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1 Modular head-neck adapter system andceramic heads in revision hip
2 arthroplasty: a registry study on 354 implants
3 Abstract

4 Background

Five to ten-year outcomes of modular head-neck adapter system with ceramic heads in revision hip
arthroplasty on large populations are still lacking. A registry study about modular adapter system
with Delta ceramic head in revisions was designed, aiming to assess: 1) the survival rates of the

device; 2) the reasons for re-revisions of the device; 3) a comparison to factory assembled titanium

© 00 N O O

sleeve and Delta head cohort in revision hips.
10  Methods

11  Using a regional arthroplasty registry, we investigated the modular adapter system with a ceramic
12 head in revision hips. Demographics, implant features, and reasons for revision were recorded. Sur-
13  vival rates and reasons for re-revision were assessed. The modular adapter system with the ceramic
14 ball was compared to a factory-assembled ceramic titanium-sleeved head in revisions, acting as a

15  control group. There were 354 revisions included at a mean follow-up of 5 years (range, 0 to 13).
16  Results

17  The 5 and 7-year survival rates were 87.9% and 86.9%, respectively. Dislocations (2.8%) and cup
18  aseptic loosening (4.2%) were the two most frequent reasons for re-revision. No breakage of the
19  adapter system or the ceramic head occurred. A femoral neck failed (0.3%). No implant features,
20  offset (p=0.088) or skirted (p=0.870) tapers, impacted on failures. No differences between the
21 two cohorts were found regarding survival rates (p=0.696) and reasons for re-revision

22 (dislocations, p=0.983; cup aseptic loosening, p=0.296).
23 Conclusion

24 Modular head neck adapter system with a ceramic head seems to be a valid option in revisions at

25 5 and 7 years, without additional risk of implant breakage in this registry.

26

27  Keywords: Bioball Merete, revision, head-neck modularity, ceramic head titanium adaptor, trunnion
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Introduction

The incidence of revision hip arthroplasties is still increasing: in the United States, the revision rate
is expected to raise to 70% by 2030 [1,2]. To date, revisions achieve a survival rate of 80 to 90% at
5 and 7 years, with infection, instability, and cup loosening accounting for 15, 18, and 29% of

re-revisions, respectively [1,2].

In revision hips, a modular head neck adapter system that mates with the femoral stem is useful to
restore hip biomechanics, implement the soft tissue tension, and avoid the removal of well-
fixed components [3]. An expanded intraoperative flexibility allows fine-tuning of the proximal
femoral biomechanics and to improve implant stability, avoiding the unnecessary removal of well-
integrated components [4-7]. However, adjunctive modularity may come at some costs. Some
well-known drawbacks of modular implants are dissociation, breakage, and mechanically-

assisted crevice corrosion [5,8].

In the series with the longest follow-up, the survival rate of modular head-neck adapter system was
92.8% at mean 52.5 months of follow-up [9]. However, the available case series were
heterogeneous in terms of demographic and implant features, encompassed retrospective small-
sized populations, and reached an overall low level of evidence [7]. Thus, many concerns remain

about the safety profile of this system on large population samples [10,11].

Thus, a registry study was designed aiming to assess the 5 and 7-year outcomes of modular head-
neck adapter system with ceramic heads in revision hips. The aims of this study were: 1) to evaluate
the survival rate; 2) to investigate the reasons for re-revision, with a special focus on breakage, and
to assess the demographic and implant related factors leading to failure, and 3) to compare the
survival rates and the reasons for re-revision of modular head-neck adapter system with ceramic

heads and factory-assembled ceramic sleeved heads in revisions.
Materials and Methods

The institutional review board approval was waived due to the registry nature of the study, collecting

data as a standard practice and concealing the patients’ identity.

The Registry of Prosthetic Orthopedic Implants of Emilia Romagna (RIPO) has been collecting all
prosthetic primary and revision implants in the Emilia Romagna region (68 orthopaedic
facilities) since January 2000. It is a member of the International Society of Arthroplasty
Registries (ISAR) [13-15]. The registry records the demographic features, the surgical procedure,
the type of implants
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(batch and code), and the fixation, according to the standard form, every surgeon had to fill in every
time a primary or revision arthroplasty was performed [16]. Data retrievals and cross-over compari-
sons with multiple databases were adopted to improve the capture rate and check for accuracy. The

RIPO capture rate was 98%, with lack of adherence accounting for the remaining 2% [16].

RIPO was investigated about all Bioball Merete modular adapter systems (Medical GmbH, Berlin,
Germany) with Delta ceramic heads (Biolox Option, Ceramtec, Plochingen, Germany) in revision
hips implanted up to December 31, 2019. The registry was also investigated about assembled taper
sleeves coupled with Delta ceramic heads in revisions implanted up to December 31, 2019, which
acted as a control group. Only Emilia-Romagna residents were included to avoid the selection bias
due to loss at follow-ups: for economic reasons, all the surgical procedures involving residing
patients (even when performed elsewhere outside the region) were billed back to the region itself,
and can be captured by the registry [17]. All the other adapter sleeves, the modular systems not

coupled with a Delta ceramic head, and the primary implants were excluded.

Patient demographics and implant features were recorded and analyzed. Survival rates and reasons
for re-revision were assessed, underlining the possible association with demographics and implant
features. Survival rates and reasons for re-revision were evaluated and compared with all the other

factory assembled adapter sleeves coupled with a Delta ceramic head in revisions.
Bioball Merete and Biolox Option Ceramtec: implants features and differences

Merete brought the above-mentioned modular adapter system on the market at the end of 1990s:
since 2015, the system has had the Food and Drug Administration approval for the use in the United
States [18]. Built in titanium (TiAl6V4), the sleeves adapt to the different Morse tapers (12/14 and
14/16, and 8/10, 10/12, 11/12, 11/13, V40 upon request). The system provides multiple lengths
(-3mm to +21 mm; S to 5XL): from 2 XL, adapters are in skirted configuration (Figure 1). Eccentric
correction of 7.5°, which may be adjusted to achieve the best tridimensional orientation in terms of
offset and version. Moreover, there are modular heads available in different materials (cobalt-

chromium, ce-ramic) and sizes (from 28 to 58 mm) [7,9].

Biolox Option provides titanium sleeves which interlock with the tapers 8/10, 10/12, 12/14. The
available ceramic head sizes range from 28 mm to 48 mm. The maximum length of the system is 7

mm (XL), without skirted configuration. No eccentric correction is provided.

A total of 354 modular head-neck adapter systems coupled with ceramic heads in revision hips was

implanted between January 1, 2007 and December 31, 2019 and was included in the study.
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Demographics of the cohort were described in the table (Table 1). The main reason for revision was
the aseptic loosening of the cup (51.4%) (Table 2). In 270 cases (76.3%) a modular adapter system
was implanted on a 12/14 trunnion, in 77 cases (21.8%) on a 14/16 trunnion, in 6 cases (1.7%) on a
10/12 trunnion, and in 1 case (0.3%) on a 11/12 trunnion. The standard configuration was adopted
in 223 cases (63%) and the offset correction in 131 cases (37%). The adapter length was depicted
in Figure 2. A 28 mm head was implanted in 49 patients (13.9%), a 32 mm in 111 patients (31.4%),
a 36 mm in 145 patients (41.1%), and 40 mm balls in 49 patients (13.8%). Ceramic-on-ceramic
bearings were implanted in 208 hips (59.8%), ceramic-on-polyethylene in 86 implants (24.7%),

ceramic-on-cross-linked polyethylene in 50 cases (14.4%).

The modular adapter system cohort with ceramic head (354 implants), when compared to the
factory assembled titanium sleeve cohort (395 cases) as a control group, was comparable in terms of
mean age at surgery (7-test, p=0.034), sex (Fisher test, p=0.351), Body Mass Index (Chi-
square test, p=0.869), weight (Fisher test, p=0.793), reasons for revision (Fisher test, p=0.942),
head sizes (Chi-square test, p=0.219), and types of revision (Chi-square test, p=0.529). The mean
follow-up was 5 years (range, 0 to 13) for the modular adapter systems and 4 years (range, 0 to 14)

for the titanium sleeves.
Data analysis

Patient demographics, implant features and reasons for revision were analyzed using descriptive sta-
tistics, such as means, ranges, and percentages. Unpaired T-tests were adopted to compare
independ-ent groups. Categorical data were compared using Chi-square or Fisher tests. The survival
analysis was performed using Kaplan-Meier method; 95% confidence intervals were established
for all the required distributions. Implants were followed until the last date of observation (date
of death or December 31, 2019). The proportionality hazards assumption (HR) was tested by
the Schoenfeld residual method; age, sex, implant features and reasons for revision used for
adjustment fulfilled the proportional hazard assumption for the whole period. Log-rank tests were
used to compare the sur-vival curves. Statistical analyses were performed using SPSS 14.0,
version 14.0.1 (SPSS Inc, Chi-cago, Illinois), JMP, version 12.0.1 (SAS Institute Inc, Cary, North
Carolina) and Stata, version 17.0.1 (StataCorp LLC, College Station, Texas). Threshold for
significance: 0.05.

Results
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The modular adapter system achieved a survival rate of 87.9% (95% CI 83.6-91.2) at 5 years,
86.9% (95% CI 82.3-90.4) at 7 years and 85.7% at 10 years (95% CI 80.6-89.7). There were 40 re-

revisions and 60 deaths.

At the last follow-up, the two most frequent reasons for re-revision were cup aseptic loosening (12,
4.2%) and dislocations (10, 2.8 %). No breakage of modular adapter system or ceramic head
occurred. A neck and a cup breakage occurred (0.3%). The neck breakage occurred in a 70-year-old
man (93 kilograms): the first THA with a titanium modular neck implant (long valgus neck) was
revised after two years for heterotopic ossifications. The liner and the head were revised and a
modular adapter system with a 32 mm head with offset correction was implanted with a ceramic
liner. The revision hip failed 10 years after the revision due to neck breakage. Reasons for re-
revision were listed in Table 3 (Table 3). When the modular head-neck adapter systems with
ceramic heads were divided into skirted (2XL length or longer; 148 devices, 41.8%) and non-
skirted devices (length: S, M, L, XL; 205 devices, 58.2%), no differences were observed in terms of
survival rates (Log rank test, p=0.870). The skirted head hazard ratio for failure, adjusted for age
and sex, was 1.12 (CI 95%: 0.60-2.17, p=0.707). When the modular adapter systems were
stratified into offset (131 implants) and standard devices (223 implants), no differences were
observed between the two cohorts (Log rank test, p=0.088). The offset implant hazard ratio for
failure, adjusted for age and sex, was 1.55 (CI 95%: 0.81-2.92, p=0.182). The multivariate
analyses using Cox proportional hazards model showed that age, sex, weight, Body Mass Index,

and implant-related factors did not affect the survival rates.

Both the cohorts achieved similar survival rates (Log-rank test, p=0.696) (Figure 3). The modular
system hazard ratio for failure, adjusted for age and sex, (1.01, CI 95%: 0.65-1.56) confirmed that
the two cohorts achieved similar outcomes (p=0.960). The reasons for re-revision of the two cohorts
were detailed in the table: one head breakage occurred in titanium sleeve cohort, but no cases were
traced among modular adapter systems (Table 3). When the survival rates of the two cohorts were
compared using the two most frequent reasons for re-revisions as end-points (dislocations and
cup aseptic loosening), there were no significant differences (Log rank test, p=0.983 and p=0.296,

respectively).
Discussion

Modular head neck adapter system coupled with the ceramic head used here showed good survival
rates at 5 to 7-year follow-up in revision hips. No mechanical failure of the modular adapter system
and no head fracture occurred, only a neck breakage was described (0.3%). The most frequent
reasons for re-revisions were dislocations and cup aseptic loosening (both accounting for about one
third of all the failures). No demographic- or implant-related features (even offset or skirted

devices) - 5
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impacted the rate of failures. When a control group of revisions with factory assembled sleeved
heads (titanium adapter) was compared, no differences could be observed in terms of survival rates,

even when re-revisions for dislocations and cup aseptic loosening were used as end-points.

This study has some limitations, mostly due to the registry nature: among them, the lack of clinical
and radiographic data, revision system indications, titanium ion levels in the serum, as well as
retrieval and surgical data in re-revisions. Moreover, the follow-up was inferior to 10 years. At
7 years, only 102 modular adapter systems were exposed (28.8%): although the survival curve is
still fully reliable at this time, the number of implants exposed is modest. As registries capture only
re-revisions with at least one component exchange, conservatively treated complications such
as dislocations or infections could not be identified. Furthermore, clinical and radiological
outcomes were not investigated, especially restoration of biomechanical parameters.
Additionally, fretting corrosion could not be evaluated unless it led to re-revision. However, to our
knowledge, this is the largest sample of modular head neck adapter system ever analyzed at 5 to 7-
year follow-up. This also may be the largest study providing a control group of factory-assembled

ceramic sleeved heads.

The indications for modular adapter system in revisions were similar in the present cohort and in the
current literature: revisions for dislocations and cup aseptic loosening [9]. Even the use of adapter
length was roughly comparable to the current literature [19]. The survival rates of the present cohort
of modular adapter system with ceramic head were satisfying at 5 to 7years. These outcomes were
comparable to the largest and longest case series, with Hoberg et al. reporting a slightly better
survival rate at a similar follow-up (over 90%, mixed populations of metal and ceramic heads) [7].
The main reasons for re-revisions were dislocations and cup loosening, accounting for around one
third of all the failures: specifically, dislocations caused re-revision of the implant in 11 hips
(3.1% of cases), similarly to the current literature [9]. However, differently from the other papers
which reported third generation head failures, no ceramic head fractures were observed. This
difference could be easily attributed to the fourth-generation ceramic, with improved
toughness [2]. This report is also reassuring about neck failures: only one event occurred out of
354 devices (0.3%) at a mean follow-up of 5 years, despite the high correction and the long lever
arms provided by the modular adapter system [20]. No re-revisions due to metallosis or corrosion
were reported, probably due to the benefits of titanium adapter. However, registry provides generic

data about adverse reactions to metal debris and no conclusions should be drawn.

Implant and demographic factors did not impact on failures in the present report. Skirted and offset
devices did not influence the failure rate in the md-to-long terms. This is a notable finding: skirted

and offset devices may potentially predispose to instability and neck/stem mechanical failure due to
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the lower head-neck ratio and the increased lever arms [21]. Moreover, no high-risk profile for
failure could be defined, despite the large case series. However, the present case series included a
modest rate of young and heavy men (mean age 70 years, only one fourth of the patients was
over 80 kilograms). Considering that dual-taper modular stems with titanium-on-titanium
modularity were reported to incur more failures in younger and heavier men, the modular adapter
system should be carefully evaluated in these patients and possibly discouraged: however, further

studies are required to draw any definitive conclusion in this subgroup [22].

In the comparison between modular adapter system with ceramic heads and factory-assembled
ceramic sleeved heads (titanium alloy taper sleeve), the two groups showed similar pre-operative
features, allowing a reliable comparison. The control group was chosen as the possible
“gold standard” in ceramic head revisions: last generation head material, compatible titanium
sleeve, and pre-assembled adaptor to reduce manual assembling errors. However, due to the
different features, modularity and cone adapter availability, the two solutions are not
alternatives, but rather complementary. However, the results of the two groups were similar and
should comfort modular adapter system users about the safety and the non-inferiority of the device
at 5 to 7 years. When the two main reasons for re-revisions in modular adapter cohort were used as

end-points, both the cohorts achieved comparable performances.

In conclusion, modular head-neck adapter system with a ceramic head achieved
excellent performances in revision hip arthroplasties and emerged as a dependable, safe device at 5
to 7-year follow-ups. The modular adapter system provided consistent results, not inferior to
more standard taper sleeve solutions, despite the higher taper compatibility, the larger head sizes,
the longer length correction, and the offset configuration (all these features possibly causing
more corrosion, more instability, more mechanical failures). Large, multi-center studies
evaluating the clinical and radiographic outcomes at longer-term and retrieval studies could
provide important data concerning instability, mechanical failures, wear and corrosion, and the

non-suitable candidates for modular adapter systems.



211  References

212 [1]  Schwartz AM, Farley KX, Guild GN, Bradbury TL. Projections and Epidemiology of
213 Revision Hip and Knee Arthroplasty in the United States to 2030. J Arthroplasty
214 2020;35:S79-85. https://doi.org/10.1016/J.ARTH.2020.02.030.

215 [2] Castagnini F, Bordini B, Tassinari E, Stea S, Ancarani C, Traina F. Delta-on-Delta Ceramic
216 Bearing Surfaces in Revision Hip Arthroplasty. J Arthroplasty 2019.
217 https://doi.org/10.1016/j.arth.2019.04.068.

218 [3] Woelfle J V., Fraitzl CR, Reichel H, Wernerus D. Significantly Reduced Leg Length

219 Discrepancy and Increased Femoral Offset by Application of a Head—Neck Adapter in
220 Revision Total Hip Arthroplasty. J Arthroplasty 2014;29:1301-7.
221 https://doi.org/10.1016/j.arth.2013.11.028.

222 [4]  Collier JP, Mayor MB, Williams IR, Surprenant VA, Surprenant HP, Currier BH. The
223 tradeoffs associated with modular hip prostheses. Clin. Orthop. Relat. Res., Springer New
224 York LLC; 1995, p. 91-101.

225 [5] Helm CS, Greenwald AS. The rationale and performance of modularity in total hip
226 arthroplasty. Orthopedics 2005;28:s1113-5.

227 [6] Osman K, Panagiotidou AP, Khan M, Blunn G, Haddad FS. Corrosion at the head-neck
228 interface of current designs of modular femoral components. Bone Joint J 2016;98-B:579—

229 84. https://doi.org/10.1302/0301-620X.98B5.35592.

230 [7] Hoberg M, Konrads C, Huber S, Reppenhagen S, Walcher M, Steinert A, et al. Outcome of a
231 modular head—neck adapter system in revision hip arthroplasty. Arch Orthop Trauma Surg
232 2015;135:1469-74. https://doi.org/10.1007/s00402-015-2281-z.

233 [8] Vaishya R, Sharma M, Chaudhary R. Bioball universal modular neck adapter as a salvage for
234 failed revision total hip arthroplasty. Indian J Orthop 2013;47:519.
235 https://doi.org/10.4103/0019-5413.118211.

236 [9] Novoa CD, Citak M, Zahar A, Lopez RE, Gehrke T, Rodrigo JL. The Merete BioBall system
237 in hip revision surgery: A systematic review. Orthop Traumatol Surg Res 2018;104:1171-8.
238 https://doi.org/10.1016/j.0tsr.2018.06.016.

239 [10] Berstock JR, Whitehouse MR, Duncan CP. Trunnion corrosion. Bone Joint J 2018;100-B:44—



240

241
242
243

244
245

246
247
248
249

250
251
252
253

254
255
256
257

258
259
260

261
262

263
264
265

266
267
268

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

9. https://doi.org/10.1302/0301-620X.100B1.BJJ-2017-0569.R 1.

MacDonald DW, Chen AF, Lee G-C, Klein GR, Mont MA, Kurtz SM, et al. Fretting and
Corrosion Damage in Taper Adapter Sleeves for Ceramic Heads: A Retrieval Study. J

Arthroplasty 2017;32:2887-91. https://doi.org/10.1016/j.arth.2017.04.025.

ISAR. International Society of Arthroplasty Registries (ISAR); 2018. Available from:

http://www.isarhome.org/. n.d.

Comfort T, Baste V, Froufe MA, Namba R, Bordini B, Robertsson O, et al. International
Comparative Evaluation of Fixed-Bearing Non-Posterior-Stabilized and Posterior-Stabilized
Total Knee Replacements. J Bone Jt Surgery-American Vol 2014;96:65-72.
https://doi.org/10.2106/JBJS.N.00462.

Sedrakyan A, Graves S, Bordini B, Pons M, Havelin L, Mehle S, et al. Comparative
effectiveness of ceramic-on-ceramic implants in stemmed hip replacement: a multinational
study of six national and regional registries. J Bone Joint Surg Am 2014;96 Suppl 1:34-41.
https://doi.org/10.2106/JBJS.N.00465.

Wu X-D, Chen 'Y, Wang Z-Y, Li Y-J, Zhu Z-L, Tao Y-Z, et al. Comparison of periprosthetic
bone remodeling after implantation of anatomic and tapered cementless femoral stems in
total hip arthroplasty. Medicine (Baltimore) 2018;97:e12560.
https://doi.org/10.1097/MD.0000000000012560.

Giardina F, Castagnini F, Stea S, Bordini B, Montalti M, Toni A. Short Stems Versus
Conventional Stems in Cementless Total Hip Arthroplasty: A Long-Term Registry Study. J
Arthroplasty 2018;33:1794-9. https://doi.org/10.1016/j.arth.2018.01.005.

Registro dell’Implantologia Protesica Ortopedica (2016). https://ripo.cineca.it/. Accessed 01-
06-2019

What do Germany’s leading orthopedic surgeons say about the BioBall® system?.
https://www.msbio.it/wp-content/uploads/2017/11/merete_and_friends_ausgabe02_en.pdf.
Accessed 11-12-2022

D’Angelo F, Zagra L, Moretti B, Virgilio A, Mazzacane M, Solarino G. Retrospective multi-
centre study on head adapters in partial revision hip arthroplasty. HIP Int 2020;30:72—6.
https://doi.org/10.1177/1120700020964995.



269
270
271

272
273
274

275
276
277

278

279

280

281

282

283
284
285

286

287

288

[20] Lizano-Diez X, Alentorn-Geli E, Leon-Garcia A, Marqués-Lopez F. Fracture of the femoral
component after a lightning strike injury: A case report. Acta Orthop Traumatol Turc

2017;51:84-7. https://doi.org/10.1016/j.a0tt.2015.04.001.

van Doesburg PG, van Langelaan EJ, Apachitei I, Bénar , Verdegaa . Femora
21 Doesburg PG L laan EJ, Apachitei I, Bénard MR, Verdegaal SHM. F 1
prosthesis neck fracture following total hip arthroplasty - a systematic review. Arthroplast

(London, England) 2020;2. https://doi.org/10.1186/S42836-020-00047-3.

[22] Solarino G, Vicenti G, Carrozzo M, Ottaviani G, Moretti B, Zagra L. Modular neck stems in
total hip arthroplasty: current concepts. EFORT Open Rev 2021;6:751-8.
https://doi.org/10.1302/2058-5241.6.200064.

Table captions

Table 1. Population under study. Descriptive statistics.

Table 2. Diagnosis leading to revision in the cohort with modular adapter system and Delta head.
Table 3. Diagnosis of re-revision implants on the two populations.

Figure legends

Figure 1. Two cases of cup aseptic loosening (A,C) were revised with a modular head-neck adapter
system and a skirted ceramic head: the stem (12/14 taper) was retained. Satisfying outcomes were

achieved at 3 (B) and 5 (D) years.

Figure 2. Adapters length distribution.

Figure 3. Implant survival rates of the two cohorts (both mated with ceramic heads) achieved

similar outcomes at 5 to 7-year follow-up.

10



Figures 1 Click here to access/download;Figures (Number each one);fig 1.jpg %




Figure 2 Click here to access/download;Figures (Number each one);fig 2.jpg %

ADAPTER LENGTH

S5XL(+21 mm) S (-3.5 mm)
4% 5%

4XL (+17.5 mm)
5%

3XL (+14 mm)
14%

2XL (+10.5 mm)
19%

XL (+7 mm)
20%




Figure 3

Click here to access/download;Figures (Number each one);fig
3.jpg

100%
90%
3
=
L
[
> 80%-
—~
8
Q.
S
V4
70% -
60% T T i pr=—y ' i T
0 & 6 8 10 12 14
Time (yrs)
Survival rates in percentages (confidence interval 95%)
1yr 3yrs Syrs 7 yrs 10yrs
Modular 93.5 91.1 87.9 86.9 85.7
adapter system | (90.3-95.7) | (87.4-93.7) | (83.6-91.2) | (82.3-90.4) (80.4-89.7)
implants 293 236 168 102 39
exposed
Titanium 95.1 90.7 87.5 83.8 79.5
sleeve (92.4-96.9) (87.0-93.5) | (82.9-91.0) (78.2-88.2) (70.6-86.2)
Imprants 308 208 146 95 26
exposed

*



Figure Legend Page (if figures are used)

1 Figure legends

2 Figure 1. Two cases of cup aseptic loosening (A,C) were revised with a modular head-neck adapter
3  system and a skirted ceramic head: the stem (12/14 taper) was retained. Satisfying outcomes were

4 achieved at 3 (B) and 5 (D) years.

5  Figure 2. Adapters length distribution.

6  Figure 3. Implant survival rates of the two cohorts (both mated with ceramic heads)

7  achieved similar outcomes at 5 to 7-year follow-up.



Table 3

Modular adapter Titanium sleeve
system
Implants
Diagnosis n. % n. %
Cup aseptic loosening 15 35 7 16.3
Prosthesis dislocation 11 27.5 12 27.9
Total aseptic loosening 2 5 3 7
Stem aseptic loosening 2 5 3 7
Septic loosening 2 5 5 11.6
Superficial infection** 2 5 / /
Periprosthetic fracture 1 2.5 1 2.3
Neck breakage 1 2.5 2 4.7
Cup breakage 1 2.5 1 2.3
Other 3 7.5 4 9.3
Total 40 100.0 43 100.0

*debridement, antibiotics and implant retention

Table 3. Diagnosis of re-revision implants on the two populations.




Table 1

Modular adapter system

Implants n° 354
Patients n° 331
Sex
Men (%) 31.4
Mean age (range) (22959)
26.1
Mean Body Mass Index (range) (19.5-33.8)
Previous procedure
Total hip arthroplasty (%) 96.0
Hemiarthroplasty (%) 4.0
Type of revisions
Cup and modular parts (%) 78.8
Modular parts (%) 21.9

Table 1. Population under study. Descriptive statistics.




Table 2

Diagnosis Ir_n_plants o %
revisioned n

Cup aseptic loosening 182 51.4
Primary instability 66 18.6
Liner wear 28 7.9
Metallosis 15 4.2

Pain without loosening 14 4.0
Head breakage 10 2.8
Total aseptic loosening 7 2.0
Liner breakage 7 2.0
Periprosthetic fracture 5 1.4
Cup breakage 4 1.1
Ossification 4 1.1
Failure after partial revision 3 0.8

surgery

Other 9 2.5

Total 354 100.0

Table 2. Diagnosis leading to revision in the cohort with modular adapter system and ceramic head.



