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Abstract: The outcome of hemi hip arthroplasty is affected by many factors. Which factors may affect the outcome
remains a controversial topic. The aim of this study was to assess the factors that may have the greatest influ-
ence on patients’ postoperative outcome. 258 patients underwent HA from January 2006 to December 2012 were
included, consisting of 187 women (72.5%) and 71 men (27.5%) with a mean age of 85.140 * 4.370. Ordinal
logistic regression analysis was used to analyze the related factors included postoperative complications and gen-
eral conditions. Hip function was evaluated by Harris Hip Score. An older age (P = 0.007, odds ratio [OR] = 1.12)
was associated with a lower postoperative HHS. A higher BMI (P = 0.005, OR = 1.22) was associated with a lower
postoperative HHS. The ASA score (P<0.001, OR = 3.23) of the high group was associated with a poor prognosis
compared to the low group. When the patients had more comorbidities, they had poor functional outcomes (P<0.05,
OR = 3.76, 8.81). Regarding patients with diabetes, joint function was worse postoperatively for those with diabe-
tes than those without diabetes (P<0.001, OR = 1.19). Patients with an older age, a high BMI, a high ASA score,
and more comorbidities may have a poorer functional outcome. In those with hypertension, CHD, diabetes, and
COPD, the main negative factor affecting the prognosis is diabetes.
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Introduction

The morbidity of femoral neck fractures has
increased in China. Although uncemented bipo-
lar hemi hip arthroplasty has been widely used
in clinical practice, the postoperative prognosis
is not always satisfactory [1, 2]. The outcome of
hemi hip arthroplasty is affected by many fac-
tors such as the patients’ age, body mass index
(BMI), and comorbidities. Inappropriate periop-
erative management affects the patients’ post-
operative rehabilitation. Therefore, treating fe-
moral neck fractures in elderly patients should
reduce the risk of surgery and meet the
patients’ basic functional demands. Presently,
many studies have only focused on the out-
come of total hip arthroplasty because of
osteoarthritis [3-5]. There is a lack of research
related to femoral neck fractures in elderly
patients with complex conditions treated by
hemi hip arthroplasty.

The aim of this study was to assess the factors
that may affect the outcome in patients over
80 years who have experienced acute femoral
neck fractures. We attempted to determine
which factors have the greatest influence on
patients’ postoperative outcome.

Materials and methods

This retrospective study was performed at a
single hospital (Shanghai Ninth People’s Hos-
pital). The study was approved by our institu-
tional review board, and informed consent was
obtained from all patients. The inclusion crite-
ria were age >80 years, acute femoral neck
fractures caused by trauma, and the capacity to
walk without walking aids before the fracture
occurred. Uncemented bipolar hemi hip arthro-
plasty was performed as the main treatment.
Patients with dementia or other mental disease
and a general condition unsuitable for surgery
were excluded from the study.
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Table 1. Patients’ general conditions

waiting time, operation time, intraopera-

Condition

tive bleeding, and preoperative comor-

Total (n) 258
Sex (male/female)

Age (years) 85.140 + 4.37
BMI (kg/m?) 21.9 £+ 3.27
Anesthesia (general/spinal, n) 239/19
Comorbidity groups (1/2/3/4) 68/95/54/41
Comorbidities (n)
Hypertension 98
Diabetes mellitus 85
COPD 39
CHD 36

ASA score (n)
Low score group (Level I/11)
High score group (Level llI/IV)
Time from fracture to operation (h)
Operation time (min)
Blood loss (mL)

71/187 (27.5%/72.5%)

192 (47/145)
66 (59/7)
50.678 + 7.215
48.236 + 12.448
105.937 + 37.219

bidities. The primary outcomes of follow-
up included postoperative complications
(e.g., infection, dislocation, and thrombo-
embolism problems), re-operation for
any reason, and mortality at 30 days
and 1 year postoperatively. The patients’
anesthesia grade was based mainly on
theAmericanSocietyof Anesthesiologists
(ASA) score. In this study, we divided the
ASA score into the low score group (lev-
els I and Il) and the high score group (lev-
els lll and IV).

Hip function was evaluated by the Harris
Hip score (HHS). In this study, we divided
patients into the excellent group (the
score ranged from 90-100), good group
(the score ranged from 80-89), and fair
group (the score was <80).

Values are expressed as the mean + standard deviation; n: number of
patients; BMI: body mass index; COPD, chronic obstructive pulmo-
nary disease; CHD: coronary heart disease; ASA: American Society of

Anesthesiologists.

Table 2. The outcomes of patients postopera-
tively

Postoperative complications Patients, n
Infection 0
Dislocation 3
Thromboembolism 1
Periprosthetic fracture 3
Prosthesis loosening 0
Mortality (30-day/1-year) 2/24
Harris Hip Scores”
Excellent 56 94.61+2.31
Good 169 88.38+4.21
Fair 33 76.25+4.16
Total 258 88.71 +8.62

“Values are expressed as the mean + standard deviation.

Of all 443 patients with a femoral neck fracture
from January 2006 to December 2012, 258
eligible patients were identified for this study,
including 187 women (72.5%) and 71 men
(27.5%) with a mean (standard deviation [SD])
age of 85.140 + 4.370 years (range, 80-99
years).

The patients’ general condition was consid-
ered, including their age, sex, BMI, preoperative
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To investigate the relationship between
joint function and the postoperative
comorbidities, we divided patients into
four groups by the number of basic dis-
eases: group 1 (no diseases), group 2
(only 1 disease), group 3 (two diseases), and
group 4 (at least three diseases).

The data of different groups was analyzed by
Chi-square analysis. Ordinal logistic regression
analysis was used to find out which factors are
influential in our study. All statistical analyses
were performed on a personal computer using
SPSS software for Windows (version 19.0;
SPSS, Chicago, IL, USA). The incidence of
patients’ general condition, basic diseases,
and HHS were analyzed using descriptive sta-
tistics. The relevant parameters were chosen
based on the results of the parameters in the
statistical database (« = 0.05). Ordinal logistic
regression analysis was used for parameters
with P<0.05.

Results

General data on the patients are shown in
Table 1. The ASA scores were distributed as fol-
lows: level |, 47 cases (18.2%); level ll, 145
cases (56.2%); level lll, 59 cases (22.9%); and
level IV, 7 cases (2.7%). The majority of patients
(239; 92.6%) underwent hemi arthroplasty
under general anesthesia, whereas 19 (7.4%)
received spinal anesthesia. The mean (SD)
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Table 3. Chi-square analysis of the patients’ general condition

Parameter Excellent Good Fair P value
Total 56 169 33

Age (years) 83.95 £ 4.00 85.05 £ 4.19 87.61+£4.93 0.001
Sex (M/F) 12/44 51/118 8/25 0.059
BMI (kg/m?) 21.587 +2.38 22.410 £ 2.18 22.660 £ 2.32 0.034
Waiting time (h) 52.13 £8.19 49.26 £+ 9.71 51.47 +7.78 0.094
ASA (low/high) 56/0 126/43 10/23 <0.001
Anesthesia (general/spinal) 56/0 160/9 23/10 <0.001
Operation time (min) 4782 + 8.21 49.29 + 10.71 47.84 + 10.62 0.539
Operative bleeding (mL) 100.45 + 40.22 110.78 £ 36.38 104.31 + 30.28 0.079
Comorbidities (0/1/2/>3) 26/27/2/1 42/68/43/16 0/0/9/24 <0.001

Values are expressed as the mean * standard deviation; M: male; F: female; BMI: body mass index; ASA: American Society of

Anesthesiologists; SE, standard error.

Table 4. Results of the ordinal logistic regression analysis

after hip bipolar hemiarthro-

B SE  Wald Pvalue

OR (95% Cl)

plasty. Twenty-four patients

(9.3%) died within 1 year

Excellent 15.99 3.83 1741 <0.001 . ;

postoperatively from various
Good 22.47 4.08 30.37 <0.001

causes: 6 cases of heart
Age 0.16 0.04 720 0.007 1.12(1.03,1.22) head blood-vessel, 6 of pul-
BMI 0.20 0.07 803 0.005 1.22(1.06,1.40) monary infection, 3 of diabe-
ASA score 1.17 0.62 12.49 <0.001 3.23(2.63, 10.78) tes Comp”cationsy 3 of renal
Anesthesia 0.32 0.62 026 061 insufficiency, 3 of a malignant

Comorbidity Group 2 0.37 0.36 1.04 0.31

3 132 0.68 11.62 0.001 3.76(2.69, 14.31)
4 218 0.78 28.90 <0.001 8.81(5.22,40.41)

1 0

tumor, and 1 of a traffic crash.
The reason for death was
unknown in 2 cases.

The HHS is shown in Table 2.

2. A benchmark for comparison, the coefficient of O; BMI: body mass index; ASA: The

American association of the anesthesiologist; Cl: confidence interval; OR, odds ratio.

waiting time from fracture to operation was
50.678 = 7.215 hours. The mean (SD) surgery
time (from incision to closure) was 48.236 +
12.448 min. Blood loss during the operation
was 105.937 + 37.219 mL. The mean (SD) BMI
was 21.9 + 3.27 kg/m?2. Sixty-eight patients
had no basic diseases (26.4%), whereas 95
(36.8%) had one, 54 (20.9%) had two, and 41
(15.6%) had at least 3 diseases.

Among all 258 cases, no infection or wound
healing problems were reported. Three patients
(1.16%) had joint dislocation. One patient
(0.38%) requested medical help because of
deep venous thrombosis. Three patients (1.16%)
underwent re-operations for periprosthetic
fractures, all of which were caused by trauma.
No prosthesis loosening was recorded on the
basis of radiography findings during the follow-
up (Table 2). Two patients died within 30 days
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The mean (SD) score was
86.71 + 8.62 at the last fol-
low-up. At the last follow-up
examination, 56 patients scored over 90, with
a mean (SD) of 94.61 + 2.31, and 169 scored
from 80-89 (mean [SD], 85.38 + 4.21). Thirty-
three patients scored lower than 80, with a
mean (SD) of 76.25 + 4.16.

A comparison of the parameters is shown in
Table 3. There were statistically significant dif-
ferences among the HHS groups for age, BMI,
the ASA score, comorbidity groups, and the
anesthesia method (all, P<0.05); the other
parameters were not significant (all, P>0.05)
(Table 3). There was no direct relationship
between joint function and the method of anes-
thesia according to ordinal logistic regression
analysis (P>0.05) (Table 4). An older age (P =
0.007, odds ratio [OR] = 1.12) was associated
with a lower postoperative HHS. A higher BMI (P
= 0.005, OR =1.22) was associated with a
lower postoperative HHS. The ASA score (P<
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Table 5. Chi-square analysis of the four
diseases

Diseases Excellent Good Fair Pvalue
Total 56 169 33

Hypertension 21 69 8 0.199
Diabetes 11 59 15 0.028
COPD 6 28 5 0.570
CHD 3 31 2 0.020

COPD: chronic obstructive pulmonary diseases; CHD:
coronary heart disease.

0.001, OR = 3.23) of the high group was ass-
ociated with a poor prognosis compared to the
low group. The influence of the number of
comorbidities on joint function postoperatively
was significant. Compared with the groups of
patients without diseases, there was no signifi-
cant difference in patients with only one dis-
ease (P =0.309). The P values of the comorbid-
ity group 2 and comorbidity group 3 were
<0.05. According to the OR (3.76, 8.81), when
the patients had more comorbidities, they had
poor functional outcomes.

The most common comorbidities were hyper-
tension (98 cases), diabetes (85), chronic obs-
tructive pulmonary disease (COPD) (39), and
coronary heart disease (CHD) (36). The other
diseases were not statistically significant.
Therefore, they were excluded from the study.
The results of diabetes and CHD (P<0.05) were
statistically significantly different among the
HHS groups according to the chi-square test
(Table 5). However, ordinal logistic regression
analysis showed that there was no direct rela-
tionship between CHD and the patients’ out-
comes (P>0.05). Regarding patients with dia-
betes, joint function was worse postoperatively
for those with diabetes than those without dia-
betes (P<0.001, OR = 1.19) (Table 6).

Discussion

Femoral neck fractures are common in the
elderly. Currently, uncemented bipolar hemi
hip arthroplasty has become the first line of
treatment. However, the prognosis of elderly
patients is still not as good as that for young
patients, as there are still many problems [6].
Hawker [7] thought that the most important
factor that affects the prognosis of elderly
patients is the comorbidities. Other scholars
have thought that age, obesity, and other fac-
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tors affect patients’ postoperative rehabilita-
tion. The patients’ quality of life of recovery is a
complex process wholly influenced by multiple
factors.

Elderly patients are different from young
patients. They often have the following charac-
teristics: 1. comorbidities: the elderly often
have a variety of basic diseases before fracture
such as hypertension; 2. a poor stress res-
ponse: the elderly do not easily or quickly
respond during an emergency; 3. poor recov-
ery: the recovery function of the elderly is
decreasing, which makes it difficult to restore
their internal condition to a stable state; and 4.
high mortality: functional degeneration causes
elderly patients to have a lower life expectancy.
Therefore, surgeons can restore the patient’s
hip function by using proper treatment, but the
chain reaction of events during postoperative
follow-up still greatly affects the patients’ qual-
ity of life.

The most critical factor is comorbidities.
Different diseases are widely considered a
major factor affecting the patients’ prognosis
[7]. In this study, >73% of the patients had
at least one kind of disease. The most com-
mon comorbidities were hypertension, diabe-
tes, COPD, and CHD. The results showed that
when patients had only one kind of disease,
there was no difference in joint function com-
pared to patients with no complications. As the
number of diseases increased, the postopera-
tive influence on joint function also increased
compared with healthy patients. When only
onecomorbidity exists, it can be compensated
by the body’s function in some way. Thus, the
short-term follow-up after joint replacement
was always good. However, the long-term fol-
low-up may be poor. When complications exist
together, the impact on the body’s system may
be mutual superposition. Particularly, in impor-
tant systems, it may cause patients to lose
their tolerance ability. Thus, the patients’ prog-
nosis after joint replacement is not ideal.

Diseases of the cardiovascular system are the
main cause of postoperative complications.
They account for 42-75% of malignant compli-
cations after joint replacement [8]. Parvizi [9]
thought that in the process of surgery, due to
intramedullary operation, the risk of bone mar-
row microemboli would increase. Thereby, it
may aggravate heart burden, causing postop-
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Table 6. Results of the ordinal logistic regression analysis

likely to have postoperative dislo-

cation, prosthesis loosening, and

B SE  Wald Pvalue  OR(95% Cl) . 8
Excellent  11.399 3.321 11.779 0.001 oltgerlgosﬁperat"’e Cﬁmp“cst'lons
Good 16.223 3.462 21.965 <0.01 [12, 13]. However, other scholars
H tensi 0335 0271 1527 0271 think that there is no relationship
ypertension - -o. ' ' ' between joint function and BMI
Diabetes 0.176 0.056 9.786 0.002 1.19(1.07,1.33) [14]. According to the present stu-
COPD -0.061 0328 0.034 0.853 dy’s results, the change in BMI was
CHD 0.378 0.308 1.510 0.219

one of the main factors that affect-

COPD: chronic obstructive pulmonary diseases; CHD: coronary heart dis-
ease; Cl: confidence interval; OR: odds ratio; SE: standard error.

erative adverse events related to the circulato-
ry system. In our study, the rate of patients with
hypertension and/or CHD was also high. Blood
pressure control is beneficial for reducing the
occurrence of complications and reducing
bleeding during the operation. The blood pres-
sure in patients with hypertension needs to be
carefully controlled. For such patients, sur-
geons should pay attention to the blood pres-
sure to reduce central and critical damage.
Perioperatively, it is easy to cause a micro
thrombus due to the patient’s highly coagula-
ble state. Gandhi [10] surveyed >3,400 cases
of joint replacement and found that the inci-
dence of myocardial infarction during hospital-
ization is as high as 1.8%. Thus, doctors need
to fully assess the patient’s preoperative heart
function to avoid adverse events.

Respiratory disease is another big threat. In
this study, the rate of COPD was 15%. Previous
reports have shown that patients with COPD
had a relative risk of 2.7-4.7 for postoperative
complications [7]. This kind of disease redu-
ces lung compliance and may cause an anoxic
condition. During the perioperative period, the
incidence of adverse events caused by acute
hypoxia was 4% [11]. Because of the subtle
changes in the structure of the lung, the rate
of pulmonary infection increased significantly.
As a result of atypical symptoms, mixed infec-
tion of flora, and drug resistance, mortality was
high. In the current study, 6 patients died of
lung infection, which was also associated with
this factor. Surgeons need to carefully maintain
normal oxygen saturation of patients and avoid
hypoxia caused by cardiopulmonary function
changes during perioperative adjustments.

In addition to basic diseases, BMI is another
factor that affects patients’ prognoses. Some
scholars believe that obese patients are more
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ed patients’ postoperative HHS.
The HHS was lower in patients with
a higher BMI, and there may be two
reasons for this: 1. excess fat distribution
increases the body load, and reduction of circu-
lation function and joint pain lead to a poor
daily life; 2. after joint replacement, obese
patients are more likely to have articular carti-
lage and prosthesis wear, which may cause dis-
comfort [8]. In addition, the thickening of body
fat may cause a deeper intraoperative incision,
leading to fat liquefaction and necrosis of the
wound skin. This is a significant factor that
affects the patients’ prognoses. However, with
the increasing obesity, diseases of the cardio-
vascular, endocrine, and motor systems will
increase accordingly [15]. Consequently, weight
control in the elderly needs to be studied in
more detail.

Another important influence on prognosis is
diabetes, which is associated with an increased
BMI. Existing studies have shown that diabetes
is an increasing risk factor for osteoporosis.
The fracture rate is high in diabetic patients
[16]. In this study, we found that diabetes had a
negative effect on the reconstruction of joint
function. With the progression of the disease,
organs such as the vessels, kidney, and retina
will gradually develop disorders, which may
seriously affect the patient’s self-care ability
and life quality. Because of poor blood sugar
control, changes in microcirculation may cause
growth restriction in granulation tissue, which
easily causes poor wound healing. As several
systems are gradually affected, different com-
plications will cause a high mortality. In the cur-
rent study’s follow-up process, three patients
died of diabetic complications within 1 year
postoperatively. Patients with diabetes have
another hidden danger: joint infection [17]. In
addition, the increase of microcirculation may
enhance the risk of deep vein thrombosis for-
mation with the progression of diabetes [18]. In
light of these factors, patients with diabetes
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need to regularly control their blood sugar, and
more attention is needed in terms of periopera-
tive monitoring and adjustments.

In this study, we also found that the ASA score
was associated with the patients’ joint func-
tion. The results showed that the high score
group’s joint function was worse than the low
score group’s joint function. A few reports in the
literature confirm the same finding. The ASA
score was evaluated according to the patients’
health condition, life, and ability to work.
Patients of levels | and Il generally had a good
condition. Those of levels lll and IV had certain
risks that surgeons needed to prepare for. A
high score indicates that the patient’s preoper-
ative condition is generally poor with a low qual-
ity of life. Thus, their postoperative functional
recovery can be predicted. The findings of post-
operative functional recovery seemed to be
related with the predictive ASA score.

In general, the uncemented artificial femoral
head prosthesis for treating femoral neck frac-
tures in aged patients was associated with
good outcomes. We found that the patients’
age, BMI, ASA score, and comorbidities are
factors that will affect joint function postopera-
tively. However, there were still some short-
comings in this study. First, our study mainly
focused on a short-term follow-up so it lacked
long-term data to support our theory. Second,
to evaluate the patients’ postoperative joint
function, we only used the HHS. Factors such
as the patients’ quality of life remain to be fur-
ther evaluated. Finally, this was only a prelimi-
nary analysis of the factors related to patients’
prognosis. The influence of various confound-
ing factors needs to be eliminated by perform-
ing further stratified analyses.

Conclusions

Uncemented femoral head replacement is
widely used for femoral neck fractures in aged
patients. Patients’ age, BMI, ASA score, and
comorbidities are factors that will affect joint
function postoperatively. Patients with an older
age, a high BMI, a high ASA score, and more
comorbidities may have a poorer functional
outcome. In those with hypertension, CHD, dia-
betes, and COPD, the main negative factor
affecting the prognosis is diabetes. Thus, more
attention is needed to provide better rehabilita-
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tion to patients who are old and obese with
a higher ASA score and diabetes.
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