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Intraoperative acetabular fracture 
(IAF) is a rare complication of 
primary total hip arthroplasty 

(THA).1-3 IAFs commonly occur with 
impaction of the acetabular com-
ponent. Studies have found that 
underreaming of the acetabulum 
and impaction of relatively large, 
elliptic, or monoblock components 
may increase the risk of IAFs.2-5 
There is a paucity of literature on 
risk factors, treatment strategies, 
and outcomes of this potentially 
devastating complication.

In this article, we report on the 
incidence of IAF in primary THA 
at our high-volume institution and 
present strategies for managing 
and preventing this rare fracture.

Materials and Methods
Between 1997 and 2015, more than 20 fellow-
ship-trained arthroplasty surgeons performed 
21,519 primary THAs at our institution. After 
obtaining Institutional Review Board approval for 
this study, we retrospectively searched the hospital 
database and identified 16 patients (16 hips) who 
sustained an IAF in primary THA. Mean age of the 
cohort (13 women, 3 men) at time of surgery was 
70 years (range, 42-89 years). Of the 16 patients, 
13 had a preoperative diagnosis of osteoarthritis, 2 
had posttraumatic arthritis, and 1 had rheumatoid 
arthritis. A posterolateral approach was used with 
14 patients and a modified anterolateral approach 
with the other 2. Surgical technique and implant se-
lection varied among surgeons. Thirteen THAs were 
performed with an all-press-fit technique and 3 with 
a hybrid technique (uncemented acetabular compo-
nent, cemented femoral component). In 9 cases, 
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We studied the incidence of IAF in primary THA at our 
high-volume institution. We reviewed 21,519 primary 
THA cases and identified 16 patients (16 hips) with IAFs. 
Mean follow-up was 4 years (range, 0-10 years). Implant 
data were recorded, and acetabular components were 
identified as elliptic modular or hemispheric modular.

The institution’s IAF rate was 0.0007%. All IAFs were 

associated with uncemented acetabular components. 
Sixty-nine percent of the fractures were not appreciated 
during surgery. All posterior column fractures required 
operative intervention in the immediate or early (<3 
months) postoperative period. Compared with anterior 
column fractures, posterior column fractures were asso-
ciated with acetabular component instability and need 
for additional surgery.

In this article, we also present strategies for manag-
ing and preventing IAF in primary THA. This rare fracture 
requires prompt recognition and often necessitates 
aggressive management. More study is needed to de-
termine how to better manage IAFs.
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Take-Home Points

◾◾ IAF is an uncommon, but 
serious complication of 
primary THA.

◾◾ Small (<50 mm) cups are at 
higher risk for causing IAF.

◾◾ Prompt recognition is crit-
ical to prevent component 
migration and need for 
revision.

◾◾ Posterior column integrity 
is critical to a successful 
outcome when IAF occurs.

◾◾ Initial stable fixation, with 
or without intraoperative 
acetabular revision, is criti-
cal for successful outcome 
when IAF is identified.
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the acetabular component underwent supplemental 
screw fixation. Whether to use acetabular compo-
nent screws or cemented femoral components was 
decided intraoperatively by the surgeon.

The cohort’s acetabular components were either 
elliptic modular or hemispheric modular. The elliptic 
modular component used was the Peripheral 
Self-Locking (PSL) implant (Stryker Howmedica 
Osteonics), and the hemispheric modular compo-
nents used were either the Trident implant (Stryker 
Howmedica Osteonics) or the ZTT-II implant 
(DePuy Synthes). Elliptic acetabular components 
have a peripheral flare, in contrast to true hemi-
spheric acetabular components. Ten elliptic modu-
lar and 6 hemispheric modular components were 

implanted. In all cases, the difference between 
the final reamer used to prepare the acetabular 
bed and the true largest external diameter of the 
impacted shell was 2 mm or less.

The cohort’s 16 femoral components consisted 
of 8 Secur-Fit uncemented components (Stryker 
Howmedica Osteonics), 3 Accolade uncemented 
components (Stryker Howmedica Osteonics),  
3 Omnifit EON cemented components  
(Stryker Howmedica Osteonics), and 2  
S-ROM uncemented components (DePuy  
Synthes). 

After surgery, all patients were followed up 
according to individual surgeon protocol for radio-
graphic and physical examination.

Table. Acetabular Component, Fracture Characteristics, and Treatment (N = 16 Patients)

Pt Sex
Age,

y
Cup  

Modela

Cup
Size,
mm

Last
Reamer  

Size, mm
Screws
Used, n

Fracture  
Location

Period
Fracture

Identified
Initial

Treatment
WB

Status Revision

1 F 77 ZTT-II 52 51 2 Medial wall Postoperative Observe TTWB No

2 F 42 PSL 48 47 1 Medial wall Postoperative Observe TTWB No

3 F 78 PSL 54 53 N/A Medial wall Intraoperative Cup revised  
at index

WBAT Girdlestone  
1 mo after index

4 F 76 PSL 54 53 3 Medial wall Postoperative Observe WBAT No

5 F 64 PSL 56 55 4 Posterior  
column

Intraoperative ORIF  
at index

NWB No

6 F 66 PSL 50 50 N/A Medial wall/ 
anterior wall

Postoperative Observe WBAT No

7 M 71 Trident 54 54 N/A Medial wall/ 
posterior wall

Postoperative Observe WBAT No

8 F 76 PSL 56 55 2 Medial wall Postoperative Observe WBAT No

9 F 68 PSL 50 50 2 Posterior  
column

Postoperative Observe TTWB Revision  
within 3 mo

10 F 82 Trident 54 52 N/A Medial wall Postoperative Observe WBAT No

11 M 68 Trident 58 56 1 Medial wall Postoperative Observe WBAT No

12 M 76 Trident 58 57 3 Superior/ 
medial wall

Postoperative Observe TTWB No

13 F 50 Trident 50 48 3 Posterior wall Postoperative Observe WBAT Revision  
within 3 mo

14 F 55 PSL 50 50 N/A Medial wall Intraoperative Observe TTWB No

15 F 78 PSL 52 51 N/A Posterior wall/ 
posterior column

Intraoperative Observe TTWB Revision  
within 3 mo

16 F 89 PSL 54 53 N/A Posterior column Intraoperative ORIF at index TTWB No

a�PSL, Peripheral Self-Locking (elliptic modular) (Stryker Howmedica Osteonics); Trident (hemispheric modular) (Stryker Howmedica Osteonics); ZTT-II (hemispheric modular) (DePuy 
Synthes).

Abbreviations: F, female; M, male; N/A, not applicable; NWB, non-weight-bearing; ORIF, open reduction and internal fixation; Pt, patient; TTWB, toe-touch weight-bearing; WB, 
weight-bearing; WBAT, weight-bearing as tolerated.
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Data on IAF incidence were obtained from a 
hospital database and were confirmed with elec-
tronic medical record (EMR) documentation. Also 
obtained were IAF causes and locations recorded 
in operative notes. For fractures identified after 
surgery, location was obtained from the immedi-
ate postoperative radiograph. Fracture manage-
ment (eg, supplemental screw fixation, fracture 
reduction and fixation, bone grafting, acetabular 
component revision, protected weight-bearing) 
was determined from EMR documentation.

Results
Sixteen patients sustained an IAF in primary THA. 
All IAFs occurred in cases involving cementless 
acetabular components. The institution’s incidence 
of IAF with use of cementless components was 
0.0007%.

Of the 5 IAFs (31%) identified during surgery, 
4 were noted during impaction of the acetabular 
component, and 1 was noted during reaming. 

Eighty percent of these IAFs occurred directly pos-
terior, and 60% were addressed at time of index 
procedure secondary to acetabular component 
instability. The other 11 fractures (69%) were iden-
tified on standard postoperative anteroposterior 
pelvis radiographs obtained in the postanesthesia 
care unit (PACU). Details of component character-
istics, fracture location, immediate treatment, and 
weight-bearing precautions for all 16 patients are 
listed in the Table. The radiographs of patients 4 
and 9, who were initially treated with observation, 
are presented in Figures 1A-1C and 2A-2C.

There were additional complications. One 
patient sustained an intraoperative proximal femur 
fracture, which was addressed at the index THA 
with application of a cerclage wire and reinsertion 
of the femoral component; no further surgical 
intervention was required, and the femur frac-
ture healed uneventfully. Another patient had a 
postoperative ileus that required nasogastric tube 
decompression and monitoring in the intensive 

Figure 1. Patient 4, right hip. (A) Anteroposterior radiograph, immediate postoperative period of the index procedure with posterior column fracture 
(arrow). (B) Judet radiograph, day 3 after the index procedure with posterior column fracture (arrow). (C) Anteroposterior standing radiograph, 2.5 years 
after surgery.

A B C

Figure 2. Patient 9, anteroposterior radiographs of the left hip. (A) Immediate postoperative period of the index procedure with medial wall fracture 
(arrow). (B) First follow-up, 8 weeks after surgery with progressive medial displacement (arrow). (C) Immediate postoperative period of the revision 
procedure.

A B C
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care unit; the ileus resolved spontaneously. A 
third patient, initially treated with bone grafting 
and cemented cup insertion, was diagnosed with 
a periprosthetic joint infection 3 weeks after the 
index THA and was treated with explantation of 
all components and girdlestone resection arthro-
plasty; 1 month after the resection arthroplasty, 
a persistently draining wound was treated with 
irrigation and débridement. There were no other 
medical complications, thromboembolic events, or 
dislocations.

One to 7 weeks after surgery, patients returned 
for initial follow-up, and radiographs were obtained 
for component stability assessment. Three pa-
tients presented with gross acetabular instability, 
and revisions were performed. Standard clinical 
follow-up continued for all patients per individual 
surgeon protocol. Mean follow-up was 4 years.

Discussion
IAF is an uncommon complication of THA. The 
rarity of IAFs makes it difficult to obtain a cohort 
large enough to study the problem. Given the in-
creasing incidence of primary THAs and the almost 
ubiquitous use of press-fit acetabular compo-
nents, surgeons who perform THAs undoubtedly 
will encounter IAFs in their own practice. In this 
article, we report our institution’s experience with 
periprosthetic IAFs and provide a framework for 
making decisions regarding these complications.

Anatomical locations of IAFs have been asso-
ciated with variable outcomes. In a 2015 series, 
Laflamme and colleagues6 found posterior column 
stability a crucial factor in implant stability. Fractures 
with posterior column instability had a 67% failure 
rate, and patients with an intact posterior column 
reliably had osteointegration occur without further 
intervention.6 In our series, fractures that violated 
the posterior column had similar results. All these 
fractures required further operative intervention, 
either at the index procedure or in the early post-
operative period. Loss of posterior column stability 
prevents secure fixation of the acetabular compo-
nent, thereby preventing successful hip reconstruc-
tion. One posterior column fracture in our series 
was not recognized until after surgery, on a PACU 
radiograph, and 1 posterior column fracture was 
fully appreciated only after postoperative computed 
tomography (CT) was obtained during immediate 
hospitalization after the index procedure. In both 
cases, conservative management was unsuccessful. 
Revision arthroplasty (and in 1 case late posterior 
column fixation) was performed to achieve ade-

quate reconstruction. There were no failures after 
posterior column fixation. In cases of posterior wall 
or column fracture, we recommend early aggres-
sive treatment, preferably at the time of index 
arthroplasty, to prevent catastrophic failure.

Most commonly, periprosthetic IAFs go unno-
ticed until initial postoperative radiographs are 
examined.6 Eleven of the 16 IAFs in our series 
were first recognized on radiographs obtained in 
the PACU. Surgeons thus have difficult decisions 
to make. The literature has little discussion on 
managing early postoperative periprosthetic IAFs. 
Most recent studies, which consist of small series 
and case reports, have focused on late and often 
traumatic IAFs.7-9 These were initially classified by 
Peterson and Lewallen10 as type I, which are stable 
radiographically (no movement relative to previous 
radiographs) and do not produce pain with minor 
movement of the extremity, or type II, which are 
unstable radiographically (gross displacement of 
component) or produce pain with any hip motion. 
Type I fractures were more common and were 
often managed with protected weight-bearing and 
observation. The authors concluded that, in type I 
fractures, retaining the original acetabular compo-
nent is difficult; however, when these fractures are 
treated appropriately, a functional prosthesis can 
be salvaged, and fracture union can be expected.

Less common are acetabular fractures detect-
ed during surgery, as in our study. In an outcome 
series, Haidukewych and colleagues3 reported on 
21 periprosthetic acetabular fractures, all recog-
nized during surgery and managed according to 
perceived stability of the component. All fractures 
healed uneventfully, and there were no other 
complications.

These studies provide a framework for ad-
dressing IAFs noticed in the early postoperative 
period. The diagnostic dilemma presented by 
these fractures was first discussed by Laflamme 
and colleagues.6 Nine of the 32 fractures in their 
series were classified as so-called type III frac-
tures, recognized only after the early postoperative 
period. Additional radiographs (eg, Judet views) or 
CT scans were crucial in determining acetabular 
component stability, given the known poor out-
comes associated with posterior column fracture. 
In our series, only 1 patient had CT performed 
after intraoperative recognition of fracture, and the 
extent of the fracture was not readily apparent on 
the patient’s postoperative radiograph. Given the 
successful recognition and treatment of these frac-
tures in the early postoperative period in our series, 
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it is difficult to recommend advanced imaging for 
all periprosthetic IAFs. Perhaps this success is at-
tributable to our almost universal use of screws for 
acetabular component fixation. Of the 11 patients 
with fractures recognized during the postoperative 
period, 8 had supplemental screw fixation at time 
of index surgery. If there is a question of fixation 
during component insertion, we recommend scru-
tinizing the acetabular rim for fracture and placing 
supplemental screw fixation. Screws placed for 
acetabular component fixation provide initial stabil-
ity and may prevent early component failure in the 
setting of unrecognized medial or anterior fracture. 
In addition, when component stability is in question 
after impaction, we recommend using finger palpa-
tion to evaluate the sciatic notch for cortical step-off 
from an otherwise unrecognized fracture. Protected 
weight-bearing in the postoperative period may 
be left to the discretion of the surgeon, and the 
decision should be based on intraoperative stability 
of the acetabular component.

In our series, there was a disproportionate 
representation of fractures associated with elliptic 
acetabular components. All 5 of the fractures 
recognized during surgery and 5 of the 11 recog-
nized after surgery occurred with elliptic compo-
nents. The association between elliptic cup design 
and periprosthetic IAF was identified earlier, by 
Haidukewych and colleagues.3 Their series showed 
a statistically significant increase in fracture 
incidence with impaction of an elliptic cup into a 
bed prepared with a hemispheric reamer. In the 
present series, 75% of our acetabular components 
were impacted into a bed underreamed by 1 mm 
to 2 mm. It is typical of many surgeons at our insti-
tution to underream by 1 mm to 2 mm regardless 
of the type of component being implanted, though 
they show a growing trend to overream by only 
1 mm with the PSL component, which has been 
both safe and reliable in preventing catastrophic 
posterior column fractures, especially with impac-
tion of small (<50 mm) acetabular components. 
We have not observed early loosening or other evi-
dence of failure with this technique. Cup impaction 
generates significant hoop stresses that can easily 
fracture sclerotic or otherwise poor-quality bone, 
and the dense bone around the acetabular rim 
experiences increased stress with impaction of el-
liptic components.2,11-15 Surgeons must understand 
the design traits of their components and be cogni-
zant of the true difference between the diameter 
of the final reamer used and the real diameter of 
the acetabular component. We recommend having 

a difference of ≤1 mm to mitigate the risk of IAF 
occurring with cup insertion. With use of elliptic 
components, slight overreaming of the acetabular 
bed should be considered. More study is needed 
to better define these outcomes.

Study Limitations

Our study had several limitations, including the 
inherent biases of its retrospective design, small co-
hort size, and inclusion of multiple surgeons. Small 
cohort size is unavoidable given the low incidence 
of these injuries, and our study encompassed 
the experience of a high-volume hip arthroplasty 
service. There is the possibility that a subset of 
fractures may have persistently gone unrecog-
nized, either during or after surgery, and the actual 
incidence of these complications may be higher. 
These outcomes represent our institutional experi-
ence addressing the complexities of these injuries. 
The lack of standardization in the management of 
these fractures in our series reflects the diagnostic 
dilemma they present, as well as the need for more 
study focused on their management and outcomes.

Conclusion
IAF, an uncommon complication of primary THA, 
most commonly occurs during component impac-
tion. Acetabular component and surgical technique 
may influence the fracture rate. Intraoperative 
or prompt postoperative recognition of these 
fractures is crucial, as their location is associated 
with stability and outcome. Careful examination 
of postoperative radiographs, judicious use of ad-
vanced imaging, and close follow-up are needed to 
prevent early catastrophic failure. We argue against 
simply observing these unstable fractures and 
recommend early treatment with rigid fixation and, 
when necessary, acetabular component revision. 
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