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Abstract:

Background:

Medical evaluation pre-operatively is an important component of risk stratification and potential risk optimization. However, the
effect of timing prior to surgical intervention is not well-understood. We hypothesized that total hip arthroplasty (THA) patients seen
in pre-operative evaluation closer to the date of surgery would experience better perioperative outcomes.

Methods:

We retrospectively reviewed 167 elective THA patients to study the relationship between the number of days between pre-operative
evaluation (range, 0-80 days) and surgical intervention. Patients’ demographics, length of stay (LOS), ICU admission frequency, and
rate of major complications were recorded.

Results:

When pre-operative evaluation carried out 4 days or less before the procedure date, there was a significant reduction in LOS (3.91 vs.
4.49; p=0.03). When pre-operative evaluation carried out 11 days or less prior to the procedure date, there was a four-fold decrease in
rate of intensive care admission (p=0.04). Furthermore, the major complication rate also significantly reduced (p<0.05). However,
when pre-operative evaluation took place 30 days or less before the procedure date compared to more than 30 days prior, there were
no significant changes in the outcomes.

Conclusion:

From this study, pre-operative medical evaluation closer to the procedure date was correlated with improved selected peri-operative
outcomes. However, further study on larger patient groups must be done to confirm this finding. More study is needed to define the
effect on rare events like infection, and to analyze the subsets of THA patients with modifiable risk factors that may be time-
dependent and need further time to optimization.

Keywords: ICU admission frequency, Total hip arthroplasty, Length of stay in hospital, Major complications, Pre-operative
evaluation, Total joint arthroplasty.

INTRODUCTION

The volume of total joint arthroplasty procedures is increasing within the United States, as both the supply and
demand have steadily climbed [1 - 3]. In particular, total hip arthroplasty (THA) procedures are becoming a more
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common orthopedic procedure [4, 5]. With this rise in procedure volume, it is important to understand the mechanisms
by which procedure safety and quality can be improved [6]. Pre-operative medical evaluations are a crucial part of
delivering robust, quality driven care for patients both within orthopedics and other fields of surgery [7 - 9]. The
perioperative optimization of patients undergoing THA and revision procedures proves no exception [10]. While it is
intuitive that conducting a thorough, robust pre-operative evaluation is critical to improving surgical outcomes, it is not
as clear as to when pre-operative evaluations are most effective. As efficiency and throughput measures increase in
importance in orthopedics, the ability to match pre-operative evaluation with the timing of surgery may prove
important.

There are a number of studies within the literature that have examined best practices of pre-operative evaluations for
a variety of medical procedures, but very few have examined when to conduct these examinations pre-operatively [11 -
14]. In fact, there are significant gaps within the literature regarding the timing of pre-operative evaluations, especially
within orthopedics. There are no studies, to our knowledge on the total joint literature, that specifically examine the
optimal timing of pre-operative evaluations as related to post-operative outcomes measures [15].

This study aims to determine whether the timing of pre-operative evaluations for patients undergoing THA affects
perioperative health outcomes. More specifically, this study examines the relationship between the timing of pre-
operative evaluations and three quality measures: length of stay (LOS) in hospital, need for higher acuity of care in-
hospital (ICU admission frequency), and the frequency of major complications post-operatively.

MATERIALS AND METHODS

This study included 175 patients who underwent either a THA or revision THA procedure from November 21, 2011
to June 11, 2012. The data set was obtained directly from the institutional data requisition department under a Strategic
Decision Support (SDS) facility. Complete data was available for 167 patients, which comprised the final cohort. The
patients were divided into two study cohorts: Total Cohort and a Total Hip Arthroplasty (THA) Cohort. The Total
Cohort included patients who underwent either THA and revision THA procedures, while the THA Cohort included
only patients who underwent a THA.

The data sets were then analyzed to determine total numbers, frequencies, means and standard deviations for key
clinical values. Univariate and stepwise forward logistic regression analyses were utilized in order to determine the
statistical relationships between days pre-op and our chosen measures of quality: LOS, ICU admission frequency, and
major complication frequency. The variable “Days pre-op” refers to how many days prior to the date of surgery the pre-
operative evaluation occurred. Major complications included: myocardial infarction, pulmonary embolism, acute renal
failure, cerebral vascular accident, hypotension, circulatory failure, and respiratory failure. ASA classification was used
as a general surrogate for patients’ health. A two-tailed Fisher’s t-test was used in order to detect statistical significance,
while a p-value of < 0.05 was deemed statistically significant. The time intervals were chosen based on the time points
at which a pre-surgical clearance may occur pre-operatively. Time intervals of 5-days, 10-days, and 30-days were
analyzed, while statistically significant differences in the quality of care mean values were presented. In addition, a
power analysis shows that a minimum cohort number of 17 was required for sufficient statistical power—assuming a
power of 80% and a statistically significant p-value of < 0.05 for the LOS variable. All comparison cohorts contained
more than n=52 samples each, meeting the statistical power threshold. The study examined differences in clinical
factors varying days of pre-operative medical evaluation.

RESULTS

Data was analyzed for the respective patient groups: Total Cohort (n=167) and THA Cohort (n=144). The
demographic and clinical data of these study cohorts are listed in Table 1. The mean clinical values, along with their
standard deviations and p-values are presented in Table 2. The two cohort populations did not differ statistically for any
of these clinical values.

Table 1. Demographic and clinical data of study cohorts.

Variable Total Cohort THA Cohort
N=167 (%) N=144 (%)
Age
<50 35(21.0%) 31 (21.5%)
50-60 51(30.5%) 42 (29.2%)
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Variable Total Cohort THA Cohort
N=167 (%) N=144 (%)
60-70 50 (29.9%) 41 (28.5%)
70-80 21 (12.6%) 20 (13.9%)
>80 10 (6.0%) 10 (6.9%)
Gender
Male 80 (47.9%) 66 (45.8%)
Female 87 (52.1%) 78 (54.2%)
Procedure
THA 144 (86.2%) 144 (100.0%)
Revision THA 23 (13.8%) 0(0.0%)
ASA Score
1 6 (3.6%) 6 (4.2%)
2 94 (56.3%) 81 (56.3%)
3 67 (40.1%) 57 (39.6%)
BMI
<25 44 (26.3%) 39 (27.1%)
25-29.9 49 (29.3%) 42 (29.2%)
30-34.9 50 (29.9%) 44 (30.6%)
35-39.9 12 (7.2%) 11 (7.6%)
>40 12 (7.2%) 8 (5.6%)
Days Pre-Op
<7 31 (18.6%) 28 (19.4%)
8-14 49 (29.3%) 45 (31.3%)
15-21 34 (20.4%) 30 (20.8%)
>22 53 (31.7%) 41 (28.5%)
Pre-Op Type
Internal Medicine 99 (59.3%) 99 (68.8%)
Other 68 (40.7%) 45 (31.3%)
Length of Stay
<3 9 (5.4%) 7 (4.9%)
4 112 (67.1%) 99 (68.8%)
5 28 (16.8%) 25 (17.4%)
6 8 (4.8%) 6 (4.2%)
>7 10 (6.0%) 7 (4.9%)
ICU Admission
Yes 20 (12.0%) 12 (8.3%)
No 147 (88.0%) 132 (91.7%)
Major Complication
Yes 4 (2.4%) 4 (2.8%)
No 163 (97.6%) 140 (97.2%)
Table 2. Mean clinical values, standard deviations, and P-values of study cohorts.
Variable Total Cohort THA Cohort P-Value
Mean Age + s.d. 579+14.2 58.0£15.0 0.93
Mean ASA Class =+ s.d. 24+0.6 24+0.6 0.86
Mean BMI + s.d. 29.4+6.5 29.1+6.2 0.70
Mean Days Pre-Op =+ s.d. 18.9+14.3 183+ 143 0.86
Mean Length of Stay =+ s.d. 44+15 44+14 0.78

There was a correlation between fewer days pre-operative medical evaluation and lower average LOS. These
findings are presented in Table 3. More specifically, patients who obtained their pre-operative evaluation 4 or less days
prior to surgery had a 0.58 day (p=0.03) reduction in the LOS in the Total Cohort, and a 0.53 day reduction (p=0.04) in
the LOS in the THA Cohort. Additionally, patients who obtained their pre-operative evaluation 6 or less days prior to
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surgery had a 0.45 day (p=0.02) reduction in the LOS in the Total Cohort, and a 0.41 day reduction (p=0.04) in LOS in
the THA Cohort.

Table 3. Significant differences in mean length of stay by days pre-op.

Total Cohort THA Cohort
Days Pre-Op Mean LOS P-Value Days Pre-Op Mean LOS P-Value
<4 vs.>5 3.91vs. 4.49 0.03 <4 vs.>5 3.91vs. 4.44 0.04
<6 vs. >7 4.05 vs. 4.50 0.02 <6 vs. >7 4.05 vs. 4.46 0.04

Evident in Table 4, the study found that fewer pre-op days directly correlated with lower ICU admission frequency.
This was found to be true for patients who obtained their pre-operative evaluation 4 or fewer days prior to surgery,
compared to 5 days or more prior to surgery, as well as 10 days or fewer prior to surgery, compared to 11 days or more
prior to surgery in both the study cohorts. Additionally, within the Total Cohort, it was found that patients obtaining
their pre-operative evaluation 11 days or less prior to their procedure date had a lower ICU admission frequency
compared to those obtaining their pre-operative evaluation 12 days or more prior to their procedure (0.06 vs. 0.15;
p=0.04).

Table 4. Significant differences in ICU admission frequency by days pre-op.

Total Cohort THA Cohort
Days Pre-Op ICU Admission Frequency P-Value Days Pre-Op ICU Admission Frequency P-Value
<4 vs. >5* 0.00 vs. 0.13 <0.01 <4 vs. >5* 0.00 vs. 0.09 <0.01
<10vs.>11 0.04 vs. 0.15 0.01 <10 vs.>11 0.02vs. 0.11 0.03
<Ilvs.>212 0.06 vs. 0.15 0.04

*All procedures with less than 5 pre-op days were statistically significant in comparison, but not shown.

As outlined in Table 5, fewer pre-op days was correlated with lower major complication frequency. Specifically,
patients who obtained their pre-operative evaluation 11 or less days prior to surgery had a lower major complication
frequency compared to those who obtained their pre-operative evaluations 12 or more days before surgery in the Total
Cohort (0.00 vs. 0.03; p<0.05), and in the THA Cohort (0.00 vs. 0.04; p<0.05).

Table 5. Significant differences in major complication frequency by days pre-op.

Total Cohort THA Cohort
Days Pre-Op Major Complication Frequency P-Value Days Pre-Op Major Complication Frequency P-Value
<I1vs.>12* 0.00 vs. 0.03 <0.05 <I1 vs.>12* 0.00 vs. 0.04 <0.05

*All procedures with less than 12 pre-op days were statistically significant in comparison, but not shown.

There were no statistically significant differences in age, ASA class, or BMI between the patient populations
undergoing pre-operative evaluations 4 days or fewer compared to 5 days or more prior to surgery (Table 6). This was
found in both the Total Cohort as well as the THA Cohort.

Table 6. Differences in mean clinical factors at 4-day pre-op cutoff for total and THA cohort.

Variable Total Cohort P-Value THA Cohort P-Value
<4 Days >5 Days <4 Days >5 Days
Mean Age + s.d. 51.1+174 58.4+13.9 0.20 51.1+174 58.6 £ 14.7 0.19
Mean ASA Class = s.d. 23+0.5 24+0.6 0.52 23+0.5 24+0.6 0.55
Mean BMI + s.d. 27.8+7.8 29.5+6.4 0.48 27.8+7.8 29.2+6.0 0.57

The patient population undergoing pre-operative evaluation 11 days or less prior to surgery had, on average, a lower
ASA class than those undergoing pre-operative evaluations 12 days or more prior to surgery in the Total Cohort (2.2 vs.
2.4; p=0.04). However, this difference was not significant in the THA Cohort (2.2 vs. 2.4; p=0.07). Neither age nor
BMI were significantly different in either cohort or population (Table 7).
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Table 7. Differences in mean clinical factors at 11-day pre-op cutoff for total and THA cohort.

Variable Total Cohort P-Value THA Cohort P-Value
<11 Days >12 Days <11 Days >12 Days
Mean Age + s.d. 55.5+14.8 59.0+13.9 0.14 55.5+14.0 59.4+14.8 0.15
Mean ASA Class =+ s.d. 22+0.5 24+0.6 0.04 22+0.5 24+0.6 0.07
Mean BMI + s.d. 28.4+6.6 29.9+0.2 0.17 28.0+6.5 29.7+5.9 0.14
DISCUSSION

As the rates of total joint arthroplasty procedures in the United States rise, it remains vital to identify processes that
may improve quality and care outcomes [16 - 18]. As reflected in the literature, the effective optimization of patients
prior to surgery is a key component to improving perioperative outcomes [19 - 21]. In fact, pre-operative evaluations
can often illuminate previously unknown comorbidities, along with a variety of other potentially risky conditions [22,
23]. Additionally, pre-operative evaluations have been shown to decrease the risk of mortality, total costs of patient
care, and a variety of other outcome measures [24 - 26].

While there are many studies in the medical and orthopedic literature examining the role of pre-operative
evaluations, these studies mostly focus on the implementation of different pre-operative interventions and their effects
on outcomes [27 - 29]. While it is certainly important to determine what elements of a pre-operative evaluation may
contribute to better outcomes, we hypothesize the importance of examining the timing of pre-operative evaluations and
the effect on patient outcomes. However, little investigation has focused on identifying the optimal timing of pre-
operative evaluations, especially for THA. We know of no previous studies examining this relationship within the
orthopedic literature [15]. Thus, this study attempts to address this literature gap.

The study’s first significant findings were multiple correlations between fewer days pre-op and lower average LOS.
This data appears to indicate that scheduling pre-operative assessments closer in time to the procedure date may
improve care outcomes by reducing LOS. There may be a number of reasons for this observation, and potentially many
confounding factors that can contribute to this difference in the LOS. This may be due to increased patient adherence to
physician guidelines or simply due to a difference in the patient population [30].

The second significant finding of the study was a correlation between fewer days pre-op and lower ICU admission
frequency. Patients who obtained their pre-operative evaluations closer in time to their procedure date had significantly
lower ICU admission frequencies. In fact, no patient undergoing a pre-operative evaluation less than five days prior to
surgery was admitted to the ICU. These findings were replicated both in the Total Cohort as well as the THA Cohort,
and may indicate that scheduling pre-operative assessments closer in time to the procedure date may reduce the risk of
an ICU admission due to optimization measures closer to the surgical intervention.

The third outcome measure used within the study was major complication frequency. The study found that fewer
pre-op days correlated with lower major complication frequency. Specifically, patients undergoing pre-operative
evaluations 11 days or less prior to surgery exhibited a lower major complication frequency than those who obtained
their evaluations 12 days or more prior to their procedure in both the Total Cohort as well as the THA Cohort. In fact,
no major complications occurred for any patient within the study that obtained a pre-operative evaluation less than 12
days prior to their procedure. This seems to indicate that scheduling a pre-operative evaluation closer in time to the
procedure date may be a preventative measure against major complications. This may be due to the pre-operative
evaluation’s ability to gather more accurate data immediately prior to surgery, limiting the window in which new co-
morbidities or conditions may arise prior to surgery [31, 32].

While this study found that pre-operative evaluations closer to the procedure date correlated with improved
outcomes, as measured by LOS, ICU admission frequency, and major complication frequency, it is important to note
that this does not implicate a causal relationship due to the nature of this retrospective dataset. In order to better
understand if the significant differences in outcomes found within the study were due to the timing of pre-operative
evaluations or other factors, an analysis of the comparative population groups was conducted. This analysis of patient
subgroups indicated that there were no statistically significant differences in age, ASA class, or BMI for any of the
population groups, except for the ASA class of patients in the Total Cohort’s 11-day pre-op cutoff populations. While
there were no other statistically significant differences in age, BMI, or ASA class for any of the other comparative
populations, it is important to note that the mean age, BMI, and ASA class were all elevated for each population group
above the 11-day pre-op cutoff. This may indicate that patients who received their pre-operative evaluations earlier
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were simply less healthy, which may account for the significant differences found in outcomes measures. This may be
due to a number of reasons, chiefly that physicians may schedule patients perceived to be riskier for earlier
consultations pre-operatively in order to better assess surgical risk. This is a potential confounding variable within our
study, as well as a limitation to our results. Additionally, it is important to note that an analysis of co-morbidities was
not included in this study, as relevant data was not attainable.

While the study identified a number of critical relationships that indicate shorter time periods between pre-operative
evaluations and procedure dates may improve perioperative outcomes, there are a number of limitations of the study
that must be considered. First, the sample size of the pilot study (n=167) may be too small to draw broad conclusions,
although the sample sizes and comparison groups met the threshold for statistical power analysis. Second, the time
intervals chosen for subgroup analysis may experience selection bias, as they were chosen based on when pre-surgical
clearance might occur pre-operatively. Time intervals of 5-days, 10-days, and 30-days were analyzed, while statistically
significant differences in the quality of care mean values were presented. Additionally, the study data was gathered
from one institution, and thus may not be generalizable to other institutions. As a retrospective study of correlations, no
causal relationship can be concluded. Thus, although the study found that shorter times between pre-operative
evaluations and procedures correlated with improved perioperative outcomes, the study may not conclude that these
improved outcomes were due to the timing of pre-operative evaluations alone. Further, although the results discussed
within the study exhibited statistical significance, the differences observed in the LOS, ICU admission frequency, and
major complication frequency may hold less clinical significance in a practice setting than statistical significance. In
addition, new issues found 4 days prior to surgery may be difficult or even impossible to address fully in a clinical
setting. These differences in outcomes may be due to a variety of factors, such as differences in the health of the
compared populations, differences in treatment, and many other confounding factors [33, 34]. Certainly, this is an area
which needs further research.

CONCLUSION

In conclusion, as the THA procedure volume continues to grow, it becomes more important to identify potential
processes that may improve surgical outcomes. A vital aspect of any medical procedure is the reduction of risk through
pre-operative evaluations. This study sought to examine whether or not the timing of pre-operative evaluations may
contribute to perioperative outcomes, a novel topic absent from the present literature. While this study finds that pre-
operative evaluations closer to the procedure date are correlated with improved outcomes, additional studies must be
performed in order to validate this conclusion.

CONFLICT OF INTEREST

The authors confirm that this article content has no conflict of interest.

ACKNOWLEDGEMENTS
There are no acknowledgements to report for this study.

REFERENCES

[1] Kurtz S, Ong K, Lau E, Mowat F, Halpern M. Projections of primary and revision hip and knee arthroplasty in the United States from 2005 to
2030. J Bone Joint Surg Am 2007; 89(4): 780-5.
[PMID: 17403800]

[2] Franklin PD, Allison JJ, Ayers DC. Beyond joint implant registries: a patient-centered research consortium for comparative effectiveness in
total joint replacement. JAMA 2012; 308(12): 1217-8.
[http://dx.doi.org/10.1001/jama.2012.12568] [PMID: 23011710]

[3] Center for Disease Control and Prevention Fast Stats. Inpatient Surgery. Available form: http://www. cdc.gov/nchs/fastats/inpatient-
surgery.htm Accessed August 10, 2014

[4] Hailer NP, Garellick G, Karrholm J. Uncemented and cemented primary total hip arthroplasty in the Swedish Hip Arthroplasty Register. Acta
Orthop 2010; 81(1): 34-41.
[http://dx.doi.org/10.3109/17453671003685400] [PMID: 20180715]

[5] Cram P, Lu X, Kaboli PJ, et al. Clinical characteristics and outcomes of Medicare patients undergoing total hip arthroplasty, 19912008.
JAMA 2011; 305(15): 1560-7.
[http://dx.doi.org/10.1001/jama.2011.478] [PMID: 21505134]

[6] Mariconda M, Galasso O, Costa GG, Recano P, Cerbasi S. Quality of life and functionality after total hip arthroplasty: a long-term follow-up
study. BMC Musculoskelet Disord 2011; 12(6): 222.


http://www.ncbi.nlm.nih.gov/pubmed/17403800
http://dx.doi.org/10.1001/jama.2012.12568
http://www.ncbi.nlm.nih.gov/pubmed/23011710
http://www.cdc.gov/nchs/fastats/inpatient-surgery.htm
http://www.cdc.gov/nchs/fastats/inpatient-surgery.htm
http://dx.doi.org/10.3109/17453671003685400
http://www.ncbi.nlm.nih.gov/pubmed/20180715
http://dx.doi.org/10.1001/jama.2011.478
http://www.ncbi.nlm.nih.gov/pubmed/21505134

Does the Timing of Pre-Operative Medical Evaluation The Open Orthopaedics Journal, 2017, Volume 11 201

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[http://dx.doi.org/10.1186/1471-2474-12-222] [PMID: 21978244]

Goodnough LT, Maniatis A, Earnshaw P, et al. Detection, evaluation, and management of preoperative anaemia in the elective orthopaedic
surgical patient: NATA guidelines. Br J Anaesth 2011; 106(1): 13-22.
[http://dx.doi.org/10.1093/bja/aeq361] [PMID: 21148637]

De Hert S, Imberger G, Carlisle J, et al. Preoperative evaluation of the adult patient undergoing non-cardiac surgery: guidelines from the
European Society of Anaesthesiology. Eur J Anaesthesiol 2011; 28(10): 684-722.
[http://dx.doi.org/10.1097/EJA.0b013¢3283499¢3b] [PMID: 21885981]

Zambouri A. Preoperative evaluation and preparation for anesthesia and surgery. Hippokratia 2007; 11(1): 13.

Johnston RC, Fitzgerald RH, Harris WH, Poss R, Miiller ME, Sledge CB. Clinical and radiographic evaluation of total hip replacement. A
standard system of terminology for reporting results. J Bone Joint Surg Am 1990; 72(2): 161-8.
[PMID: 2303502]

Ellis G, Spiers M, Coutts S, Fairburn P, McCracken L. Preoperative assessment in the elderly: evaluation of a new clinical service. Scott Med
J2012; 57(4): 212-6.
[http://dx.doi.org/10.1258/smj.2012.012120] [PMID: 23028174]

Harari D, Hopper A, Dhesi J, Babic-Illman G, Lockwood L, Martin F. Proactive care of older people undergoing surgery (POPS): designing,
embedding, evaluating and funding a comprehensive geriatric assessment service for older elective surgical patients. Age Ageing 2007; 36(2):
190-6.

[http://dx.doi.org/10.1093/ageing/afl163] [PMID: 17259638]

Richter HE, Redden DT, Duxbury AS, Granieri EC, Halli AD, Goode PS. Pelvic floor surgery in the older woman: enhanced compared with
usual preoperative assessment. Obstet Gynecol 2005; 105(4): 800-7.
[http://dx.doi.org/10.1097/01.A0G.0000154920.12402.02] [PMID: 15802408]

Macpherson DS, Lofgren RP. Outpatient internal medicine preoperative evaluation: a randomized clinical trial. Med Care 1994; 32(5):
498-507.
[http://dx.doi.org/10.1097/00005650-199405000-00008] [PMID: 8182977]

Partridge JS, Harari D, Martin FC, Dhesi JK. The impact of pre-operative comprehensive geriatric assessment on postoperative outcomes in
older patients undergoing scheduled surgery: A systematic review. Anaesthesia 2014; 69(s1)(Suppl. 1): 8-16.
[http://dx.doi.org/10.1111/anae.12494] [PMID: 24303856]

Lee Y-K, Biau DJ, Yoon BH, Kim TY, Ha YC, Koo KH. Learning curve of acetabular cup positioning in total hip arthroplasty using a
cumulative summation test for learning curve (LC-CUSUM). J Arthroplasty 2014; 29(3): 586-9.
[http://dx.doi.org/10.1016/j.arth.2013.07.023] [PMID: 23998991]

Schairer WW, Sing DC, Vail TP, Bozic KJ. Causes and frequency of unplanned hospital readmission after total hip arthroplasty. Clin Orthop
Relat Res 2014; 472(2): 464-70.
[http://dx.doi.org/10.1007/s11999-013-3121-5] [PMID: 23801061]

Aoude AA, Aldebeyan SA, Nooh A, Weber MH, Tanzer M. Thirty-Day Complications of Conventional and Computer-Assisted Total Knee
and Total Hip Arthroplasty: Analysis of 103, 855 Patients in the American College of Surgeons National Surgical Quality Improvement
Program Database. J Arthroplasty 2016; 31(8): 1674-9.

[http://dx.doi.org/10.1016/j.arth.2016.01.042] [PMID: 26923496]

Roizen MF, Foss JF, Fischer SP. Preoperative evaluation. In: Miller RD, Ed. Anesthesia. 5th ed. Philadelphia: Churchill-Livingstone 2000;
pp. 824-83.

Conway JB, Goldberg J, Chung F. Preadmission anaesthesia consultation clinic. Can J Anaesth 1992; 39(10): 1051-7.
[http://dx.doi.org/10.1007/BF03008374] [PMID: 1464132]

Halaszynski TM, Juda R, Silverman DG. Optimizing postoperative outcomes with efficient preoperative assessment and management. Crit
Care Med 2004; 32(4)(Suppl.): S76-86.
[http://dx.doi.org/10.1097/01.CCM.0000122046.30687.5C] [PMID: 15064666]

American Society of Anesthesiologists Task Force on Preanesthesia Evaluation. Practice advisory for preanesthesia evaluation: a report by the
American Society of Anesthesiologists Task Force on Preanesthesia Evaluation. Anesthesiology 2002; 96(2): 485-96.
[http://dx.doi.org/10.1097/00000542-200202000-00037] [PMID: 11818784]

Kearon C, Hirsh J. Management of anticoagulation before and after elective surgery. N Engl J Med 1997; 336(21): 1506-11.
[http://dx.doi.org/10.1056/NEJM199705223362107] [PMID: 9154771]

Cohen MM, Duncan PG, Tate RB. Does anesthesia contribute to operative mortality? JAMA 1988; 260(19): 2859-63.
[http://dx.doi.org/10.1001/jama.1988.03410190107032] [PMID: 3184350]

Khuri SF, Daley J, Henderson W, ef al. The National Veterans Administration Surgical Risk Study: risk adjustment for the comparative
assessment of the quality of surgical care. ] Am Coll Surg 1995; 180(5): 519-31.
[PMID: 7749526]

Eagle KA, Berger PB, Calkins H, et al. ACC/AHA Guideline Update for Perioperative Cardiovascular Evaluation for Noncardiac
SurgeryExecutive Summary. A report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines
(Committee to Update the 1996 Guidelines on Perioperative Cardiovascular Evaluation for Noncardiac Surgery). Anesth Analg 2002; 94(5):


http://dx.doi.org/10.1186/1471-2474-12-222
http://www.ncbi.nlm.nih.gov/pubmed/21978244
http://dx.doi.org/10.1093/bja/aeq361
http://www.ncbi.nlm.nih.gov/pubmed/21148637
http://dx.doi.org/10.1097/EJA.0b013e3283499e3b
http://www.ncbi.nlm.nih.gov/pubmed/21885981
http://www.ncbi.nlm.nih.gov/pubmed/2303502
http://dx.doi.org/10.1258/smj.2012.012120
http://www.ncbi.nlm.nih.gov/pubmed/23028174
http://dx.doi.org/10.1093/ageing/afl163
http://www.ncbi.nlm.nih.gov/pubmed/17259638
http://dx.doi.org/10.1097/01.AOG.0000154920.12402.02
http://www.ncbi.nlm.nih.gov/pubmed/15802408
http://dx.doi.org/10.1097/00005650-199405000-00008
http://www.ncbi.nlm.nih.gov/pubmed/8182977
http://dx.doi.org/10.1111/anae.12494
http://www.ncbi.nlm.nih.gov/pubmed/24303856
http://dx.doi.org/10.1016/j.arth.2013.07.023
http://www.ncbi.nlm.nih.gov/pubmed/23998991
http://dx.doi.org/10.1007/s11999-013-3121-5
http://www.ncbi.nlm.nih.gov/pubmed/23801061
http://dx.doi.org/10.1016/j.arth.2016.01.042
http://www.ncbi.nlm.nih.gov/pubmed/26923496
http://dx.doi.org/10.1007/BF03008374
http://www.ncbi.nlm.nih.gov/pubmed/1464132
http://dx.doi.org/10.1097/01.CCM.0000122046.30687.5C
http://www.ncbi.nlm.nih.gov/pubmed/15064666
http://dx.doi.org/10.1097/00000542-200202000-00037
http://www.ncbi.nlm.nih.gov/pubmed/11818784
http://dx.doi.org/10.1056/NEJM199705223362107
http://www.ncbi.nlm.nih.gov/pubmed/9154771
http://dx.doi.org/10.1001/jama.1988.03410190107032
http://www.ncbi.nlm.nih.gov/pubmed/3184350
http://www.ncbi.nlm.nih.gov/pubmed/7749526

202

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

The Open Orthopaedics Journal, 2017, Volume 11 Lan and Kamath

1052-64.
[http://dx.doi.org/10.1097/00000539-200205000-00002] [PMID: 11973163]

Huddleston JM, Long KH, Naessens JM, et al. Medical and surgical comanagement after elective hip and knee arthroplasty: a randomized,
controlled trial. Ann Intern Med 2004; 141(1): 28-38.
[http://dx.doi.org/10.7326/0003-4819-141-1-200407060-00012] [PMID: 15238368]

Craig P, Dieppe P, Mclntyre S, Mitchie S, Nazareth I, Petticrrew M. Developing and Evaluating Complex Interventions: New Guidance.
Medical Research Council, 2008. Available from: http://www.mrc.ac.uk/consumption/ideplg?IdcService=GET FILE&dID=15585&d
DocName=MRC004871&allowInterrupt=1 2013. accessed 05/10/ 2013

Rai L, Britten N, Popay J, et al. Testing methodological developments in the conduct of narrative synthesis: A demonstration review of
research on the implementation of smoke alarm interventions. Evid Policy 2007; 3: 361-83.
[http://dx.doi.org/10.1332/174426407781738029]

Eckman MH. Bridging on the river Kwai: The perioperative management of anticoagulation therapy. Med Decis Making 2005; 25(4): 370-3.
[http://dx.doi.org/10.1177/0272989X05279253] [PMID: 16061888]

Pedersen T, Eliasen K, Henriksen E. A prospective study of mortality associated with anaesthesia and surgery: Risk indicators of mortality in
hospital. Acta Anaesthesiol Scand 1990; 34(3): 176-82.
[http://dx.doi.org/10.1111/.1399-6576.1990.tb03066.x] [PMID: 2343717]

Kitts JB. The preoperative assessment: Who is responsible? Can J Anaesth 1997; 44(12): 1232-6.
[http://dx.doi.org/10.1007/BF03012768] [PMID: 9429038]

Roizen MF. Anesthetic implications of concurrent diseases. In: Miller RD, Ed. Anesthesia. Sth ed. Philadelphia: Churchill-Livingstone 2000;
pp. 903-1015.

Conway JB, Goldberg J, Chung F. Preadmission anaesthesia consultation clinic. Can J Anaesth 1992; 39(10): 1051-7.
[http://dx.doi.org/10.1007/BF03008374] [PMID: 1464132]

© 2017 Lan and Kamath

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a
copy of which is available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.


http://dx.doi.org/10.1097/00000539-200205000-00002
http://www.ncbi.nlm.nih.gov/pubmed/11973163
http://dx.doi.org/10.7326/0003-4819-141-1-200407060-00012
http://www.ncbi.nlm.nih.gov/pubmed/15238368
http://www.mrc.ac.uk/consumption/idcplg?IdcService=GET_FILE&dID=15585&dDocName=MRC004871&allowInterrupt=1
http://www.mrc.ac.uk/consumption/idcplg?IdcService=GET_FILE&dID=15585&dDocName=MRC004871&allowInterrupt=1
http://dx.doi.org/10.1332/174426407781738029
http://dx.doi.org/10.1177/0272989X05279253
http://www.ncbi.nlm.nih.gov/pubmed/16061888
http://dx.doi.org/10.1111/j.1399-6576.1990.tb03066.x
http://www.ncbi.nlm.nih.gov/pubmed/2343717
http://dx.doi.org/10.1007/BF03012768
http://www.ncbi.nlm.nih.gov/pubmed/9429038
http://dx.doi.org/10.1007/BF03008374
http://www.ncbi.nlm.nih.gov/pubmed/1464132
https://creativecommons.org/licenses/by/4.0/legalcode

	Does the Timing of Pre-Operative Medical Evaluation Influence Perioperative Total Hip Arthroplasty Outcomes? 
	[Background:]
	Background:
	Methods:
	Results:
	Conclusion:

	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




