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There are only two case series that report on use of external 
fi xation to treat periprosthetic fractures. Assayag et al. successfully 
treated two periprosthetic tibia fractures using a circular external 
fi xation frame without superfi cial or deep infection [10]. Interest-
ingly, Sakai et al. successfully treated an infected periprosthetic total 
hip arthroplasty femoral fracture with Ilizarov external fi xation with 
resolution of the infection [11].

There has been no systematic study of this topic. Thus, it is 
therefore challenging to make a defi nitive statement regarding any 
possible diff erential risk for PJI after internal or external fi xation of 
periprosthetic fractures. Internal fi xation appears to be the prefer-
able treatment method with a trend toward lower risk of PJI, as well 
as the potential for improved alignment and function with bett er 
reduction and fi xation. 
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APPENDIX - SEARCH STRATEGY

Databases: OVID-Medline, Google Scholar, Scopus
1. “Periprosthetic Fractures”[MeSH] AND “Infection”[MeSH] ) 

AND (“external fi xation” or “internal fi xation”)
2. “infection” and “periprosthetic fracture” and (“internal fi xa-

tion” vs. “external fi xation”)
3. “infection” and “periprosthetic hip fracture” and (“external 

fi xation”) - Nothing
4. “periprosthetic tibia fracture” and “external fi xation” – 1
5. “periprosthetic femur fracture” and “external fi xation” – 1 

COMBINED ANALYSIS

Paper N Superfi cial 
Infection

Deep
Infection

Beris 3 2 0

Figgie 1 1 1

Biswas 5 0 0

Merkel 3 0 0

Simon 1 1 0

Hurson 1 0 0

Summary 14 4 (28.6%) 1 (7.1%)
 (p = 0.8; chi square result compared to results following ORIF)

•    •    •    •    •
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QUESTION 4: Should defi nitive fi xation of fracture in a polytrauma patient and open abdomen 
be delayed until the abdomen is closed?

RECOMMENDATION: Defi nitive fracture fi xation in the presence of an open abdomen should not be delayed and could be performed safely if 
the patient is suitable to undergo surgery.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 95%, Disagree: 5%, Abstain: 0% (Unanimous, Strongest Consensus)

RATIONALE

Laparotomy is a well-established intervention in a polytrauma 
patient aimed to achieve rapid hemostasis and limit the contam-
ination generated by intestinal, biliary or urinary leak [1–3]. 
However, abdomen closure cannot be carried out until edema has 
resolved to allow tension-free closure [1]. It is known that delayed 
abdominal closure after damage-control laparotomy reduces 
mortality, complications and length of stay. Nonetheless, defi ni-
tive abdominal closure is not performed until the requirement 

for on-going resuscitation have ceased, no concerns regarding 
intestinal viability persist and no further surgical re-exploration 
is required [4]. Abdominal closure has been associated with fewer 
complications if performed within the the 4 to 7 days following 
laparotomy [4].

Early appropriate care of spine, pelvic ring, acetabulum and 
unstable femoral fractures in polytrauma patients decreases inten-
sive care unit (ICU) length of stay from 9.4 to 4.5 days and total 



704 Part V   Trauma

hospital stay from 15.3 to 9.4 days [5]. However, defi nitive fracture 
fi xation in patients with an open abdomen is often delayed due to 
the perceived increased risk of complications, specifi cally surgical 
site infection (SSI) [6].

One retrospective study has evaluated the safety of defi nitive 
fracture fi xation in the presence of an open abdomen [6]. This study 
supports early defi nitive surgical management of spine, pelvic, 
acetabular and long bone fractures through minimally invasive 
techniques and standard open approaches. Time from injury to fi xa-
tion surgery averaged 4.4 days when it was done in the presence of an 
open abdomen and 11.8 days when it was deferred until abdominal 
wall closure. The incidence of SSI that required surgical interven-
tion was 3.1% in the fi rst group and 30.6% in the second. No signifi cant 
diff erences were found in terms of mortality, hospital length of stay 
or number of ventilator-dependent days.

Based on the limited available literature, there is no reason to 
delay defi nite fracture fi xation in polytrauma patients with an open 
abdomen. Patients may benefi t from early fracture fi xation, not 
only from having reduced ICU and overall length of stay reduction, 
but infection risk reduction as well. We recommend that patients 
undergo defi nitive fracture fi xation in the sett ing of an open 

abdomen if the patient is medically stable, does not have an active 
infection and is suitable to undergo surgery.
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