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THR Using a 3D Printed Custom Made Acetabulum Component: 
A Case Report

Introduction: THR is one of the commonly performed adult arthroplasties in the world. Over the past 6 decades, Charnley’s low friction 
arthroplasty has evolved in design and concept. One among those recent advances is the use of 3D printing technology in arthroplasties. Purpose 
of this article is to discuss and share the details of a hip arthroplasty case where a customized 3D printed acetabulum component was used. 
Case: A 3 year post-op case of acetabulum fracture fixation presented with arthritis of hip. CT revealed a periacetabular massive bone loss. After 
considering all options, decision was made to use a 3D printed acetabulum shell. 
Discussion: Complex THRs with special instrumentation and augmented implants are frequently seen in revision surgeries and post 
acetabulum fracture cases. Based on the size and pattern of the defect, IlioIschial cages, Triflange cups, Trabecular metal augments, CupCage 
constructs, Jumbo cups are some common options at a surgeons disposal while tackling an acetabulum bone loss challenge. A 3D manufactured 
component can be of aid when the defect is too large. It gives the advantage of being anatomically contoured. It also allows a porous structure for 
bone ingrowth. 
Conclusion: Life size models of the pelvis and the component gives an explicit simulation of the surgery, including the component placement 
and trajectory of the screws. This effective preoperative planning can improve the surgical precision and reduce the complications. Literature on 
the survival rates and long term complications of such 3D printed acetabulum shells is limited. Studies on the long term outcomes with usage of 
these implants would be insightful.
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Introduction
In November of 1962 when sir John Charnley published his work on 
Total Hip Replacement, it began a new era in the hip arthroplasty 
surgery [1]. Today, THR is one of the commonly performed adult 
arthroplasties in the world. Over the past 6 decades, the charnley’s 
low friction arthroplasty has evolved in design and concept. One 
among those recent advances is the use of 3D printing technology in 
arthroplasties. Purpose of this article is to discuss and share the details 
of a hip arthroplasty case where a customized 3D printed acetabulum 
component was used. 

Case Report
A 33-year-old male patient presented to us with arthritis of right hip 
secondary to acetabulum malunion (Figure 1). He had a history of 

involvement in an RTA 3 years earlier resulting in an acetabulum 
fracture, which was operated upon with an acetabulum plate fixation 
elsewhere within a week from the trauma. Further evaluation was 
done including a digital subtraction computer tomography and 
templating. A defect in the acetabulum bone stock was identified and 
assessed. The bone loss was found to be massive in posterior, postero-
superior and anterior inferior with little resemblance to a Paprosky 
3B. Need for a special acetabulum component was understood. A 
company manufacturing 3D printed surgical implants was 
approached. With the help of the CT images, they manufactured a 
customized titanium shell with iliac and ischial flanges for screw 
fixation (Figure 2-Figure 4). The contouring and fit of the implant 
was checked prior to the surgery using a plastic-silicon model of the 
pelvis and the component (Figure 5, Figure 6). Posterior approach 

Journal of Karnataka Orthopaedic Association  | Available on www.jkoaonline.com | DOI: https://doi.org/10.13107/jkoa.2023.v11i01.059  
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial-Share Alike 4.0 License 

(http://creativecommons.org/licenses/by-nc-sa/4.0) which allows others to remix, tweak, and build upon the work non-commercially as long as 
appropriate credit is given and the new creation are licensed under the identical terms.

Submitted: 22-09-2022; Reviewed: 13-10-2022; Accepted: 01-11-2022; Published: 10-01-2023

© 2023 Journal of Karnataka Orthopaedic Association  Published by Karnataka Orthopaedic Association|

Case Report Journal of Karnataka Orthopaedic Association |  January-February 2023; 11(1): 17-19



18

was used in the surgery. Adequate exposure of the acetabulum with 
the defect achieved using gentle dissection, after removing the 
femoral head and carefully retracting the sciatic nerve. Removal of the 
fixation implants from the prior surgery was done. Acetabulum 
preparation was done with serial reaming. Debridement of the defect 
was done. The original component was placed into the acetabular 
cavity and the defect, after sliding the flanges towards the ischium and 
ilium (Figure 7, Figure 8). The fit and contouring of the component 
into the bone defect was checked. Fixation of the component was 
done using 3.5 mm screws. Morsellised bone graft collected from the 
reaming, was placed in the gaps between the construct and bone. 
Liner was placed into the shell using cement. Rest of the THR surgery 
went unchallenged, using a uncemented stem and a ceramic head 
(Figure 9). Post-op period went uneventfull, with the patient 
becoming pain free and mobile.

Discussion
Acetabulum fractures have a tendency to complicate into hip 
arthritis, with the onus to avoid this complication falling onto 
congruency, reduction and limiting the articular step off to less than 2 
mm. A long term UK study from 2006, noted the incidence of hip 
arthritis post surgery to be 12% to 15 % varying with the fracture 
pattern [2]. A meta analysis by P.V. Giannoidis et.al. reported the 
incidence to be 26% [3]. Arthritis of the hip secondary to acetabular 
trauma forms one of the common pathologies needing a THR. A 
conventional THR would suffice for majority of them, while some 
might have special requirements.
Complex THRs with special instrumentation and augmented 
implants are frequently seen in revision surgeries. The acetabular 
bone loss that is encountered in these revision surgeries is variable 
and classified by Paprosky and AAOS [4]. Based on the size and 
pattern of the defect, IlioIschial cages, Triflange cups, Trabecular 
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Figure 1: Pre-op X-ray of the patient
Figure 2: Reconstructed CT image with implant filling the 

defect. AP view. 
Figure 3: Reconstructed CT image with implant filling the 

defect. Lateral view.

Figure 4: Software prepared image with the estimated 
dimensions of the implant before 3D printing

Figure 5: 3D printed silicon-resin model of the implant and the 
pelvis for preoperative planning

Figure 6: 3D printed silicon-resin model of the implant and the 
pelvis, confirming the fit and contour.

Figure 7: 3D printed titanium implant Figure 8: Intra-op- 3D printed titanium implant Figure 9: Post-op X-ray AP view
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metal augments, Cup Cage constructs, Jumbo cups are some 
common options at a surgeons disposal while tackling an acetabulum 
bone loss challenge. A 3D manufactured component can be of the aid 
when the defect is too large. It gives the advantage of being 
anatomically contoured. 
Rapid prototyping or 3D printing with the help of computer aided 
design (CAD) has been used in the medical industry since the early 
2000s, initially in the production of dental implants and later on into 
prostheses. Additive-manufacturing used to make acetabular cups are 
classified as Powder Bed Fusion (PBF) technologies, where an 
energy source (laser or electron beam) selectively melts specific 
regions of a powder bed to manufacture the component layer by layer 
[5]. It also allows a porous structure for bone ingrowth. Conventional 
methods like forging, machining, surface blasting are avoided in the 
3D printing, making it a more cost effective model. The use of this 

method is being employed in making off-the-shelf implants too along 
with custom-made because of financial advantages. A 2021 study on 
the midterm follow up of 3D printed cementless TKRs suggested 
excellent outcome [6].

Conclusion:
Life size models of the pelvis and the component gives an explicit 
simulation of the surgery, including the component placement and 
trajectory of the screws. This effective preoperative planning can 
improve the surgical precision and reduce the complications. Implant 
loosening forms the biggest risk for such bulky implants. Literature 
on the survival rates and long term complications of such 3D printed 
acetabulum shells is limited. Studies on the long term outcomes with 
the  usage of these implants would be insightful.
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