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Abstract

Background Follow-up visits 5 or 7 years after surgery were recommended for people having primary hip or knee
replacement. The benefits of this practice to patients and the healthcare system, however, have not yet been specifi-
cally examined. The aim of this study was to investigate the association between long-term follow-up outpatient
hospital visits and revision rates for patients who undergo primary knee or hip replacement surgery.

Methods Cohorts were identified for patients undergoing knee or hip replacement surgery using medical records
from primary care practices within the UK Clinical Practice Research Datalink (CPRD) GOLD dataset linked to hospi-
tal records from the English Hospital Episodes Statistics (HES) data. Two groups of patients were compared in terms
of revision and mortality rates: those with at least one long-term (between five and 10years since primary surgery)
follow-up visit at the orthopaedic department (‘Follow-up’group), and those without (‘No follow-up’group).

Results A total of 9856 (4349 in the Follow-up group) patients with knee replacement and 10,837 (4870 in the
Follow-up group) with hip replacement were included in the analysis. For knee replacement, the incidence of revision
was 3.6% for those followed-up and 0.6% for those not followed-up. An adjusted regression model confirmed the
difference in the hazard ratio (HR) for revision was statistically significant (HR: 5.65 [95% Cl 3.62 to 8.81]). Mortality at

4 years was lower for the Follow-up (17%) compared to the No follow-up group (21%), but this difference was not
statistically significant (HR: 0.95 [0.84 to 1.07]). For hip replacement, the incidence of revision rates were 3.2 and 1.4%
for the follow-up and not follow-up groups, respectively, the difference being statistically significant (HR: 2.34 [1.71 to
3.20]). Mortality was lower for the Follow-up (15%) compared to the No follow-up group (21%), but the difference was
not statistically significant (HR: 0.91 [0.81 to 1.02]).

Conclusion Patients attending follow-up orthopaedic consultations show a higher risk of revision surgery compared
to those who are not followed-up. A cause for this difference could not be identified in this study but a likely explana-
tion is that surgeons play an effective role as ultimate arbitrators when identifying patients to be included in long-
term follow-up lists.
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Introduction

The replacement of a damaged knee or hip joint with an
artificial one constitutes a common surgical procedure,
with the number of primary surgeries reaching its high-
est point in the United Kingdom (UK) at nearly 200,000
before the COVID pandemic (2018) down to 105,000 in
2020 [1]. The British Orthopaedic Association recom-
mended that long-term follow-up visits begin at 5 or 7
years after the primary joint replacement depending on
the type of implant, and then continue three-yearly there-
after [2, 3]. The aim of the long-term follow-ups by the
orthopaedic team is to screen for asymptomatic changes
in the replaced knee or hip, including aseptic loosening
or osteolysis [4]. These changes can lead to revision sur-
gery, where implant components may be removed, added
or replaced depending on the problem that led to the re-
operation [5].

The benefit of this practice for patients, however,
remains inconclusive. With hospitals facing rising
demand for outpatient services, it is necessary that
resources currently made available by healthcare provid-
ers and the healthcare system more generally are effec-
tively leading to their intended purposes. This study
examined the association between long-term follow-up
hospital visits to the orthopaedic department and revi-
sion rates for patients who undergo knee or hip replace-
ment surgery in England. Mortality rates were also
examined given their competing risk relationship with
revision rates [6].

Methods

Study design and setting

Primary care data from the Clinical Practice Research
Datalink (CPRD) GOLD dataset were linked to hospi-
tal admissions records from Hospital Episodes Statis-
tics (HES) data in England, which is managed by NHS
Digital [7, 8]. CPRD GOLD is representative of the UK
population in terms of age and sex, and for this analy-
sis data were extracted from January 1999 to February
2016. Records about inpatient hospital admissions were
provided by HES Admitted Patient Care (HES APC) and
records for outpatient hospital visits by HES Outpatient.
HES APC contains data on all inpatients” hospital admis-
sions to the NHS in England, including elective and non-
elective admissions, and those data were extracted from
1999 to 2016 [9]. Outpatient appointment records are
included in HES Outpatient, and data were extracted
from 2004, which is the earliest available date, to 2016.
Data on mortality were also retrieved using guidelines to
reconcile the information present in CPRD with those
in Office for National Statistics (ONS) records [10].
ONS is an independent national department collecting
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and disseminating a range of economic, population, and
social statistics, including mortality statistics.

Participants

Patients were identified separately for procedures related
to primary knee and hip surgery using HES APC records.
Relevant procedures were identified in the OPCS-4 clas-
sification system for primary knee and hip replacement
based on the selection of codes provided by the National
Joint Registry (NJR) [11]. Since we aimed to investigate
the impact of follow-up visits occurring 5 years after the
primary joint replacement, we included only patients
with at least 6 years of available data to be able to identify
both a potential follow-up consultation and the outcome
of interest. During those first 6 years patient records
must not report revision, another primary joint surgery
or death. Data from patients were retrieved up to 10years
since primary joint replacement to ensure that a substan-
tial number of patients was available for analysis. Further-
more, patients with records for both primary knee and
hip replacements were excluded as otherwise we could
not identify which joint the follow-up visit was meant to
assess. Because HES Outpatient data, which were used
to operationalise follow-up visits, are available only from
2004 onwards, we included patients who had a primary
joint replacement in or after 1999, so as to ensure that a
follow-up visit after 5 years would be recorded.

Comparator groups

Two cohorts of patients were created, one with those
reporting at least one long-term follow-up visit to the
outpatient orthopaedic department (‘Follow-up group’),
and those without any such visits (‘No follow-up group’).
A set of rules to assign patients to the Follow-up group
was followed and is described in detail in the Electronic
Supplementary Material.

Index date

A time-dependent covariate approach was used, because
follow-up consultations could take place anytime
between 5 years after primary operation and the end
of the exposure period (i.e. up to 10years after primary
surgery). This approach is used to avoid introducing
‘immortal time bias, which refers to a period of cohort
exposure time during which death (or other outcomes
that indicate the end of exposure time) cannot occur [12].
Based on this approach, all patients were included in the
No follow-up group at 5 years after the primary replace-
ment until their first long-term follow-up visit was iden-
tified, if any, at which point the patient became part of
the Follow-up group. Consequently, patients without any
follow-up visit remained in the No follow-up group for
the entirety of their exposure period. Index date for the
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purposes of identifying outcomes of interest was there-
fore 6 years after primary surgery for the No follow-up
group, and the date of first follow-up visit to the ortho-
paedics department for the Follow-up group.

Outcome measures

We estimated the cumulative incidence for each of the
two groups and compared the number of revisions, which
indicates the probability of having a revision within the
exposure period before the occurrence of the competing
risk of death [13]. We also used Cox proportional haz-
ards regression models to estimate cause-specific hazard
ratios (HR) and their 95% confidence intervals (CI) for
both revisions and mortality.

Statistical analysis

The clinical and demographic characteristics of patients
in the two groups were examined using descriptive statis-
tics and compared using standardised mean differences.
For each outcome, exposure time ended at the earliest of:
(1) a second knee or hip replacement (i.e. assumed to be
contralateral, as data did not provide details for lateral-
ity), (2) the 10year follow-up period, (3) the end of data
extraction, (4) revision surgery, or (5) death. Univariable
regression models were initially estimated with only the
group variable (Follow-up vs No follow-up) included as
explanatory variable. Subsequently, multivariate models
were estimated including age, sex, year of primary sur-
gery, ethnicity, and Charlson comorbidity index (dichot-
omized as 0 and 1+ due to relatively small numbers of
patients with multiple comorbidities). A detailed descrip-
tion of the variables included in the analysis can be found
in the Electronic Supplementary Material. Because
we used administrative data required for hospital

Linked HES-CPRD
Knee replacement cohort
N=35,364

Excluded
Hip replacement: 4,501
Primary surgery before 1999: 703

<6 years exposure without
revision: 20,304

Linked HES-CPRD
Knee replacement cohort
N=9,856
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reimbursement, there was no missing data in any of the
variables analysed.

Data analysis was performed in R 3.5.2 using the pack-
ages ‘dplyr’ for data manipulation, ‘survival’ for fitting
regression models, and ‘ggplot2’ for producing cumula-
tive incidence plots [14—17]. We followed the STROBE
statement as a reporting guideline for this study [18].

Results

Study participants

The flow of patients’ inclusion is illustrated in Fig. 1 and
the clinical and demographic characteristics of those
included are detailed in Table 1. The estimate of the
cumulative incidence function of the time from primary
joint replacement to the first long-term follow-up visit is
shown in Fig. S1 in the Electronic Supplementary Mate-
rial. The number of events and cumulative incidence of
revision and mortality are described in Table 2. Figures 2
and 3 show the cumulative incidence of revision for the
Follow-up and No follow-up groups, accounting for time-
varying exposure and with the index date being 6 years
after primary surgery in the case of the No follow-up
group and date of first follow-up visit to the orthopaedics
department at least 6 years after primary surgery in the
case of the Follow-up group. In both cases, the incidence
of revision was higher in the Follow-up group compared
with the No follow-up group.

Association between long-term follow-up and revision
knee replacement

The incidence of revision at 4 years from index date (i.e.
6—10years since primary knee replacement) was higher
for patients in the Follow-up group (3.6%) compared to
those in the No follow-up group (0.6%) after allowing for

Linked HES-CPRD
Hip replacement cohort
N=34,109

Excluded

Knee replacement: 4,501

Primary surgery before 1999: 883

<6 years exposure without
revision: 17,888

Linked HES-CPRD
Hip replacement cohort
N=10,837

Knee replacement cohort
Follow-up group
N=4,349

Knee replacement cohort
No Follow-up group
N=5,507

Hip replacement cohort
Follow-up group
N=4,870

Hip replacement cohort
No Follow-up group
N=5,967

Fig. 1 Flowchart describing the inclusion of patients
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Table 1 Description of demographic and clinical characteristics of patients
Characteristics Knee replacement (n =9856) Hip replacement (n =10,837)
Follow-up No follow-up SMD Follow-up No follow-up SMD

n (%) 4349 (44%) 5507 (56%) NA 4870 (47%) 5967 (53%) NA
Sex: Female (n [%]) 2601 (60%) 3090 (56%) 0.075 3161 (65%) 3528 (59%) 0.030
Age (median [IQR]) 69 (62-75) 72 (65-78) 0.322 67 (60-73) 71 (64-78) 0401
Ethnicity: White (n [%]) 3314 (76%) 4110 (75%) 0.036 3737 (77%) 4372 (73%) 0.080
Year of surgery (median [IQR]) 2005 (2003-2007) 2006 (2004-2008) 0.268 2005 (2003-2007) 2006 (2003-2008) 0.220
Follow-up visits (median [IQR]) 3(1-5) NA NA 3(1-4) NA NA
Years from primary surgery to first 59(5.2-6.9) NA NA 59(5.2-6.9) NA NA
follow-up visit (median [IQR])
Myocardial infarction (n [%]) 12 (0.28%) 20 (0.36%) <0.001 16 (0.32%) 30 (0.50%) <0.001
Venous thromboembolism (n [%]) 45 (1.03%) 64 (1.16%) <0.001 68 (1.40%) 78 (1.31%) <0.001
Prosthetic joint infection (n [%]) 6 (0.14%) 1(0.02%) NA 2 (0.04%) 4 (0.07%) <0.001
RCS Charlson (n [%]) 0018 0.027

0 3489 (80.2%) 4436 (80.6%) 4083 (83.8%) 4967 (83.2%)

1 737 (16.9%) 924 (16.8%) 685 (14.1%) 853 (14.3%)

2 108 (2.5%) 133 (2.4%) 91 (1.9%) 133 (2.2%)

3+ 15 (0.3%) 14 (0.3%) 11 (0.2%) 14 (0.2%)
Abbreviations: IQR interquartile range, n number, NA Not applicable, RCS Royal College of Surgeons, SMD Standardised mean difference
Table 2 Revision and mortality rates at 10years after primary surgery

Follow-up No follow-up
Number of events Cumulative incidence (% [95% CI])* Number of events Cumulative
incidence (% [95%
cny?

Knee replacement

Revision 88 3.6% (2.9 to 4.4%) 26 0.6% (0.4 to 1.0%)

Mortality 392 16.8% (15.2 to 18.3%) 900 20.7% (19.4 t0 22.1%)
Hip replacement

Revision 94 3.2% (2.7 to 4%) 68 1.4% (1.1 t0 1.8%)

Mortality 427 14.9% (13.7 to 16.3%) 1024 21.2% (19.9 to 22.5%)

@ accounting for time-varying exposure

the competing risk of mortality. This difference was sta-
tistically significant as indicated by the adjusted regres-
sion model (HR: 5.65 [3.62 to 8.81]), (Table 3). Older age
at surgery was associated with lower risk of revision (HR:
0.95 [0.93 to 0.96]). The detailed estimates from the mul-
tivariable adjusted Cox regression models can be found
in Table S1 in the Electronic Supplementary Material.

Association between long-term follow-up and mortality
after knee replacement

The incidence of death at 4 years from index date (10
years after surgery) was lower for patients in the Follow-
up group (17%) compared to those in the No follow-up
group (21%), but this difference was not statistically sig-
nificant as indicated by the adjusted regression model

(HR: 0.95 [0.84 to 1.07]), (Table 3). Older age at surgery
(HR: 1.12 [1.11 to 1.13]) and higher RCS Charlson score
(HR: 1.58 [1.39 to 1.79]) were associated with higher risk
of death. Female sex (HR 0.78 [0.70 to 0.88]) and year of
surgery being closer to the end of study’s follow-up time
(HR 0.7 [0.94 to 0.99]) were associated with lower risk of
death.

Association between long-term follow-up and revision hip
replacement

As with knee replacement, the incidence of revision
at 4 years from index date (10 years after surgery)
was higher for patients in the Follow-up group (3.2%)
compared to those in the No follow-up group (1.4%).
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Fig. 2 Cumulative incidence of revision following knee replacement (from five years after primary surgery)

Hip replacement

E No follow-up

(E] Follow-up

Cumulative incidence (%)
N

Time since index date (years)

Fig. 3 Cumulative incidence of revision following hip replacement (from five years after primary surgery)

Based on the adjusted regression model, this difference  Association between long-term follow-up and mortality

was statistically significant (HR: 2.04 [1.48 to 2.81]), after hip replacement

(Table 3). Older age at surgery was associated with  The incidence of death at 4 years from index date was

lower risk of revision (HR: 0.97 [0.96 to 0.98]). also lower for patients in the Follow-up group (15%)
compared to those in the No follow-up group (21%), but
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Table 3 Difference in risk for revision and mortality between the
Follow-up and No follow-up groups accounting for time-varying
exposure

Hazard ratio (95% Cl)

Unadjusted model Multivariable model?

Knee replacement
6.35 (4408 to 9.86)
0.77 (0.68 t0 0.87)

5.65(3.621t08.81)
0.95(0.84 t0 1.07)

Revision
Mortality
Hip replacement
2.34(1.71103.20)
0.68 (0.61t00.76)

2.04 (14810 2.81)
0.91(0.811t0 1.02)

Revision
Mortality

2 Model adjusted for age, sex (male vs female), RCS Charlson score (0 vs 1 or
more), ethnicity (white vs other), and year of surgery

this difference was not statistically significant as indi-
cated by the adjusted regression model (HR: 0.91 [0.81 to
1.02]), (Table 3). Older age at surgery (HR: 1.10 [1.10 to
1.11]) and higher Charlson score (HR: 1.41 [1.24 to 1.61])
again were associated with higher risk of death, whilst
female sex (HR 0.81 [0.73 to 0.90]) was associated with
lower risk of death.

Discussion

This study examined the association between hospital
visits to the orthopaedic department and revision as well
as mortality rates up to 10years after primary surgery for
patients who underwent knee or hip replacement sur-
gery. We found higher risk for revision for the Follow-up
group compared to the No follow-up group for both knee
and hip replacement. This difference was statistically sig-
nificant after controlling for age, sex, year of primary sur-
gery, ethnicity, and Charlson score. For both joints, there
were no statistically significant differences in mortality
rates between the two groups.

The clinical and demographic characteristics of patients
in the two groups were largely similar. This is in line with
a previous study which found no statistically significant
differences in the characteristics of those attending and
those not attending follow-up visits after knee replace-
ment surgery [19]. However, we found that patients in
the Follow-up group were younger compared with No
follow-up group patients. It is possible that older patients
are less likely to benefit from prophylactic revision to
prevent further damage in the replaced joint later in life,
and this may lead to these patients not being invited for
follow-up hospital visits.

The fact that less than half of the patients had a record
of a long-term follow-up visit in the orthopaedic depart-
ment is not in accordance with the clinical guidelines
that recommend follow-up visits for all patients with
knee and hip replacement. Our findings indicate that
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recommendations from clinical guidelines are not always
followed, but this can be explained by the variation in
clinical practice. In particular, a previous study showed
that follow-up after 5 years since primary hip surgery is
offered only by 43% of hospital units in the UK [4]. The
number and type of follow-up visit offered to patients
with joint replacements as part of the monitoring pro-
tocol followed by hospital units should be explored in
future studies.

Just over half of patients included in this study did not
have any follow-up visits, with similar proportions in
the knee and hip cohorts. A common explanation from
patients not attending long-term follow-up visits is that
they do not have any problems with the replaced joint
[19]. Based on our findings, however, a few patients in
the No follow-up group did have a record of revision;
although those events were rare (0.6 and 1.4% for knee
and hip, respectively). This may reflect an unmet need for
more revision surgeries in this group. Patient-reported
outcomes, including pain, function, and health-related
quality-of-life are useful indicators of problems linked
to knee and hip replacements. Nevertheless, the joint
assessment from the specialised orthopaedic team during
a follow-up visit remains essential for the identification of
degenerative changes, which sometimes can be asymp-
tomatic and not reflected in patient-reported outcome
alone [20, 21].

Strengths and limitations

This study has important limitations worth mentioning.
A critical aspect of this study was the identification of
records of long-term follow-up visits. We used the code
‘110 = Trauma and Orthopaedics’ to identify such visits,
but it was not possible to know the reason for each visit,
the actual scope of the consultation, or if each recorded
visit was directly associated with the replaced joint. Not
knowing the reason for the outpatient consultation or
whether it was routine or not could have a significant
impact on the results and interpretation of results. This
could only be collected via a prospective study which is
not what this study used for the analysis; it would how-
ever be important for future studies to collect these data
and conduct a similar analysis with a clear understand-
ing of which outpatient consultations were planned,
and which were not. To mitigate this problem as much
as possible considering the limitations of the dataset we
used, a group of rules to define follow-up visits was set,
as elaborated in the Electronic Supplementary Material,
to increase our confidence that the identified visits at the
very least regarded the knee or hip replacement. Further-
more, primary care referral records from CPRD GOLD
were used to validate the follow-up visits identified in
HES Outpatient. We found that visits to the orthopaedic
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department as recorded in HES Outpatient were mostly
reported in CPRD.

The study was also restricted by other limitations
inherent to the dataset used. The NHS Hospital Epi-
sodes Statistics does not capture details that can poten-
tially play a relevant role in predicting revision such as
implant model, type of prosthesis, surgical approach,
surgeon preferences and experience, and critically reason
for revision, to name a few. Regarding the reason for revi-
sion, as the aim of our analysis was precisely to examine
the association between long-term follow-up and inci-
dence revision, not having access to details about why
revisions were undertaken limit the implications of our
findings. For example, revisions for dislocation and infec-
tion would tend to present acutely and hence not be con-
nected to long-term follow-up. This was not a problem in
our analysis as we captured the outcome of revision only
after 5 years had passed since the primary surgery, thus
eliminating the possibility that future follow-up visits
could impact earlier revisions. Notwithstanding this, the
point remains that reason for revision should be included
in any analysis of this sort so that only those revisions that
could be impacted by long-term follow-up are included
in the analysis. Similarly, the outcome of revision would
be impacted by the decision-making process that indi-
vidual surgeons follow when deciding on whom and
when to conduct a primary or revision arthroplasty. As
a factor having such a relevant weight on the incidence
of the outcome, it should be included in studies like this
one. Because we used data from the NHS Hospital Epi-
sodes Statistics, we could not include this variable, how-
ever future studies could access data from the National
Joint Registry where details on the operating surgeon are
available, as is the reason for revision. Further, our analy-
sis was performed only up to 10years after primary due
to lack of sufficient data beyond that point, would have
potentially affected findings. It would be important for
further studies to be conducted with more comprehen-
sive datasets such as the same NHS HES but linked to
the National Joint Registry records, which include many
relevant surgical details, and at a point when sufficient
data is available for a period of 15-20years after primary
arthroplasty.

We cannot establish a causal association between fol-
low-up visits and revision rates in our study. It is possible
that patients that received follow-up were different from
patients that did not attend these visits in terms of clini-
cal characteristics and healthcare needs. Causal associa-
tion between follow-up visits and longer term outcomes
could be established by randomised controlled trials or
studies using observational designs applying statistical
methods, such as propensity score matching, to minimise
the risk of confounding by indication [22]. Finally, more
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work is needed from future studies to identify the impact
of follow-up visits into the second decade following the
joint replacement, as well as to explore whether these
results might be generalisable to other settings based on
different health seeking behaviours and offer of health-
care services in other countries.

This study, however, has also a number of important
strengths. Firstly, this is one of the first studies investigat-
ing the impact of follow-up after knee and hip replace-
ment using real-world, routinely-collected data from a
large cohort of patients who have actually used NHS ser-
vices in recent years. Secondly, we used reliable inpatient
hospital data linked to primary care records to identify
patients with primary and revision surgery, as well as
outpatient hospital data to determine if the patients had
follow-up visits. Finally, the exposure time used in the
analysis of 10years following primary surgery is unlikely
to be replicated by other study designs such as ran-
domised controlled trials.

Association between follow-up and revision knee and hip
replacement
The higher revision rates for patients in the Follow-
up group for both joints could be an indication of the
effectiveness of follow-up visits as a monitoring tool for
patients in need of revision surgery. Timely identification
of patients with deteriorating implants can prevent con-
siderable bone loss, aseptic loosening, or osteolysis [4,
23]. However, it is possible that these signs are less fre-
quent in the mid-term period between six and 10years
after primary surgery, and studies with longer follow-ups
are required. A likely explanation for the higher risk for
revision in the Follow-up group is that surgeons are effec-
tive arbitrators of the selection of patients to be placed in
follow-up lists. Whilst general clinical guidelines are vari-
ably adhered to, the final judgement as to which patients
are placed in the long-term follow-up pathway is made
by surgeons. As such, if they assess a patient as being
likely to see their prosthesis fail, then they will mark that
patient for long-term follow-up. On the other hand, if
the surgeon feels that a patient is unlikely to cause fail-
ure to their prosthesis, then that patient is more likely to
be placed in the no follow-up group and discharged. The
follow-up group would hence be comprised of patients
more likely to need a revision, some of which might be
prevented with the follow-up, some others requiring the
revision, as identified in this study. It should be high-
lighted that only a small proportion of patients having
long-term follow-up eventually had a revision within the
period of study (3—4%), but revision rates after 10years
were not identified in this study.

It is also important to examine if the additional costs
associated with the follow-up outpatient visits lead to
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improved patient-reported outcomes and decreased costs
of a subsequent revision. The possibility of overtreating
patients with joint replacements has been discussed in pre-
vious studies [24—26]. Overtreatment may have an impact
on the increased revision rates observed for the Follow-
up group in our study. Conclusive evidence of overtreat-
ment of patients with joint replacements, however, is still
lacking. Future studies should investigate potential over-
treatment of patients having long-term follow-up visits,
whether it negatively impacts patients’ wellbeing, and if it
leads to increased costs for the healthcare systems.

In our analyses, older age was associated with lower
risk for revision. This is in line with the results from pre-
vious studies that have also found a decreased revision
risk for older patients, which can be explained by the
more complicated health problems of this population
and the increased risk of adverse events linked to revi-
sion surgery [5, 27]. Other patients’ characteristics were
not associated with revision risk in our study. Older age,
comorbidities, and male sex were associated with higher
risk of death in the multivariate models for both joints,
which has also been reported previously [28].

Association between follow-up and mortality after knee
and hip replacement

The lack of statistically significant differences in mortality
rates between those who attended hospital orthopaedic fol-
low-up consultations and those who did not was expected
as there is no evident connection between the two. Mortal-
ity is, however, naturally linked with age and comorbidities
(examined in the model via the RCS Charlson comorbidity
index), and these, along with being a man, were identified
in the knee and hip models as being associated with higher
mortality. After adjusting for these variables, our findings
suggest that attending hospital orthopaedic follow-up con-
sultations has no impact on mortality.

Conclusions

Patients who attended outpatient follow-up consulta-
tions up to 10years after primary joint replacement had
higher risk for revision compared with patients who did
not. This is potentially a reflection of the effective judge-
ment made by surgeons when they select patients to be
included in follow-up lists. Only a small percentage of
patients in the Follow-up group actually had a revision.
However, findings are subject to important limitations
such as the lack of details about reason for outpatient
consultation, reason for revision, and surgeon criteria for
revision, all of which can potentially play a crucial role in
the association examined. Future studies should investi-
gate if the additional cost associated with the outpatient
visits lead to improved outcomes and decreased costs of
a subsequent revision.
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