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Background: Preoperative assessment clinics have great benefits in reducing surgical cancellations, 
saving hospital resources and improving patient satisfaction. However, previous studies did not focus on 
patients with comorbidities. With advancements in medicine and aging population, the number of elderly 
patients with multiple comorbidities is increasing. This study was designed to assess the effectiveness of a 
preoperative assessment clinic for patients with multiple comorbidities. 
Methods: This prospective, observational study enrolled patients with multiple comorbidities from Nov 
1, 2019 to Oct 31, 2020 in a tertiary teaching hospital in China. Patients either visited the preoperative 
assessment clinic before admission or received an anesthesia consultation after admission. The impact of clinic 
visits on operating room cancellations, length of hospital stay before surgery, length of hospital stay after 
surgery, major postoperative complications, incidence of postoperative intensive care unit (ICU) admission, 
readmission to any hospital within 30 days after surgeries and total in-hospital costs were analyzed.
Results: A total of 326 eligible cases were included. Eighty-seven of 108 cases who visited the clinic before 
admission were scheduled for selective surgeries. In all, 218 patients received an anesthesia consultation 
after admission. The cancellation rate in the inpatient group was 7.80%, while no surgeries were cancelled 
in preclinic group (P=0.016). A preoperative assessment clinic visit statistically decreased the length of in-
hospital stays before surgery from 93.02 to 76.11 h (P=0.010). After propensity score matching, significant 
differences in operating room cancellations (0 vs. 6.48%; P=0.015) and length of stay before surgery (76.11 
vs. 92.22 h; P=0.038) persisted between two groups. No significant differences between the two groups were 
found in terms of prognosis, including major postoperative complications, incidence of postoperative ICU 
admissions, and readmissions to any hospital within 30 days (P>0.05). 
Conclusions: Among patients with comorbidities undergoing major surgeries, a preoperative assessment 
clinic visit was more efficient than an anesthesia consultation after admission. These findings may provide 
impetus for the opening of preoperative assessment clinics for critical patients in China. 
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Introduction

In China, traditionally, patients with comorbidities have 
consultations with anesthesiologists after admission. After 
consultations, patients either continue onto surgery or 
face delays, if not cancellations, of surgeries. Cancellations 
of scheduled surgical procedures are a major problem in 
perioperative medicine and have negative effects on operating 
room (OR) economics (1,2). For patients scheduled for 
selective surgeries, case cancellation might lead to unnecessary 
hospital stays, additional costs, and organizational problems 
for surgeons and anesthesiologists (3,4). In addition, delays or 
cancellations of planned procedures can result in significant 
emotional distress, repeated preoperative fasting, and extra 
expenses for patients (5,6). 

At the end of 2017, the National Health Commission 
of People’s Republic of China issued a policy to encourage 
the opening of an anesthesia clinic in the context of 
perioperative medicine (7). In response to the policy, our 
tertiary teaching hospital started preoperative assessment 
clinics (PACs) for major surgeries on Nov 1, 2019. 

Most medical reasons for cancellations are inappropriate 
medications (warfarin, aspirin, clopidogrel), abnormal 
pre-operative investigations (requiring further assessment 
prior to surgery), untreated or investigated medical 
condition (hypertension, bradycardia) (8). Preoperative 
assessment clinics are designed to optimize patients’ 
medical conditions as well as hospital resource utilization 
before selective surgery and anesthesia (9). In the clinic, 
anesthesiologists lead the clinic and assess the physical 
condition of patients, adjusting medications, treating 
comorbidities, functional training, identifying those who 
are at high risk for anesthesia and those requiring extensive 
management before surgery thus reducing cancellations for 
these patients (3,10). Surgeons assess patients who need to 
visit PAC and do not participate in the medical activities 
in the clinic. If the patient does not meet the criteria for 
surgery, both anesthesiologists and surgeons decide whether 
the case should be cancelled (3,10). The anesthesiologist-
led preoperative clinics have been shown to have many 
advantages, such as identifying undiagnosed medical 
problems, improving the management of operating room 
resources, reducing surgical cancellations, and improving 
patient safety and satisfaction (11-13).

Previous studies showed that preoperative assessment 
clinic significantly reduced operation room cancellations 
(2,3,8). However, these studies compared the outcome of 
PAC patients with non-consultation patients. Fewer studies 
focused on critically ill patients scheduled for selective 

surgeries with multiple comorbidities. A multicenter study 
showed that a higher case cancellation rate in university 
hospitals, which might be due to the complexity of 
patients’ medical conditions, meaning that PACs are more 
indispensable for patients with multiple comorbidities (14). 

We therefore set out this prospective study to assess 
the benefits of a PAC in a tertiary teaching hospital in 
China. We hypothesized that a preoperative clinic visit 
would decrease cancellations, unnecessary admissions, and 
medical expenses in patients with multiple comorbidities. 
We present the following article in accordance with the 
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/atm-21-4665).

Methods

Study design

This single center prospective cohort study enrolled patients 
from Nov 1, 2019 to Oct 31, 2020 in Zhongshan Hospital, 
Fudan University, Shanghai, China. All procedures 
performed in this study involving human participants were 
in accordance with the Declaration of Helsinki (as revised 
in 2013). The study was approved by ethics board of clinical 
trial (No.: NCT03665987) and informed consent was taken 
from all the patients. 

Patients with multiple comorbidities, who were not 
receiving proper treatment were included. Patients under 
18 years, who were undergoing emergency surgeries 
and had no comorbidities [i.e., American Society of 
Anesthesiologists (ASA) I] were excluded from the study. 

After considering surgeries in surgical clinics, those with 
multiple comorbidities, who were not receiving proper 
treatments, were assigned by the surgeon to visit or not visit 
the PAC. 

In the PAC, the anesthesiologist assessed the physical 
conditions of the patient, adjusting medications (warfarin, 
c lopidogrel) ,  treat ing invest igated comorbidit ies 
(hypertension, bradycardia), functional training, referring 
assessment by medical team (cardiologist, respiratory 
physician). If both the surgeon and the anesthesiologist 
believed that the case was not ready for surgery, the case 
would not be scheduled for surgery. If patient went through 
PAC, the patient was scheduled for the surgery and admitted 
to hospital. On the day before surgery, the anesthesiologist 
and surgeon would perform the preoperative assessment. If 
they believed that the patient did not meet the criteria for 
surgery, the case would be cancelled.

For patients who bypassed PAC and were admitted to 

https://dx.doi.org/10.21037/atm-21-4665
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108 included in the pre-clinic group 218 included in the inpatient group

326 eligible patients included

327 eligible patients between Nov 1, 2019 and Oct 31, 2020 reviewed

1 excluded, Patient ASA I

17 patients cancelled 

21 patients selected 
replacement therapy 

218 patients included after admission 87 patients included after admission

201 patients included after surgery87 patients included after surgery

Figure 1 Cohort structure and missing data for patients with preclinic visits vs. anesthesia consultations after admission.

hospital, the anesthesia consultation was conducted at least 
12 hours before the scheduled surgery. If the case was not 
ready for surgery, the surgery would be cancelled by the 
surgeon and anesthesia team. 

The two groups did not receive any additional interventions 
following selective surgery. 

Major surgeries in this study included surgeries graded 
III or IV. 

Outcomes

The primary outcome was operating room cancellations of 
the surgeries.

The secondary outcomes were major complications, 
the incidence of postoperative intensive care unit (ICU) 
admissions and readmissions to any hospital within 30 days 
of the patients who eventually completed the surgery. In 
addition, length of hospital stay before surgery, length of 
hospital stay after surgery and hospitalization expenses were 
analyzed as secondary outcomes.

Preoperative comorbidities and major complications 
were defined by the International Classification of 
Diseases Tenth Revision (ICD-10) diagnostic codes. Major 
complications were defined as those diagnosed for the first 
time postoperatively or aggravated after surgery.

Statistical analysis

Statistical analyses were performed using the Statistical 

Product and Service Solutions 22 (SPSS Inc., Chicago, 
IL, USA) statistical software. Continuous variables were 
compared using analysis of variance or the Kruskal-
Wallis test, while proportions were compared using the 
chi-square or Fisher’s exact test. The Pearson chi-square 
test was used to analyze the rates of cancellation. Binary 
logistic regression analysis was performed to determine 
prognostic factors associated with preclinic visits. Multiple 
logistic regression analysis was used to examine the effect 
of preclinic visits on cancellation rates after adjusting for 
major complications, the incidence of postoperative ICU 
admissions and readmissions to any hospital within 30 days. 

Patients in the two groups were likely to differ systematically 
due to the small number of cases included in the sample. In 
particular, gender bias might exist in this type of research. 
Therefore, propensity scores were estimated using multivariable 
logistic regression with receipt of a visit to preclinic as the 
dependent variable and covariates decided upon a priori as 
independent variables (sex, age, and ASA states).

All statistical analyses were performed separately for each 
operative site. A P value of 0.05 or less was considered as 
indicating statistical significance. 

Results

Preoperative and intraoperative status 

This study enrolled 327 patients from Nov 1, 2019 
to Oct 31, 2020 (Figure 1). One patient was excluded 
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Table 1 Baseline characteristics of the patients

Observed data (n=326) Propensity score matched data (n=216)

Preclinic group 
(n=108)

Inpatient group 
(n=218)

P value
Preclinic group 

(n=108)
Inpatient group 

(n=108)
P value

Women, n (%) 52 (48.15) 78 (35.78) 0.032 52 (48.15) 42 (38.89) 0.371

Age, mean ± SD, years 67.59±12.597 69.09±10.966 0.270 67.59±12.597 67.73±12.428 0.913

ASA physical status, n (%) <0.01 0.721

II 72 (66.67) 185 (84.86) 72 (66.67) 76 (70.37)

III 36 (33.33) 33 (15.14) 36 (33.33) 32 (29.63)

Age-adjusted Charlson comorbidity 
index, mean ± SD

6.06±1.521 5.99±1.577 0.724 6.06±1.521 5.91±1.673 0.241

No. of comorbidities, n (%)

1 32 (29.63) 78 (35.78) 0.635 32 (29.63) 41 (37.96) 0.213

2 45 (41.67) 90 (41.28) 0.947 45 (41.67) 40 (37.04) 0.600

3 24 (22.22) 36 (16.51) 0.211 24 (22.22) 21 (19.44) 0.263

≥4 7 (6.48) 14 (6.42) 0.984 7 (6.48) 6 (5.56) 0.622

Hypertension, n (%) 57 (52.78) 107 (49.08) 0.556 57 (52.78) 46 (42.59) 0.215

Coronary artery disease, n (%) 24 (22.22) 58 (26.61) 0.391 24 (22.22) 27 (25.00) 0.433

Arrhythmia, n (%) 11 (10.19) 43 (19.72) 0.029 11 (10.19) 21 (19.44) 0.053

Congestive heart failure, n (%) 15 (13.89) 22 (10.09) 0.309 15 (13.89) 13 (12.04) 0.845

Peripheral vascular disease, n (%) 3 (2.78) 11 (5.05) 0.509 3 (2.78) 2 (1.85) 0.535

Diabetes, n (%) 29 (26.85) 41 (18.81) 0.096 29 (26.85) 19 (17.59) 0.078

Previous stroke or transient ischemic 
attack, n (%)

17 (15.74) 44 (20.18) 0.333 17 (15.74) 19 (17.59) 0.668

Chronic liver disease, n (%) 2 (1.85) 2 (0.92) 0.404 2 (1.85) 1 (0.93) 0.528

Chronic kidney disease, n (%) 6 (5.56) 15 (6.88) 0.646 6 (5.56) 12 (11.11) 0.101

Chronic obstructive pulmonary 
disease, n (%)

7 (6.48) 29 (13.30) 0.064 7 (6.48) 12 (11.11) 0.265

SD, standard deviation; ASA, American Society of Anesthesiologists.

since she was ASA I and visited the PAC by herself. A 
total of 326 patients were included in this prospective 
study (108 in the preclinic group, 218 in the inpatient 
group). Age, preoperative complications, ASA states, age-
adjusted Charlson comorbidity index (aCCI) scores and 
preoperative laboratory examination showed no statistical 
differences between groups (P>0.05; Tables 1,2). Patients 
in the inpatient group received more IV grade surgeries 
and abdominal surgeries than those in the preclinic group 
(P=0.038; P=0.004; Table 3). No statistical differences were 
observed in operation time, intraoperative blood loss, and 
fluid transfusion between the two groups (P>0.05; Table 3). 

Primary outcomes

In the preclinic group, 21 patients (19.44%) selected 
replacement therapy due to severe comorbidities and, 
therefore, were not suitable for surgery and anesthesia. All 
the patients admitted after attending the PAC completed 
the scheduled surgeries without delay or cancellation. 
Seventeen patients (7.80%) in the inpatient group 
cancelled the surgery after admission. The number of 
operating cancellations in the inpatient group (7.80%) was 
significantly higher than that in the preclinic group (0%) 
[risk ratio (RR), 1.056; 95% confidence interval (CI), 1.032–
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Table 2 Preoperative laboratory examination for surgical cases

Observed data (n=288) Propensity score matched data (n=188)

Preclinic group (n=87) Inpatient group (n=201) P value Preclinic group (n=87) Inpatient group (n=101) P value

Hb, g/L 120.885±24.4870 122.144±22.4438 0.671 120.885±24.4870 118.933±24.4454 0.494

ALT, U/L 17.996±11.4987 17.577±10.2120 0.776 17.996±11.4987 17.827±9.1677 0.996

AST, U/L 20.310±7.0699 20.284±8.0302 0.979 20.310±7.0699 20.702±7.8492 0.616

TBil, μmol/mL 11.125±5.2570 12.365±13.1899 0.398 11.125±5.2570 11.378±5.4079 0.597

ALB, g/L 42.517±5.6480 40.995±5.1396 0.026 42.517±5.6480 40.981±6.2566 0.099

Cr, μmol/mL 89.908±64.8463 102.378±99.3884 0.284 89.908±64.8463 116.029±142.0791 0.103

cTnT, ng/mL 0.0156±0.01342 0.0164±0.01959 0.750 0.0156±0.01342 0.0203±0.03540 0.267

CK-MB, ng/mL 1.9290±1.83170 2.3768±4.63359 0.442 1.9290±1.83170 2.9483±6.16291 0.175

Data are shown as mean ± standard deviation. Hb, Hemoglobin; ALT, aminoleucine transferase; AST, aspartate aminotransferase; Tbil, 
total bilirubin: ALB, albumin; Cr, creatinine; cTnT, cardiac troponin T; CK-MB, creatine kinase-MB.

Table 3 Operative conditions

Observed data (n=288) Propensity score matched data (n=188)

Preclinic group 
(n=87)

Inpatient group 
(n=201)

P value
Preclinic group 

(n=87)
Inpatient group 

(n=101)
P value

Duration of surgery, mean ± SD, h 2.155±0.9128 2.193±1.0915 0.777 2.155±0.9128 2.248±0.9966 0.533

Intraoperative blood loss,  
mean ± SD, mL

71.32±109.688 68.19±130.208 0.845 71.32±109.688 67.03±141.247 0.818

Fluid transfusion, mean ± SD, mL 1,206.90±503.197 1,184.65±606.361 0.764 1,206.90±503.197 1,225.74±603.267 0.818

Surgical grade, n (%) 0.434 0.038

III 18 (20.69) 34 (16.92) 18 (20.69) 10 (9.90)

IV 69 (79.31) 167 (83.08) 69 (79.31) 91 (90.10)

Type of surgery, n (%) 0.607 0.004

Abdominal surgery 60 (68.97) 154 (76.62) 60 (68.97) 92 (91.09)

Thoracic surgery 5 (5.75) 10 (4.98) 5 (5.75) 2 (1.98)

Urologic surgery 9 (10.34) 12 (5.97) 9 (10.34) 2 (1.98)

Gynecological surgery 9 (10.34) 19 (9.45) 9 (10.34) 3 (2.97)

Neurosurgery 4 (4.60) 6 (2.99) 4 (4.60) 2 (1.98)

SD, standard deviation.

1.223; P=0.016; Table 4].
After propensity score matching, the number of 

operating cancellations in the inpatient group (6.48%) was 
still significantly higher than that in the preclinic group (0%) 
(RR, 1.070; 95% CI, 1.017–1.124; P=0015; Table 4).

In cases who selected replacement therapy, the medical 
status in the preclinc group was comparable to those who in 
the inpatient group (P>0.05; Table 5). The cancelled cases in 

the inpatient group cost 13,057.74 RMB [standard deviation 
(SD), 10,125.03 RMB] during hospitalization, which is 
equivalent to one third of per capita disposable income 
(32,189 RMB) in China in 2020 (15).

Secondary outcomes

Major complications, incidence of postoperative ICU admissions 
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Table 4 Primary outcome in the study cohort

Observed data (n=305) Propensity score matched data (n=195)

Preclinic 

group  

(n=87)

Inpatient 

group  

(n=218)

Unadjusted values Adjusted values Preclinic 

group  

(n=87)

Inpatient 

group  

(n=108)

Unadjusted values Adjusted values

RR  

(95% CI)
P value

RR  

(95% CI)
P value

RR  

(95% CI)
P value

RR  

(95% CI)
P value

Operating room 

cancellation

0 (0) 17 

(7.80%)

1.085  

(1.044–1.127)

0.007 1.056  

(1.032–1.223)

0.016 0 (0) 7 (6.48%) 1.038  

(1.001–1.078)

0.016 1.070  

(1.017–1.124)

0.015

RR, risk ratio; CI, confidence interval.

Table 5 Baseline characteristics of the cancellation cases

Preclinic group (n=21) Inpatient group (n=17) P value

Age, mean ± SD, years 69.24±14.142 71.12±10.295 0.641

ASA physical status, n (%) 0.217

II 12 (57.14) 13 (76.47)

III 9 (42.86) 4 (23.53)

Age-adjusted Charlson comorbidity index, mean ± SD 6.43±1.690 6.65±1.455 0.667

No. of conditions, n (%)

1 9 (42.86) 2 (11.76) 0.048

2 7 (33.33) 8 (47.06) 0.391

3 5 (23.81) 4 (23.53) 0.984

≥4 0 (0) 3 (17.65) 0.081

Hypertension, n (%) 11 (52.38) 12 (70.59) 0.257

Coronary artery disease, n (%) 5 (23.81) 6 (35.29) 0.440

Arrhythmia, n (%) 2 (9.52) 4 (23.53) 0.253

Congestive heart failure, n (%) 4 (19.05) 2 (11.76) 0.544

Peripheral vascular disease, n (%) 0 (0) 2 (11.76) 0.193

Diabetes, n (%) 3 (14.29) 6 (35.29) 0.140

Previous stroke or transient ischemic attack, n (%) 2 (9.52) 4 (23.53) 0.253

Chronic kidney disease, n (%) 0 (0) 1 (5.88) 0.477

Chronic obstructive pulmonary disease, n (%) 2 (9.52) 3 (17.65) 0.468

SD, standard deviation; ASA, American Society of Anesthesiologists.

and hospital readmissions within 30 days showed no statistical 
differences between the two groups (P>0.05, Table 6). 

Analysis showed that a PAC visit was significantly 
associated with a decrease in the length of hospital stay 
before surgery (76.11 vs. 93.02 h; P=0.010; Table 6). 
Propensity score matched data also showed a significant 
difference in the length of hospital stay before surgery (76.11 

vs. 92.22 h, P=0.038; Table 6). 
There were no statistical differences between the 

two groups in the length of hospital stays after surgery, 
hospitalization expenses, and hospitalization expenses 
without surgical costs (P>0.05; Table 6). The follow-up 
data on postoperative laboratory examinations showed no 
statistical differences between the two groups (P>0.05; Table 
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7). 
Discussion

This is the first study on PACs in a tertiary teaching hospital 
in China. In this prospective observational study, we found 
that a visit to a PAC significantly reduced operation room 
cancellations of selective surgeries and decreased length 
of stays before surgery in patients with comorbidties. 
Meanwhile, the prognosis of those who underwent surgeries 
was similar in both groups, which indicates identical 
effectiveness of the PAC and an anesthesia consultation on 
patients’ outcomes.

Under the condition of ambulatory and same-day 
surgery, PACs showed benefits in terms of reducing surgical 
cancellations, improving patient prognosis, saving hospital 
resources, reducing costs, and improving patient satisfaction 
(8,16). The physical status of these patients could be 
optimized through preoperative management including 
comprehensive preoperative examination, medication 
adjustment and functional training to decrease postoperative 
complications (17). Preoperative assessment clinics were 
therefore set up to meet these functions as well as reduce 
cancellations and improve prognosis (18).

A prospective multicenter study showed a higher case 
cancellation rate in university hospitals, which might be 
due to the complexity of patients’ medical conditions, with 
cancellations being costly and resulting in lost revenue as 
well as disrupting the throughput of cases in the operating 
room suit (14). Considering the above, our study was set 
up to focus on patients with multiple comorbidities, who 
were not receiving proper treatment, where the majority of 
cancellations and postoperative complications occurred, and 
who might benefit more from visits to PACs in a tertiary 
teaching hospital setting in China. 

Most previous studies compared patients who visited 
PACs with those who neither visited the clinics nor received 
in-hospital consultations from anesthesiologists (3,8,10). 
Our study focused on the timing of consultations. Unlike in 
western countries, traditionally in China surgical patients 
with multiple comorbidities who are not receiving proper 
treatment receive an anesthesia consultation after admission. 
With the opening of the PAC, the timing of consultations 
is earlier. In our study, the earlier timing of consultations 
as a result of the PACs visits led to a significant decrease 
in surgical cancellations. The cancellation rate after 
consultation in the inpatient group was 7.8%, while all 
the patients admitted after visiting the PAC completed 
their selective surgeries. Although the previous reported 

incidence of cancellations varies from 2% to 27% with 
studies suggesting that a <5% cancellation rate is achievable 
at the best-performing centers, the cancellations in our 
study only indicated the cancelled cases in patients with 
multiple comorbidities who were not receiving proper 
treatment (19,20). Furthermore, PACs visits resulted in 
a shorter length of stay before surgery in our study. This 
may be due to the focused and detailed examination in the 
clinic, such that patients admitted for surgeries received full 
examinations (21).

In our study, unnecessary costs for admission were 
significantly reduced in the preclinic condition, which is 
consistent with previous studies (22). The cancelled cases in 
the preclinic group could select alternative treatments, thus 
reducing unnecessary costs for admissions to the surgery 
ward (23). Although a retrospective study on preoperative 
clinic visits showed reduced operating room cancellations 
and delays especially in older patients and patients with 
more medical comorbidities, it did not show reduced 
medical expenses (24). In this study, the average cost of any 
canceled case in the inpatient group was 13,057.74 RMB 
during hospitalization, which is about one third of per capita 
disposable income (32,189 RMB) in China in 2020 (15).

Previous studies showed a visit to a PAC reduced 
postoperative complications (25,26). In our study, the 
similar prognosis of patients in both groups who completed 
the surgeries might indicate comparable effects of both 
PACs and in-hospital consultations from anesthesiologists 
on medical outcomes. At the same time, the medical 
status of the cancelled patients in the inpatient group was 
comparable to that of those who did not go through the 
PACs. This indicates that the same criteria were used in the 
PACs and in-hospital consultations.

This study showed advantages of preoperative assessment 
clinics for patients with multiple comorbidities as reducing 
operation room cancellations, length of stay before 
surgery as well as unnecessary costs. The anesthesiologist-
led PAC still leaves much to be improved (27). Firstly, 
multidisciplinary cooperation with other relevant medical 
teams should be invited since most patients in the PAC are 
with multidisciplinary problems. Secondary, anesthesiologist 
should participate more in the medical activities after 
operation. Patients should be recommended to visit PAC 
after hospital discharge for the purposes of further medical 
activities and follow-up. 

This study has several limitations. First, the sample size 
was limited, because the PAC had only just been started in 
our center. Second, bias may exist since a visit or not visit 
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Table 7 Follow-up data of laboratory examination in the study cohort

Observed data (n=288) Propensity score matched data (n=188)

Preclinic group (n=87) Inpatient group (n=201) P value Preclinic group (n=87) Inpatient group (n=101) P value

Hb, mean ± SD, g/L

Preoperative 120.885±24.4870 122.144±22.4438 0.671 120.885±24.4870 118.933±24.4454 0.494

Postoperative day 1 111.828±19.7208 113.401±20.6150 0.547 111.828±19.7208 110.792±22.2326 0.738

Postoperative day 3 110.775±20.1576 111.492±19.6258 0.788 110.775±20.1576 110.389±20.8088 0.902

Postoperative day 14 113.047±20.8832 114.547±20.2526 0.624 113.047±20.8832 114.773±20.5559 0.612

Postoperative day 28 116.064±19.7312 115.923±19.4773 0.967 116.064±19.7312 116.513±19.0023 0.899

ALT, mean ± SD, U/L

Preoperative 17.996±11.4987 17.577±10.2120 0.776 17.996±11.4987 17.827±9.1677 0.996

Postoperative day 1 21.839±12.3692 23.277±19.9657 0.534 21.839±12.3692 22.188±18.1812 0.880

Postoperative day 3 25.338±22.3913 19.906±21.9833 0.456 25.338±22.3913 16.147±16.4181 0.342

Postoperative day 14 23.547±25.7620 21.253±23.0803 0.521 23.547±25.7620 18.182±10.0694 0.191

Postoperative day 28 30.574±23.7318 24.026±16.0996 0.162 30.574±23.7318 23.863±13.6203 0.125

AST, mean ± SD, U/L

Preoperative 20.310±7.0699 20.284±8.0302 0.979 20.310±7.0699 20.702±7.8492 0.616

Postoperative day 1 21.138±7.4399 25.351±31.3240 0.217 21.138±7.4399 22.901±26.4059 0.548

Postoperative day 3 29.562±36.1210 24.304±22.0538 0.524 29.562±36.1210 21.126±18.0709 0.447

Postoperative day 14 37.973±23.8339 24.727±22.4143 0.250 37.973±23.8339 22.011±10.0327 0.230

Postoperative day 28 28.957±23.8828 27.547±15.1131 0.651 28.957±23.8828 27.750±13.5745 0.717

TBil, mean ± SD, μmol/mL

Preoperative 11.125±5.2570 12.365±13.1899 0.398 11.125±5.2570 11.378±5.4079 0.597

Postoperative day 1 13.410±6.4011 14.696±13.0122 0.382 13.410±6.4011 13.519±7.1060 0.913

Postoperative day 3 15.415±10.6849 15.796±12.8404 0.817 15.415±10.6849 15.149±8.2202 0.853

Postoperative day 14 13.345±9.8515 12.575±11.7578 0.647 13.345±9.8515 11.090±5.3347 0.072

Postoperative day 28 14.209±9.8657 11.481±6.2829 0.036 14.209±9.8657 10.941±4.6976 0.013

ALB, mean ± SD, g/L

Preoperative 42.517±5.6480 40.995±5.1396 0.026 42.517±5.6480 40.981±6.2566 0.099

Postoperative day 1 36.287±5.0392 36.025±5.0534 0.685 36.287±5.0392 35.634±5.2014 0.385

Postoperative day 3 37.731±3.8193 37.680±5.5200 0.955 37.731±3.8193 37.726±4.4660 0.983

Postoperative day 14 41.953±6.6199 42.053±5.3140 0.907 41.953±6.6199 42.705±4.7613 0.417

Postoperative day 28 44.340±6.8850 43.368±5.9199 0.366 44.340±6.8850 44.200±6.4029 0.908

Cr, mean ± SD, μmol/mL

Preoperative 89.908±64.8463 102.378±99.3884 0.284 89.908±64.8463 116.029±142.0791 0.103

Postoperative day 1 89.149±82.7828 100.851±106.6365 0.363 89.149±82.7828 105.653±118.0925 0.276

Postoperative day 3 89.025±86.5813 96.923±90.4982 0.511 89.025±86.5813 103.084±110.2644 0.356

Postoperative day 14 89.391±79.0494 98.007±74.1941 0.447 89.391±79.0494 99.727±73.9850 0.410

Postoperative day 28 78.745±27.1473 84.198±36.8735 0.360 78.745±27.1473 86.225±41.8690 0.275

SD, standard deviation; Hb, hemoglobin; ALT, aminoleucine transferase; AST, aspartate aminotransferase; Tbil, total bilirubin; ALB, 
albumin; Cr, creatinine.



Liu et al. Preoperative assessment clinics and case cancellations

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(19):1501 | https://dx.doi.org/10.21037/atm-21-4665

Page 10 of 11

to the PAC was recommended by surgeons who did not 
fully recognize the function of a PAC. Finally, the detailed 
reasons for cancellation for each cancelled case were not 
documented.

For patients with multiple comorbidities, a visit to a PAC 
compared with an anesthesia consultation after admission 
could reduce operating room cancellations as well as 
unnecessary admissions and additional medical expenses. 
This means that PACs are more benefit for patients with 
multiple comorbidities. These findings may support the 
development of PACs in China and lead to further advances 
in the perioperative setting.
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