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In the face of bilateral hip osteoarthritis requiring bilateral
total hip arthroplasty (THA), surgeries canbeperformedeither
simultaneously (same anesthesia) or in a staged manner
(different hospitalizations).1–3 There is still controversy on
the best method of approach for bilateral surgeries; multiple

investigations have been attempted to settle this issue.3–6

However, to the best of our knowledge, no previous study
has examined the differences, if any, on perioperative hospital
adverse events between the first and second hip in staged
bilateral THA.
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Abstract Hospital adverse events remain a significant issue; even “minor events” may lead to
increased costs. However, to the best of our knowledge, no previous investigation has
comparedperioperative eventsbetween thefirst andsecondhip in stagedbilateral total hip
arthroplasty (THA). In the current study, we perform such a comparison. A retrospective
chart review was performed on a consecutive series of 172 patients (344 hips) who
underwent staged bilateral THAs performed by two surgeons at a single institution
(2010–2016). Based on chronological order of the staged arthroplasties, two groups
were set apart: first-staged THA and second-staged THA. Baseline-demographics, length of
stay (LOS), discharge disposition, hospital adverse events, and hospital transfusions were
compared between groups. Statistical analyses were performed using independent t-tests,
Fisher’s exact test, and/or Pearson’s chi-squared test. The mean time between staged
surgeries was 465 days. There were no significant differences in baseline demographics
between first-staged THA and second-staged THA groups (patients were their own
controls). The mean LOS was significantly longer in the first-staged THA group than in
the second (2.2 vs. 1.8 days; p<0.001). Discharge (proportion) to a facility other than
home was noticeably higher in the first-staged THA group, although not statistically
significant (11.0 vs. 7.6%; p¼0.354). The rate of hospital adverse events in the first-staged
THA groupwas almost twice that of the second (37.2 vs. 20.3%; p¼0.001). There were no
significant differences in transfusion rates. However, these were consistently better in
the second-staged THA group. When compared with the first THA, our findings suggest
overall shorter LOS and fewer hospital adverse events following the second.
Level of Evidence Level III.
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It is important to note that this study is not about differ-
ences in complications between the stages of bilateral THA. It
is about hospital adverse events, including “minor events,”
which usually are not considered as complications or noted
in most publications. We attempted to evaluate the full
spectrum of events regardless of their impact or weight on
outcomes. The impact of minor events is lower, but due to
their high frequency, the overall negative impact may be
significant. Single major episodes (that occur rarely) do not
properly represent the full impact of hospital adverse events.
Even “minor events” such as fever or tachycardia may lead to
increased costs due to workup tests, interconsultations,
and/or increased hospital length of stay (LOS)4,7,8 Most
orthopaedic studies rarely analyze “minor events” such as
nausea or vomiting.9,10 This part of the safety spectrum
has beenneglected. To thebest of our knowledge, no previous
investigation has determined all hospital adverse events in
the first and second stages of bilateral THA. Therefore, we
sought to compare (1) hospital LOS, (2) discharge disposition,
and (3) rates of hospital adverse events and transfusions
(total and allogeneic only) between the first and second hip
in staged bilateral THA.

Materials and Methods

A retrospective chart reviewwas performed on a consecutive
series of 172 patients who underwent staged bilateral THAs
(344 hips) performed by two fellowship trained orthopaedic
surgeons at a single institution between November 2010 and
July 2016. Two groups were set apart based on the chrono-
logical order of the staged arthroplasties: (1) first THA
(n¼172) and (2) second THA (n¼172). All hip systems
were US Food and Drug Administration (FDA) approved for
the uses described. Institutional review board approval was
obtained for this investigation. Baseline demographics in-
cluded age, sex (female vs. male), race (white, black, other),
ethnicity (non-Hispanic vs. Hispanic), body mass index
(BMI),11 American Society of Anesthesiologists (ASA) physi-
cal status classification system,12 preoperative diagnosis
(primary vs. secondary osteoarthritis), and surgical ap-
proach (anterior vs. posterior) that were collected from
our electronic medical records system and compared be-
tween both groups.

Outcome Measures
Perioperative outcome measures studied included hospital
LOS, discharge disposition (home vs. other), hospital trans-
fusions (all types and allogeneic only, yes or no), and hospital
adverse events (presence of any event, yes or no; all-
inclusive: that is, fever, nausea, confusion, pulmonary em-
bolism). Hospital adverse events were defined as any unto-
ward medical occurrence during hospitalization as noted in
medical records. In each patient, one author reviewed
the following parts of the electronic chart: demographics,
operative report, anesthesia intraoperative report, blood
bank transfusion report (if any), progress notes of each day
after surgery, and hospital discharge summary. All hospital
adverse events noted in medical records were collected as

written and subsequently analyzed. Consequently, an ad-
verse event could range from a minor one such as fever or
nausea to a more life-threatening event such as pulmonary
embolism. All hospital adverse events were subcategorized
into major- or minor-based on severity and subsequent
required interventions as described by Higuera et al9 and
Pulido et al.10

Statistical Analysis
Categorical variables (sex, race, ethnicity, ASA, hospital
adverse events, transfusions) were described with numbers
and percentages and compared using Pearson’s chi-squared
and/or two-tailed Fisher’s exact tests. Noteworthy, only the
presence (yes) or not (no) of any hospital adverse event was
accounted for the statistical comparisons between both
groups. For example, if a patient was transfused because of
postoperative anemia and also experienced hypotension,
nausea, this case was computed as a “yes” only once. Like-
wise, if a patient only had a single episode of nausea, it was
also computed as a “yes.” Continuous variables (age, BMI, and
LOS) were compared using two-tailed independent t-tests.
Statistical analyses were performed using Statistical Package
for Social Sciences (SPSS) version 24 (IBM Corporation,
Armonk, NY). Alpha was set at p<0.05.

Results

The mean time between staged surgeries was 465 days
(� standard deviation 407 days; range, 49–1,743 days).
There were no significant differences in baseline demo-
graphics that might have changed between the first
and second hip (as patients served as their own controls)
(►Table 1). Themean LOSwas significantly longer in thefirst-
staged THA group when compared with the second THA
group (2.2 vs. 1.8 days, respectively; p<0.001). The propor-
tion of patients discharged to a facility other than home was
noticeably higher in the first hip group, although the differ-
ence was not statistically significant (11.0 vs. 7.6%, respec-
tively; p¼0.354). The rate of hospital adverse events in the
first hip group was almost twice the one of the second (37.2
vs. 20.3%, respectively; p¼0.001). There were no significant
differences on transfusion rates. However, these were
consistently better in the second THA group (►Table 2).
The most frequent hospital adverse event found in the entire
series was acute postoperative anemia secondary to blood
loss requiring transfusion (n¼30) followed by electrolyte
imbalance (n¼28) and hypotension (n¼26). In the first THA
group, electrolyte imbalance (n¼21) was the most common
adverse event, while in the second, it was hypotension
(n¼12) (►Table 3).

Discussion

The presence of hospital adverse events (even “minor events”
such as fever or nausea) may lead to substantial expenses
and/or increased hospital stay. On the other hand, to the best
of our knowledge, no previous study has evaluated possible
differences on perioperative outcomes or hospital adverse
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events between the first and second hip in staged bilateral
THA. Therefore, we sought to compare (1) hospital LOS, (2)
discharge disposition, and (3) rates of hospital adverse
events and transfusions (total and allogeneic only) between
the first and second hip in staged bilateral THA.

This investigation should be viewed in light of certain
limitations. First, it is a retrospective study. However, all
cases were performed consecutively by two adult recon-
structive orthopaedic surgeons at a single institution and in a
standard fashion. This context helps mitigate the possibility
of bias. Second, our study evaluated a relatively small
number of procedures. Nevertheless, we performed a direct
chart review of each case and this methodology allowed for
better granularity and identification of the outcomes of
interest in contrast to larger studies that rely exclusively
on administrative databases13–15 that are unable to capture
the full spectrum of adverse events. Third, the rates of blood
transfusions were high. Some cases predate the use of

tranexamic acid and this circumstance might explain the
relatively high rate of transfusions in both groups. Regarding
autologous transfusions, a practice now abandoned, it is
important to note that just five patients had this type of
transfusion, a small proportion (1.45%) in the whole series
(5/344). Fourth, the effect of time could have influenced the
results and be a source of bias. However, the mean time
between staged surgeries was 465 days and during such
period of time any great and rapid changes in protocols did
not take place in our hospital. Outpatient THA was not
performed during the study period. Further, we evaluated
basic patient characteristics that could vary from stage to
stage such as age, BMI, ASA, surgical approach, and preoper-
ative diagnosis and did not find statistically significant
differences between our two stage groups. Finally, we did
not evaluate patient satisfaction. We consider that further
investigations on the possible associations between hospital
adverse events (particularly “minor events”) and patient
satisfaction are also warranted as some particular “minor
events” (that is, nausea, dizziness) could have larger detri-
mental effects than others.

After a thorough literature review in PUBMED concerning
differences on perioperative outcomes or hospital adverse
events between the first and second hip in staged bilateral
THA,wewere unable tofind a single investigation addressing
this issue. Our data showed that LOSwas significantly longer
in the first-staged THA. A plausible explanation could be that
patients undergoing the second THA already have, from the
first surgery, a better understanding of postoperative proto-
cols and rehabilitation regimen. Undergoing the first THA
certainly informs the patient about what to expect from
the second one. Concerning discharge disposition, we found
no statistically significant differences between our two
groups.

Table 1 Baseline demographics and characteristics of the first
THA and the staged second THA groups from the series of
staged bilateral THA cases (n¼ 344)

First THA
(n¼172)

Staged
second THA
(n¼172)

p-Value

Agea (y) 62.88�10.77 64.09�10.80 0.299

Sexb N/A

Female 97 (56.4%)

Male 75 (43.6%)

Racec N/A

White 148 (86.0%)

Black 17 (9.9%)

Other 5 (2.9%)

Ethnicityb N/A

Non-Hispanic 143 (83.1%)

Hispanic 29 (16.9%)

BMIa kg/m2 28.34�5.58 28.49�6.01 0.812

ASAb 0.533

1 10 (5.8%) 12 (7.0%)

2 113 (65.7%) 114 (66.3%)

3 47 (27.3%) 46 (26.7%)

Preoperative
diagnosis

0.161

Primary OA 143 (83.1%) 153 (89.0%)

Secondary OA 29 (16.9%) 19 (11.0%)

Surgical
approach

1.0

Anterior 144 (83.7%) 145 (84.3%)

Posterior 28 (16.3%) 27 (15.7%)

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body
mass index; OA, osteoarthritis; THA, total hip arthroplasty.
aMean� standard deviation.
bNumber of cases (percentages) within groups.
cAvailable data.

Table 2 Perioperative outcomes of first THA and the
staged second THA groups from the series of staged bilateral
THA cases (n¼ 344)

First THA
(n¼172)

Staged
second THA
(n¼172)

p-Value

Length of stay (d)a 2.2�1.0 1.8�1.0 < 0.001

Discharge
dispositionb

0.354

Home 153 (89.0%) 159 (92.4%)

Other (that is,
extended
care facility)

19 (11.0%) 13 (7.6%)

Hospital adverse
event rateb

64 (37.2%) 35 (20.3%) 0.001

Transfusion rate
(all types)b

19 (11.0%) 11 (6.4%) 0.180

Allogeneic
transfusion rateb

15 (8.7%) 10 (5.8%) 0.407

Abbreviation: THA, total hip arthroplasty.
aMean� standard deviation.
bNumber of cases (percentages) within groups.
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In our series, the rate of hospital adverse events in the first
THA group was almost twice the one of the second. We
speculate that the “experience” obtained during the first hip
by patients as well as healthcare providers also played a
significant role. The surgeon might be aware of previous
hospital adverse events during thefirst hipand thisknowledge
might have positively affected the perioperative management
of the second. The transfusion rates were not found signifi-
cantly different between our two groups.

In conclusion, our data showed shorter LOS and fewer
hospital adverse events following the second THA. These
findings lead us to realize the positive role of “experience” on
the perioperative outcomes of the second hip. A higher
emphasis on preoperative education before the first THA is
warranted. Patients might also be informed that the hospital
experience during the second THA could be better than the
one of the first hip when it comes to the occurrence of
hospital adverse events, and that probably, they would be
able to go home earlier when compared with the first one.
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