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Abstract
Background: Since December 2019, China has experienced the public health emergency of coronavirus disease,
which has expanded globally and is impacting the care of cancer patients. This study evaluated the impact of
the pandemic on colorectal cancer (CRC) patients at our center and aimed to share lessons learned with clinics
currently experiencing this impact.

Methods: We retrospectively collected data on CRC patients admitted between January 1, 2020 and May 3,
2020; the control group comprised patients admitted between January 1, 2019 and May 3, 2019.

Results: During the pandemic, outpatient volumes decreased signi�cantly, especially among nonlocal and
elderly patients, whereas the number of patients who received chemotherapy and surgery were maintained.
During the pandemic, 710 CRC patients underwent curative enterectomy. The proportion of laparoscopic
surgery was 49.4%, which was signi�cantly higher than the 39.5% patients who received a laparoscopic surgery
during the same period in 2019. The proportion of major complication during the pandemic was not
signi�cantly different from that of the control group. The mean hospital stay was signi�cantly longer than that
of the control group.

Conclusions: CRC patients who are con�rmed to be infection-free can receive routine treatment. Using online
medical counseling and appropriate identi�cation, treatment and follow-up was effectively maintained.
Adjuvant and palliative chemotherapy should not be discontinued. Endoscopic polypectomy, elective, palliative,
and multidisciplinary surgeries can be postponed, whereas curative surgery should be performed. For elderly
CRC patients, endoscopic surgery and neoadjuvant radiotherapy are recommended.

Trial registration: retrospectively registered

Background
Since December 2019, China has been experiencing the public health emergency of coronavirus disease
(COVID-19) caused by the novel coronavirus (1), which is capable of human-to-human transmission through
inhalation (2, 3) and fecal–oral transmission (4, 5). The rapid spread of the virus has overwhelmed the nation’s
health-care system capacity and impacted the management of cancer patients. Cancer patients have been
reported to have a high susceptibility for the viral infection, a greater risk for adverse events, and are more
prone to deterioration (6, 7). Consequently, to avoid hospital-associated transmission of the infection, it was
recommended that treatment for most cancer patients should be delayed (8). However, given the risks for
cancer progression, delaying treatment remains controversial. A new analysis estimates that the pandemic
increased the cancer mortality rate by 20% (9). Thus, within the medical community, improving the management
of cancer patients during the pandemic is an urgent priority.

Colorectal cancer (CRC) is one of the most common malignant tumors worldwide (10). As one of the largest
departments of colorectal surgery in China, we perform more than 2500 colorectal surgeries annually. To
control the spread of the virus, the Shanghai Municipal People’s Government launched a �rst-level public health
response on January 24, 2020 (11). This public health response introduced a new set of rigorous surveillance
and safety procedures which, in our clinic, has hampered clinical work involving both the treatment of newly
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diagnosed CRC patients and the continuing treatment and surveillance of postoperative patients during
outpatient visits. Meanwhile, owing to the potential risk of fecal–oral transmission, surgical treatments for
CRC, including colorectal surgery and endoscopy, were severely limited during the pandemic. Moreover,
administration of adjuvant chemotherapies to CRC patients was restricted as a result of their
immunosuppressive effect (6). Thus, CRC patients are experiencing an unprecedented dilemma.

In response to this dilemma, we have taken specialized measures to avoid viral infections, while ensuring the
continued care for cancer patients as much as possible. These measures did not begin to loosen until April,
when local infection rates substantially reduced and our clinical practice gradually returned to normal. In this
work, we aimed to evaluate the impact of the pandemic on CRC patients in our center to share lessons learned
for clinics currently experiencing the impact of this public health emergency.

Methods

Patients
We retrospectively enrolled CRC patients who received treatment at the Fudan University Shanghai Cancer
Center during the pandemic (from January 1, 2020 to May 3, 2020), and a control group of patients who
received treatment during the same time 2019 (from January 1, 2019 to May 3, 2019).

Data collection
Data on outpatient volume, drug administration, endoscopies, endoscopic treatments, and surgeries were
collected from patient charts and compared between the two groups. The pandemic-related changes in CRC
patient demographics, clinical care, and surgical safety were evaluated. A major complication was de�ned as
an event requiring surgical, endoscopic, or radiologic intervention. A life-threatening complication was de�ned
as an event requiring intermediate or intensive care and which could result in death (12).

Measures taken in response to public health emergency

Outpatients
In the outpatient clinic, each patient underwent a thorough epidemiological screening to con�rm that the
patient has had no 1) contact with patients infected with coronavirus, 2) history of travel through areas with
severe epidemics, 3) fever, cough, and other symptoms related to COVID-19 over the previous 14 days; 4)
abnormalities in routine blood and chest computed tomography (CT) examinations. When these conditions
were met, the patient was regarded as free of the coronavirus infection and was thus admitted.

We also established a telemedicine networking platform to facilitate doctor-patient communication and provide
outpatient care online. We recommended nonlocal patients to take regular follow-up tests at their local
hospitals. These test results were uploaded on our communication platform, and after analyzing these results,
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we advised patients on whether they should continue follow-ups or undergo treatment. For cases of serious
adverse events, we recommended the patients to be treated in our hospital.

Nonsurgical treatments in the outpatient department
We did not restrict adjuvant chemotherapy, whereas intravenous chemotherapy was often replaced with oral
chemotherapy in elderly patients. Chemotherapy and immunotherapy were maintained for advanced patients.
Neoadjuvant radiotherapy was recommended for patients with rectal cancer.

Endoscopy and endoscopic treatment
Nonurgent endoscopies were delayed and replaced by other imaging modalities, such as CT or magnetic
resonance imaging (MRI). If a recurrence or metastasis was found, endoscopies were resumed. Endoscopic
polypectomy was postponed.

Surgical treatments
During the pandemic, elective (mainly apothesis after enterostomy), palliative, and multidisciplinary surgeries
were postponed. In contrast, curative enterectomy remained routinely performed for resectable CRC patients.
For elderly patients with poor general conditions, conservative treatment or palliative surgery could be
performed �rst. Laparoscopic surgery was considered as the �rst option if available.

Statistical analysis
Continuous variables were reported as mean ± standard deviation. Differences in categorical variables and
continuous variables between the groups were analyzed with the chi-square test or Fisher’s exact test and with
the Student’s t-test, respectively, using the SPSS version 21.0 software (SPSS, Chicago, IL, USA). Two-tailed p-
values less than 0.05 were considered statistically signi�cant.

Results
Outpatients

Outpatient volume during the pandemic and during the same period in 2019 are shown in Fig. 1A. During the
pandemic, we received 10367 outpatients. The outpatient volume was signi�cantly reduced by 35.6%, when
compared with the same period in 2019 (10367 vs. 16087), especially among nonlocal patients (5807 vs. 9961,
reduced by 41.7%) (Fig. 1B). However, beginning in mid to late April, the outpatient volume gradually recovered.
Through the telemedicine networking platform, a total of 3277 patients received online medical counseling.
Among them, 2622 cases received follow-up after surgery and 655 cases were newly diagnosed with CRC.
Among these 2622 cases, further follow-ups were recommended for 1704 cases, and treatment was
recommended for 918. Of the 918 patients, 643 received adjuvant chemotherapy and 275 patients with
con�rmed or suggested metastasis or recurrence were recommended to be treated at our center. Among the
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655 cases of newly diagnosed CRC, 459 were resectable and recommended to be treated in our hospital, while
the remaining 196 unresectable cases were recommended to receive chemotherapy, immunotherapy, or
radiotherapy.

Chemotherapy in the outpatient department

During the pandemic, 2127 CRC patients received chemotherapy in our department, including 1857 who
received intravenous chemotherapy and 270 who received oral chemotherapy. This volume was reduced by
17.1% when compared with the same period in 2019 (2127 vs. 2490) (Fig. 2A), mainly among nonlocal patients
(1144 vs. 1505, reduced by 24.0%) (Fig. 2B). The volume of elderly patients (314 vs. 298) (Fig. 2C) and patients
who received intravenous chemotherapy (1857 vs. 2153) (Fig. 2D), oral chemotherapy (270 vs. 337) (Fig. 2E),
and immunotherapy (455 vs. 400) (Fig. 2F) largely remained at normal levels.

Endoscopy

During the pandemic, 1430 patients underwent endoscopy in our hospital, which was signi�cantly lower than
the volume of endoscopy tests conducted during the equivalent period in 2019 (1435 vs. 2785, reduced by
48.5%) (Fig. 3A). During the pandemic, volumes of endoscopy tests were lower among nonlocal (727 vs. 1422,
reduced by 48.9%) (Fig. 3B) and elderly patients (203 vs. 405, reduced by 49.9%) (Fig. 3C). During late April, our
endoscopy department resumed its normal operations, and the volume of endoscopy tests gradually recovered
to normal.

Endoscopic treatment

During the pandemic, 27 patients underwent endoscopic treatment, which was signi�cantly lower than the
volume of patients who underwent endoscopic treatment during the same period in 2019 (27 vs. 113, reduced
by 76.1%) (Table 1). The number of endoscopy treatments was particularly low between February and March.
Treatments for patients who were diagnosed with a colorectal polyp during this period were delayed until April.

Table 1
The number of patients who received endoscopic treatments per month during the pandemic and the same

period in 2019.
Month of year January February March April

Year 2019 2020 2019 2020 2019 2020 2019 2020

Total volume 34 9 21 0 31 2 27 16

Migrant patients 18 (52.9) 1(11.1) 12(57.1) 0 15(48.4) 0 13(48.1) 13(81.3)

Elderly patients 4(11.8) 0 3(14.3) 0 5(16.1) 0 6(22.2) 2(12.5)

Begin cases 31(91.2) 7(77.8) 19(90.5) 0 30(96.8) 2(100) 26(96.3) 15(93.8)

Malignant cases 3(8.8) 2(22.2) 2(9.5) 0 1(4.2) 0 1(3.7) 1(6.2)

 

Apothesis after enterostomy
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During the pandemic, 91 postoperative CRC patients with enterostomy received apothesis. There was a
signi�cant decrease in the volume of apotheosis between January 2020 to February 2020 (Table 2). The mean
hospital stay was 8.8 ± 3.1 days during the pandemic, which was signi�cantly longer than the mean stay (6.8 ± 
2.2 days) during the same period in 2019 (t = -5.238, p < 0.001). Delayed surgeries for apothesis were
performed between late March and April.

Table 2
The number of patients who received apothesis after enterostomy per month during the pandemic and the

same period in 2019.
Month of year January February March April

Year 2019 2020 2019 2020 2019 2020 2019 2020

Total volume 33 17 17 2 23 25 24 47

Migrant
patients

29(87.9) 15(88.2) 13(76.5) 0 15(65.2) 19(76.0) 21(87.5) 38(80.9)

Elderly patients 6(18.2) 2(11.8) 5(29.4) 0 5(21.7) 4(16.0) 5(20.8) 8(17.0)

These values are presented as number of patients followed by percentage in parentheses.

 

Palliative surgery

During the pandemic, 81 unresectable CRC patients received palliative surgeries (e.g., enterostomy,
cytoreductive surgery, palliative enterectomy). The number of palliative surgeries decreased in February 2020
(Table 3). During the pandemic, the mean hospital stay was 11.0 ± 4.3 days, which was signi�cantly longer
than the mean hospital stay (9.1 ± 3.1 days) during the same period in 2019 (t = -3.087, p = 0.002).

Table 3
The number of patients who received palliative surgery per month during the pandemic and the same period in

2019.
Month of year January February March April

Year 2019 2020 2019 2020 2019 2020 2019 2020

Total volume 21 16 12 7 19 21 25 37

Migrant
patients

18(85.7) 15(93.8) 10(83.3) 1(14.2) 16(84.2) 7(33.3) 22(88.0) 27(73.0)

Elderly
patients

2(9.5) 3(18.8) 2(16.7) 4(57.1) 4(21.1) 4(19.0) 2(8.0) 6(16.2)

Laparoscopic
surgery

2(9.5) 3(18.8) 2(16.7) 0 1(5.3) 4(19.0) 7(28.0) 6(16.2)

*These values are presented as number of patients followed by percentage in parentheses

 

Multidisciplinary surgery
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During the pandemic, 26 CRC patients with peripheral invasion (ovaries, uterus, fallopian tubes, urinary bladder)
or liver metastasis underwent multidisciplinary surgeries. The volume of combined procedures decreased from
late January to early March, mainly for elderly patients and patients with liver metastasis (Table 4). During the
perioperative period, major complications occurred in three (11.5%) patients who received simultaneous
resection of the CRC and liver metastasis, which was similar to complication rates in the control group (11.5%
vs. 11.1%, χ2 = 0.245, p = 0.620). However, the mean hospital stay was 14.3 ± 4.3 days during the pandemic,
which was longer than the mean hospital stay (12.3 ± 3.3 days) during the same period in 2019 (t = -2.007, p = 
0.049).

Table 4
The number of patients who received multidisciplinary surgery per month during the pandemic and the

same period in 2019.
Month of year January February March April

Year 2019 2020 2019 2020 2019 2020 2019 2020

Total volume 14 7 8 3 5 4 9 12

Migrant patients 12(85.7) 5(71.4) 5(62.5) 2(66.7) 4(80.0) 2(50) 6(66.7) 8(66.7)

Elderly patients 3(21.4) 0 0 0 1(20.0) 1(25.0) 0 2(16.7)

Hepatic surgery 6(42.9) 1(14.3) 7(87.5) 0 3(60.0) 1(25.0) 2(22.2) 5(41.7)

*These values are presented as number of patients followed by percentage in parentheses

 

Curative enterectomy

During the pandemic, 710 CRC patients underwent curative enterectomy. The volume of curative enterectomies
performed was reduced between late January and late March (Fig. 4A), particularly among nonlocal (Fig. 4B)
and elderly patients (Fig. 4C).

Demographic and clinical parameters of patients during the pandemic and the same period in 2019 are
compared and demonstrated in Table 5. During the pandemic, the proportion of performed laparoscopic
surgeries was 49.4%, which was signi�cantly higher than the proportion (39.5%) during the same period in
2019 (χ2 = 15.333, p < 0.001) (Fig. 4A, Table 5). In total, 17.3% (123/710) of patients underwent an enterostomy
during the pandemic, which was greater than the 13.2% (109/828) who received an enterostomy in the control
group (χ2 = 5.163, p = 0.023). Among rectal cancer patients, compared with the 17.5% (65/371) of patients who
received neoadjuvant radiotherapy in the control group, a greater proportion of patients (79/333; 23.9%)
received neoadjuvant radiotherapy during the pandemic (χ2 = 4.451, p = 0.039). The rate of major complications
did not differ signi�cantly in the perioperative period during the pandemic when compared with that of the
control group (3.9% [28/710] vs. 5.1% [42/828]; χ2 = 1.121, p = 0.290). The mean hospital stay was 13.2 ± 4.5
days, which was signi�cantly longer than the mean hospital stay of 11.0 ± 4.0 days during the same period in
2019 (t = -10.298, p < 0.001). Both preoperative waiting and postoperative stays were signi�cantly prolonged
during the pandemic.
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Table 5
Demographic and clinical parameters of patients who receive curative enterectomy at the same period of 2019

and 2020.
parameters 2019

(N = 828)

2020

(N = 710)

χ2/t value p value

Gender     0.123 0.726

Male 518 (62.6) 438 (61.7)    

Female 310 (37.4) 272 (38.3)    

Age(years)a     0.706 0.401

< 70 673(81.3) 565(79.6)    

≥ 70 155(18.7) 145(20.4)    

Area of origin     0.107 0.743

Local 212(25.6) 187(26.3)    

Migrant 616(74.4) 523(73.7)    

CRC location     2.336 0.311

Right colon 181(21.9) 166(23.4)    

Left colon 276(33.3) 211(29.7)    

Rectum 371(44.8) 333(46.9)    

Neoadjuvant chemotherapy     2.596 0.124

Received 110(13.3) 115(16.2)    

Neoadjuvant radiotherapy for rectal cancer     4.451 0.039

Received 65 (17.5) 79(23.9)    

Operative methods     15.333 < 0.001

Laparoscopic 327(39.5) 351(49.4)    

Laparotomy 501(60.5) 359(50.6)    

Transfusion     0.002 0.963

Received 52 (6.3) 45(6.3)    

Enterostomy     5.163 0.023

Received 109(13.2) 123(17.3)    

CRC: colorectal cancer d.: days

*These data are presented as mean ± standard deviation; other values are presented as number of patients
followed by percentage in parentheses
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parameters 2019

(N = 828)

2020

(N = 710)

χ2/t value p value

Major complication     1.121 0.290

Occurrence 42 (5.1) 28(3.9)    

Preoperative waiting (d.)* 3.8 ± 2.8 4.8 ± 3.0 -6.817 < 0.001

Postoperative stay (d.)* 7.2 ± 2.8 8.4 ± 3.1 -7.945 < 0.001

Hospital stay (d.)* 11.0 ± 4.0 13.2 ± 4.5 -10.298 < 0.001

CRC: colorectal cancer d.: days

*These data are presented as mean ± standard deviation; other values are presented as number of patients
followed by percentage in parentheses

Discussion
The novel COVID-19 pandemic has generated substantial upheaval worldwide and has impaired the ability of
the hospitals to diagnose and treat cancer patients. Faced with these challenges, we enacted a series of
measures, which have yielded positive results. Given cancer patients’ increased susceptibility to viral infections
(6, 7), thorough epidemiological screening before outpatient admission ensured the safety of our patients.
Beyond the outpatient clinic rational, selection of patients and proper allocation of resources helped us
maintain most treatments involving surgery and chemotherapy for CRC patients, while focusing on routine
clinical care practices and observing patient responses prevented complication rates in surgeries from
increasing. On March 24, the Shanghai Municipal Government downgraded its major public health emergency
�rst-level response to a second-level response (13). Since then, clinical work has gradually resumed to its
original state, and some of the delayed treatments were performed in April.

Since the pandemic, public transport has been restricted, and nonlocal patients have been unable to enter
Shanghai for treatment. Among local patients, elderly patients are at a greater risk of infection, and
consequently, many have also been unwilling to undergo treatment. This inability for these two groups of
cancer patients to receive outpatient treatment is evident in the signi�cant reduction in outpatient volume after
the pandemic began, as shown in this study’s results. In response, as previously discussed, we established a
telemedicine networking platform to provide outpatient care and medical advice online, and only recommended
online patients experiencing serious adverse events to be treated at our center. Through such online medical
counseling, we effectively maintained treatment and patient follow-ups, thereby reducing mortality, while
ensuring the safety of patients.

Adjuvant chemotherapy and palliative chemotherapy have had a great impact on the long-term prognosis of
CRC patients. However, the immunosuppressive effects of chemotherapy have made their use controversial (6).
At our center, despite restricting the number of patients who received chemotherapy during the pandemic,
administration of oral chemotherapy and intravenous immunotherapies were maintained at normal levels. We
believe that during the epidemic, adjuvant chemotherapy should not be discontinued, given its importance for
ensuring survival of CRC patients. However, intravenous chemotherapy can be discontinued and replaced with
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oral chemotherapy in elderly patients (14). In addition, we believe that chemotherapy and immunotherapy must
be maintained for advanced patients if the patient is con�rmed to be free of infection. Otherwise, tumor-related
mortality in these patients would increase.

As coronavirus is capable of fecal–oral transmission (4, 5), endoscopy might serve as a vector for viral
transmission. Consequently, our center discontinued nonurgent endoscopies and endoscopic treatments from
February to March, as evident in the 76.1% reduction in the number of patients that underwent endoscopic
treatment after the pandemic began. This number has gradually recovered after coronavirus infection rates
were signi�cantly reduced in April. Although we believe that endoscopy can be performed selectively during the
outbreak, patients must be strictly screened, and only infection-free patients should undergo endoscopy.
Moreover, all medical equipment should be strictly disinfected to ensure patient safety. Finally, we suggest that
routine endoscopy should only be performed in patients with newly diagnosed colorectal tumors or polyps who
are waiting for pathological con�rmation. Endoscopies for patients who are routinely monitored through
follow-ups can be delayed and replaced by other imaging modalities, such as CT or MRI. If a recurrence or
metastasis is found, endoscopies should be resumed. In newly diagnosed patients, endoscopic polypectomy
can be postponed if polyps are small or pathologically benign.

During the pandemic, colorectal surgery experienced many problems, including a lack of available blood for
transfusions. We further debated the ethical merits of treating elderly patients who may be at a greater risk for
viral infection if surgically treated (15–21). Consequently, while more than 700 curative enterectomies were
performed during the pandemic, this represented a signi�cant decrease from the number of surgeries
performed during the same period in 2019. To ensure the safety of inpatients and medical staff, “infection-free”
wards were established. In addition to a proof of admission, only patients and their accompanying guests who
presented a proof of stay in Shanghai for 14 days were admitted to the wards.

Through the reasonable triaging of surgical procedures, selection of patients, deployment of medical resources,
and careful pre-operation and post-operation observations, we maintained a large volume of surgeries as well
as surgical safety. First, we agree that elective surgeries, such as apothesis after an enterostomy, can be
delayed (15). Second, palliative surgeries can also be postponed unless the patient experiences serious tumor-
related complications that require urgent enterostomy for decompression. Third, owing to the lack of available
blood resources, multidisciplinary surgery for CRC with peripheral invasion or liver metastasis is not
recommended. In particular, massive bleeding may occur during hepatic surgery. Staged resection combined
with chemotherapy is suggested as an alternative. Fourth, curative surgeries should be performed for
resectable CRC patients during the pandemic. Close observation and surveillance should be performed both in
pre- and post- operation periods, and prolonged hospital stay ensures surgical safety. It is also important to
generate a quick work�ow to distinguish suggested infected patients from those with postoperative infection
and tumor fevers, which has allowed us to identify and treat oncological complications. Last, elderly patients
(aged > 70 years) are at a greater risk of infection owing to both their cancer and age (17). However, we believe
that elderly patients are not a surgical taboo, and regular curative surgery should be performed for those who
meet the indications of surgery when strict infection prevention measures are met.

There are no compelling data supporting the notion that respiratory or blood-borne infectious viruses can be
transmitted through surgical plumes or aerosolized laparoscopic gas. Laparoscopy is less traumatic compared
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with laparotomy, which may expedite recovery when compared with an open procedure. Laparoscopy allows
for a self-contained operative �eld, which reduces the spillage of �uids and tissues, thereby decreasing the risk
of operative staff to infection. Thus, we recommend the use of laparoscopy during the pandemic.

We recommend prophylactic enterostomy for patients who are at high risk for complications to improve
surgical safety in the perioperative period. We also recommend neoadjuvant radiotherapy treatment, in
accordance with the European guidelines (22), particularly for elderly patients. Neoadjuvant radiotherapy can
contribute to tumor progression control (23) and allow for resource re-allocation, given sta�ng shortages. Once
the pandemic is completed, we will perform curative resection for these patients.

There are some limitations in our research. First, this is a retrospective single-center study. Second, the results
of our efforts during the pandemic have yet to be con�rmed with longer follow-up times.

Conclusions
In conclusion, during the COVID-19 pandemic, outpatient volumes decreased signi�cantly, with the most
vulnerable patients, including migrants and elderly patients, worst affected. Nonetheless, we largely maintained
the number of patients who received chemotherapy and surgery. Online medical counseling was effective in
patient selection and maintaining treatment and follow-up. Adjuvant and palliative chemotherapy for CRC
patients should not be discontinued. Elective, palliative, and multidisciplinary surgeries can be postponed,
whereas curative surgery should be performed. For elderly CRC patients, endoscopic surgery and neoadjuvant
radiotherapy are recommended.
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Figure 1

Number of outpatients per week during the pandemic. The black line illustrates outpatients from January 1 to
May 3. The gray line illustrates outpatients during the same period in 2019. (A) Total outpatients; (B) nonlocal
patients. The dotted line represents the holiday week of the Spring Festival. The red dotted line represents the
date when the Shanghai Municipality Government announced their �rst-level response. The blue dotted line
represents the date when the �rst-level response is downgraded to a second-level response.
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Figure 2

Number of patients who received chemotherapy per week during the pandemic. The black line illustrates
patients who received chemotherapy from January 1 to May 3. The gray line illustrates patients who received
chemotherapy during the same period in 2019. (A) Total patients; (B) nonlocal patients; (C) elderly patients; (D)
patients who received intravenous chemotherapy; (E) patients who received oral chemotherapy; (F) patients
who received immunotherapy.
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Figure 3

Number of patients who underwent endoscopy per week during the pandemic. The black line illustrates
patients who underwent endoscopy from January 1 to May 3. The gray line illustrates patients who underwent
endoscopy during the same period in 2019. (A) Total patients; (B) nonlocal patients; (C) elderly patients.
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Figure 4

Number of patients who received curative enterectomy per week during the pandemic. The black line illustrates
patients who received curative enterectomy from January 1 to May 3. The gray line illustrates patients who
received curative enterectomy during the same period in 2019. (A) Total patients; (B) nonlocal patients; (C)
elderly patients; (D) patients who underwent laparoscopic surgery.


