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Background  
In reconstructive orthopedic surgery, massive acetabular bone defects (ABD) in revision 
total hip arthroplasty (THA) remain a major problem. The purpose of this study was to 
evaluate and describe the clinical and radiological outcomes and complication profiles of 
the Burch-Schneider (BS) ring and Cup-Cage (C-C) construct in patients undergoing 
revision THA for massive acetabular bone defects, with each reconstruction used 
according to the presence or absence of pelvic discontinuity. 

Methods  
In this prospective comparative study, 60 patients receiving revision THA for massive 
ABD were enrolled. Patients were allocated into two groups: 30 received a BS ring 
reconstruction, and 30 received a C-C construct. For an average of three years, each 
patient was monitored. Functional outcomes were evaluated by utilizing the Harris Hip 
Score (HHS), whereas radiological assessments concentrated on cup position, signs of 
aseptic loosening, and bone graft incorporation. 

Results  
Both groups demonstrated significant postoperative improvements in HHS. However, the 
mean postoperative HHS was slightly higher in the C-C group than in the B-S group. 
Radiological evaluation revealed superior bone graft incorporation and a lower incidence 
of radiolucent lines in the cup-cage group. Furthermore, complications such as 
dislocation, infection, and mechanical loosening were observed more frequently in the BS 
group. 

Conclusion  
Both the BS ring and the C-C construct were associated with improved clinical outcomes 
in appropriately selected patients with massive acetabular bone defects. The C-C 
construct may be useful in the management of pelvic discontinuity, whereas the BS ring 
remains an option when pelvic continuity is preserved. However, owing to the 
nonrandomized, indication-based treatment allocation and the limited sample size, these 
findings should not be interpreted as evidence of the superiority of one reconstruction 
technique over the other. 
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INTRODUCTION 

Revision total hip arthroplasty (THA) presents significant 
challenges, particularly in managing acetabular bone de
fects (ABDs), which are common and complex for orthope
dic surgeons.1 These defects can manifest in various forms, 
broadly categorized as acute or chronic. Acute discontinuity 
often arises during acetabular component insertion and 
presents as a periprosthetic fracture separating the supe
rior and inferior pelvic segments. Conversely, chronic dis
continuity develops gradually as a consequence of progres
sive osteolysis and implant loosening over time.2 Massive 
ABD is characterized by a loss of pelvic continuity, fre
quently stemming from a persistent nonunited pelvic stress 
fracture associated with severe acetabular bone loss in re
vision THA.3 This deficiency leads to substantial acetabular 
bone loss and a nonunited fracture, making the simultane
ous management of both issues one of the greatest chal
lenges in revision hip surgery. 
The complexity of treating massive ABD is compounded 

by several factors. These include the wide range of acetab
ular bone loss classifications, the diversity of available sur
gical instruments and devices, the prevalence of small case 
series, and the notable absence of randomized prospective 
studies. Furthermore, there is ongoing debate regarding the 
optimal type of graft material, with some surgeons favoring 
morselized bone grafts for their potential for rapid and pre
dictable incorporation, whereas others advocate that struc
tural allografts achieve stronger initial construction.4 High 
rates of mechanical failure and complications further un
derscore the difficulties associated with these reconstruc
tions. 
To standardize the assessment of ABD, several classi

fications have been developed. The American Academy of 
Orthopedic Surgeons (AAOS) categorizes bone defects into 
segmental (Type 1), cavitary (Type 2), combined (Type 3), 
pelvic discontinuities (Type 4), and fused hips (Type 5).5 

The Paprosky classification system provides a comprehen
sive framework, distinguishing defects on the basis of the 
extent of bone loss and column involvement. For example, 
Type I involves minimal bone loss with intact columns, 
whereas Type III involves substantial bone loss with com
promised column support, which is further subdivided into 
type IIIA, characterized by superolateral (up and out) mi
gration of the hip center, and type IIIB, characterized by su
peromedial (up and in) migration associated with more se
vere bone loss and column deficiency.6 These classifications 
are crucial for guiding surgical planning and predicting out
comes. 
Historically, ilioischial devices, such as the BS ring, have 

been a cornerstone in managing severe ABD. Indications for 
their use include significant anterior and posterior column 
bone loss and less than 50% remaining host bone contact, 
where a cementless hemispherical acetabular component 
would lack adequate support.7 Midterm follow-up studies 
have reported radiographic loosening rates ranging from 
0% to 24% and failure rates between 0% and 15%.8 A no
table disadvantage of this technique is the extensive de
bridement often needed, which can hinder healing across 

the defect. Since the Burch-Schneider ring does not in
herently promote biological ingrowth, fatigue fracture of 
the metal and screw breakage are the primary causes of 
midterm failure. Consequently, achieving excellent pur
chase with multiple screws in different directions is recom
mended, although ischial osteolysis can compromise flange 
fixation.9 

More recently, the Cup-Cage (C-C) construct has 
emerged as an alternative reconstructive strategy, partic
ularly for massive bone loss or pathologic bone. Antipro
trusio cages, which were initially developed in the 1990s, 
were applied directly to the host bone or graft without an 
ingrowth surface, with the acetabular bearing component 
cemented within. While offering good initial stability, the 
absence of an ingrowth surface often leads to mechani
cal failure.10 The modern cup-cage technique, pioneered by 
Hanssen and Lewallen (2005), integrates a porous tantalum 
revision cup with screws into the remaining host bone, fol
lowed by the application of an antiprotrusio ring over the 
cup to increase stability and achieve biological fixation. A 
cemented dual-mobility cup or polyethylene liner is then 
inserted within the ring at the appropriate inclination and 
version.11 This reconstructive method is ideal when the re
maining host bone cannot adequately support a hemispher
ical cup, or in cases of massive ABD, pathologic bone due 
to radiation, or primary/secondary tumors. It is particu
larly indicated when standard hemispherical cups are sus
pected to have high failure rates.12 Contraindications in
clude rare instances of severe ilium and ischium bone loss 
necessitating alternative methods such as custom triflange 
techniques, or in cases of less severe ABD, where sufficient 
host bone contact with an acetabular component is achiev
able, rendering cup-cage reconstruction potentially unnec
essary.13 

Given the evolving landscape of reconstructive options 
for massive ABDs in revision THA, a comparative analysis 
of the Burch-Schneider (BS) ring and the Cup-Cage (C-C) 
construct is warranted. This study aimed to evaluate and 
describe the clinical and radiological outcomes and compli
cation profiles of the BS ring and C-C construct in patients 
undergoing revision THA for massive acetabular bone de
fects, with each reconstruction used according to the pres
ence or absence of pelvic discontinuity. 

PATIENTS AND METHODS 

This prospective cohort study was performed at Al-Azhar 
University Hospitals, Cairo, Egypt, between January 2019 
and May 2023, and evaluated patients who underwent revi
sion THA for massive ABDs. Our study followed the princi
pals of the Helsinki declaration. The inclusion criteria were 
as follows: diagnosis of acetabular bone loss confirmed by 
both radiographic and intraoperative findings and the pres
ence of Paprosky type 3A or 3B ABDs. The exclusion criteria 
were as follows: active periprosthetic joint infection, Pa
prosky type 1 or 2 ABDs, and severe medical comorbidities 
that contraindicated surgical intervention. 
A total of 60 patients undergoing revision THA were re

cruited and subsequently divided into two distinct groups. 
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Figure 1. Burch-Schneider reinforcement ring and     
cemented cup.   

Figure 2. Cup cage with screws positioned superior and        
inferior.  

Thirty patients (Group A) were managed with the use of 
the Burch–Schneider (BS) reinforcement ring (Figure 1 )14 

in the management of massive ABD. The other 30 patients 
(Group B) were managed by the Cup-Cage (C-C) construct 
(Figure 2 ).15 The study included a three-year follow-up pe
riod for all enrolled patients. 
Treatment allocation was prospective but nonrandom

ized and was based on the pattern and severity of the ac
etabular defect. The reconstruction method was deter
mined from preoperative radiographic and computed 

Figure 3. A. Preoperative X-ray of both hips and the         
femur showing both the acetabular and the femoral         
component on the left side. B. Preoperative CT scan of           
coronal cuts showing bone defects in the acetabulum.         
C. Preoperative CT scan axial cuts. D. Immediate         
postoperative X-ray of both hips revealed revision of         
the left acetabular component via the Schneider ring         
and a cemented cup. E. Three-year follow-up pelvic         
radiograph showing a stable weight-bearing construct.       

tomography (CT) assessments and confirmed intraopera
tively. 
The BS reinforcement ring was used for Paprosky type 

3A and 3B defects without pelvic discontinuity, whereas the 
C-C construct was used for Paprosky type 3B defects with 
pelvic discontinuity, where pelvic stability required both 
initial mechanical stability and subsequent biological fixa
tion. 
A complete medical history and general examination 

were obtained from every patient at the time of recruit
ment. Massive ABDs were identified through specific radi
ographic features observable on anteroposterior (AP) pelvis 
radiographs (Figure 3A   &  Figure 4A ). These included a 
fracture line traversing the ilioischial line, medial migra
tion of the inferior hemipelvis, or asymmetry of the obtu
rator ring. Computed tomography (CT) scans (Figure 3B,   
C  &  Figure 4B, C  ) were additionally utilized to provide 
more precise visualization and localization of periacetabu
lar bone loss, particularly in the coronal view, to assess the 
extent of column disruption. 
Preoperative laboratory assessments included inflam

matory markers specifically the erythrocyte sedimentation 
rate (ESR) and C-reactive protein (CRP) level. Values were 
considered elevated when ESR exceeded 30 mm/h or the 
CRP level exceeded 1 mg/dL.16 and joint aspiration was 
prompted to analyze fluid cultures, differential cell counts, 
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Figure 4. A. Preoperative X-ray of both hips and the         
femur showing both the acetabular and the femoral         
component on the right side. B. Preoperative CT scan          
of coronal cuts showing bone defects in the         
acetabulum. C. Preoperative CT scan axial cuts. D.         
Immediate postoperative X-ray of both hips revealed        
revision of the right acetabular component via cup         
cage construction and reconstruction of the superior        
defect. E. Three-years follow-up pelvic radiograph       
showing a stable weight-bearing construct.      

and cell counts. Patients with suspected prosthetic joint in
fection were excluded in accordance with established diag
nostic criteria. 
The functional outcomes were evaluated via the Harris 

hip score (HHS)17 both preoperatively and three-year post-
operatively. The standardized observation period of 36 
months for all patients allowed for a consistent midterm as
sessment of both clinical and radiological outcomes and pa
tient satisfaction. 
The study protocol was reviewed and approved by the In

stitutional Ethical Committee of Al-Azhar University Hos
pitals, Cairo, Egypt with Institutional Review Board (IRB) 
registration number Pat_3Med.Research.0000003. All pro
cedures adhered strictly to national and institutional re
search ethics guidelines. Prior to enrollment, informed 
written consent was obtained from all participants follow
ing a thorough explanation of the study objectives, pro
cedures, and methodology. Confidentiality and individual 
privacy were maintained throughout the study, and all col
lected information was used exclusively for the current in
vestigation. 

SURGICAL TECHNIQUE 

All surgical procedures were carried out with the patient 
placed in the lateral decubitus position, with the affected 

side positioned superiorly, under either general or spinal 
anesthesia. To ensure adequate exposure and manipulation 
during revision and fixation, the operative field was ex
tended from the iliac crest to the ipsilateral knee. Strict 
aseptic precautions, including meticulous skin preparation 
and sterile draping, were maintained throughout the proce
dure. 
The surgeon was positioned posteriorly, while the first 

assistant stood anteriorly to facilitate retraction and instru
mentation. A lateral approach was consistently employed, 
offering optimal visualization of both the acetabulum and 
proximal femur. Through this approach, any previously im
planted spacer or failed acetabular cup was carefully re
moved. Thorough debridement of fibrotic and membranous 
tissue was performed, followed by copious irrigation with 
saline to minimize bacterial contamination and remove de
bris. The acetabular defect was then intraoperatively as
sessed and classified according to the Paprosky classifica
tion system, allowing for a tailored reconstruction strategy 
on the basis of the individual defect type. The acetabular 
cavity was prepared by progressive reaming until viable 
cancellous bone was encountered, ensuring a bleeding host 
bed conducive to optimal graft incorporation. 

GROUP A: BURCH-SCHNEIDER REINFORCEMENT CAGE 

In Group A, acetabular reconstruction utilized a BS rein
forcement cage. Initially, either structural allografts or 
morselized cancellous grafts were meticulously packed into 
the acetabular defect to restore deficient bone stock and 
provide structural support for cage construction. The re
inforcement ring was then inserted and fixed via multiple 
screws into the ischium and ilium. Following confirmation 
of stable cage fixation, a cemented polyethylene cup was 
implanted within the ring. The inclination, alignment, and 
cup anteversion were verified under direct visualization. 

GROUP B: CUP-CAGE CONSTRUCT 

In Group B, reconstruction was performed via a cup-cage 
construct. This involved the initial implantation of a tra
becular titanium revision shell, which was press-fitted into 
the acetabulum to achieve primary stability. In instances of 
significant bone loss, structural allografts or modular tita
nium augments were employed to fill defects and provide 
additional support to the construct. A Cup-Cage was subse
quently positioned over the revision cup and secured to the 
ilium and ischium with screws, thereby enhancing mechan
ical stability. Finally, a cemented polyethylene liner was in
serted into the cup within the cage to restore joint con
gruity. This dual-implant technique aims to provide both 
biological fixation via the porous shell and robust mechan
ical reinforcement through the cage, making it suitable for 
massive acetabular defects. 
Following implant placement, meticulous hemostasis 

was achieved via electrocautery. Suction drains were strate
gically placed in both the deep and superficial layers to pre
vent hematoma formation. The wound was closed in layers 
via absorbable sutures for deep tissues and nonabsorbable 
sutures or staples for the skin. After sterile dressing was 
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applied, the limb was positioned in slight abduction. Post
operatively, patients were closely monitored for hemody
namic stability and received antibiotics and thrombopro
phylaxis in accordance with institutional protocols. Early 
physiotherapy and mobilization were initiated, tailored to 
the specific type of reconstruction and the quality of the pa
tient’s bone. 

POSTOPERATIVE FOLLOW UP 

Standard anteroposterior (AP) X-rays (Figure 3D   &  Figure  
4D) were obtained within the first twenty-four hours post
surgery and subsequently at 6 weeks, 3 months, 6 months, 
9 months, and one year. For patients with longer follow-
up durations, annual radiographs (Figure 3E   &  Figure 4E )  
were taken via the same X-ray equipment to monitor com
ponent stability, graft incorporation, and restoration of the 
hip center. 
Postoperative weight-bearing ability was determined ac

cording to the characteristics and expected biological be
havior of each reconstruction. Patients treated with the 
Burch–Schneider reinforcement cage were allowed imme
diate weight bearing as tolerated because the construct 
provided immediate mechanical stability through rigid 
screw fixation of the reinforcement cage and cemented fix
ation of the polyethylene cup within the cage. 
In contrast, patients treated with the cup-cage construct 

were maintained on protected weight bearing for approxi
mately 4–6 weeks. This period was selected to allow initial 
biological fixation and osseointegration of the porous tra
becular titanium revision shell before progressive loading. 
Weight bearing was subsequently advanced according to 
the patient’s clinical and radiological progress and the sta
bility of the reconstruction. 

STATISTICAL ANALYSIS 

GraphPad Prism 6 was used for statistical analysis. Contin
uous variables are summarized as the means ± standard de
viations (SDs) or medians with interquartile ranges (IQRs), 
depending on the data distribution, whereas categorical 
variables are reported as counts and percentages. Normal
ity was evaluated via the Shapiro–Wilk test. Comparisons of 
parametric data were performed via either paired or inde
pendent Student’s t-tests as appropriate, whereas nonpara
metric data were analyzed via the Mann–Whitney U test. 
Categorical variables were compared via the chi-square test 
or Fisher’s exact test when needed. Statistical significance 
was defined as a p-value < 0.05." 

RESULTS 

Sixty patients with massive ABDs classified as Paprosky 
type IIIA or IIIB undergoing revision THA were prospec
tively enrolled and equally allocated into two groups. Group 
A (30 patients) was treated via a Burch–Schneider (BS) re
inforcement ring, whereas Group B (30 patients) underwent 
reconstruction via a cup–cage (C-C) construct. 

Demographic analysis revealed no statistically signifi
cant differences between the two groups in terms of age 
or sex. The mean age was 64.8 ± 7.9 years in Group A and 
65.5 ± 8.3 years in Group B (p = 0.78). The sex distributions 
were comparable (Group A: 18 females and 12 males; Group 
B: 16 females and 14 males; p = 0.64). The distribution of 
Paprosky defect types was comparable between the groups, 
with Group A having 16 (53.3%) Type IIIA defects and 14 
(46.7%) Type IIIB defects, whereas Group B had 17 (56.7%) 
and 13 (43.3%) defects. The preoperative Harris hip score 
(HHS) was 41.5 ± 6.1 in Group A and 40.7 ± 6.4 in Group B. 
The mean follow-up duration was 36 months. The detailed 
demographic and clinical characteristics are presented in 
(Table 1 ). 
At 36 months, both reconstruction groups demonstrated 

significant improvement in HHS. In Group A, the mean HHS 
increased from 41.5 ± 6.1 preoperatively to 78.4 ± 7.1 (p < 
0.001). In Group B, the mean HHS increased from 40.7 ± 6.4 
to 83.6 ± 6.0 (p < 0.001). The postoperative HHS was numer
ically higher in the C-C group; however, the between-group 
difference was not statistically significant (p = 0.07) (Table  
2). These findings describe outcomes observed with each 
reconstruction strategy in its respective clinical setting and 
do not establish the superiority of either technique. 
All the components were radiographically stable at early 

follow-up. At 3 years, stable fixation without migration or 
radiolucency was observed in 24 patients (80%) in Group 
A and 27 patients (90%) in Group B with no statistically 
significant difference between the groups (p = 0.472). Ra
diolucent lines involving ≥2 zones were detected in 6 pa
tients (20%) in Group A and 3 patients (10%) in Group B 
(p = 0.472). Component migration >2 mm occurred in 2 pa
tients (6.7%) in Group A, with no cases reported in Group 
B (p = 0.492). Restoration of the anatomic hip center was 
achieved in 21 patients (70%) in Group A compared with 27 
(90%) in Group B; however, this difference was not statisti
cally significant (p = 0.104). The mean time to radiographic 
bone graft incorporation was 8.0 ± 1.1 months in Group A 
and 7.7 ± 1.0 months in Group B, with no statistically signif
icant difference between the groups (p = 0.274) (Table 3 ). 
The overall complication rate was 30% in Group A and 

20% in Group B, with no statistically significant difference 
in the overall complication rate (p = 0.552). Dislocation oc
curred in 3 patients (10%) in each group (p = 1.000). Asep
tic loosening was observed in 3 patients (10%) in Group 
A, whereas no cases were reported in Group B this differ
ence was not statistically significant (p = 0.237). Deep in
fection occurred in 3 patients (10%) in Group A and 2 pa
tients (6.7%) in Group B (p = 1.000). All five patients in both 
groups had early postoperative infections and were man
aged successfully with surgical debridement and targeted 
antibiotic therapy. Transient sciatic nerve palsy occurred in 
1 patient (3.3%) in Group B and in none of the patients 
in Group A (p = 1.000); the deficit resolved spontaneously 
within 3 months. No cases of cage fracture, implant break
age, or catastrophic mechanical failure were observed in ei
ther group during the follow-up period (Table 4 ). 

Burch-Schneider Ring Alone Vs Cup-Cage Construct in Massive Acetabular Bone Defect in Revision Total H…

Orthopedic Reviews 5



Table 1. Demographic and clinical data of the two study groups          

Category Burch–Schneider Ring Group A Cup–Cage Construct Group B 

Number 30 patients 30 patients 

Age/years 64.8 ± 7.9 65.5 ± 8.3 

Gender (F/M) 18/12 16/14 

Paprosky 
Defect Types 

Type IIIA: 16 (53.3%) 
Type IIIB: 14 (46.7%) 

Type IIIA: 17 (56.7%) 
Type IIIB: 13 (43.3%) 

Surgical 
approach 

Lateral approach; Burch–Schneider 
reinforcement ring with structural allograft or 
morselized cancellous graft as needed; cemented 
polyethylene cup 

Lateral approach; cup–cage construct with trabecular 
titanium revision shell; structural allograft or modular 
titanium augments as needed; cemented polyethylene 
liner 

Duration of 
Surgery/
minutes 

142.3 ± 38.7 139.6 ± 40.5 

Intraoperative 
blood loss/ml 

730 ± 360 715 ± 340 

Post 
operative 
weight 
bearing 
Protocol 

Immediate weight bearing as tolerated Protected weight bearing for approximately 4–6 weeks. 

Duration of 
Hospital Stay/
days 

14 (IQR 7) 13 (IQR 6) 

Follow-Up/
months 

36 36 

Table 2. Comparison of HHSs between the two groups        

Category Burch–Schneider Ring Group A Cup–Cage Construct Group B P-value 

Preoperative Harris Hip Score (HHS) 41.5 ± 6.1 40.7 ± 6.4 — 

Postoperative Harris Hip Score (HHS) 78.4 ± 7.1 83.6 ± 6.0 0.07 

P-value (HHS improvement) < 0.001 < 0.001 — 

The values are presented as the means ± standard deviations. The within-group p-values indicate the change in HHS from the preoperative assessment to 36 months; the between-
group p-value represents the comparison of the postoperative HHS between groups. 

Table 3. Comparison of the radiological data between the two study groups           

Category/Group Burch–Schneider Ring/
Group A 

Cup–Cage Construct/
Group B 

P – 
value 

Stable Fixation at 3 Years 24 (80%) 27 (90%) 0.472 

Radiolucent Lines ≥2 Zones 6 (20%) 3 (10%) 0.472 

Component Migration >2 mm 2 (6.7%) 0 (0%) 0.492 

Restoration of Anatomic Hip Center 21 (70%) 27 (90%) 0.104 

Mean Time for Bone Graft Incorporation 
(months) 

8.0 ± 1.1 7.7 ± 1.0 0.274 

DISCUSSION 

The present study evaluated the midterm clinical and ra
diological outcomes of two reconstruction strategies used 
for massive acetabular bone defects during revision of total 
hip arthroplasty. Both the Burch–Schneider (BS) reinforce
ment ring and the cup-cage (C-C) construct were associated 
with substantial improvement in the postoperative Harris 

Hip Scale score (HHS) at 36 months. Our results align with 
a growing body of literature supporting the efficacy of both 
techniques in addressing complex acetabular revision 
surgery. 
For example, Perticarini et al. (2025) evaluated 57 cases 

of acetabular revision using cages and cemented cups and 
reported an 87% implant survival rate and an average HHS 
of 89.4 at a minimum 60-month follow-up. Their study, 
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Table 4. Comparison of complication data between the two study groups          

Category Burch–Schneider Ring Group 
A 

Cup–Cage Construct Group 
B 

P - 
value 

Overall Complication Rate 9 (30%) 6 (20%) 0.552 

Dislocation 3 (10%) 3 (10%) 1.000 

Aseptic Loosening 3 (10%) 0 (0%) 0.237 

Deep Infection 3 (10%) 2 (6.7%) 1.000 

Transient Sciatic Nerve Palsy 0 (0%) 1 (3.3%) 1.000 

Implant/Cage Fracture or Mechanical 
Failure 

0 (0%) 0 (0%) ------- 

which included Paprosky IIB, IIIA, and IIIB defects, high
lighted the success of cemented cups in conjunction with 
titanium acetabular cages for pelvic discontinuity and se
vere bone loss.18 Similarly, Cochonat et al. (2025) reported 
acceptable midterm survival (83.1% at five years) and good 
functional outcomes (mean HHS of 82.7) in 59 patients 
treated with a cemented modular dual mobility cup com
bined with an acetabular reinforcement construct over a 
10-year period.19 These studies underscore the general ef
fectiveness of reinforcement strategies in complex revision 
THA. 
In the present study, both groups demonstrated signifi

cant improvement in HHS at 36 months. Several radiolog
ical outcomes also numerically favored the C-C group, in
cluding stable fixation (90% vs. 80%), radiolucent lines ≥ 2 
zones (10% vs. 20%), and restoration of the anatomic hip 
center (90% vs. 70%). The mean time to bone graft incor
poration was also comparable between the groups (7.7 ± 1.0 
vs. 8.0 ± 1.1 months, p = 0.274). These findings suggest that 
both techniques can provide satisfactory mid-term clinical 
and radiological outcomes within their respective indica
tions. These findings are broadly consistent with the work 
of Abolghasemian et al., who reported a higher 7-year sur
vival rate for cup-cage constructs than for traditional cages 
alone (87.2% vs. 49.9%), with the difference attributed to 
reduced migration and loosening.20 

The proposed advantages of the cup-cage construct may 
be related to its combination of porous biological fixation 
with mechanical reinforcement. However, the present study 
did not demonstrate statistically significant between-group 
differences in stable fixation, component migration, graft 
incorporation, or other principal radiological parameters. 
Therefore, these theoretical biomechanical advantages 
should be interpreted cautiously in the context of the pre
sent findings.11 

Marti et al. (2025), in their analysis of 200 hips treated 
with the BS reinforcement ring, identified pelvic disconti
nuity as an important predictor of failure.14 This observa
tion is relevant to the present study because the two re
construction techniques were used according to different 
defect patterns, with the BS ring used for Paprosky IIIA and 
IIIB defects without pelvic discontinuity and the C-C con
struct used for Paprosky IIIB defects with pelvic discontinu
ity. 

The occurrence of transient sciatic nerve palsy exclu
sively in the cup-cage group (3.3%) warrants attention. This 
could be attributed to the more extensive surgical manipu
lation or the bulk of the construct in some cases, although 
these resolved spontaneously. The absence of implant/cage 
fracture or catastrophic mechanical failure in either group 
throughout the follow-up period is reassuring and speaks to 
the durability of both reconstructive options when appro
priately applied. Our findings indicate that both techniques 
yield significant functional improvements and can provide 
acceptable midterm outcomes when selected according to 
the underlying acetabular defect. 
Importantly, the present comparison was nonrandom

ized, and the reconstruction technique was determined by 
the defect pattern and the presence or absence of pelvic 
discontinuity. The interpretation of the present findings re
quires consideration of the indication-based treatment al
location. The BS ring was used in defects without pelvic 
discontinuity, whereas the C-C construct was used in cases 
involving pelvic discontinuity. Therefore, differences in 
outcomes cannot be attributed solely to the reconstruction 
technique, as the underlying defect characteristics may 
have influenced both treatment selection and postoperative 
results. Consequently, selection bias and confounding by 
indication cannot be excluded. In addition, the groups dif
fered in terms of grafting/augmentation strategies and 
postoperative weight-bearing protocols, which may have 
influenced functional recovery and radiological outcomes. 
These differences should therefore be considered when in
terpreting the comparative findings. 
The strengths of our study include its prospective com

parative design, standardized surgical techniques, and con
sistent three-year follow-up period, providing valuable 
midterm data. However, the findings should be interpreted 
in light of the study’s limitations, including its single-cen
ter design and relatively small sample size (n = 60), which 
may limit the generalizability of the results. The absence 
of randomization, while common in complex surgical stud
ies, introduces potential selection bias. Furthermore, cur
rent evidence in this field, as noted in our initial literature 
review, is largely based on small, prospective case series 
with a scarcity of randomized controlled trials, making de
finitive conclusions challenging. The inherent limitations 
of widely used classification systems such as Paprosky and 
AAOS in fully capturing the three-dimensional nature of 
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severe defects also present a challenge in precise defect 
characterization. Another limitation is the postoperative 
weight-bearing differed between groups: BS-ring patients 
were allowed immediate weight bearing, whereas cup-cage 
patients required protection. This difference may have af
fected recovery and complications, confounding the inde
pendent effect of reconstruction technique. 
Our findings support the use of both the BS ring and 

the C-C construct for appropriately selected patients with 
massive acetabular bone defects. The choice of reconstruc
tion should be individualized according to the extent and 
type of bone loss, particularly the presence of pelvic dis
continuity, the quality of the remaining host bone, and the 
requirements for mechanical and biological stability. Fu
ture investigations should aim to include larger multicenter 
randomized controlled trials to validate these findings to 
overcome the limitations of single center studies and small 
sample sizes. 

CONCLUSION 

Both the BS ring and the C-C construct were associated 
with improved clinical outcomes in appropriately selected 
patients with massive acetabular bone defects. The C-C 
construct may be useful in the management of pelvic dis
continuity, whereas the BS ring remains an option when 
pelvic continuity is preserved. However, owing to the non
randomized, indication-based treatment allocation and the 
limited sample size, these findings should not be inter
preted as evidence of the superiority of one reconstruction 
technique over the other. 
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