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Hip fractures often occur in elderly people and are a major global health challenge causing many con-
sequences, both in health and socioeconomic costs. This review aimed to identify complications that
occur in patients with postoperative hip fracture between 30 days and 60 months after discharge. This
review was conducted on articles published from 2005 to 2017 obtained from the EBSCO, PubMed,
ProQuest and Google Scholar databases. The literature search followed PRISMA Guidelines. Key search
words included the terms: hip fracture, complication, postoperative, community, and nursing. Articles were
considered eligible if discussed the complications of hip fracture with surgical treatment, occurring post
hospital discharge and the patient was in the community. In this review, 23 articles were included that
met the inclusion criteria. There were 16 articles that cohort studies, 3 were retrospective studies, 3 were
randomized control trials and 1 article was an observational study. The time of observation varied from
30 days to the longest of 5 years. Quality assessment of the levels of evidence used the Oxford CEBM
recommendations. The review results found that postoperative hip fracture patients after discharge still
experienced various complications after 30 days and up to 1e3 years post-operation.

© 2020 Delhi Orthopedic Association. All rights reserved.
1. Introduction

Hip fracture is a fracture that often occurs in the lower ex-
tremities.1 For elderly people, hip fractures cause significant
morbidity and mortality and almost 50% of patients cannot fully
recover. Many elderly with hip fractures diewithin 12months post-
operation while a quarter of those who live independently need
long-term care.1,2 By 2040, it is estimated that the number of hip
fractures will double as the elderly population increases. Various
preoperative conditions and complications after surgery contribute
to the high morbidity and mortality rates.3

After surgery, many complications can occur when the patient is
hospitalized or post hospital discharge. Complications that occur
after a patient leaves the hospital often require readmission and can
result in death.4 One review reported about several concerns
involving postoperative complications that occurred during hos-
pitalization of patients.5 Some systematic reviews have also
m (U. Istianah), intansarin@
agetsari).
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reported on fractures, examining the post-discharge quality of life
and finding patients experienced high morbidity, further fractures,
and high mortality rates.6 Another systematic review about pre-
operative indicators for mortality conducted a meta-analysis of
outcomes following hip fracture surgery. There were 13 preopera-
tive characteristics that correlated to postoperative mortality and
the results of the meta-analysis indicated four characteristics that
were related to mortality risk up to 12 months postoperatively,
specifically pre-fracturemobility, age>85 years, abnormal ECG, and
cognitive impairment.7

Concerning health-related quality of life, one study showed that
most patients recovered within 6 months after the fracture.8

Meanwhile, a specific review of post-operative complications af-
ter the patient’s discharge from the hospital has not been
completely studied. By knowing the kinds of complications that
occur after the patient is in the community, preventive measures
can be taken so that their functional outcomes can be increased,
mortality and morbidity can be prevented. This literature review
aimed to identify postoperative complications of hip fracture in
patients after hospital discharge from a variety of available
evidence.
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2. Methods

A systematic literature search was conducted in March 2019.
Literature reviews were conducted on articles published from 2005
to 2017 obtained from electronic databases: EBSCO, PubMed, Pro-
Quest, and Google Scholar. Literature search used the following
search terms: hip fracture, complication, postoperative, community,
and nursing, with the limitation of all literature in English. All
search results were then exported to Mendeley reference man-
agement software. The literature search used the PRISMA guide-
lines. The search results are presented in Fig. 1.

The inclusion criteria of the research article included in this
review literature were: a) postoperative hip fracture patients, b)
age > 50 years c) measurement of complications made after the
patient was in the community d) community settings, and e) arti-
cles published in English. All articles in the form of reviews were
excluded from this literature review. Search results were sorted
after excluding duplicate citations, which was done by reading the
title and abstract, then selecting full text article in accordance with
eligibility criteria. Articles were considered eligible if they dis-
cussed the complications of hip fracture with surgical treatment,
which occurred post hospital discharge and the patient returned
Fig. 1. Prisma diagram

9

home to their community. This literature review included all study
levels from I to V. Quality assessment of the evidence levels of the
studies used the Oxford CEBM recommendations. Data extraction
in this review literature contained the list of studies included in the
review and complications experienced by hip fracture patients after
surgery that have returned home to their community.
3. Results

The main results of the literature search on several electronic
databases obtained as many as 4770 studies. After duplicates were
removed, the number of studies became 3844. The results of the
selection through the title or abstract were 217 studies and after
full-text selection according to eligibility criteria, finally there were
23 studies included. Articles included in this literature review
consist of 3 articles with 1st level of evidence,10,22,30 13 articles with
2nd level of evidence,8,14e16,20,21,29,40e44,49 6 articles with 3rd level
of evidence,2,11,26,45e47 and one article with 4th level of evidence.48

As many as 3 articles used randomized controlled trial study for
the research design,10,22,30 and 16 articles were using prospective
observational cohort study for the research
design,4,8,11,14e16,20,29,40e46,49 3 articles were retrospective
of search results.
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studies,2,26,47 and one study used observational design.48

Of the 23 studies that were reviewed, there were 13 studies that
measured complications after 1 month of discharge, 7 studies that
took measurements at 3 months post-discharge, 4 studies that
measured at 6 months post-discharge, 15 studies that measured at
1 year post-discharge, 3 studies that measured at 2 years post-
discharge, 4 studies that measured at 3 years post-discharge, and
1 study thatmeasured at 5 years post-discharge. Number of studies,
types of complications, and time of measurement of complications
are shown in Table 1. Complications that appear at each measure-
ment time are presented in Table 2 below.
4. Discussion

4.1. Mortality

Mortality is widely used as an outcome parameter in various
studies. The results of this review were not different from previous
systematic reviews where the mortality rate of patients with hip
fractures was very high.6 This is also consistent with the existing
literature where patients with hip fracture experienced high mor-
tality.9 High mortality was also correlated to comorbidities suffered
by patients at hospital admission, resulting in postoperative com-
plications and increased mortality.4 The mortality rate that
occurred after 30 days after surgery ranged from 3.2% to 10.4%. The
rate became 4.7%e19% after 3 months, 13%e30.3% after 6 months,
3.3%e46% after 1 year, 26.2% up to 37.2% after 2 years, and 32.3% up
to 100% after 3 years.

Another study stated that high mortality other than due to
comorbidities was also related to complications that occurred
during hospitalization. Cancer, cardiovascular disease, dependence
in personal activity of daily living (P-ADL), cardiac failure, dementia,
and pulmonary embolism were all independent predictors during
Table 1
List number of studies, types of complications and time of measurement of complication

Time After Operation 1 month 3 months 6 month

Complications type/Number of Study
Mortality 11 5 2
Pneumonia
Chest Infection 1
Respiratory Infection
Wound Infection 1 1
Deep infection 1
Wound dehiscence
Urinary Tract Infection 1
Dislocation 1 1
Falls 1
Fallen
New Fracture
New Admission 1 2
Deep Venous Thrombosis 3
Pulmonary Embolism 2
Myocardial Infarct 2 1
Cardiac Failure 1 1
Cardiac Event 1 1
Anxiety
Depression 1
Decubitus
Stroke 2
Gastro intestinal bleed 1
Renal Failure
Abdominal Pain
Cancer 1
Gastric ulcer
Reoperation 2 2 1
Atrial Fibrillation
Avascular necrosis

10
hospitalization of mortality.10 Since comorbidities before surgery
are very influential, high risk management, such as paying atten-
tion to preoperative health status and preventing postoperative
complications, is needed to reduce mortality and if complications
have occurred, special care and treatment should be given. Several
studies of hip fracture patients that included mortality as a long-
term outcome parameter indicated that the cause of death was
not significantly associated with acute trauma.11e13 One-year
mortality rates were affected by baseline frailty.11

Low mortality in the community was found after the introduc-
tion of a new program for hip fracture.14 Comprehensive geriatric
assessment contributes to low first year post-operative mortality
including daily geriatric medical care with outpatient follow-up.
The existence of specific and targeted follow-up related to the
assessment of the health of blood vessels and bones might also
contribute to reduce 1-year mortality.15

Conversely, one study of mortality found that patient age at the
time of injury was the single most significant influence on patient
outcome. The results showed that the older patients had higher
mortality rate and shorter survival time. The study also found that
delay in surgery did not affect the mortality rate.16
4.2. Infection

Complications of infection in postoperative hip fracture patients
were mostly related to comorbidities that accompanied patients
before surgery.4 Up to 3months postoperatively, the causes of many
readmissions were urinary tract infections (UTI) and pneumonia.2

Complications of postoperative infections were also thought to be
related to overlapping surgery.17 The risk of postoperative pneu-
monia was mostly related to postponement of surgery and old age.
It was found to be less in patients with short length of stay (LOS)
and early mobilization.2,18,19
s.

s 1 year 2 years 3 years 5 years

12 2 4
4 1
2
1 2
1
3 1 1

1
4 1
6 1 1
4 1
1 1
2 1
6 1
4 1
5 1
6 1
4 1

2

3 1 1
5 1
3
1
1
1 2
1 1
4 2 1
1
1



Table 2
Post discharge complications in post-operative hip fracture patients.

No Time of
measurement

Complications

1. 1 month Mortality, chest infection, wound infection, deep infection, urinary tract infection, deep venous thrombosis, dislocation, falls, pulmonary embolism,
new admission, reoperation stroke, gastrointestinal bleed, cancer, myocardial infarct, cardiac failure or event, and depression

2. 3 months Mortality, wound infection, dislocation, reoperation, myocardial infarct, and cardiac failure
3. 6 months Mortality, new admission, reoperation and cardiac event
4. 1 year Mortality, pneumonia, chest infection, respiratory infection, wound infection, deep infection, urinary tract infection, dislocation, falls, new fracture,

new admission, decubitus, stroke, gastrointestinal bleed, renal failure, abdominal pain, cancer, gastric ulcer, reoperation, atrial fibrillation,
avascular necrosis, deep venous thrombosis, pulmonary embolism, myocardial infarct, and cardiac failure

5. 2 years Mortality, deep infection, wound dehiscence, dislocation, decubitus, and reoperation
6. 3 years Mortality, pneumonia, respiratory infection, deep infection, urinary tract infection, dislocation, falls, new fracture, new admission, decubitus,

stroke, cancer, gastric ulcer, reoperation, deep venous thrombosis, pulmonary embolism, myocardial infarct, cardiac failure and cardiac event
7. 5 years No complication occur
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At 30 days after surgery, complications of chest infection were
9% (215/2448), while complications of UTI were 4% (98/2448) and
wound infection or deep infection were 1.1% and 1% (27/2448),
respectively.4 At 1 year after surgery, complications that occurred
were deep infection (1.1%e6.7%), wound infection (4%), pneumonia
(4.65%e13.3%), surgical infection (4.3%), and UTI (0.9%e
34.30%).8,20,21 At 2 years postoperatively, complications of wound
dehiscence were as much as 2% and a deep infection was 7%.22 At 3
years postoperatively, UTI was found as much as 52.35%, while
respiratory infection was 12.7e34% and deep wound infection was
1.34%.10
4.3. Dislocation

One major complication of total hip arthroplasty (THA) is
dislocation, occurring in 2%e20% of patients. The lowest level is
THA for patients who do not experience a fracture. The low inci-
dence of complications from dislocation is related to the surgeon’s
level of experience, the surgical procedure, and application of
cemented stems.23
4.4. New admission

Assessments of quality of care and cost as well as patient
outcome often involve frequency of readmission. Shum et al. con-
ducted a study in 2014 found that after the implementation of care
pathways was done for one month or 1 year, the level of read-
mission did not change. However, the level of readmission must be
carefully considered in the health care system. Another study stated
1/3 of patients experienced readmission within 6 months after hip
fracture surgery.24 Most readmission was caused by non-surgical
events, including new falls, systemic infection, and cardiovascular
disease. These conditions are in line with previous research con-
ducted by Giusti et al., in 2008, which showed that readmissionwas
mostly caused by infection and cardiac disease.25
4.5. Reoperation

Reoperation in postoperative hip fracture patients can be caused
by dislocations that require revision with surgery. Reoperation also
occurred due to a deep infection that needed surgery for irrigation.2

Specific reoperation in femoral neck fractures was due to avascular
necrosis, nonunion or aseptic loosening in patients with unce-
mented hemiarthroplasty. In trochanteric fracture patients, the
most common reasons for reoperation was nonunion of the frac-
ture, screw penetration, or failure of osteosynthesis.24
11
4.6. Decubitus

Complications of decubitus in postoperative hip patients are
associated with immobility. Special considerations for patients
undergoing hip repair include a careful skin examination in the
area of stress, especially the heel. Decreased postoperative hip
fracturemobility can increase the risk of pressure injury in this area
within 24 h.9

4.7. Deep vein thrombosis/pulmonary embolism (DVT/PE)

Patients undergoing hip fracture surgery are at high risk for
DVT/PE. Apart from orthopaedic injuries, old age, medical comor-
bidity, and poor postoperative mobilization contributed to this high
risk of thromboembolism.26,27 The incidence of DVT can be reduced
by administering prophylaxis. After proximal femoral fracture, fatal
pulmonary embolism occurs in less than 10% of patients. The risk of
DVT/PE may continue post operatively even after administration of
thromboprophylaxis.28

4.8. Anxiety/depression

The results of a study conducted by Ruths in 2017 consistently
reported lower anxiety/depression levels 1 year post surgery in
cities with majority populations over 80. Lower anxiety/depression
levels might indicate that this community provided better living
conditions for the elderly in general.29 In other studies, symptoms
of depression immediately and 6 weeks after surgery predicted
adverse outcomes regardless of patient’s age and functional levels
before illness. Symptoms of depression strongly influenced re-
sponses to assessment questionnaires such as the Sickness Impact
Profile (SIP), which showed that depressionworsened the effects of
hip fracture on a patient’s life, more than the level of decline in
objective function could explain, which was measured by
performance-based results.30

4.9. Falls and new fracture

Postoperative hip fracture patients usually have several
comorbidities and experience several complications, such as falls,
fractures, infections, pressure ulcers, delirium, and cardiovascular
events. If they are associated with mortality, the comorbidities and
complications were closely related. Usually, if the patient was
hospitalized, the complications mentioned above could be pre-
vented properly. Additionally, efforts are needed to prevent any
complications that might occur after the patient was discharged
from the hospital.10 Falls and new fractures were complications that
often occurred after a patient was discharged from the hospital, but
precautions can be taken. Falls after hip fracture were also reported
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in about 20%e50% of patients in 4e6 months after surgery.32 Pa-
tients with walking aids who had a history of falling before a hip
fracture had three to nine times higher risk fall within six months
than those with no previous history.33

4.10. Myocardial infarct, cardiac fail/event

Cardiac failure was a major postoperative complication that
caused death within 30 days postoperatively.4,33e35 Patients with
cardiovascular disease commonly experience serious postoperative
complications. Preoperative assessment is very important to
ascertain the patient’s history of this problem. One study conducted
by Berggen et al., in 2016 identified cardiovascular events in almost
50% of deaths that occurred in postoperative patients in the first
month after hospital admission. These results match previous
studies conducted by36 and.37 Research showed that cardiovascular
events are risk factors that might be modified.10,38 Cardiac exacer-
bation was also a major cause of readmission within 3 months
postoperatively.2 Patients with common postoperative complica-
tions, especially those with many complications, have a much
higher mortality. Accordingly, efforts must be made to prevent
these events after hip fracture in order to improve functional out-
comes, reduce mortality and morbidity.7,39

5. Conclusions

Postoperative hip fracture patients still experience various
complications between 30 and 90 days, and 1e3 years after surgery.
Additionally, longitudinal prospective studies can provide con-
firming evidence of the importance efforts to prevent or minimize
the occurrence of post-discharge complications.
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