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Abstract 
Intraoperative periprosthetic acetabular fracture (IPPAF) during primary total hip arthroplasty (pTHA) is a challenging 

complication because of lack of knowledge on typical intraoperative manifestation, poor recognition, and bad treatment 

outcomes. Intraoperative identification and proper management of fractures can decrease the failure rate of acetabular 

components. Intraoperative fracture manifestation has been described rarely in the literature to date. We present a case of 

IPPAF during pTHA, in which a functional hip was successfully saved using non-operative treatment. A review of the 

relevant literature is also included in this report. 
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1 Introduction 
Periprosthetic fracture is a challenging complication of total hip arthroplasty (THA). Although reports on intraoperative 

periprosthetic femoral fractures (IPPFFs) after THA have increased [1-3], intraoperative periprosthetic acetabular fractures 

(IPPAFs) are relatively uncommon [4-7]. IPPAF management is difficult and usually leads to early failure [6]. Moreover, 

patients who undergo THA revision because of periprosthetic fracture have poorer functional outcomes and higher death 

rates than those who undergo THA revision for aseptic loosening [8]. 

The clinical features of these fractures have received only little attention in the literature because of the limited information 

on typical clinical manifestations. Most cases of intraoperative fractures lose the best chance of early treatment, which 

leads to revision of the acetabular cup. IPPAFs may occur during component removal in a revision. This situation is more 

complicated and difficult to manage compared with primary total hip arthroplasty (pTHA) and is usually accompanied by 

serious osteolysis and massive loss of acetabular bone stock. Such a case has been explained previously [9], and is beyond 

the scope of this review. 
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3.2 Risk factors 
Several risk factorsthat can lead to IPPAFs during cementless acetabular component fixation are as follows: a) impaction 
of cup with excessive force; b) use of oversized cup ( > 2 mm) for press-fit [15]; c) osteoporosis or osteopenia [14, 15, 18-20]; 
d) inconsistency of the insertion spatial location of the cup component with the reamed area; e) excessive reaming, 
resulting in cancellous bone loss, exposure of the inner lamellar bone, and lack of cancellous bone buffer upon cup 
insertion; f) incision exposures, such as hooks [17], wherein the Kirschner wire used to expose the incision or split line may 
potentially induce and increase the fracture; and g) other reasons, such as elliptical monoblock cups [14, 15]. Considering the 
lack of experience, these signs tend to be ignored, and the best opportunity to manage fractures intraoperatively is lost.  

3.3 Clinical symptoms and intraoperative manifestations  
Clinical symptoms include mild trochanteric discomfort, mild to severe hip pain, and significant groin pain (see Table 2). 
However, these symptoms are specific to postoperative IPPAFs. In these cases, a few methods can be used to address these 
problems. 

There were no documents about intraoperative manifestations of IPPAFs. Meanwhile, intraoperative identification and 
appropriate treatment of IPPAFs can decrease the failure rate. Thus, intraoperative identification of IPPAFs is important.  

3.4 Classification 
Several classifications for IPPAFs can be used. The four factors that should be considered are as follows: a) component 
stability, b) fracture stability and displacement or otherwise, c) anatomic location of fractures, and d) intraoperative or 
postoperative identification. 

The Vancouver classification system of periprosthetic fractures can be used in the assessment and management of IPPAFs 
in pTHA [21]. The classification scheme includes three types. Type I represents an undisplaced fracture that does not 
compromise the stability of the component; type II indicates an undisplaced fracture that potentially compromises the 
stability of the reconstruction, such as a transverse fracture of the acetabulum or an oblique fracture that separates the 
anterior column and dome from the posterior column; and type III corresponds to a displaced fracture. A drawback of the 
Vancouver classification system is the non-consideration of the time element, i.e., whether the fracture is confirmed 
intraoperatively or postoperatively. 

Another IPPAF classification system based on anatomic location was designed by Della Valle CJ, et al. [22] and 
Callaghan, et al. [23].  

3.5 Treatment 
The principles of treatment include fracture stabilization to provide sufficient initial stability of the cup component and, 
ultimately, the achievement of fracture union and maximized hip function [20, 23]. Some recommendations for IPPAF 
treatment are available [21]. 

When IPPAF is diagnosed intraoperatively and the patient has an undisplaced fracture with a stable component, the 
prosthesis can be left in situ, and standard THA rehabilitation protocols can be applied. If the component is unstable, 
fracture stability should be considered. In the case of a stable and strong fracture which can provide sufficient initial 
stability for the cup component, acetabular re-reaming can be performed and a suitable acetabular component can be 
selected to re-obtain press-fit. Alternatively, a larger component exchange may be needed [17], along with assorted 
supplemental screw fixation. If the fracture is unstable and not strong enough to provide initial stability for the cup 
component and when substantial motion is evident at the fracture site with the presence of pelvic dissociation, reduction 
and internal fixation with a pelvic reconstruction plate may be performed. After the pelvis is stabilized, the acetabulum 
may be reconstructed with standard techniques.  
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When an undisplaced IPPAF is diagnosed postoperatively, and the fracture potentially compromises the stability of the 
reconstruction, decision making regarding these conditions becomes more difficult. Similar to the case presented in this 
paper, patients can be instructed to keep the operative limb non-weight bearing for 6 weeks to 8 weeks.  

Component stability should be carefully determined with the use of intraoperative stress testing of the pelvis and the 
acetabular component, which may require cup removal to fully examine the acetabulum. Givern that innitial postoperative 
radiographs did not clearly reveal the fractures [15]. The ilium oblique view and obturator oblique view of the radiographs 
were recommended, particularly for patients with suspected fractures. CT scan should also be used if necessary. 

4 Conclusion 
Firm conclusions cannot be made based on this study because of the small retrospective cohort, and limited documents and 
patients.  

Although IPPAFs are difficult to identify, heightened alertness for suspicion must be maintained. And IPPAF prevention 
is more important than fracture management itself. Many fractures can be prevented with careful technique [24].  
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