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Abstract
Background: Conversion	from	failed	bipolar	hemiarthroplasty	(HA)	to	 total	hip	arthroplasty	(THA)	
presents	a	great	challenge	to	orthopedic	surgeons	for	bipolar	head	removal	and	cup	placement	with	or	
without	change	of	 femoral	stem.	Conversion	THA	after	 failed	bipolar	arthroplasty	 is	known	to	offer	
both	symptomatic	and	functional	improvement.	This	study	evaluates	the	midterm	functional	outcome	
and	 complications,	 especially	 dislocation	 associated	 with	 femoral	 head	 diameter,	 after	 conversion	
THA.	Materials and Methods: Forty	 eight	 hips	 with	 the	 conversion	 of	 bipolar	 HA	 to	 THA	were	
followed	 up	 for	 an	 average	 6.2	 years	 (range	 2.0–11.5	 years).	 Twenty	 one	 hips	 had	 conversion	
surgery	 to	 THA	 using	 metal-on-metal	 articulation	 (28	 or	 32	 mm	 head).	 Nine	 hips	 used	 ceramic-
on-ceramic	 (28–40	 mm)	 and	 eighteen	 hips	 used	 large	 head	 metal-on-metal	 bearing	 (>40	 mm).	
Outcome	was	evaluated	using	Harris	Hip	Score	 (HHS)	and	Western	Ontario	McMaster	Universities	
Osteoarthritis	 Index	 (WOMAC)	 score.	 The	 radiographs	 were	 analyzed	 for	 evidence	 of	 osteolysis	
and/or	 loosening.	 The	 complications	 were	 evaluated,	 especially	 dislocation	 with	 different	
femoral	 head	 diameter.	 Results:	 Average	 HHS	 significantly	 improved	 from	 42	 preoperatively	
to	 86	 postoperatively	 and	 the	 average	WOMAC	 score	 also	 significantly	 improved	 from	 47	 to	 22	
postoperatively.	 Radiological	 evaluation	 showed	 all	 the	 femoral	 components	 were	 stable.	 There	
was	one	acetabular	component	 loosening,	which	 required	 revision	9	years	after	conversion	 to	THA.	
One	 dislocation	 and	 one	 recurrent	 dislocation	 were	 recorded	 in	 isolated	 acetabular	 revision	 hip;	
whereas	 one	 dislocation,	 one	 recurrent	 dislocation,	 and	 one	 trochanteric	 nonunion	 occurred	 in	 the	
hips	 with	 revision	 of	 both	 components.	All	 dislocations	 occurred	 in	 hips	 with	 a	 femoral	 head	 size	
of	 28	 mm	 (P	 =	 0.052).	 The	 cup	 and	 femoral	 head	 interval	 length	 was	 the	 most	 significant	 factor	
contributing	to	dislocation	(P	=	0.013).	Conclusions: Conversion	THA	after	failed	bipolar	HA	offers	
a	 reliable	pain	 relief	 and	 functional	 improvement.	To	prevent	dislocation,	 it	 is	highly	 recommended	
to	use	a	larger	diameter	femoral	head,	especially	where	the	cup	size	is	big.
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Introduction
Conversion	 from	 failed	 bipolar	
hemiarthroplasty	(HA)	to	total	hip	arthroplasty	
(THA)	is	not	uncommon	and	presents	a	great	
challenge	 to	 orthopedic	 surgeons	 for	 bipolar	
head	 removal	 and	 cup	 placement	 with	 or	
without	change	of	femoral	stem.

Midterm	 to	 long	 term	 outcome	 study	 of	
subsequent	 THA	 after	 failed	 HA	 has	 been	
debatable	 and	 unclear.1,2	 Many	 reports	
have	 described	 the	 variable	 outcome	 and	
complications	 of	 conversion	 to	 THA	 for	
failed	HA.3-6	 However,	 none	 of	 the	 authors	
have	 specifically	 reported	 the	 results	 of	
conversion	 of	 bipolar	 arthroplasty	 to	
THA	 in	 various	 femoral	 head	 sizes	 with	
ceramic-on-ceramic	 or	 metal-on-metal	
articulations.	This	study	aims	to	evaluate	the	

midterm	 functional	 outcome	 with	 average	
followup	of	6.2	years	and	the	complications	
associated	with	 these	 prostheses,	 especially	
the	dislocation	rate	associated	with	different	
femoral	head	diameter.

Materials and Methods
Forty	 eight	 patients	 (48	 hips)	 underwent	
conversion	 of	 bipolar	HA	 to	THA	 between	
June	 1998	 and	 June	 2013.	 They	 were	
followed	 up	 for	 more	 than	 2	 years.	 After	
obtaining	 Ethical	 Committee	 approval,	
patient’s	 charts	 were	 analyzed	 for	 details	
of	 index	 operation,	 symptoms	 before	
conversion	 to	 THA,	 date	 of	 conversion	 to	
THA,	 and	 intraoperative	 and	 postoperative	
complications	 for	 each	 of	 the	 surgical	
procedures.	 Bipolar	 HA	 was	 performed	
for	 femoral	 neck	 fracture	 in	 32	 patients,	
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osteonecrosis	of	 femoral	head	 in	15	patients	and	septic	hip	
sequelae	in	one	patient.

The	 average	 duration	 of	 followup	 was	 6.2	 years	 (range	
2.0–11.5	 years).	 There	 were	 22	 men	 and	 26	 women	
between	 the	 ages	 of	 28–80	 years	 (average,	 68.9	 years)	
at	 the	 time	 of	 conversion	 surgery.	 Twenty	 one	 hips	 had	
conversion	 surgery	 to	 THA	 using	 Fitmore®	 acetabular	
cup	(Zimmer,	Winterthur,	Switzerland)	with	metal-on-metal	
articulation	 (28	mm	or	32	mm	head).	Six	hips	had	surgery	
using	Secur	Fit	 cup	 (Stryker	Osteonics,	New	Jersey,	USA)	
and	 three	 hips,	 using	 Delta	 PF®	 (Lima-Lto,	 Udine,	 Italy)	
with	 ceramic-on-ceramic	 articulation	 (28–40	 mm	 head).	
Eighteen	hips	had	surgery	using	 large	head	metal-on-metal	
bearing	 MMC	 (Zimmer,	 Warsaw,	 IN,	 USA)	 (seven	 hips),	
ACCIS	 (Implant	 Cast,	 Buxtehude,	 Germany)	 (six	 hips),	
and	 M2a-Magnum™	 (Biomet,	 Warsaw,	 IN,	 USA)	 (five	
hips)	(40–50	mm	head)	[Table	1	and	Figure	1].

Conversion	 THA	 was	 performed	 for	 acetabular	 erosion	
without	 femoral	 stem	 loosening	 in	 19	 hips,	 acetabular	
cartilage	 erosion	 with	 femoral	 stem	 loosening	 in	 13	 hips,	
periprosthetic	 fracture	 with	 acetabular	 erosion	 in	 12	 hips,	
and	 recurrent	 dislocation	 in	 four	 hips.	 For	 the	 femoral	
stem	 revision,	 Wagner	 long	 stem	 (Zimmer,	 Warsaw,	 IN,	
USA)	were	 used	 in	 17	 hips	 and	 cone	 prosthesis	 (Zimmer,	
Warsaw,	 IN,	USA)	was	 used	 in	 eight	 hips.	All	 procedures	
were	 performed	 by	 two	 hip	 surgeons	 using	 conventional	
posterolateral	approach.

Clinical	 results	 were	 evaluated	 using	 Harris	 Hip	
Score	 (HHS)7	 and	Western	Ontario	McMaster	Universities	
Osteoarthritis	 Index	 (WOMAC)	 score.8	 The	 preoperative	
HHS	 and	 WOMAC	 score	 were	 obtained	 from	 hospital	

records.	Postoperative	scores	were	obtained	at	each	followup	
visit.	The	 radiological	 evaluation	was	 performed	 using	 the	
following	criteria	by	single-blinded	observer:	(i)	Inclination	
and	 anteversion	 were	 calculated	 using	 Widmer’s	 method9	
to	 determine	 acetabular	 cup	 alignment,	 (ii)	 cup	 positional	
changes	were	monitored	 at	 each	 followup,	 (iii)	 to	 evaluate	
acetabular	 osteolysis,	 DeLee	 and	 Charnley10	 classification	
and	Gruen11	 classification	 for	 femoral	 stem	osteolysis	were	
used	 respectively,	 and	 (iv)	 heterotopic	 ossification	 was	
evaluated	according	 to	 the	classification	of	Brooker	et	al.12	
The	 complications	 were	 evaluated,	 especially	 dislocations.	
In	addition,	for	the	evaluation	of	risk	factor	for	dislocation,	
a	 new	measurement	method	which	 is	 the	 cup	 and	 femoral	
head	 interval	 length	 was	 calculated	 using	 the	 following	
formula,	 i.e.	 “cup	 and	 femoral	 head	 interval	 length	=	 (cup	
size-head	size)/2”	[Figure	2].	Furthermore,	deviation	of	cup	
angles	 from	 Lewinnek	 et al.	 safe	 zone13	 (inclination	 40°	
and	ante	version	20°)	was	calculated.

Data	 were	 analyzed	 for	 statistical	 significance	 using	 the	
Chi-square	 test	 for	 categorical	 variables	 and	 the	 Student’s	
t-test	 for	 continuous	 variables.	 For	 the	 evaluation	 of	
relating	 risk	 factor	 for	 dislocation,	 Fisher	 exact	 test	 and	
the	 Mann–Whitney	 U-test	 were	 used. P ≤ 0.05	 was	
considered	 statistically	 significant.	 Statistical	 analyses	
were	performed	using	 the	SPSS	 statistical	 software	 system	
version	20.0	(SPSS,	Chicago,	IL,	USA).

Results
The	time	interval	between	HA	and	conversion	to	THA	was	
6.7	 years	 on	 average	 (range	 5–12	 years)	 and	mean	 age	 of	
HA	 performed	 was	 62.2	 years	 old	 (range	 24–75	 years).	
Pain	was	 the	 leading	 symptom	 in	 all	 the	 patients.	Average	
HHS	 improved	 from	 42	 preoperatively	 (range	 34–67)	 to	
86	(range	65–97)	postoperatively	(P	=	0.001).	The	average	
total	WOMAC	 score	 improved	 from	 47	 (range	 32–67)	 to	
22	(range	9–44)	postoperatively	(P	=	0.001).	All	the	patients	
operated	for	groin	pain	reported	significant	improvement	in	

Table 1: Demographical data with implant details
Parameters Data of 48 hips 

(48 patients)
Age,	years	(range) 68.9	(28-80)
Sex	(male/female) 22/26
Follow-up	duration,	years	(range) 6.2	(2.0-11.5)
Aetiology	(cases)
Acetabular	erosion	only 19
Acetabular	erosion	+	femoral	stem	loosening 13
Periprosthetic	fracture	+	acetabular	erosion 12
Recurrent	dislocation 4

Acetabular	components,	cases
Fitmore	(Zimmer,	Winterthur,	Switzerland) 21
Securfit	(Stryker	Osteonics,	New	jersey,	USA) 6
Delta	PF®	(Lima-Lto,	Udine,	Italy) 3
MMC	(Zimmer,	Warsaw,	USA) 7
ACCIS	(Implantcast,	Buxtehude,	Germany) 6
M2a-magnum™	(Biomet,	Warsaw,	USA) 5

Bearing	surface,	cases
Metal-on-metal	(28,	32	mm) 21
Ceramic-on-ceramic	(28,	32,	36,	40	mm) 9
Large	head	metal-on-metal	(40-50	mm) 18 Figure 1: A bar diagram showing distribution of femoral head size and 

bearing couplings
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their	symptoms.	Radiological	evaluation	showed	good	bony	
in	 growth	 and	 all	 the	 femoral	 components	 were	 stable.	
The	 average	 inclination	 angle	 of	 acetabular	 components	
was	 37.4°	 (range	 33.5°–48.°),	 and	 average	 acetabular	
anteversion	was	 22.3°	 (range	 15.6°–32.8°).	There	was	 one	
acetabular	 component	 loosening	 and	 it	 required	 revision	
9	 years	 after	 conversion	 to	 THA.	 There	 were	 no	 cases	
with	 acetabular	 component	 osteolysis	 accompanied	 by	
radiolucency,	location	change	or	a	significant	change	in	cup	
angle	with	the	exception	of	one	case.

Complications	 occurred	 in	 five	 hips.	 One	 dislocation	
and	 one	 recurrent	 dislocation	 were	 recorded	 in	 isolated	
acetabular	 revision	 hips,	 whereas	 one	 dislocation,	 one	
recurrent	 dislocation,	 and	 one	 trochanteric	 nonunion	
occurred	 in	 the	hips	with	 revision	of	both	components.	All	
dislocations	 occurred	 in	 hips	 with	 a	 femoral	 head	 size	 of	
28	 mm	 (P	 =	 0.052).	 The	 cup	 and	 femoral	 head	 interval	
length	 was	 the	 most	 significant	 contributory	 factor	 for	
dislocation	 (P	 =	 0.013)	 [Table	 2].	There	was	 no	 incidence	
of	infection,	deep	vein	thrombosis,	or	pulmonary	embolism.	
None	of	the	femoral	components	required	revision.

Discussion
HA	is	regarded	as	an	easier	and	simpler	surgery	than	THA.	
However,	 as	 metallic	 head	 of	 prosthesis	 articulates	 with	
articular	 cartilage,	 acetabular	 cartilage	 erosion	 can	 occur,	
with	 reported	 long	 term	 followup	 rates	 of	 5%–24%.5,14,15	
Moreover,	 femoral	 head	 is	 not	 completely	 hemispherical.	
Therefore,	 there	 can	 be	 some	 mismatch	 between	 the	
acetabular	 cartilage	 and	 the	 metallic	 hemispherical	 head.	
On	 the	 other	 hand,	 during	 the	 sizing	 of	 the	 HA	 head,	
error	 scan	 occur.	As	 the	 size	 of	 head	 is	measured	 in	mm,	
the	 mismatch	 of	 <1	 mm	 is	 unavoidable.	Accordingly,	 the	
measurement	of	size	of	femoral	head	with	Vernier	calipers	
by	the	surgeon	may	be	incorrect.	The	difference	of	friction	
coefficiency	of	the	cartilage	and	metal	head	can	also	cause	
acetabular	 cartilage	 erosion.	 As	 a	 result,	 there	 are	 some	
reports	of	better	functional	results	of	THA	than	HA.16,17

The	hip	pain	in	patients	with	HA	may	be	varied.	If	there	is	
acetabular	 erosion,	 groin	 pain	 is	 predominant.4,6	 However,	
stem	 loosening	 or	 polyethylene	 wear	 of	 bipolar	 HA	 can	
cause	 hip	 and	 thigh	 pain.	 Therefore,	 the	 management	 of	
painful	HA	should	be	decided	according	to	 the	exact	cause	
of	 the	 hip	 pain.	 In	 the	 situation	 of	 acetabular	 cartilage	
erosion,	 only	 THA	 conversion	 can	 relieve	 the	 inguinal	
pain.	Our	 result	 showed	 that	 the	 outcome	 after	 conversion	
to	THA	was	good.

Conversion	 to	 THA	 after	 failed	 HA	 carries	 risk	 of	
postoperative	hip	dislocations.	The	incidence	of	dislocation	
is	 0%	 to	 16%.4,18-20	 In	 this	 study,	 despite	 our	 careful	
soft	 tissue	 dissection	 and	 posterior	 capsular	 repair,	 the	
incidence	 of	 dislocation	 (4/48)	 is	 not	 lower	 compared	 to	
other	 studies.	Advanced	 age,	 extensive	 soft	 tissue	 release,	
and	 muscular	 weakness	 are	 likely	 contributing	 factors.	 In	
revision	 of	modular	HA,	 acetabular	 reconstruction	without	
stem	 revision	 can	 be	 done	 with	 less	 morbidity	 compared	
to	 with	 stem	 revision.	 A	 recent	 meta-analysis	 of	 12,203	
THA	procedures	reported	a	dislocation	rate	of	the	posterior	
approach	 as	 3.23%	 as	 compared	 with	 2.18%	 for	 the	
anterolateral,	 1.27%	 for	 the	 transtrochanteric,	 and	 0.55%	
for	 the	direct	 lateral	approaches.	Accordingly,	 the	posterior	
approach	 causes	 maximum	 concern	 when	 evaluating	 the	
risk	 of	 dislocation.4	 In	 conversion	 surgery	 from	 failed	HA	
to	 THA,	 additional	 and	 more	 superior	 anterior	 capsular	
release	is	required	together	with	the	posterolateral	approach	
for	 exposure	 of	 acetabulum	 to	 insert	 the	 hemispherical	
acetabular	 cup.	 The	 additional	 extensive	 capsular	 release	
can	also	increase	the	risk	of	prosthetic	joint	dislocation.

On	 the	 other	 hand,	 Palan	 et	 al.21	 postulated	 that	 head	 size	
is	 related	 to	 dislocation	 rate	 regardless	 of	 approaches	
either	 anterolateral	 or	 posterior.	 In	 our	 study,	 there	 was	
evidence	 of	 prevention	 of	 dislocation	 where	 the	 femoral	
head	size	exceeded	32	mm	although	 it	was	not	statistically	
significant	 (P	 =	 0.052).	 The	 only	 significant	 contributing	
factor	 to	 dislocation	 in	 this	 study	 is	 the	 cup	 and	 femoral	
head	 interval	 length	 (P	 =	 0.013).	 We	 postulate	 that	 the	
bigger	 the	cup	and	 femoral	head	 interval	 length,	 there	will	
be	more	dead	space	around	 the	prosthetic	 joint	articulation	
and	 subsequently	 fibrous	 tissue	 healing	 may	 be	 affected	
and	 inadequate	 to	 provide	 protection	 to	 joint’s	 stability.	

Table 2: The association between risk factors and 
dislocation

Variable P
Sex 0.320
Age 0.395
Cup	size 0.125
Deviation	of	cup	inclination	angle 0.246
Deviation	of	cup	anteversion	angle 0.346
Head	size 0.052
Cup	and	femoral	head	interval	length 0.013
Head	neck	length 0.871

Figure 2: X-ray (L) hip joint anteroposterior view showing cup and femoral 
head interval length indicated with red line
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As	 a	 result,	 the	 prosthetic	 joint	 may	 be	 unstable	 and	
subsequently	dislocates.

The	incidence	of	complications	 in	 this	study	is	comparable	
to	 other	 studies.	 Several	 authors	 reported	 the	 incidence	 of	
complications	 in	 the	 range	 of	 7%	 to	 64%	 of	 cases	 after	
conversion	of	HA	to	THA.	In	our	study,	with	the	exception	
of	one	cup	 loosening,	 there	was	no	case	of	osteolysis.	 It	 is	
postulated	 that	 hard-on-hard	 bearing	 can	 prevent	wear	 and	
osteolysis	even	in	conversion	THA	from	HA.

In	 addition,	 intraoperative	 femoral	 or	 acetabular	 fractures	
could	 be	 prevented.	 In	 cases	 of	 acetabular	 protrusion	
of	 HA,	 it	 is	 difficult	 to	 dislocate	 the	 hip	 during	 revision	
surgery.	Attempts	of	forceful	dislocation	may	cause	femoral	
periprosthetic	 fracture	or	acetabular	posterior	wall	 fracture.	
In	 such	 cases,	 trunnion	 of	 the	 stem	 was	 disengaged	 from	
the	 head	 of	 HA	 before	 dislocation,	 followed	 by	 superior	
and	anterior	capsular	 release,	before	exposure	of	 the	entire	
acetabulum.	After	 this	 procedure,	 the	 removal	 of	 the	 head	
of	HA	could	be	easily	done.

Concerns	 about	 the	 large	 diameter	 metal-on-metal	 THAs	
include	pseudotumor	and	hypersensitivity	reactions.	However,	
in	 cases	 studied,	 even	 though	pseudotumor	was	not	 checked	
using	magnetic	 resonance	 imaging	 or	 ultrasonography,	 there	
were	 no	 cases	 with	 inguinal	 pain	 or	 rapid	 progression	 of	
osteolysis.	 It	 is	 likely	 that	 the	 reason	 for	 the	 low	 incidence	
of	inguinal	area	pain	is	that	ASR	device	(Depuy,	Warsaw,	IN,	
USA)	was	not	used.	The	large	diameter	head	of	THA	may	be	
beneficial	 in	 preventing	 hip	 dislocations,	 and	 it	 is	 necessary,	
especially	 for	 patients	 at	 high	 risk	 of	 dislocation,	 such	 as	
conversion	of	failed	bipolar	HA	to	THA.

The	 limitations	 of	 this	 study	 are	 that	 there	was	 no	 control	
group	 and	 the	 degree	 of	 femoral	 stem	 anteversion	 was	
not	 checked.	 The	 combined	 anteversion	 deviation	 could	
be	 a	 related	 risk	 factor	 for	 dislocation.	 Furthermore,	 the	
dislocation	 rate	 in	 this	 study	 was	 not	 sufficiently	 high	
as	 to	 show	 the	 significance	 of	 head	 size	 for	 dislocation.	
Nevertheless,	 this	 study	 showed	 that	 the	 cup	 and	 head	
interval	 length	 is	 more	 important	 than	 head	 size	 itself	 for	
dislocation	after	conversion	to	THA	from	bipolar	HA.

Conclusions
Conversion	 THA	 after	 symptomatic	 bipolar	 arthroplasty	
can	offer	a	reliable	pain	relief	and	functional	improvement.	
The	 perioperative	 complications	 approximate	 to	 those	
of	 a	 revision	 THA	 in	 this	 study.	 For	 the	 prevention	 of	
dislocation,	 it	 is	 better	 to	 use	 a	 larger	 diameter	 femoral	
head,	especially	if	the	cup	size	is	big.	Proportional	increase	
of	head	size	to	cup	size	is	necessary.
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