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Abstract
Background: Hip hemiarthroplasty (HA) is a common treatment for displaced femoral neck fractures in elderly patients, yet its outcomes 
in extremely obese individuals (BMI ≥40 kg/m²) have not been specifically reported.

Methods: We retrospectively reviewed 36 HA cases (35 patients) with BMI ≥40 kg/m² treated at a single institution. Demographics, 
comorbidities, surgical details, and postoperative outcomes were analyzed.

Results: The cohort had a mean age of 72.6 years and a mean BMI of 45.6 kg/m². Wound-related complications occurred in 13.9% of 
cases, including prosthetic joint infection (PJI) in 11.1%. Mortality was 17.14% at 3 months, 28.57% at 1 year, and 48.57% at 3 years. 
No cases of dislocation, periprosthetic fracture, or primary acetabular erosion were observed.

Conclusions: HA in extremely obese patients is associated with a substantial risk of PJI, while mechanical complications appear less 
frequent, possibly due to limited mobility. These findings underscore the need for tailored perioperative strategies and risk counselling 
in this high-risk population.
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Introduction
Hip fractures are a significant contributor to functional decline 
and reduced life expectancy in older adults [1]. Studies indicate 
that approximately 15% to 50% of patients die within the first 
year following a hip fracture, with mortality rates notably higher 
in unstable hip fractures treated with hemiarthroplasty, which 
can reach as high as 32% [2-6]. Hip hemiarthroplasty (HA) is a 
successful treatment option for displaced femoral neck fractures 
in elderly patients [7-9]. A range of factors has been implicated 

in the increased morbidity and mortality following HA. Patient-
related comorbidities, including elevated Charlson Comorbidity 
Index (CCI), peripheral vascular and cerebrovascular disease, 
advanced age, diabetes, obesity, renal and hepatic dysfunction, 
and malignancies, substantially heighten the risk of periprosthetic 
joint infection (PJI). Surgical considerations, such as the use of 
uncemented stems and procedures performed by non-arthroplasty 
specialists, further contribute to adverse  outcomes. Additionally, 
postoperative elements like extended hospitalization, hematoma 
formation, prolonged wound drainage, and repeated urinary 
catheterizations have been identified as significant risk factors 
[10-13].



2 Volume 02; Issue 01

Glob J Surg Surgical Res www.jsurgicalresearch.com

Obesity is among the recognized risk factors for poor outcomes, 
particularly prosthetic joint infection, after HA [13]. Obesity 
defined by the World Health Organization as a body mass index 
(BMI) of 30 kg/m² or higher, reflects excess body fat resulting 
from caloric surplus. It is further classified into three categories, 
with class III (extreme obesity) starting at a BMI of 40 kg/m². 
According to recent National Health and Nutrition Examination 
Survey (NHANES) data, over 73% of U.S. adults have a BMI 
above the normal range, with over 40% classified as obese and 
over 9% as extremely obese (with a BMI at or above 40.0 kg/m²) 
[14-19].
While HA is the most common treatment option for displaced 
femoral neck fractures in elderly patients [20], and with the 
high incidence of extreme obesity [19], the outcomes of HA 
in extremely obese patients have been seldom reported in the 
literature. Only one study investigated the impact of obesity on 
surgical and postoperative outcomes in patients undergoing hip 
hemiarthroplasty (HA) or total hip arthroplasty (THA) for isolated 
femoral neck fractures, categorizing patients by body mass 
index (BMI) into obese and non-obese groups [21]. The authors 
found obesity to be associated with significantly longer operative 
times in both HA and THA procedures, as well as increased total 
operating room time and anesthesia duration in THA. However, the 
authors found that postoperative complication rates did not differ 
significantly between obese and non-obese patients undergoing 
each procedure.
Given the distinct surgical considerations and patient characteristics 
between HA and THA, and the wide variability in obesity severity, 
this retrospective study aims to examine outcomes in a specific 
cohort of extremely obese patients undergoing HA for displaced 
femoral neck fractures, all performed in a single health facility. The 
goal is to contribute to the limited existing evidence and provide 
trauma surgeons with realistic expectations when managing such 
complex cases.

Materials and Methods
After Institutional Review Board approval, a retrospective study 
was performed to evaluate all hemiarthroplasty patients. Using 
the procedural codes of surgery, a total of 2,477 HA cases were 
identified. All the cases had their clinical and radiographic data 
reviewed against our inclusion and exclusion criteria to extract the 
cases and data relevant to this study. The data collected included 
patients’ demographics, clinical information, and radiographic 
evaluation. Detailed information about the follow-up and 
postoperative clinical course was collected for all cases.
Inclusion Criteria
•	 Patients who underwent HA for a hip fracture, either 
primarily after trauma or for management of femoral neck fracture 
non-union. 

•	 Patients who had a body mass index of 40 kg/m² or more 
at the time of surgery. 

Exclusion Criteria 
•	 Patients without clinical follow-up notes after HA surgery. 

•	 Patients with irrelevant surgical procedures or treatment 
modalities that shared the same recorded diagnoses.

Statistical Analysis
Descriptive statistical analysis was conducted using Microsoft 
Excel, version 2507 (Microsoft Corporation, Redmond, 
Washington, USA). The mean values, ranges, standard deviation, 
proportions, and percentages were calculated to present estimates 
about the outcomes.

Results
A total of 36 cases (35 patients) with BMI≥40 who underwent 
HA for femoral neck fractures or comminuted intertrochanteric 
fractures were retrieved from our database. Of these patients, 25 
were female and 10 were male, with a mean age of 72.6 years 
(range: 52–91) at the time of primary HA (index) surgery. One 
female had bilateral femoral neck fractures, which occurred 83 
months apart. Fifteen patients had chronic kidney disease (one 
had end-stage renal disease), twelve were hypothyroid, 10 were 
diabetic, and 8 had heart failure of variable degrees. The mean 
body mass index (BMI) for all patients at the time of surgery 
was 45.6 (range: 40.06-68.24) kg/m². Ten patients were previous 
smokers; one patient was an active smoker at the time of surgery, 
while the remaining patients were non-smokers.

The surgical procedures were performed by 29 different surgeons. 
The decision to perform HA, rather than THA, was based on 
the surgeon’s assessment, considering the patient’s age, activity 
levels, and functional status, and after agreement with the patient 
and their caregivers. Twenty-two cases were treated with bipolar 
HA, and 14 cases were treated with unipolar HA. Twenty-seven 
cases received cemented stems, and 9 received cementless 
stems. Thirty-three cases received standard stems, and three 
received long stems. The posterolateral approach was utilized in 
31 cases, and the direct lateral approach was utilized in 5 cases. 
Postoperatively, all patients were routinely instructed to “weight-
bearing as tolerated”. Patients were instructed to undergo clinical 
and radiographic follow-up 6 weeks postoperatively (Figures 1,2), 
then as needed. The average radiographic and clinical follow-ups 
for all cases were 16 and 43.28 months.
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Figure 1: A) Plain pelvis radiograph showing a left sub capital femoral neck fracture in a 62-year-old female with a BMI of 54.87. B) 
Immediate postoperative (post-op) plain pelvis radiograph showing a cemented bipolar HA. C) A CT-scout 2 years post-op showing 
stable HA components. Note the soft tissue shadow in all images, indicating extreme obesity.

Figure 2: A) Plain pelvis radiograph showing a right trans cervical femoral neck fracture in a 91-year-old female with a BMI of 68.23. 
B) Immediate postoperative plain pelvis radiograph showing a cemented bipolar HA. C) A CT-scout showing stable HA components. 
Note the soft tissue shadow in all images, indicating extreme obesity. Note also the different obesity patterns from the patient in Figure 1.

Complications 
Prosthetic joint infections

Five cases (13.9%) developed wound complications. Four cases (11.1%) suffered periprosthetic joint infections. Patients were 4 females 
with a mean age of 64.5 years at the time of surgery. Two cases had cemented bipolar and two had cemented unipolar HA. Three patients 
were diabetic. The eventual outcomes in the 4 cases were successful debridement and implant retention (1 case), a Girdlestone procedure 
(1 case), early mortality (one patient), and an articulating antibiotic spacer (one case). The PJI case summary was presented in Table 1. 
One more patient, a 75-year-old female, developed prolonged wound swelling and bloody discharge from the first day postoperative and 
underwent wound debridement and hematoma evacuation 6 days later. Bacterial cultures showed no bacterial growth, and the patient 
has been alive for 87 months till the present.

https://www.jsurgicalresearch.com/
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Case, 
age

Clinical 
comorbidities

Presentation/time 
after HA surgery

Time of 
debridement 

surgery
Management details Outcome Follow up

1: 
71years 

old

-BMI 50.4
- Diabetes 

Mellitus (DM)
-Hypothyroidism
- Chronic kidney 

disease
(CKD)

-Heart failure
-Gout

Persistent wound 
discharge from day 

1 post-op.
14th and 21st day 
after HA surgery

Underwent 2 surgical 
debridement procedures.

Enterobacter
species

The patient 
lived for 

29.8 months 
and then 

expired due 
to unrelated 

causes.

2: 
64-year-

old

-End stage renal 
disease
-DM

-BMI 45.2
-Myelodysplasia

Persistent hip 
pain and wound 

discharge from the 
surgery day.

21st day after HA 
surgery

Surgical debridement and 
modular head exchange. 

Persistent wound 
discharge, re-debridement 
with resection arthroplasty 

(Girdlestone), followed 
by 2 sessions of wound 
debridement and wound 

VAC until wound healing.

Morganella 
morganii

The patient has 
been alive for 

30 months.

3: 71 
years 
old

-Chronic liver 
disease -Psoriasis

-DM
-CHF

-Hypothyroidism
-CKD

-BMI 45.2

Persistent wound 
discharge from the 

surgery day.

Patient received 
wound VAC 

postoperatively, then 
underwent surgical 
debridement on the 
28th and 34th days 

post-op.

Underwent 2 surgical 
debridement procedures.

Staphylococcus 
species (blood 

culture)

The patient 
died 1 week 

after the 
second surgical 

debridement 
with septicemia 
and multi-organ 

failure.

4: 53 
years 
old 

(Figure 
4)

-Hypothyroidism
-CKD

-Recurrent lower 
GIT infections

-BMI 40.42

Persistent hip pain, 
acetabular erosion 

and elevated 
inflammatory 

markers 40 months 
after the HA surgery

48 months after the 
HA surgery, the 

patient underwent 
surgical debridement 
and implant removal 

with articulating 
spacer insertion.

Surgical debridement, 
implant removal, and 

articulating spacer 
insertion followed by 
2 sessions of surgical 

debridement.

Multi-organism 
infection 
(Proteus, 

Klebsiella and 
Staphylococcus 

species.

The patient 
lived for 

approximately 
20 months 

after the spacer 
insertion then 

died from chest 
infection.

Table 1: Summary of the case presentations of the 4 infection cases.

https://www.jsurgicalresearch.com/
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Other Complications

One patient developed bilateral femoral deep venous thrombosis 8 months after the index HA surgery due to limited weight bearing and 
was managed with anticoagulants. One patient developed a contralateral proximal humeral fracture 6 years after the index HA surgery 
and was successfully managed conservatively. One patient underwent a contralateral total knee arthroplasty (TKA) 6 years after the 
index surgery and developed prosthetic knee joint infection that was managed with two-stage revision TKA. The same patient developed 
a surgical wound infection and exposed hardware of a contralateral (same side of the TKA, within the time of presentation of infected 
TKA) ankle fracture fixation that was performed 4 years before the HA surgery and was managed surgically by wound irrigation and 
implant removal. One patient sustained a fall 2 months after the index HA and developed stem subsidence, which was managed with 
revision to total hip arthroplasty. None of the patients developed periprosthetic fractures, dislocations, or primary acetabular erosion.

 Figure 3: A) Plain pelvis radiograph showing a right sub capital femoral neck fracture in a 53-year-old female with a BMI of 40.42. 
B) Immediate postoperative plain pelvis gradiograph showing a cemented bipolar HA. C-E) Serial plain radiographs and CT scout 
taken at 9-, 19-, and 20-months post-op showing stable HA components. F) 40-month postoperative plain radiograph when the patient 
presented with hip pain showing acetabular protrusion. G) 48-month plain radiograph showing progressive protrusion. H) Immediate 
postoperative plain radiograph after HA revision to articulating spacer, performed 55 months after the index HA surgery. I) 55-month 
postop CT scout showing the articulating spacer. Note the soft tissue shadow in all images, indicating extreme obesity.

Mortality

Twenty-two patients (22/35 patients, 62.86%) died at a mean of 
26.7 months (range: 0.06–76.7) after the primary HA surgery. Of 
them, six patients (17.14%) died within the first 3 months of the 
HA surgery. The median survival for all cases at the last follow-up 
or the date of death was 33.6 months. The 3-month, 1-year, and 
3-year mortality for all patients was 17.14, 28.57, and 48.57%, 
respectively.

Discussion
This retrospective study investigates the outcomes of hip 
hemiarthroplasty for hip fractures in extremely obese patients. The 
outcomes indicate a particularly significant incidence of wound-
related complications (13.9%), including prosthetic joint infection 
(11.1%) and overall high early mortality (17.14% at 3 months). 
Other HA complications, such as instability, periprosthetic 
fractures and primary erosion [7], did not occur in any case of this 

series. The absence of instability and erosion in this series could be 
attributed to the overall limited weight-bearing and activities due 
to the high BMI, high mean age, relatively short clinical follow-
up, and associated medical comorbidities.

Prosthetic joint infection after hemiarthroplasty is a devastating 
complication that is associated with high morbidity and mortality 
[13,22]. Its incidence largely varies in the literature, ranging from 
1.7 to 7.3% [13], and it has been associated with up to 50% one-
year mortality [23,24]. Several risk factors for HA PJI have been 
identified. These include preoperative elements such as delayed 
surgery beyond one week, prolonged hospital stay, advanced 
age, female gender, obesity, prior surgical history, dementia, 
diabetes, immunosuppressive therapy (including corticosteroids), 
inadequate antibiotic prophylaxis, and concurrent infections 
caused by Staphylococcus aureus. Procedural and setting-related 
factors include surgeries performed by surgeons not specialised 
in hip fracture surgery, longer surgical and anaesthetic durations, 

https://www.jsurgicalresearch.com/
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the presence of two operating room staff members, and insufficient 
follow-up [25-30]. Postoperative risk factors encompass 
prolonged wound drainage, hematoma formation, hip dislocation, 
and repeated urinary catheterizations [25,31]. Among all, obesity 
is a significant risk factor for PJI after HA, particularly the late-
presenting cases [25].

Obesity has been well known as a significant risk factor for poor 
outcomes, including wound-related complications and infections, 
in orthopedic trauma surgery [32,33] and arthroplasty [34,35]. In 
trauma surgery, obesity has been associated with increased rates 
of postoperative complications, longer hospital stays, and higher 
healthcare resource utilization. A retrospective study analyzing 
data from the National Trauma Data Bank found that morbidly 
obese patients with pelvic and acetabular fractures experienced 
significantly more overall complications, including deep surgical 
site infections (in operative acetabular or combined pelvic and 
acetabular fracture patients), and were more likely to require 
discharge to rehabilitation facilities [32]. 

Similarly, Childs et al [33] demonstrated that obese orthopedic 
trauma patients had an overall higher incidence of complications, 
including acute renal failure, soft tissue infections, ICU admission 
days, mechanical ventilation times, and total hospital stays. In total 
hip arthroplasty, A systematic review about the effect of obesity on 
THA found that obesity (BMI≥30) COULD BE associated with up 
to a four-fold increase in the incidence of complications, including 
dislocations, PJI after THA, compared to a BMI less than 30 [34], 
though the evidence remains conflicting. To note, increased obesity 
was found to further increase the risk of complications following 
THA. Warner et al [35] found that super obese patients (who have 
a BMI ≥ 50) had significantly higher rates of most complications 
than nonobese, obese, morbidly obese, and revision THA patients, 
including venous thromboembolism, infection, blood transfusion, 
medical complications, dislocation, readmission, and revision 
THA [35]. THA, however, differs from HA. The surgical settings 
and patient characteristics in HA, whose patients are mostly older 
and have more medical comorbidities, may render HA associated 
with a higher incidence of PJI than THA (up to 7.3% PJI risk in HA 
compared to up to 2.45% with primary THA) [13,36]. 

The evidence behind the outcomes of HA in obese patients remains 
seldom, with only one study, to our knowledge, existing [21]. In this 
study, De Genova et al [21] retrospectively reviewed 157 patients 
who underwent hip hemiarthroplasty (HA) or total hip arthroplasty 
(THA) for isolated femoral neck fractures and categorized them 
as obese or non-obese based on their BMI. The authors found 
that obesity was associated with increased operative times. In the 
HA group, obesity correlated with significantly longer operative 
times and showed a non-significant trend toward increased total 
operating room time and anaesthesia duration. In the THA group, 
obesity was significantly associated with longer operative times, 

total operating room time, and anaesthesia duration. The authors, 
however, did not find significant differences in postoperative 
complication rates between obese and non-obese patients in either 
surgical group, which may be attributed to the wide range of BMI 
that can fall under the umbrella of obesity and the relatively small 
sample size in this study. 

In our study, the incidence of established PJI is 11.1%, which is 
significantly higher than the recorded incidence of PJI following 
HA (up to 7.3%) [13]. The higher incidence of PJI in our study may 
be attributed to the specific analysis of extremely obese patients, 
the higher incidence of associated medical comorbidities in such 
obese patients, and the high mean age in our study.

Obesity is a major global health challenge with profound 
implications for both individual well-being and national 
economies. It is associated with increased risks for numerous 
chronic conditions, including cardiovascular disease, type 2 
diabetes, certain cancers, and musculoskeletal disorders, all of 
which contribute to reduced quality of life and premature mortality. 
Economically, obesity imposes a substantial burden on healthcare 
systems; in the United States alone, obesity-related medical costs 
were estimated at nearly $173 billion annually, with additional 
billions lost due to reduced productivity and absenteeism. The 
World Health Organization emphasizes that obesity affects all 
age groups and socioeconomic strata, and its rising prevalence 
threatens progress toward global health and development goals. 
Addressing obesity requires coordinated public health strategies 
that integrate prevention and management across all levels of care 
[37-39]. 

It is important to identify the implications of obesity in various 
health disciplines to set realistic expectations and increase patients’ 
and surgeons’ awareness of these complications. With the observed 
high incidence of prosthetic joint infections (11.1%) and the 
significant morbidity, mortality, and complexity of managing PJIs 
[40], especially when converting hemiarthroplasty (HA) to total 
hip arthroplasty [41], the implementation of enhanced infection-
control measures in extremely obese patients is imperative. Even 
though substantial weight loss is unfeasible in the acute trauma 
setting, strategies to mitigate infection risk should include optimized 
perioperative protocols, such as tailoring antibiotic prophylaxis 
by administering weight-based or higher-dose antibiotics (e.g., 
double-dose cefuroxime or cefazolin) for patients over 80 kg 
to ensure adequate tissue concentrations, strict adherence to 
standardized pre-incision timing and redosing intervals, ideally 
within 60 minutes and guided by pharmacokinetics, the use of 
comprehensive perioperative bundles including skin antisepsis, 
MRSA/MSSA decolonization when applicable, maintenance 
of normothermia, glycaemic control, and aseptic technique, and 
multidisciplinary coordination among surgeons, anaesthesiologists, 
nursing teams, and infection prevention specialists to foster a 

https://www.jsurgicalresearch.com/
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culture of safety [42-45]. Nevertheless, complication risks should 
be reasonably presented to the patients and their caregivers to 
achieve satisfactory outcomes.

This study is subject to several limitations. Foremost, its 
retrospective and non-comparative design inherently increases the 
risk of bias and restricts the strength of evidence that can be drawn 
from the findings. Additionally, the small sample size, stemming 
from the highly specific patient population, posed a significant 
constraint, limiting the feasibility of robust statistical analysis. 
Ideally, a larger, comparative study evaluating outcomes of hip 
hemiarthroplasty (HA) in obese versus non-obese patients would 
provide more definitive insights. Nevertheless, this is the first 
study to specifically examine the outcomes of HA in extremely 
obese individuals, marking an important step in addressing a gap 
in the literature. It lays the groundwork for future, larger-scale 
investigations.

Conclusion
Hip Hemiarthroplasty in extremely obese patients appears to be 
associated with a high incidence of prosthetic joint infections. 
However, the limited mobility often observed in this population 
may act as a protective factor against mechanical complications 
such as dislocation, periprosthetic fractures, and acetabular 
erosion, none of which were observed in this cohort. Further 
research is warranted to validate these findings and establish 
stronger evidence to guide clinical decision-making.
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