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Abstract
Purpose One-third of hip fractures occur in men. The
causes underlying hip fractures in men differ from those in
women and include alcohol abuse. This retrospective register study evaluated the trends and results associated with
different surgical treatment methods for nondisplaced and
displaced femoral neck fractures in male patients with
alcohol dependence syndrome.
Methods Men with hip fractures were identified from a
local district hospital database. Alcohol dependence syndrome was identified as a diagnosis in medical records.
Results For displaced fractures, implant survival after total
hip arthroplasty was significantly lower compared to
hemiarthroplasty. For nondisplaced fractures, implant survival of cannulated screws was significantly lower compared to sliding hip screws. Overall patient survival for
males with alcohol dependence syndrome with hip fracture
was 62% at 1 year and 49% at 2 years. Patient survival in
this population did not differ between displaced and
nondisplaced fractures or among different surgical
methods.
Conclusion Patients with alcoholism who had documented
evidence of alcohol dependence syndrome represented
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nearly half of patients \70 years old with low-energy hip
fracture. In patients with nondisplaced femoral neck fractures, stability of the internal fixation appeared to play a
major role in implant survival; sliding hip screws should be
considered over multiple cannulated screws. In patients
with displaced fracture, total hip arthroplasty was associated with a significantly higher risk of complications
leading to revision compared to hemiarthoplasty.
Level of evidence Prognostic Level III.
Keywords Alcoholism  Femoral neck fracture 
Arthroplasty  Hemiarthroplasty  Fracture fixation 
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Introduction
Hip fracture is a common fracture, particularly in older
female patients. However, about one-third of hip fractures
occur in men. The causes underlying osteoporosis and
susceptibility to falling differ between women and men, as
do mortality rates; male patients appear to have higher
standardized mortality ratios compared to female patients
[1].
Alcohol dependence syndrome (ADS) and smoking are
known risk factors, especially among male patients [2, 3].
Alcoholics have an increased risk of developing osteopenia
[4]; moreover, they can become increasingly uncoordinated, resulting in falls [5]. The association of hip fracture
with alcohol consumption is nonlinear; light alcohol consumption is inversely associated with decreased hip fracture risk, whereas heavy alcohol consumption is associated
with elevated hip fracture risk [6].
Optimal treatment of femoral neck fracture has been
debated for decades and is especially controversy among
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alcoholics, as they are younger and have limited co-operation. The purpose of this retrospective register study was
to evaluate the trends and results associated with different
surgical methods to treat nondisplaced and displaced
femoral neck fractures in male patients with ADS. Data
were collected for the male Finnish population in the
Pirkanmaa district region of Finland who were treated for
hip fracture in 2002–2014.

Materials and methods
The Pirkanmaa district hospital area has a population of
approximately 450,000 overall, of which 200,000 are men.
Within the catchment area, four hospitals treat patients with hip
fractures. The criteria for inclusion in this study were as follows:
male patients [20 years old who had visited one of the four
hospitals between 1 January 2002 and 31 December 2014 with a
diagnosis of hip fracture as defined by ICD-10 codes S72.0,
S72.1, and S72.2. Patients who were temporarily staying in
Pirkanmaa but registered elsewhere were not included in this
study. Eligible patients were identified by a computer-based
search of electronic patient records and files both for proximal
femoral fractures as well as for ADS (F10.2). All patient records
were reviewed by all authors. We identified 1526 male patients
with proximal femur fracture. Within this hip fracture population, 272 patients (18%) were regular alcohol drinkers with
documented evidence of having ADS and in 265 fractures, the
energy was low (equal to fall from a standing height). 154 lowenergy fractures were localized to femoral neck and this
patients’ population was our main interest. Nondisplaced
femoral neck fractures were treated with cannulated screws or
SHS (use of cannulated screws or SHS was decided on a caseby-case basis) and displaced femoral neck fractures were
treated with THA or HA. THA was selected for patients whose
level of physical activity was higher and who were predicted to
have a better overall outcome (Fig. 1).
Clinical data recorded from clinician notes included
ADS as a diagnose, age, comorbidities, details of arthroplasty, and the Charlson age-adjusted comorbidity index
(CCI) [7]. The primary outcome of the study was implant
survival, with revision for any reason as an endpoint.
Secondary outcomes were patient survival and number of
revisions (e.g., for periprosthetic fracture, dislocation, and
deep infection).
We derived the total number and age distribution of the
population at risk ([20 years old) for each year of the
study period from the Statistics Finland website (http://
www.tilastokeskus.fi). Statistics Finland contains information about each registered inhabitant of Finland; extracting
information about at-risk populations in any given region is
simple. We then calculated the crude incidence rate using
10-year intervals per 100,000 person-years.
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Statistical analysis
We assessed implant survival by the Kaplan–Meier method
with a log-rank test for univariate analysis. Cox regression
analysis was used to identify independent factors that
affected the CCI in primary complications. We used twosided Fisher’s exact test to compare the study characteristics of each group. We used the Kruskal–Wallis test and the
independent-samples median test to compare means and
medians, respectively, for each variable. The endpoints
survival and follow-up period were the first postoperative
implant-related complication, death, or status on 5 May
2016. A p value of \0.05 was considered statistically
significant.

Results
Of the 154 femoral neck fracture patients, 42 (27%)
patients had their fracture treated by THA, 76 (49%) with
HA, 12 (8%) with cannulated screws, and 24 (16%) with
SHS. THA was performed with different components that
were selected on a case-by-case basis. By contrast, all
patients who underwent HA received a cemented Lubinus
monopolar implant (Link, Hamburg, Germany). The following ostesynthetic materials were used: ASNIS cannulated screws (Stryker Inc., Kalamazoo, MI, USA), dynamic
hip screws (DHS; Synthes, West Chester, PA, USA),
Gamma III nails (Stryker), and proximal femoral nails
(PFN) as SHS (Synthes). The median age of the patients
was 64 years (range 29–94 years). Median age was significantly lower among THA patients (60 years, range
40–75) compared to the other treatment groups
(p \ 0.001). The CCI was significantly higher among
patients treated with THA compared to the other treatment
groups (p \ 0.001). Mean follow-up was 40 months, and it
did not differ among treatment groups. Patients having a
revision due to a failure were 2–6 years younger in their
treatment groups. Patient demographics are summarized in
Table 1.
The primary outcome of implant survival with revision
due to any cause for the different treatment groups was as
follows: THA, 85% at 1 years and 82% at 2 years; HA,
97% at 1 and 2 years; SHS, 76% at 1 and 2 years; and
cannulated screws, 53% at 1 years and 13% at 2 years. The
difference was statistically significant both between THA
and HA and SHS and cannulated screws (p \ 0.001)
(Fig. 2). There were no statistically significant differences
between the THA and HA groups with respect to the
number of nonoperatively treated primary complications
(p = 0.1) or patient survival (Fig. 3). Approximately 50%
of all femoral neck fractures in male patients \70 years old
occurred in alcoholics (Fig. 4).
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Fig. 1 Flow chart

Population at risk (2002-2014)
178 320-199 963

Male proximal femoral fractures
(2002-2014)
1 515

Male proximal femoral fractures with
alcohol dependent syndrome
272 (18%)

Femoral neck fracture (S72.0) with
alcohol dependent syndrome
154

Total hip
arthroplasty
42 (27%)

Hemiarthroplasty
76 (49%)

Sliding hip screw
24 (16%)

Cannulated
screws
12 (8%)

Table 1 Patient demographics
Toal

THA

HA

Sliding hip screw

Cannulated screws

p value
\0.001

Revision

20 (13.5%)

9 (21%)

2 (2.7%)

3 (15%)

7 (58.3%)

Infection

4

2

2

0

0

Dislocation

2

2

0

0

0

Periprosthetic fracture

4

5

0

0

0

Failure

10

0

0

3

7

Number of revisions

1.6

2.3

1.0

1.1

1.5

0.3

CCI median (range)

2.0

2.0

4.0

2.0

2.0

\0.001

Mean age at fracture in years (range)

64 (29–94)

60 (40–75)

69 (51–94)

61 (46–79)

54 (29–74)

\0.001

Mean age for patients with complication (range)

55 (29–71)

58 (40–74)

66 (60–71)

55 (40–65)

47 (29–62)

Mean follow-up in months (range)

40 (0–150)

41 (0–106)

41 (0–150)

28 (0–82)

55 (0–147)

Total

149

42 (28%)

76 (49%)

24 (16%)

12 (8%)

The overall unadjusted incidence of hip fractures in men
was 58.5 per 100,000 person-years [95% confidence interval
(CI) 55.6–61.5] for all male hip fractures. The overall
unadjusted incidence of male hip fractures with ADS was 9.8

0.5

per 100,000 person-years (95% CI 8.6–11.0). Age-specific
incidences in male patients with ADS are shown in Fig. 5.
Used THA, type of fixation, and complications related to the
used THA are summarized in Table 2.
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Fig. 2 Implant survival with revision due to any reason stratified by
different surgical methods (p \ 0.001)

Fig. 3 Patient survival stratified by different surgical methods
(p = 0.3)

Discussion
Although the overall hip fracture incidence has not changed in the last two decades, in the last 5 years, the incidence has remained stable in women but increased in men
[8]. A recent article [9] stated that a small portion of
femoral neck fractures in young adults are caused by highenergy trauma, while lifestyle factors and other nontraumarelated risk factors are major contributors. Several authors
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from different countries have reported high rates of alcohol
consumption in younger patients with hip fracture [10], but
we have not identified any reports with incidences as high
as those in our study. We found a remarkably high incidence of hip fractures in patients of 20–70 years old: half
of the patients with a low-energy hip fracture were with
ADS.
There is a little evidence regarding the optimal treatment
option for alcoholics, and treatment is usually chosen based
on expert opinion. We found that there was a substantial
difference in implant survival between the treatment
groups, with the SHS superior to cannulated screws when
internal fixation is used. According to the current literature,
the stability of SHS fixation is superior to cannulated
screws, particularly in vertical and basal fractures, which
are more unstable [11–14]. Our results suggest that
stable fixation may be more important in ADS patients, as
many trauma patients continue to drink after sustaining an
injury and thus may be less likely to follow mobility
restrictions during postoperative rehabilitation [15, 16].
Displaced femoral neck fractures can be treated by THA
or HA for primary replacement of the femoral head. The
decision of whether to employ THA or HA should be
guided by the patient’s age, activity level, and predicted
remaining life span. ADS patients tend to be younger than
the typical older patient who experiences a hip fracture; in
our study, surgeons appeared to prefer THA, presumably
for younger ADS patients with better overall health status
as measured by the CCI. In addition, in our study, the
preoperative physiological status was well established by
CCI; however, in young ADS patients, CCI cannot be used
to predict patient survival, since death rates were similar
among the different treatment groups. Hip fracture ADS
patients had increased mortality compared to those who did
not abuse alcohol: overall survival was 63% at 1 year and
49% at 2 years.
The most striking result of our study was that implant
survival with revision due to any reason as the endpoint for
THA was significantly worse than for HA. This result was
unexpected, as the previous studies have clearly shown the
benefits of THA over HA in younger patient groups [17].
Although ADS patients tend to be younger and without
impaired mobility, they have a dramatically increased risk
of falling. Moreover, the habit of heavy drinking does not
subside after the initial hip fracture operation [15]. ADS
patients who undergo THA appear to have a higher risk of
periprosthetic fracture and dislocation compared to ADS
patients treated with HA. The larger femoral head size in
HA is an obvious and well-known factor for improved
stability [18]. The same was observed in THA patients as
large mega-heads, used at the time, we more stable than
THAs with normal head. Not only the risk of revision
increased with THA; the number of revisions was also
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Fig. 4 Proportion of patients
with ADS within different age
groups

Fig. 5 Twelve-year mean
incidence (per 100,000 personyears with 95% confidence
intervals) of hip fracture in ADS
male population by age group
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Table 2 Used total hip arthroplasties and complications related to prosthesis used
Stem

Acetabulum

Head

Dislocation

Dislocation
requiring
revision

Periprosthetic
fracture

Infection

Complications in
total

Cementless

Cementless

Large

0/19

0/19

2/19

1/19

3/19

Cementless

Cementless

Normal

1/9

2/9

1/9

1/9

6/9

Cemented

Cemented

Normal

2/13

0/13

1/13

0/13

3/13

Cemented

Cemented

Constrained

0/1

0/1

1/1

0/1

1/1

higher for THA than for HA, although this finding did not
reach statistical significance. In the present study, reoperation due to periprosthetic fracture was associated with

high rates of postoperative morbidity and mortality, in
concordance with the literature. The reported prevalence of
periprosthetic fractures after elective THA treatment is
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0.1–4%, which is far less than the 10% that we observed;
treatment results for these periprosthetic fractures have
poor outcomes, a high frequency of complications, and
mortality similar to our results [19–21].
This study has several limitations. First, it was retrospective and consequently lacked randomization. Second,
although the total number of patients was relatively high,
the numbers in different subgroups and the catchment
population were small, making statistical analysis of variables difficult. Third, this was a register study and lacked
any patient-related outcome measures. A strength of the
present work is that we could reliably include all hip
fractures in men in a single well-defined population;
moreover, all patients’ files were available. We were able
to gather data for the majority of patients in the region, as
our health care system is available to everyone and coverage of injured patients is excellent.
In conclusion, we found that femoral neck fracture
patients who were documented to have ADS represented
nearly half of patients \70 years old with low-energy hip
fracture. ADS patients may be more difficult to treat successfully, as they are more likely to have complications
after surgery. The stability of internal fixation appeared to
play major role in nondisplaced femoral neck fractures, and
use of the SHS should be considered over multiple cannulated screws. In displaced fractures, THA carried a significantly higher risk of complications leading to revision
compared to HA within this ADS patient group. An
advantage of THA over HA is that it may help to avoid
revisions due to acetabular wear or pain due to acetabular
impingement, although no revisions were performed for
these reasons in the patients included in the present study.
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