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Preoperative Echocardiography in Hip Fracture
Patients: A Waste of Time or Good Practice?

Stavros G. Memtsoudis, MD, PhD, MBA

testing is as old as the field itself. However, few dis-
cussions have highlighted the issues involved as
extensively as the perioperative management of patients
with hip fractures.! The affected patient population repre-
sents a major challenge to health care systems worldwide
both from a medical as well as an economic point of view.>?

As the current treatment paradigm focuses on early sur-
gical intervention and avoidance of unnecessary delays in
an attempt to speed rehabilitation and improve outcomes,
the role of traditional preoperative medical evaluation and
optimization strategies has been put into question.'*

Faced with a nonelective procedure that most com-
monly will need to be performed irrespective of patient
comorbidities and risk of complications (unless nonsur-
gical or end of life care is deemed viable alternatives), a
delay in the definitive treatment of a hip fracture patient
has been suggested to be unnecessary and often unethical
as it does not materially change management or/and may
worsen outcome.’

Caught in this dilemma is the anesthesiologist who has
to balance the need for expedient surgery on one side and
sufficient information gathering and patient status optimi-
zation of immediately addressable problems on the other.

In this context, it is not uncommon that patients with
significant chronic and acute cardiac disease processes
are encountered leading to requests for further workup.
for routine assessment of suspected car-
diac disease is often performed with the goal of identifying

athology that might alter treatment.>® However, there is
hs

The paucity of data on this topic is partially to blame on
the fact that randomized controlled trials may be difficult
(although not impossible) to undertake in a heterogeneous
population such as hip fracture patients.

The debate surrounding the value of preoperative
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In an attempt to add to our knowledge, Yonekura et al’
seek to address the association of preoperative echocardiog-
raphy on perioperative outcomes in hip fracture patients
using a population scientific approach. For this purpose
the authors utilized a from
and included records fro of individuals
over a time period of 8 years.

In their sample, a roximately-of the patients under-
went ﬂ examination preoperatively. As
expected, this patient population tended to be older and has
higher comorbidity burden compared to those who did not
receive the intervention, suggesting the presence o

. After applying propensity score-matching meth-

While these findings derived from data collected from
“real-world” practice without the confines of strict inclusion
and exclusion criteria—as is common with randomized clin-
ical trials—are highly important, population-based analyses
such as these leave the reader not only with insights but also
with unanswered questions.!

As stated by the authors carefully and correctl

relationships be definitively
remains. It therefore
remains speculative what lead physicians to request an echo-
cardiographic evaluation of their patients before surgery. We
cannot know from these data if routine protocols were fol-
lowed, if evaluations were based on abnormal clinical exams
or history, or if other concerns were drivers for such an exami-
nation. However, these data clearly suggest that older age and
increased comorbidity burden may have affected this decision.
While statistical methodologies, like propensity score match-
ing, are used to control for differences in covariates, matching
remains incomplete and relies solely on variables available.
Unmeasured variables containing clinical details and deci-
sion-making processes are not taken into consideration.

The inability to establish causal relationships leaves the
possibility of an entirely different interpretation of results
open. It is that no difference in outcomes was found
between those who did and those who did not receive a pre-
operative echocardiogram

in a population that would have
otherwise fared worse. In this context, it is important to
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mention that it i
based on the findings derived from the exam-
ination. It is of note that there is some

This eroup was associated with a

as well as anesthesia—all
which may be related to the patient’s pathology but never-
theless reported to possibly affect outcomes." A longer length
of stay was also associated with the use of echocardiography,
posing the question if such intervention is a surrogate marker
for changes in perioperative care,’ further suggesting the pos-
sibility that the use of this test delayed surgery and/or pro-
longed hospitalization due to logistic reasons.
In conclusion, Yonekura et al’ present important infor-
mation and incrementally add to our current knowledge of

the subject. Just as with all population-based studies, where
one must apply

the measure of logical plausibility and examine possible
explanations for the various findings. These then become the
basis for specific for targeted mechanistic stud-
ies that can individually address the questions unearthed
by observational data. Thanks to investigations such as the
one presented by Yonekura et al,’ we gain insights into the
realities of daily practice leaving us with the opportunity to
study why we see what we see.

Until such answers can be produced allowing us to more
definitively determine if and which patients benefit from peri-
operative echocardiography, its utility in patients with hip
fractures awaiting surgery remains elusive. However, con-
cerns purely related to cost and logistics related to echocar-

diography may be addressable with advances in technolo

and education in the form ofd
Anesthesiologists who do not just want to assume the worst
when proceeding to the operating room and have reason
to suspect cardiac abnormalities that might change their
management or raise their level of vigilance may be able to
deploy this cost-effective diagnostic tool at the bedside with-
out significant delay. But once again
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Preoperative Echocardiography for Patients With Hip
Fractures Undergoing Surgery: A Retrospective Cohort
Study Using a Nationwide Database

Hiroshi Yonekura, MD, MPH,*+ Kazuki lde, PhD,* Yoshika Onishi, MD,*
Isao Nahara, MD, MPH,* Chikashi Takeda, MD,*t and Koji Kawakami, MD, PhD*

BACKGROUND: The effect of preoperative transthoracic echocardiography on the clinical out-
comes of patients with hip fractures undergoing surgical treatment remains controversial. We
hypothesized that preoperative echocardiography is associated with reduced postoperative mor-
bidity and improved patient survival after surgical repair of hip fractures.

METHODS: Drawing from a nationwide administrative ﬂ patients undergoing
between April 1, 2008 and December 31, 2016 were included. We examined the
of preoperative with the incidence of in-hospital using
score matching. Secondary outcomes included postoperative complications, the inci-
dence of postoperative intensive care unit admissions, and length of hospital stay. For sensitiv-
ity analyses, we restricted the overall cohort to include only hip fracture surgeries performed
within 2 days from admission.
RESULTS: Overall, 34,679 of 66,620 surgical patients underwent
The screened patients (mean [SD] age, [7.7 years]; 79.0%
female) were propensity score matched to 31,941 nonscreened patients (mean [SD] age, 82.1
years [8.7 years]; 78.2% female). The overal before propensity matching,
wash1227 patients). Propensity score matching created a matched cohort of 25,205 pairs
of patients. There were between the 2 groups (screened ver-
sus nonscreened: 417 [1.65%] vs 439 [1.74%]; odds ratio, 0.95; 95% confidence interval, 0.83—
1.09; P = .45). PreoperativeHwas

_and intensive care unit admissions. In sensitivity analysis, we identified 25,637
patients from the overall cohort (38.5%) with hip fracture

of admission. There were between the 2 groups (screened
versus nonscreened: 1.67% vs 1.80%; odds ratio, 0.93; 95% confidence interval, 0.72-1.18;

P = .53). Findings were also consistent with other sensitivity analyses and subgroup analyses.
CONCLUSIONS: This larg

e, retrospective, nationwide cohort study demonstrated that preopera-

(Anesth Analg 2019;128:213-20)

KEY POINTS

Question: What is the effect of preoperative transthoracic echocardiography on mortality and
morbidity in hip fracture surgery in real-world practice?

. Findinis: Preoierative transthoracic echocardiography wa_

- Meaning: Preoperative transthoracic echocardiography does-seem to-clinical -
after hip fracture surgery.

orldwide, the number of individuals with hip
Wfractures is rapidly increasing due to the increas-
ing age of the population; these injuries are
becoming a public health burden. In the number of

people 265 years of age had almost doubled over the pre-

ceding 20 years, resulting in the ﬁ
H Among this rapidly expanding

elderly population, the incidence of new hip fractures
was estimated to be approximately 190,000 in 2012, antici-
pated to rise to 320,000 by 2040.> Most hip fractures are age
related, and, therefore, these patients are more likely to
have additional risks associated with their advanced age
including high systemic burdens and high operative risks.?
Patients with hip fractures frequently experience multiple
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Echocardiography Before Hip Fracture Surgery

comorbidities, especially cardiovascular disease, and are at
risk for cardiovascular and pulmonary complications that
result in postoperative mortality.* Previous studies have
demonstrated that39% of patients undergoing hip fracture
surgeries had elevated t troEonm levels, suggesting periop-
erative myocardial injuries,’ Thus, hip fracture surgery is
associated with a high morbidity and is a frequent cause
of mortality among elderly patients. In fact, 5.1% (United
Kingdom)*® and 2.1% (Japan)’ of these patients die within 30
days of their hip fracture surgeries. Alarmingly, few inter-
ventions have been shown to decrease the high periopera-
tive morbidity and mortality rates of these surgeries.

According to the 2014 American College of Cardiology/
American Heart Association practice guidelines,® a patient’s
functional capacity plays an important role in their perioper-
ative cardiovascular evaluation. However, patients with hip
fractures often have high burdens of existing comorbidities,
dementia, immobility, and/or frailty,® therefore hamper-
ing accurate clinical assessments. In these patients, preop-
erative diagnostic testing may prove beneficial by allowing
preoperative identification of cardiac abnormalities.

Transthoracic echocardiography (TTE) allows for a qual-
itative and quantitative assessment of cardiac morphology
and function and helps diagnose specific cardiac patholo-
gies, such as cardiac failure and aortic stenosis, and the
patient’s hemodynamic status, including volume status,
which cannot be reliably diagnosed through clinical exami-
nation. In elderly patients with hip fractures, the prevalence
of moderate or severe aortic stenosis may be as high as 8%,
and it is difficult to detect through physical examination
alone.” A recent systematic review of echocardiography in
anesthesia and critical care!® demonstrated that underlying
cardiac pathology, detected by echocardiography, might
change the dlagnosm in 17%-78% of cases. Thus, preopera-
tive identification of cardiac abnormalities may improve
perioperative management, leading to reduced postopera-
tive morbidity and mortality."

Despite its clinical and public health importance, there is
a dearth of results available regarding whether preoperative
TTE is associated with improved survival for patients under-
going surgical treatment of hip fractures. If preoperative
TTE does not provide clinical benefits, this would warrant a
reconsideration of the clinical utility of this technique which
is costly and time consuming. Our primary objective was to
determine whether preoperative TTE improves in-hospital
mortality rates among elderly patients undergoing hip frac-
ture surgery using data from a large, nationwide database.

METHODS

This retrospective cohort study conforms to the
Strengthening the Reporting of Observational Studies
in Epidemiology guidelines.!? Further, this study was
approved by the Ethics Committee of Kyoto University
Graduate School and Faculty of Medicine (approval num-
ber: R0724-1; April 26, 2017), which waived the need for
informed consent due to the anonymized nature of the data.

Data Source

Using a multihospital claims database provided by Medical
Data Vision (Tokyo, Japan), we collected Japanese diagnosis,
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procedure, and combination (DPC) inpatient data.'® The
majority of acute care hospitals in Japan have introduced
the DPC/per diem payment system, which is similar to
the US prospective payment system that uses diagnosis-
related groups.* The database used is one of the largest
databases available in Japan, and between 2008 and 2017,
had accumulated DPC data for 20 million patients admit-
ted to >270 acute care hospitals, representing approximately
16% of DPC hospitals in Japan.'” This database contains
patient demographic information; clinical summary data
(clinical diagnoses on admission, comorbidities on admis-
sion, complications after admission, using the International
Classification of Diseases, 10th Revision [ICD-10]); claims data
for medication and devices used; medical and surgical pro-
cedures defined using Japan-specific standardized codes (K
codes); lengths of stay; and discharge status. The diagnoses
and procedures are directly linked with the Japanese fee
schedule for reimbursement,’® and the disease diagnoses
were recently validated.!”

Study Population

The study population included elderly patients (>60 years
of age) undergoing hip fracture surgeries between April 1,
2008 and December 31, 2016. Hip fractures were defined
using ICD-10 codes S72.0 (fracture of the femoral neck) or
S72.1 (intertrochanteric fracture). We restricted the patients
to those who had been surgically treated and assigned at
least one of the following treatment codes: open reduction
of fracture with internal fixation (K0461, K0731), hemiar-
throplasty (K0811), or total hip arthroplasty (K0821). We
excluded patients with ICD-10 codes suggestive of multiple
trauma, concomitant with other fractures and injuries (S02,
506, S12, S22, S26, S27, S32, S36, S37, S42, 552, S62, S82, S92)
and accidents (V01-V99). We also excluded patients who
were treated conservatively or had missing information
pertaining to survival to discharge. For patients undergo-
ing multiple episodes of hip fracture surgeries, only the first
episode was included.

Outcomes

The primary outcome was in-hospital mortality. Secondary
outcomes included postoperative complications (cardiac
and pulmonary) (Supplemental Digital Content 1, Table 1,
http:/ /links.lww.com/AA /C623),'® the incidence of post-
operative intensive care unit (ICU) admissions, and length
of hospital stay.

Exposure Variables and Covariates

We used claims information to identify the principal expo-
sure to TTE performed between admission and the index
surgery.

Covariates included variables that were specified, a pri-
ori, as potential confounders based on clinical plausibility.'
We extracted data, including patient demographics (age
and sex), comorbidities, type of fracture, type of admis-
sion (ie, via ambulance service), Japan Coma Scale score on
admission, preoperative medical intervention (transfusion,
dialysis, ICU admission, and mechanical ventilation), type
of anesthesia, type of hip fracture surgery, and hospital sta-
tus and type.
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The comorbidities were assessed using the selected
Charlson and Elixhauser comorbidity measures.® The
Charlson comorbidity index (CCI) score has been validated
in large administrative databases used in Japan.?! The Japan
Coma Scale score, which is a neurological dysfunction
score, correlates with the Glasgow Coma Scale: 0 (alert), 1-3
(drowsy), 10-30 (somnolence), and 100-300 (comatose).’®
Based on the claims codes, the anesthesia type was catego-
rized as either general or regional. Each hospital status was
classified according to its number of beds (<199, 200499, or
2500 beds), and the hospital type was categorized as either
teaching or nonteaching.

Statistical Analysis

Patients, surgical, and hospital characteristics were summa-
rized for both patients who underwent or did not undergo
TTE. To assess the degree of imbalance between the TTE
and non-TTE groups, we used standardized mean differ-
ences (SMDs). We applied propensity score matching to
balance the covariates between the groups, control for selec-
tion bias, and enable study groups to be comparable.?>* The
propensity score was defined as each patient’s probability
of undergoing preoperative TTE based on his/her indi-
vidually observed covariates. We used a nonparsimonious
multivariable logistic regression model to estimate a pro-
pensity score for preoperative TTE based on the previous
covariates. Missing data were treated as a separate category,
which were excluded from regression models.!® Patients
in the TTE and non-TTE groups were matched using a 0.2
SD caliper of the log odds of the propensity score, without
replacement; an absolute SMD >10% indicates meaning-
ful imbalance?*® After confirming this, the associations
between preoperative TTE and in-hospital mortality, post-
operative complications, and postoperative ICU admission
were assessed using constructed binomial models that used
matched-set conditional logistic regression to estimate the
adjusted odds ratio (OR) and 95% confidence interval (CI).
The continuous outcomes, namely lengths of hospital stay,
were compared using paired ¢ tests to estimate differences
in days with 95% CL

Sensitivity analyses were also performed to test the
robustness of our results. First, we restricted the overall
cohort to include only hip fracture surgeries performed
within 2 days from admission because the recommended
timing for surgery is within 48 hours of hospital admis-
sion, according to US practice guidelines.?® We repeated the
propensity matching analysis of preoperative TTE and in-
hospital mortality in this subcohort. Second, we performed
another propensity score approach,” with stratification of
the propensity score to minimize the selection bias. After
stratifying by quintiles of propensity for TTE, within each
quintile, patients managed with preoperative TTE were
compared with patients managed without TTE for each of
the covariates. Finally, we performed a multiple imputation
method to impute the missing variables by fully conditional
specification.?

In addition, we tested the potential for effect modifica-
tion in several subgroup analyses (the type of anesthesia,
the type of hip fracture, CCI score, and propensity score
quintile). In each subgroup characteristics, we repeated the

February 2019 e Volume 128 e Number 2

propensity score matching analysis of preoperative TTE and
in-hospital mortality. In these subgroups, we used the CCI
score and propensity score quintile for proxies of systemic
burden. Higher CCI scores or higher propensity scores (ie,
high possibility of receiving preoperative TTE) could indi-
cate more comorbidity burden in patients, suggesting that
there could be subgroups considered as high risk.

Sample size justification was performed. Based on 66,620
patients who would be eligible for our study and previous
data” (in-hospital mortality in non-TTE groups was set to be
2.1%), we could detect an improved in-hospital mortality of
1.8% in TTE groups with 90% power and the a level at 5%.
Thus, the number of cases in the database during the study
period was sufficient to estimate the primary objective of
this study. A 2-sided a level of .05 was considered statisti-
cally significant. All analyses were performed using SAS 9.4
(SAS Institute, Cary, NC).

RESULTS

Study Cohort and Patient Characteristics

The Figure shows the study flow diagram. Between April 1,
2008 and December 31, 2016, we identified 86,532 patients
with hip fractures. After excluding 19,912 patients, the final
cohort consisted of 66,620 patients with hip fractures who
underwent surgery. Overall, 34,679 (52.1%) of the 66,620
surgical patients were screened using preoperative TTE.
The median number of days (interquartile range) when
TTE was performed after hospital admission was 1 (0-2).
The proportion of patients receiving postoperative TTE in
the TTE groups and non-TTE groups was 4.5% and 4.2%,
respectively.

Tables 1 and 2 show the baseline patient characteristics.
Missing values accounted for <1% of all variables. Patients
undergoing TTE screening were older, more likely to have
cardiac comorbidities (eg, arrhythmia, valvular disease, or
congestive heart failure) on admission, higher burdens of
systemic disease (higher CCI scores), more likely to have
received preoperative interventions (especially transfu-
sions), more likely to have undergone general anesthesia,
and more likely to have received hemiarthroplasty. After
propensity score matching, the baseline characteristics
between the 2 groups were well balanced, as assessed by an
absolute SMD of <10%.

Primary and Secondary Outcomes

The overall in-hospital mortality was 1.84% (1227/66,620).
Before the adjusted analyses, the incidence of in-hospital
mortality among patients undergoing preoperative TTE
was 2.02% (701/34,679), which was significantly higher
than the 1.65% (526/31,941) incidence among those not
undergoing TTE (unadjusted OR, 1.23; 95% CI, 1.10-1.38;
P =.0003). After propensity score matching, the incidence
of in-hospital mortality in patients undergoing TTE was
1.65% (417/25,205), which was not significantly different
from the incidence of 1.74% (439/25,205) among those not
undergoing TTE (adjusted OR, 0.95; 95% CI, 0.83-1.09; P =
.45). The postoperative complications and ICU admissions
were not significantly different between the 2 groups.
The overall lengths of hospital stay were significantly
longer for patients undergoing TTE than for those not
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86,532 Patients with hip fractures

19,912 Excluded
1949 Multiple cases
13,362 Conservatively treated
4176 Concomitant with other fractures and injuries
425 Unknown discharge status

66,620 Eligible patients
undergoing hip fracture surgeries

Figure. Study flow diagram. TTE indi-
cates transthoracic echocardiography.

1 |

34,679 TTE (+) group 31,941 TTE (-) group
(patients underwent TTE (patients did not undergo TTE
before hip fracture surgeries) before hip fracture surgeries)

Propensity score matching

25,205 Propensity-matched TTE (+) 25,205 Propensity-matched TTE (-)
group group

Table 1. Characteristics of Patients With Hip Fractures Undergoing or Not Undergoing Preoperative TTE

Before Propensity Matching After Propensity Matching
TTE (+) TTE (-) Standardized TTE (+) TTE (-) Standardized
Characteristic (N = 34,679) (N =31,941) Difference, % (N = 25,205) (N = 25,205) Difference, %
Age, y, mean (SD) 84.3 (7.7) 82.1 (8.7) 26.0 83.3(7.9) 83.4 (8.1) 1.6
Age, y, n (%)
<70 1713 (4.9) 3356 (10.5) 1598 (6.3) 1750 (6.9)
70-79 6521 (18.8) 7314 (22.9) 5443 (21.6) 5199 (20.6)
80-89 17,532 (50.6) 14,887 (46.6) 12,736 (50.5) 12,492 (49.6)
>90 8913 (25.7) 6384 (20.0) 5428 (21.5) 5764 (22.9)
Sex, women, n (%) 27,406 (79.0) 24,963 (78.2) 2.1 19,794 (78.5) 19,886 (78.9) 0.9
Comorbidities on admission, n (%)
Hypertension 16,542 (47.7) 14,282 (44.7) 6.0 11,728 (46.5) 11,744 (46.6) 0.1
Diabetes mellitus 6494 (18.7) 5557 (17.4) &5 4581 (18.2) 4576 (18.2) 0.1
Any cardiac arrhythmia 4023 (11.6) 2262 (7.1) 15.6 2168 (8.6) 2104 (8.3) 0.9
Cardiac valvular disease 3676 (10.6) 1065 (3.3) 28.8 1175 (4.7) 1052 (4.2) 2.4
Myocardial infarction 900 (2.6) 426 (1.3) 9.1 440 (1.7) 404 (1.6) 1.1
Congestive heart failure 5204 (15.0) 2978 (9.3) 17.5 2863 (11.4) 2705 (10.7) 2.0
Peripheral vascular disease 906 (2.6) 629 (2.0) 4.3 576 (2.3) 545 (2.2) 0.8
Cerebrovascular disease 5492 (15.8) 4440 (13.9) 5.4 3791 (15.0) 3734 (14.8) 0.6
Chronic pulmonary disease 2298 (6.6) 1983 (6.2) 1.7 1615 (6.4) 1609 (6.4) 0.1
Chronic renal failure 2198 (6.3) 1591 (5.0) 5.9 1374 (5.5) 1319 (5.2) 1.0
Dementia 7169 (20.7) 5878 (18.4) 5.7 4977 (19.7) 4963 (19.7) 0.1
Charlson comorbidity index 1 (O 2) 1 (0-2) NA 1 (0-2) 1 (0-2) NA
score, median (IQR)
Charlson comorbidity 11.1 2.9
index score, n (%)
0-1 22,292 (64.3) 22,192 (69.5) 16,843 (66.8) 17,184 (68.2)
2 6383 (18.4) 5139 (16.1) 4390 (17.4) 4209 (16.7)
>3 6004 (17.3) 4610 (14.4) 3972 (15.8) 3812 (15.1)
Values are presented as frequencies (%) unless stated otherwise.
Abbreviations: IQR, interquartile range; NA, not available; SD, standard deviation; TTE, transthoracic echocardiography.
undergoing TTE (difference, 3.54 days; 95% CI, 3.10-3.98; We performed 3 sensitivity analyses. After restrict-
P <.0001). The preoperative length of stay was longer for ing the overall cohort to include only hip fracture surger-

patients undergoing TTE than for those not undergoing  ies performed within 2 days of admission, we identified
TTE (difference, 2.05 days; 95% CI, 1.98-2.12; P < .0001) 25,637 patients among the overall cohort (38.5%). Among
(Table 3). these, 7600 pairs of patients (a total of 15,200 patients) were
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Table 2. Surgical and Hospital Characteristics of Patients With Hip Fractures Undergoing or Not Undergoing

Preoperative TTE

Before Propensity Matching

After Propensity Matching

TTE (+) TTE (-)
Characteristic (N = 34,679) (N =31,941)
Type of fracture, n (%)
Femoral fracture 18,618 16,387 (51.3)
16,061 15,554 (48.7)
fracture
Type of admission, n (%)
Emergency department via 18,885 (54.5) 17,206 (53.9)
ambulance
Japan Coma Scale on admission, n (%)
O (alert) 30,048 (86.6) 27,671 (86.6)
1-3 (drowsy) 4447 (12.8) 4116 (12.9)
10-30 (somnolence) 153 (0.4) 136 (0.4)
100-300 (comatose) 31(0.1) 16 (0.1)
Missing 0 (0) 2 (0.0)
Preoperative management, n (%)
Transfusion 4602 (13.3) 2049 (6.4)
Dialysis 724 (2.1) 408 (1.3)
ICU admission 57 (0.2) 1(0.1)
Mechanical ventilation 70 (0.2) 3(0.1)
Type of anesthesia, n (%)
anesthesia 21,778 15,431
Regional anesthesia 12,813 16,328
Missing 88 (0.3) 182 (0.6)
Type of n (%)
21,460 22,162
12,979 9550
Total hip arthroplasty 240 (0.7) 229 (0.7)
Teaching hospital, n (%) 1909 (5.5) 1570 (4.9)
Beds, n (%)
<199 3062 (8.8) 2510 (7.9)
200-499 23,849 (68.8) 18,994 (59.5)
>500 7767 (22.4) 10,435 (32.7)
Missing 1 (0.0) 2 (0.0)

Standardized TTE (+) TTE (-) Standardized
Difference, % (N = 25,205) (N = 25,205) Difference, %
11.1 2.9
13,113 (52.0) 13,023 (51.7)
12,092 (48.0) 12,182 (48.3)
1.2 13,744 (54.5) 13,740 (54.5) 0.03
1.5 0.8
21,837 (86.6) 21,861 (86.7)
3254 (12.9) 3220 (12.8)
100 (0.4) 111 (0.4)
14 (0.1) 13 (0.1)

23.2 2077 (8.2) 2017 (8.0) 0.9
6.3 392 (1.6) 373 (1.5) 0.6
2.9 19 (0.1) 19 (0.1) 0
85 20 (0.1) 22 (0.1) 0.3
85 0.3

14,031 (55.7) 13,986 (55.5)
11,174 (44.3) 11,219 (44.5)
16.0 0.7
16,461 (65.3) 16,403 (65.1)
8557 (33.9) 8624 (34.2)
187 (0.7) 178 (0.7)

2.7 1359 (5.4) 1337 (5.3) 0.4
23.2 0.6
2192 (8.7) 2170 (8.6)

16,425 (65.2) 16,495 (65.4)

6588 (26.1) 6540 (25.9)

Values are presented as frequencies (%) unless stated otherwise.
Abbreviations: ICU, intensive care unit; TTE, transthoracic echocardiography.

matched; the incidence of in-hospital mortality among
patients undergoing TTE was 1.67%, which was not signifi-
cantly different from the 1.80% of those not undergoing TTE
(adjusted OR, 0.93; 95% CI, 0.72-1.18; P = .53). Results of
the other sensitivity analysis were consistent with the main
results for propensity score stratification (adjusted OR,
0.95; 95% CI, 0.83-1.08; P = .43) and imputation analysis
(adjusted OR, 0.98; 95% CI, 0.86-1.12; P = .82). The potential
effect modification in several subgroup analyses was not
observed (Table 4).

DISCUSSION
We investigated the association between preoperative TTE
screening and in-hospital mortality in patients undergo-

ing surgical treatment of hip fractures. Using a propensity
score-matched cohort that included ﬂrom a

nationwide Japanese inpatient database, we found that pre-

No published trials have investigated TTE screening for
patients with hip fractures, and comparative data examining
TTE effectiveness are limited. Although a few observational
studies have examined the effect of TTE on periopera-
tive outcomes, their different types of echocardiography

February 2019 e VVolume 128 ¢ Number 2

examination and population heterogeneity, compared with
those in the present study, may partially explain the con-
flicting results.?® One retrospective observational study
involving 130 participants reported that preoperative TTE
may have some benefits for patients with cardiac risk
undergoing

surgical hip fracture treatment.”” The authors

of the patients, respectively. The

(4.7% vs 15.2
required a standard

reported

. In our study, preoperative TTE

examination performed
by trained technicians, TTE. ﬁ TTE

isa , performed in real time at the
patient’s bedside, which allows for a quick assessment of
cardiac function. Our study captured data from a larger
number of patients with sufficient power to investigate
association with in-hospital mortality. Moreover, we used
propensity score matching to minimize bias from nonran-
domized intervention.

Evidence was also provided by an observational study
involving a Canadian population-based cohort that sug-

including hip
fracture surgery.® The authors suggested that information
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Table 4. Subgroup Analyses: Number of Events and Risk of In-Hospital Mortality in Patients Undergoing Hip

Fracture Surgery With or Without Preoperative TTE
No. In-Hospital Deaths/No. Patients (%)

TTE (-)
Main Analysis 439/25,205 (1.74)
Subgroup Analyses
Type of anesthesia
General 231/13,844 (1.67)
Regional 214/11,293 (1.89)

Type of hip fracture
Femoral neck
Intertrochanteric
Charlson comorbidity index score

204/12,976 (1.57)
239/12,213 (1.96)

0-1 232/16,872 (1.38)
2 92/4336 (2.12)
>3 131/3979 (3.29)
Propensity score quintile®
Q1 (lowest) 41/4155 (0.99)
Q2 82/5755 (1.42)
Q3 88/6248 (1.41)
Q4 110/5271 (2.09)
Q5 (highest) 116/3574 (3.25)

TTE (+) 0dds Ratio (95% CI) P Value
417/25,205 (1.65) 0.95 (0.83-1.09) 45
417
213/13,844 (1.54) 0.92 (0.76-1.11)
234/11,293 (2.07) 1.10 (0.91-1.32)
.63°
220/12,976 (1.70) 1.08 (0.89-1.31)
229/12,213 (1.88) 0.96 (0.80-1.15)
78
236/16,872 (1.40) 1.02 (0.85-1.22)
100/4336 (2.31) 1.09 (0.82-1.46)
109/3979 (2.74) 0.83 (0.64-1.07)
210

48/4155 (1.16 1.17 (0.77-1.78

) )

79/5755 (1.37) 0.96 (0.71-1.31)
112/6248 (1.79) 1.29 (0.97-1.72)
97/5271 (1.84) 0.88 (0.67-1.16)
93/3574 (2.60) 0.80 (0.61-1.05)

Abbreviations: Cl, confidence interval; Q, quintile; TTE, transthoracic echocardiography.

ap for interaction.
bStratifying by quintiles of propensity score for preoperative TTE.

days of admission, but still found no statistically significant
difference in in-hospital mortalities between patients in
both groups. The cause of this discrepancy between Japan
and Western countries remains unknown and is difficult to
explain. Socioeconomic development, free access to health
care under universal health coverage, and progress in health
technologies may contribute to the lower mortality rate in
Japan, compared with that in other developed countries.!

Second, our study does not imply causation between
preoperative TTE and outcome. This potential confound-
ing by indication may make our study difficult to interpret.
We used propensity score matching to adjust for all relevant
confounders and their proxies that might be associated with
the choice of TTE tests and to minimize selection bias. We
also performed several sensitivity analyses and subgroup
analyses to test the robustness of our results. Despite these
efforts, some information on some potential confounding
factors, such as relevant clinical information (functional sta-
tus before the injury, assessment of frailty, cardiopulmonary
function, and pain management) and clinical indication of
diagnostic tests, may have resulted in residual confounding
to the extent that these factors could not be fully accounted
for through adjustment for relevant confounders and their
proxies used in our study.

Finally, the anonymous nature of our database prevents
identification of the physician ordering TTE screenings or
the hospitals at which they occurred. Both might have influ-
enced ordering a preoperative TTE. We cannot adjust for
clustering effects within perioperative teams or institutions.
However, we attempted to mitigate the effect of unmea-
sured institution-related confounders by matching other
hospital factors, such as the number of beds and teaching
hospital status.

In conclusion, our results did not show an association
between preoperative TTE and in-hospital mortality in hip
fracture patients. Further research is needed to see if a rela-
tionship exists. 5
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