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Factors Affecting Mortality in Nonagenarian Population
following Surgery for Fragility Hip Fractures: An Experience
from a Tertiary Level Trauma Center in India
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Introduction: Fragility hip fractures in nonagenarian patients pose a great challenge in management. To the best of our knowledge, no
study has previously evaluated the outcomes and risk factors for mortality after hip fractures in this subgroup of population from the Indian
subcontinent. Materials and Methods: A retrospective observational study was performed on nonagenarian patients (aged >90) who underwent
surgery for hip fractures between March 2016 and March 2019. The patients were divided into two groups: “survivor group” (Group A) and
“mortality group” (Group B). The demographic data, type of fracture, side of fractured limb, preinjury ambulatory status, American Society of
Anesthesiologists (ASA) status, comorbidities, time interval from injury to surgery, operative time, length of hospital stay, and postoperative
ambulatory status were recorded from hospital medical records and were studied between the two groups. The follow-up duration of the study
was 1 year. Results: Thirty-four patients were included in the study. Both the groups had 17 patients each. Cardiac dysfunction was the most
common cause of mortality. The time interval from injury to surgery (odds ratio [OR] = 11.2), gender (OR = 0.23) and postoperative mobility
status (OR = 0.07) were found to be significantly different between the two groups. No significant difference in ASA grade, comorbidities,
fracture type, preinjury ambulatory status, operative time, and length of hospital stay was seen between the two groups. Conclusions: Risk
factors for mortality after hip fracture surgery in the nonagenarian population are male gender, delay in surgery (>3 days) and poor ambulatory
status in the postoperative period. Hence, the aim for such patients with hip fractures should be to perform an early surgery and encourage
an early ambulation.
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INTRODUCTION Though nonagenarians represent a small subgroup, fragility
hip fractures in them pose a great challenge to both orthopedic
surgeons and physicians, as they frequently suffer from
multiple comorbidities and functional impairment. Care for
these patients is complex and requires a multidisciplinary
approach.! The literature has shown that the 1-year mortality
rates after hip fracture in nonagenarians are as high as
24%—50%.14-10

The advancements in medicine have led to an improvement
in the care and management of the geriatric population
throughout the world, hence leading to an increase in the
survival of this population group. According to the WHO, by
2050, the population of people aged 65 years and above is
estimated to be about 1.5 billion, which will be around 16%
of the global population and approximately 6.5 million hip
fractures will occur around the world.™? Therefore, the burden ;
on the health care. sy§tem will further increase. In India? with Department of Orthop::(fi;Z??J;?L::;;:;w;:;:ﬁpgi ??arﬂﬂetlhcl\g:ttg:
the improvement in life expectancy, the present population of Al India Institute of Medical Sciences, New Delhi - 110 029, India.
nonagenarians (90 years or above) was reported to be over 1.33 E-mail: samarthmittal@gmail.com
million in 2019.5
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It has been stated in literature that advancing age in patients
with hip fracture is associated with a significant increase in
postoperative complications, high mortality rate, and poor
functional prognosis.>!"1¢1 Also, the limitation of activity
after a fracture adds to the risk of increased complications
and hence increased mortality rate. These fractures should
therefore be managed urgently as surgery aids in early
mobilization, optimal nursing care, rehabilitation, which in
turn leads to better functional outcomes, shorter duration of
hospital stay, and decreased mortality compared to nonsurgical
treatment.*#1%17.18] The timing of the surgery in these patients
has been a topic of debate. Nevertheless, literature suggests
that early surgical fixation is associated with better outcomes
and less mortality.[!19-21)

There have been various studies published worldwide,
evaluating the outcomes and risk factors for mortality after
hip fractures in the nonagenarian population. But as per our
knowledge, no such study has evaluated the same from the
Indian subcontinent from a single center. Hence, we conducted
this study in nonagenarians who were surgically managed
for hip fractures at our institute to evaluate the risk factors
associated with poor outcomes in them.

MAaTeriALS AND METHODS

After obtaining clearance from the institutional ethics
committee, we conducted a retrospective observational study
of patients who underwent surgery for hip fractures at our level
1 trauma center in India between March 2016 and March 2019.
Patients with ages equal to or more than 90 years were included
in the study. Patients with pathological fractures (due to tumors)
and high-velocity injuries were excluded from the study. The
patient details such as age, gender, type of fracture, side of the
fractured limb, preinjury ambulatory status, American Society
of Anesthesiologists (ASA) status, comorbidities, the time
interval from injury to surgery, operative time, and length of
hospital stay were recorded from hospital medical records. The
patients whose records were not or partially available were
excluded from the study.

ASA scale was used to evaluate preoperative physical status
at admission.??! The comorbidities assessed were diabetes
mellitus, hypertension, renal disease, coronary artery disease,
chronic obstructive pulmonary disorder (COPD), cognitive
impairment, history of prior myocardial infarction (MI), stroke,
and any malignancy.

Fractures were divided into extracapsular and intracapsular
type, treated with closed reduction and internal fixation
with cephalomedullary nail and replacement arthroplasty,
respectively, as per hospital records. All the surgeries were
performed by two senior surgeons, and the reduction quality
was acceptable in all the patients needing fixation as per
Chang’s reduction criteria.?® All the patients were generally
mobilized full weight-bearing with the help of a walker on
the next day after the surgery and were encouraged to do knee
range of motion and quadriceps exercises. They were also

started on deep vein thrombosis prophylaxis with pneumatic
compression pumps, compression stockings, and oral aspirin
75 mg from the immediate postoperative period for 2 weeks.

The patients were followed up in outpatient clinic at 4 weeks,
3 months, 6 months, and 1 year, and postoperative ambulatory
status at 4 weeks (without support, with support, nonambulatory
or bedridden) was assessed along with any complications.
The patients who did not turn up in the clinic were contacted
telephonically and enquired about the ambulatory status and
the survival status as per departmental policy. The patients were
divided into two groups: those who survived were classified
as “survivor group” (Group A) and 17 patients who died were
classified as “mortality group” (Group B). Group B was further
divided into three subgroups: mortality within 30-day, within
90-day, and within 1 year, and the cause for mortality were
also documented.

Statistical analysis was performed using R statistical software
version 3.6.1. For continuous data, the Student’s ¢-test was
used if data followed a normal distribution, and the Wilcoxon
rank-sum test was used for nonparametric data. For ratios, we
used the Chi-squared test, while Fisher’s exact test was used if
the expected frequency in any cell was <5. Univariate logistic
regression analysis was done to assess the factors associated
with mortality and the odds ratio (OR) was calculated with a
95% confidence interval.

ResuLts

A total of 34 patients were included in the study. The mean
age of the patient population under study was 92.5 + 2.8 years.
Sixteen (47.06%) were male and 18 (52.94%) were female. Of
the 34 patients, 17 patients had died by 1-year (1-year mortality
of 50%), constituted the Group B. Out of these 17, 5 (29.4%)
patients died within 30 days and 16 of the 17 (94.1%) patients
had died by 90 days postsurgery. Within this group, cardiac
dysfunction (MI and cardiac arrest) was the most common
cause of mortality (n = 11, 64.71%). The demographic data
are shown in Tables 1 and 2.

The two groups (A and B) were compared to evaluate the
factors affecting mortality. There was no significant difference
in the age of the patients between the two groups (92.3 + 2.6)
versus (92.8 + 3.1), respectively. In group B, 11 were
male in contrast to five males in group A. This difference
was statistically significant (P = 0.039) and the univariate
logistic regression analysis showed that female sex was a
protective factor against mortality (OR = 0.23) (P < 0.05).
The statistical analysis showed no significant difference in
ASA grade, comorbidities, fracture type, preinjury ambulatory
status, operative time, and length of hospital stay between
the two groups. However, there was a significant difference
in the time interval from injury to surgery between the
two groups. The mean time interval from injury to surgery
in group B was 5.1 + 2.9 days, which was significantly
higher than group A which was 2.8 = 1.7 days (P < 0.05).
Furthermore, univariate logistic regression analysis also
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Table 1: Comparative data on pre- and post-operative variables

Variable Total (n=34), n (%) Group A (alive) (n=17), n (%) Group B (died) (n=17), n (%) P
Age (years) (mean) 92.5+2.8 92.3+2.6 92.8+3.1 0.775
Gender
Male 16 (47.06) 5(29.41) 11 (64.71) 0.039
Female 18 (52.94) 12 (70.59) 6(35.29)
Fractured side
Right 14 (41.18) 8 (47.06) 6(35.29) 0.486
Left 20 (58.82) 9 (52.94) 11 (64.71)
Preoperative mobility
No support 23 (67.65) 12 (70.59) 11 (64.71) >0.999
With support 11 (32.35) 5(29.41) 6(35.29)
Comorbidities
DM 6(17.65) 5(29.41) 1(5.88) 0.175
HTN 19 (55.88) 10 (58.82) 9(52.94) >0.999
Renal disease 2 (5.88) 0 2 (11.76) 0.227
CAD 4 (11.76) 2 (11.76) 2 (11.76) >0.999
Prior MI 3(8.82) 2 (11.76) 1(5.88) >0.999
COPD 2(5.88) 0 2 (11.76) 0.227
Prior stroke 2(5.88) 1(5.88) 1(5.88) >0.999
Dementia 3(8.82) 0 3 (17.65) 0.103
Malignancy 1(2.94) 1(5.88) 0 >0.999
ASA grade
lor2 18 (52.94) 9 (52.94) 8 (47.06) >0.999
3or4 16 (47.06) 8 (47.06) 8 (47.06)
Fracture type
Extracapsular 28 (82.35) 15 (88.24) 13 (76.47) 0.656
Intracapsular 6 (17.65) 2 (11.76) 4(23.53)
Time to surgery (days) 3.942.6 2.8+1.7 5.1£2.9 0.003
Operative time (min) 37.7+13.1 35.9+11.9 39.4+14.3 0.532
Length of hospital stay (days) 7.4+4.0 6.24+2.6 8.6+4.9 0.086
Postoperative mobility
No support 5(14.71) 4 (23.53) 1(5.88) 0.014
With support 20 (58.82) 12 (70.59) 8 (47.06)
Bedridden 9(26.47) 1(5.88) 8 (47.06)

MI: Myocardial infarction, COPD: Chronic obstructive pulmonary disease, ASA: American Society of Anesthesiologists, DM: Diabetes mellitus,

HTN: Hypertension, CAD: Coronary artery disease

Table 2: Mortality at different time points

Timepoint Mortality (%)
Within 30 days 5(14.71)
Within 90 days 16 (47)
Within 1 year 17 (50)

showed that a delay in surgery of more than 3 days since
the injury was significantly associated with higher mortality
(OR [95% CI]=11.2 [2.20-56.92]) (P < 0.05).

Ambulatory status was evaluated 4 weeks postoperatively.
In group A, four patients were ambulatory without support,
12 patients were ambulatory with support, and one was
nonambulatory, in contrast to group B, where one patient
was ambulatory without support, eight were ambulatory with
support, and eight were nonambulatory, and this difference was
statistically significant (P = 0.014). For the patients who died
prior to the 4-week follow-up, their postoperative ambulatory

status was assessed using hospital records and telephonically
with patients’ family. Moreover, univariate logistic regression
analysis showed that patients who were ambulatory in the
I-month postoperative period had a protective effect against
mortality (OR = 0.07) (P < 0.05).

Discussion

Hip fractures are associated with a high rate of mortality in
the older adults."?) Nonagenarians being severely osteoporotic
and more prone to accidental falls are more likely to present
with a hip fracture. They require a multidisciplinary approach
for their management due to the presence of associated
comorbidities.”*! Moreover, these patients have an elevated risk
of higher postoperative complications, poor surgical outcomes,
and higher mortality rates.l''"'®) Many studies have been
conducted throughout the world assessing hip fractures in the
nonagenarian population and the associated factors affecting
the outcomes and mortality in such patients. However, no
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similar study has been conducted in India as per our knowledge
in the nonagenarian population.

Cardiac dysfunction was the most common cause of mortality
in our study (n = 11, 64.71%) [Tables 2 and 3]. The 1-year
mortality rate in our study was comparable to the studies in
literature in the nonagenarian population (24%—50%).[147:10]
The 30-day mortality in our study is also comparable to the
previous studies (9%—18%).0>19 The literature has mentioned
various factors for mortality in older patients. Our study took
each of these factors for assessment and looked for their
correlation with mortality.

The study showed that females had a better survival rate as
compared to males in the postoperative period (P <0.05). The
higher mortality rate in males was consistent with previous
studies. This may be due to the higher associated comorbidities
present in males as compared to females.[!!:13:16:20.24] The
study showed that there was no significant difference in the
preinjury mobility status between the two groups. Although
some studies have shown preinjury mobilization status as one
of the important risk factors for mortality in hip fractures in
the older adults, our study showed that preinjury mobility was
not a significant risk factor for mortality (P = 0.714).[13:163]

We also assessed the preexisting comorbidities in our patients
which were diabetes mellitus, hypertension, renal disease,
coronary artery disease, Chronic obstructive pulmonary
disease (COPD), cognitive impairment, history of previous
M1, stroke, or malignancy [Tables 1 and 4]. Hypertension
was the most common comorbidity (19 patients) in our study
group. The presence of comorbidities was comparable in both
the groups. In univariate analysis, none of the comorbidities
when individually assessed was found to be a significant risk
factor for mortality. This finding may be due to the small
sample size of the study. The literature has reflected that the
presence of multiple comorbidities (>2), higher Charlson
Comorbidity Index, congestive heart failure, MI, renal
disease, pulmonary disease, diabetes mellitus, and cognitive
impairment are associated with high mortality in this group
Of patients.[] 1,14,19,20,26]

Previously studies have shown that the scale of ASA has a
major role in predicting mortality in geriatric patients with
hip fractures. A higher ASA grade (3 or 4) is associated with
higher mortality.['*?>27-2] However, there was no significant
difference in ASA status in both the groups in our study.
Furthermore, there was no significant relation between ASA
status and mortality (P < 0.05). There are few studies in
literature stating that extracapsular hip fractures are associated
with a high mortality rate.['*?¥ In contrast, few studies point
out intracapsular fractures as the risk factor for mortality.!'®
Ovidiu et al. stated that extracapsular fracture had a better
survival rate.?! Our study showed no relation of fracture type
to mortality in this age group.

Delay in surgery is a major concern for patients with hip
fractures as it may greatly affect the postoperative outcomes

as well as mortality. We evaluated the time interval from the
fracture to surgery which showed a significant difference in the
two groups (P <0.05), which was 2.8 + 1.7 days in group A as
compared to 5.1 £2.9 days in group B [Table 1]. The delay of
more than 3 days in surgery was associated with a higher rate
of mortality, OR = 11.2 (P < 0.05) [Table 4]. Previous studies

Table 3: Causes of mortality

Cause n (%)
Cardiac dysfunction 11 (64.71)
Sepsis 2 (11.76)
PE 1(5.88)
Respiratory failure 1(5.88)
Stroke 1(5.88)
Refracture (other limb fracture) 1(5.88)

PE: Pulmonary embolism

Table 4: Univariate logistic regression analysis of factors
associated with mortality

Variable 0dds ratio (95% Cl)
Age 1.06 (0.83-1.36)
Gender
Male Reference
Female 0.23 (0.05-0.96)*

Fractured side
Right 1.63 (0.41-6.46)
Left Reference
Preoperative mobility

No support Reference

With support 1.31(0.31-5.53)
Comorbidities*

DM 0.15 (0.02-1.46)

HTN 0.79 (0.2-3.06)

CAD 1.00 (0.12-8.05)

Prior MI 0.5 (0.04-6.12)

Prior stroke 1.14 (0.07-20.02)
ASA

lor2 Reference

3or4 1.13 (0.29-4.41)

Fracture type
Reference
2.31(0.36-14.72)

Extracapsular
Intracapsular
Time to surgery
Within 3 days

After 3 days

Operative time (per minute
increase)

Reference
11.2 (2.20-56.92)*
1.02 (0.97—1.08)

Length of hospital stay (days)
<7 0.27 (0.06-1.19)
>7 Reference
Postoperative ambulatory status
Reference
Ambulatory 0.07 (0.01-0.66)*

*P <0.05. CAD: Coronary artery disease, DM: Diabetes mellitus,
HTN: Hypertension, MI: Myocardial infarction, ASA: American Society
of Anesthesiologists, CI: Confidence interval

Nonambulatory
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have shown that a delay in surgery significantly affects the
rates of mortality in geriatric patients with hip fractures.['1%2123]
Few studies quantified 48 h as the cutoff for the delay, beyond
which the mortality rate increases.*3"

The mean length of hospital stay in Group A was
6.2 +2.6 days and 8.6 + 4.9 days in Group B. This difference
was statistically insignificant (P > 0.05). Furthermore, the
hospital stay of fewer than 7 days was not significantly
protective for mortality (OR = 0.27, P - 0.084). However,
few studies have highlighted the fact that longer hospital
stay is related to increased mortality rate.*>3! Early
ambulation after surgery is associated with better functional
outcomes and lower mortality.[®!5! Qur study showed lower
mortality in patients with early ambulation as compared to
nonambulatory patients (P < 0.05). The causes behind poor
mobilization in some patients were lack of will to walk
again, poor dietary intake, generalized frailty, and lack of
proper rehabilitative support at home. Higher mortality
is associated with delayed or no ambulation and can be
attributed to the worsening of the comorbidities that patients
already have.[624

There were few limitations of our study. The sample size
was small, which has led to a probable lack of correlation
between some of the proven risk factors and mortality. The
retrospective design of the study is also a limitation. It is
possible that patients with high risk factors (e.g., multiple
concurrent comorbidities) or those unfit for surgery have not
been surgically operated and therefore have not been included
in this study leading to a possible selection bias. The follow-up
was only 1 year, and a longer study is required to comment
upon the 3-and 5-year survival status of these patients. We did
not analyze the combination of comorbidities as a risk factor
for mortality.

CoNcLUSIONS

The nonagenarian hip fractures are significantly different from
other age groups in terms of functional outcomes and mortality
rate, strengthening the point that advancing age is a risk factor
of adverse events. Our study highlighted that male gender,
delay in surgery (>3 days), and poor ambulatory status in the
postoperative period are risk factors for mortality. However, no
correlation could be found between mortality and ASA grade,
comorbidities, fracture type, preinjury ambulatory status,
operative time, and length of hospital stay.

Early ambulation after surgery provides a beneficial outcome
and enhances the survival rate significantly. Hence, the aim
for such patients with hip fractures should be to perform an
carly surgery and encourage early ambulation. No significant
difference in was seen between the two groups.
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