ZDV� QR� SUHRSHUDWLYH� ++6�� WKXV�
we cannot compare objective functional 
outcomes before and after rTHA. Secondly, 
there was a possibility of a recall bias and in 
addition, given that this study was conducted 
in a national referral center, the indications for 
U7+$�LGHQWL΋HG�PD\�QRW�DGHTXDWHO\�UHSUHVHQW�
those of the general population.

We argue that further studies on various 
rTHA surgical techniques, especially in patients 
with comorbidities, are recommended. 
Further exploration on the relationship 
between surgical techniques and functional 
and radiological outcomes is also worthwhile 
to obtain better functional and radiological 
outcomes, thus creating new surgical 
techniques. At last, this will lead to better 
outcomes and increased quality of life of the 
community.
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Conclusions

The current study has assessed the 
functional and radiological outcomes of rTHA. 
The functional outcomes are considered to 
be fair based on the HHS criteria, whereas 
the radiological outcomes assessment shows 
no loosening of either the components of 
the cemented prosthesis using the Harris 
criteria and the noncemented prosthesis 
using the Engh criteria. Multicenter studies, 
with longer and regular follow up,  may be 
EHQH΋FLDO�WR�DVVHVV�WKH�WDUJHWHG�RXWFRPHV�RI�
D� ZLGHU� VRFLHW\�� LQFOXGLQJ� WKRVH� RI� GLΊHUHQW�
ages, ethnicity and daily activities. More 
studies should also include the evaluation of 
preoperative and postoperative functional 
and radiological outcomes and examine the 
LQΌXHQFLQJ�IDFWRUV�RI�WKH�RXWFRPHV��

&RQΌLFW�RI�,QIHUHVW
7KH�DXWKRUV�GHFODUH�QR�FRQΌLFW�RI�LQWHUHVW��
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