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LONG-TERM FUNCTIONAL OUTCOMES AND QUALITY
OF LIFE IN YOUNG ADULTS WITH INTERNAL
FIXATION OF FEMORAL SHAFT FRACTURE: A CROSS-
SECTIONAL STUDY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Although internal fixation surgery of femoral shaft fracture (FSF) has high rates of union, it
affects the patient’s functionality and quality of life due to additional health conditions depending on
the traumatic nature of these injuries. This cross-sectional study aimed to investigate the long-term
functional outcomes and quality of life of young adults who underwent internal fixation of isolated FSF
to compare with healthy peers.

Methods: The Harris Hip Score (HHS) and Stair Climb Test (SCT) were used to evaluate the functionality
of the participants. The EuroQol 5-Dimension Questionnaire (EQ-5D) was used to assess the quality
of life.

Results: Twenty young adult volunteers with internal fixation surgery aged 18-55 years are included in
the FSF group (mean age: 39.55+11.92 years; duration after surgery: 28+7.2 months) and 20 healthy
peers (mean age: 42.75+8.83 years) as the control group. The HHS and EQ-5D scores were lower
(p<0.001) in patients with FSF; however, the SCT test time was longer in patients with FSF compared
to healthy controls (p<0.001).

Conclusion: The results of the present study demonstrated that functional outcomes and quality of
life in patients with FSF did not improve well enough compared to healthy peers 2 years after internal
fixation surgery. We suggest that assessment of patients with FSF in a long-term period is needed,
even after fracture union, to have a better outcome.

Keywords: Femoral Fractures, Femur, Function, Quality of life

FEMUR SAFT KIRIGINA BAGLI INTERNAL FiKSASYON
CERRAHISI GECIRMiS GENC ERiSKINLERDE GEC
DONEM FONKSIYONEL SONUCLAR VE YASAM
KALITESI: KESITSEL BiR CALISMA

ARASTIRMA MAKALESI

0z

Amac: Femur cisim kingi (FCK) icin yapilan internal fiksasyon cerrahilerinde kaynama oranlari yiiksek
olmakla birlikte, yaralanmalarin travmatik yapisi nedeniyle olusan ek saglik durumlari hastalarin
fonksiyonelligini ve yasam kalitesini olumsuz etkileyebilmektedir. Bu kesitsel calismanin amaci, izole
FCK’larinda internal fiksasyon uygulanan geng eriskinlerin ge¢ dénem fonksiyonel sonuclarini ve yasam
kalitelerini saglikli yasitlariyla karsilastirmaktir.

Yontem: Calismaya 18-55 yas arasinda olan ve internal tespit cerrahisi gecirmis 20 genc yetiskin
gondillii (ortalama yas: 39,55+11,92 yil; ameliyat sonrasi siire: 28+7,2 ay) ve benzer yas ve cinsiyette
20 saglikli birey (ortalama yas: 42,75+8,83) dahil edildi. Katilimcilarin fonksiyonelligini degerlendirmek
icin Harris Kalca Skoru ve Merdiven Cikma Testi kullanildi. Yagam kalitesini degerlendirmek icin EuroQol
Yasam Kalitesi Olcegi kullanildi.

Sonuglar: Cerrahi geciren bireylerde, kalca fonksiyonelligi ve yasam kalitesi puanlari, sagliklilara gére
daha duistik bulunurken (p<0.001); merdiven ¢ikma test siiresi, saglikli bireylerden daha uzun bulundu
(p<0.001).

Tartigma: Bu calismanin sonuclari, femur cisim kingina bagl internal fiksasyon cerrahisi geciren
bireylerde, 2 yil sonra bile kalca ile iliskili fonksiyonel sonuclarin ve yasam kalitesinin saglikh akranlarina
gore yeterince diizelmedigini performans testlerinde de yetersizlik oldugunu gostermistir. Cerrahiden
sonra uzun donemde femur cisim kirigina bagl internal fiksasyon cerrahisi geciren bireylerde
fonksiyonel yetersizliklerin devam etmesi fizyoterapi ve rehabilitasyon uygulamalarinin kalcanin
fonksiyonel ve yasam kalitesi ile iliskili sonuglarinin gelistirilmesi icin bireysel ihtiyaclara gére devam
ettirilmesinin gerekli oldugunu diistiniyoruz.

Anahtar Kelimeler: Femoral Kiriklar, Femur, Fonksiyon, Yasam Kalitesi
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INTRODUCTION

Femoral shaft fracture (FSF) is defined as the dis-
ruption of the anatomical integrity of the femoral
diaphysis, from 5 cm below the trochanter minor
up to the proximal part of the adductor tubercle
(1). FSF is a severe injury that occurs between
37/100.000 a year (2). Injury is most seen in the
young population aged 15-40 years who have been
exposed to high-energy trauma such as traffic ac-
cidents (80-90%), firearm injuries, and falling from
heights. Young adult males have a higher rate of
injury than females (3). The primary objective in
the treatment of FSF is to restore the anatomical
integrity of the extremity and to enable individu-
als to regain their functions in daily life before the
fracture.

Currently, the rate of the union varies between 95-
99%, and the rate of infection after internal fixation
is less than 1% (4). Although surgical treatment is
effective in achieving fracture union, it has been
reported that the functional performance of the
patients after surgery was decreased due to the
high-energy traumatic nature of these injuries and
possible additional surgical interventions. In the
literature, post-surgical persistent problems such
as post-operative residual per-trochanteric pain,
stiffness in muscles, and difficulty in climbing stairs
are frequently mentioned (5-7). The weakness of
the abductor muscles of the hip is the most im-
portant trigger of these problems. This weakness
may occur due to direct damage of the muscle or
damage to the superior gluteal nerve during ante-
grade nailing (8). Also, the pain in the lower limb is
a significant predictor and source of disability (9).

The decrease in functional performance after fem-
oral shaft fractures leads to an increase in the lev-
el of social dependence within society with a de-
crease in quality of life (10). Increased length of
hospital stays, prolonged rehabilitation processes,
and functional deficiencies may adversely affect
the quality of life of the patients as well as socio-
economic problems such as professional education
life or delay in return to work. However, it has been
shown in previous studies that deep psychosocial
influences were observed in individuals in the post-
operative period (11). Decreases in the quality of
life of individuals with FSF have been reported,
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even after an average of 55 months after surgery
(7).

We hypothesized that the long-term functional
outcomes and quality of life in young adults who
underwent internal fixation surgery of isolated
femoral shaft fracture would be not equal to their
healthy peers. This study aimed to compare the
long-term functional and quality of life outcomes
of the young adults who underwent femoral nailing
due to isolated femoral shaft fracture with their
healthy peers.

METHODS
Sample Size and Participants

The effect size was calculated as 1.08 accord-
ing to the data obtained from the pilot study
(69.66+13.31, 85+£14.93) since no similar studies
were found in the literature in our study, in which
the primary measurement parameter was deter-
mined as the total score of Harris Hip Score. Ac-
cording to these results, it was decided to include
20 individuals for each group in the study, accord-
ing to the analysis made in the G*Power program,
for the study to be 91.6% (alpha = 0.05, bidirec-
tional) power. Twenty patients (15 male, 5 female)
aged between 18-55 years who underwent internal
fixation (IF) surgery participated. All the isolated
fractures were fixed with intramedullary nails fol-
lowing either closed or open reduction in the supine
position. Twenty healthy participants (15 male, 5
female) aged between 18-55 years were included
in the study as a control group. Additional inclusion
criteria were at least 1-year post-surgery and ra-
diologically intact femoral shaft fracture. Individu-
als at risk for secondary osteoporosis, those who
had neurological or systemic disease history, those
who had undergone surgery for any pathology in
the lower extremity, and those who had a revision
or additional surgeries such as additional injuries,
spinal column injury, tibia, humerus fractures, and
subarachnoid bleeding due to FSF injury were ex-
cluded in the study.

Ethical approval was obtained from Hacettepe
University Non-Interventional Clinical Research
Ethics Committee with the number of GO 18/ 08-
13. We carried out our studies on humans in ac-



cordance with the principles of the Declaration of
Helsinki. This cross-sectional prospective study
was conducted in the Department of Orthopedics
and Traumatology of Hacettepe University Hospi-
tal, between 01.11.2018 - 01.07.2019. Before the
procedure, participants were informed about the
study, and an informed consent form was signed by
all participants.

Procedure

Surgical procedures performed by an orthopedist
with 20 years of surgery experience in Hacette-
pe University Hospital. During the hospitalization
period after surgery, all patients received approx-
imately 7-day inpatient physiotherapy program 2
times per day. This program included: Quadriceps
isometric exercises, straight leg raises, and ac-
tive-assistive and passive range of motion exercis-
es. Partial weight-bearing as tolerated was started
for all patients from the postoperative first day via
crutches or walkers. Home exercises based on in-
patient exercises were also advised to all patients
before discharge. None of the patients received
additional outpatient physical therapy. However, all
patients were called for union and wound healing
controls on their first week, 6th week, 3rd month,
6th month, and 1st year. Home exercises were also
followed and developed by physiotherapists during
these visits. Finally, all patients were contacted in
for long-term assessments on average 2 years (18-
36 months) following their surgery. All assessments
are administered by a 5+ year experienced physio-
therapist.

Functional Status Assessment

The pain and functional status of all individuals was
assessed by the Harris Hip Score (HHS). The HHS
is a valid and reliable questionnaire widely used to
evaluate hip and related pathologies (12). It is a
10-item scoring including pain, function, functional
activities, and joint range of motion. The severity
of pain and its effect on activities were measured
while scoring it. The HHS has a maximum score of
100 points. Higher scores indicate that lower risk
of hip and related pathologies. Therefore, higher
scores might be referred to as better functional
outcomes following the interventions and surger-
ies (13,14). The Turkish version of the Harris Hip
Score was used in our study. Turkish translation,
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validation, and cross-cultural adaptation has been
performed by Celik et al. in 2014 (15).

Functional performance was evaluated by the Stair
Climb Test (SCT). The SCT is an easily accessible,
convenient, and inexpensive test. It can be used to
measure functional performance in neurological
diseases, cardiovascular problems, post fractures,
and musculoskeletal problems. There is no consen-
sus on the number of steps to be used in the SCT
(16). It is recommended in SCT that the step depth
is 24-27 cm, and the step height is 16-20 cm (17).
When performing the test, it was explained that
the individual had to go up and down 9 steps. The
step height of the stairs was 20 cm. The patients
were asked to go up and down the steps one by
one as quickly as possible. Before starting the test,
an experiment was performed for the individual to
fully understand the test. The patient was allowed
to hold on to the handrail only to maintain balance,
if possible. The patient was instructed to go up and
down 9 steps with the start command, and this
time was recorded in seconds.

Health-related Quality of Life Assessment

The quality of life was assessed by the EuroQol
5-Dimension Questionnaire (EQ-5D). The EQ-
5D is a valid, reliable, standardized, and gener-
al health scale measuring health-related quality
of life (HRQoL) (18). The EQ-5D is a scale with a
wide perspective that can be used to measure the
quality of life in many different disease groups, to
determine cost-effectiveness analyses, or even to
calculate quality-adjusted life expectancy (19). The
scale consists of two parts. The first part, the EQ-
5D index scale, consists of 5 dimensions including
movement, self-care, usual activities, pain/discom-
fort, and anxiety/depression. Answers to each di-
mension have 3 options: no problem, some prob-
lem, and major problem. Index value results vary
between “-0.59” and “1” points. In the index score
function, the value of “0” indicates death, and the
value of “1” the state of being completely healthy,
while the negative values indicate the state of un-
consciousness and bedridden life (20,21). Currently,
there are more than 100 official language versions
of EQ-5D including the Turkish version, which was
obtained from EuroQol (www.euroqgol.org) and ap-
plied to participants (22).
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Figure 1. Flow chart of individuals included in the study

Statistical Analysis

Statistical analyses of the study were performed
using the “Statistical Package for Social Sciences”
(SPSS) version 22.0 (SPSS Inc. Chicago, IL, USA).
Visual (probability plots and histograms) and ana-
lytical methods (Shapiro-Wilk’s/ was performed to
determine whether the selected parameters were
normally distributed. The Mann-Whitney U-test
was used for comparing nonparametric data in in-
dependent groups without normal distribution. The
level of significance was set at p<0.05.

RESULTS

Fifty individuals were included at the beginning
of the study. Ten individuals were excluded from
the study for various reasons (Figure 1). A total

of 40 individuals with “20” in the patient group
(39.55+11.92 years) and “20” in the healthy con-
trol group (42.75+8.83 years) were included in the
present study. The mean postoperative follow-up of
the patients (n=20) was 28+7.22 (18-36) months.
Their mean length of hospital stay after surgery
was 7.35+3.49 (1-14) days.

The most common etiology of fracture was mo-
tor vehicle accidents (75%), followed by falls from
height (10%), occupational injuries (10%), and fire-
arm injuries (5%).

All the patients underwent antegrade intramed-
ullary nailing in the supine position after closed
(80%) or open (20%) reduction. Limb length in-
equality less than 2 cm was seen in 1 case (5%).

Table 1. Comparison of Physical Characteristics of the Participants

Physical Characteristics (n = 20) X FtSSFD c)?zt;?)l t p

Age (years) 39.55+11.92 42.75 + 8.83 -0.964 0.43
Height (cm) 170.70 + 8.51 170.15 + 8.86 -0.200 0.86
Body weight (kg) 75.45 + 12.68 74.01 + 15.03 0.330 0.79
Body Mass Index (kg/m?) 2585 + 3.76 2540 + 3.86 0.369 0.82

Independent Samples t-Test, FSF: Femoral Shaft Fracture Group, X + SD: Mean + Standard Deviation
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Table 2. Comparison of Functional Performance and Quality of Life Results of Participants

(n=20) FSF Control

Min.-Max. Min.-Max. z p
HHS 26.8-96.0 79-100 -4.959 <0.001**
SCT (sec) 4.01-29.82 4.20-7.71 -4.355 <0.001**
EQ-5D IS 0.125-0.774 0.596-1.0 -4915 <0.001**

Mann-Whitney U Test, Min. - Max.: Minimum - Maximum, FSF: Femoral Shaft Fracture group, HHS: Harris Hip Score, SCT: Stair Climb Test, EQ-5D IS:

EuroQol 5-Dimension Index Score

There was no statistically significant difference be-
tween the groups in terms of age, sex, height, body
weight, and body mass index (p>0.05) (Table 1).

The mean HHS score was 71.65+15.42 in the FSF
group, while the mean HHS score was 94.99+5.74
in the control group (p<0.001). For SCT scores, the
FSF group (11.5 s) was approximately two times
slower than the control group (5.5 s) (p<0.001). The
EQ-5D outcomes of the FSF group were also sig-
nificantly lower than the control group (p<0.001)
(Table 2).

DISCUSSION

Functional disability in the early postoperative
period is expected in patients with femoral shaft
fractures. Our focus with the present study was to
examine whether there are still functional deficits
in patients in the long-term following union. The
results of our study showed that the functional and
quality of life outcomes of the individuals with FSF
are lower than their healthy peers in the long term
after IF surgery.

Evidently, FSF injuries predominantly manifest
within the youth adults respectively to high-energy
trauma, a trend substantiated by multiple studies
with an age range of 30 to 40 years (23-25). Con-
sistent with the studies, the present study has en-
rolled cases of a mean age of 39.

The incidence of femoral shaft fractures exhibits
notable gender-based variations, with a higher
prevalence observed among young adult males in
comparison to females. In a study conducted by
Sonbol et al., they reported a male-to-female ratio
of 3.6:1 among the patients included in their inves-
tigation (24). Similarly, EImi et al. indicated a study
population distribution where 75% of participants
were male and 25% were female. In the present
study, it is found that male-to-female ratio of 3:1,

which was comparable with literature findings (26).

The Harris Hip Score (HHS) is a frequently used
assessment to measure both short- and long-term
postoperative functional outcomes in femoral frac-
tures. In the literature, a study in patients who un-
derwent surgery for an intertrochanteric fracture
reported a low HHS score in the short term after
surgery (27,28). Similarly, in studies conducted in
patients operated for proximal femur fracture, it
was reported that the HHS score was moderate in
the 1-year postoperative period (29,30).

Additionally, Moumni et al. reported that the mod-
erate to severe pain persisted even 7 years after IF
surgery after FSF in 17% of the patients and which
might be critical source of functional disabilities
9).

Climbing stairs is an important functional perfor-
mance that is widely used in daily life (31). To climb
stairs, increased range of motion of joints and
greater muscle strength in the lower extremities
are needed. The SCT is an appropriate test of func-
tional performance assessment since stair-climb-
ing activities are both an important part of daily
life and are related to independence and partici-
pation in society (32). Clinical studies have shown
that individuals with osteoarthritis climbed stairs
up and down for significantly longer time than in-
dividuals of the same age and sex both in the short
and long term (17,33). Davis HC et al. demonstrat-
ed that lower percent fat mass and higher percent
lean mass are individually associated with bet-
ter physical performance (20-m fast-paced walk,
30-second chair-stand test, stair-climb test) in in-
dividuals with radiographic and symptomatic knee
OA (33). There is a lack of studies assessing the
ability to climb stairs after femoral shaft fracture
patients. Our results also indicated disabilities in
stair climbing activity in the long term after IF sur-
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gery compared to healthy peers. Therefore, the
functional performance of individuals with FSF in
the short and long term should be monitored in
routine clinical visits.

In short-term follow-up clinical studies evaluating
the quality of life, it was found that quality of life
was significantly lower in both geriatric and young
adult populations in injuries such as unstable tro-
chanter fracture and distal femoral fracture, com-
pared to healthy individuals (34,35). Therefore, it is
observed that the quality-of-life scores of individ-
uals were lower than the norm values of the EQ-
5D population in long-term follow-up studies (10).
Ramoutar et al. evaluated young adult patients
with proximal femoral fractures at least 2 years af-
ter surgery and found that the mean EQ-5D value
was 0.70 (36). Larsen et al. reported that the mean
value of EQ-5D was 0.79 in young adult patients,
which they evaluated on average 55 months after
FSF. In our study, the mean EQ-5D value of the pa-
tients with femoral shaft fractures was 0.52 and
the mean EQ-5D value of the healthy individuals
evaluated was 0.84. We think that the reason for
some difference between the results of our study
and the results of the studies of Ramoutar et al,
and Larsen et al. is the difference in the norm val-
ues of the population in which the studies were
conducted. However, we consider that this numer-
ical difference can be explained by the facts that
there is no norm value for the Turkish population in
the EQ-5D scales formed by the EuroQol group and
that Larsen et al. reported that the mean Danish
index was 0.928 for males and 0.903 for females
in their comparative study with the norm values of
the Danish population (7). Even though the index
scores may be different according to cultural norm
values, it is reported that the long-term quality of
life scores of our individuals with femoral shaft
fractures were lower than their healthy peers in the
present study.

This study has some limitations. Firstly, the pres-
ent study did not measure the hip muscle strength
of individuals with FSF. Hip muscle strength after
surgery may be related to functional outcomes and
quality of life. Further studies are necessary to de-
termine whether individuals with FSF have long-
term weakness in the hip and related muscles. Sec-
ond, the preoperative status of functionality and
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quality of life of the patients could be obtained to
compare long-term outcomes with healthy peers.
Since the FSF requires immediate surgical inter-
vention, the preoperative status of patients unable
to be recorded. Lastly, the cross-sectional design of
the present study limits the generalization of the
obtained results.

We demonstrated that the individuals with FSF had
lower functional outcomes and decreased quality of
life even in the long term after internal fixation sur-
gery. It is obvious that only achieving fracture union
after surgery does not guarantee long-term better
functional outcomes and quality of life. Therefore,
the functional outcomes and quality of life assess-
ments should be also on the agenda of health pro-
fessionals both in the short and long term after
surgery to develop better rehabilitation strategies
for better outcomes in the FSF population.
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