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Abstract
Background From the early days of 2020, the COVID-19 pandemic continues to change whole life all around the world. 
Oncological patients are the most affected populations since these days. Because of decreasing numbers in surgery and endos-
copy, gastric cancer patients had difficulties in treatment and diagnoses. Therefore, the early and long-term results may be 
affected during the pandemic. In this study, we aimed to evaluate pandemia effects on gastric cancer surgery in a single center.
Patients‑Methods Patients were categorized as the COVID group and the Pre-COVID group. Patients who received neoadju-
vant chemotherapy were excluded from the study. In the COVID period, 50 patients underwent gastric cancer surgery, while 
64 were operated on in the pre-COVID period. Patients’ demographics and clinical and pathological outcomes were evaluated.
Results There was no statistically significant difference in both periods among patient characteristics such as age, gender, 
and body mass index. Pre-operative laboratory results were similar between two groups. Although there was no difference 
in operation types, an increase was detected in Clavien-Dindo grade 3 and higher complications during the COVID period. 
During the pandemic, there was a significant difference in the pathological outcomes. Peritoneal cytology-positive patients 
were hıgher in the COVID group. More lymphovascular invasions were also detected in the COVID period. Finally, it resulted 
stage differences between two groups.
Conclusion Because of COVID-19’s heavy burden on healthcare system, delays in the diagnosis and treatment of oncological 
patients may occur. Therefore, this may be affected pathological and survival outcomes of cancer patients. Finally, further 
investigations are needed.
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Background

Due to the heavy burden of the COVID-19 pandemic on 
the entire health systems, delays and difficulties could arise 
in the diagnosis, treatment, and follow-up processes of 
patients admitted to the hospital for other reasons. Among 
all patient groups, especially oncological patients were the 
most affected population by this condition [1]. Especially 
during the periods when the COVID-19 pandemic peaked 
and all branches of the health system struggled with it, 
the numbers of elective endoscopic procedures and surgi-
cal interventions were decreased [2]. Therefore, the diag-
nosis and the treatment of gastrointestinal system cancers 
were seriously affected. According to the latest data, the 
number of gastric cancer diagnoses was almost 50% before 

the COVID-19 pandemic in the UK [3]. As the number of 
endoscopies was decreased, there would be delays in recog-
nizing cancers, and it would be expected that it may result in 
some stage uprises in this pandemic period. There are many 
studies that more extended waiting periods before surgery 
did not affect the pathological outcomes of the patients [4]. 
The aim of this study was to search the effects of COVID-19 
pandemia on pathological and surgical outcomes of gastric 
cancer patients.

Patients‑Methods

The first COVID-19 case in Turkey was detected on March 
11, 2020. From this date, all branches of the health care  
system were adopted to the pandemic conditions. Therefore, 
we designed this retrospective study to examine the conse-
quences of changing conditions on gastric cancer surgery. 
In this study, patients who underwent gastric cancer surgery 
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between May 2019 and March 2020 before the pandemic 
period (pre-COVID) and April 2020–December 2020 after 
pandemia (COVID) at Marmara University Hospital's general 
surgery department were examined. Only patients diagnosed 
with gastric adenocarcinoma were included in the study. A 
total of 177 gastric adenocancer surgeries were performed 
over the entire 18-month period. While 96 gastric cancer sur-
geries were performed in the pre-COVID period, 81 patients 
underwent gastric cancer surgeries in the COVID period. The 
patients who underwent emergency surgeries due to bleed-
ing, obstruction, and perforation were excluded. The number 
of patients receiving neoadjuvant chemotherapy (NCT) was 
17 in the pre-COVID period, and it was 13 in the COVID 
period. The patients who received NCT were excluded from 
the study due to prolonged and different waiting times before 
surgery. Finally, 64 patients in the pre-COVID period, and 
50 patients in the COVID period were found to be evaluable 
for elective gastric cancer surgery (Fig. 1).

In addition to demographic data of 114 patients, such 
as age, gender, and body mass index (BMI), time from 
endoscopic diagnosis to surgery was calculated. Periop-
erative values such as preoperative-postoperative hemo-
globin (Hb) concentrations, tumor markers such as carsi-
noembriogenic antigen (CEA), carbohydrate antigen (CA) 

19–9, carbohydrate antigen (CA) 125, surgery types, 
combined-organ resections, and grade 3 and higher com-
plications according to the Clavian-Dindo classification, 
were recorded. Pathological details such as T, N, M, stages 
according to AJCC Cancer Staging 8th edition, lymphovas-
cular invasions, and adherent organ invasions such as the 
omentum, spleen, and pancreas were noted.

This study was approved by the Ethics Committee of the 
Marmara University (No: 09.2021.356).

SPSS version 24.0 (SPSS Inc. IBM, Chicago, US) was 
used for statistical analysis. Mean, median, standard devia-
tion, and interquartile range (IQR) values were used for 
descriptive data. The student’s t-test was used to analyze 
continuous quantitative variables, and the Mann–Whitney 
U test was used for non-parametric data analysis. The χ2 
test was used to compare qualitative data.

Results

There was no statistically significant difference in patients’ 
demographics such as age, gender, and body mass index 
between the two periods (Table 1). Among the 33 patients 
who underwent emergency surgery, 15 were in the 

Fig. 1  Patient flowchart 177 Total Gastric Cancer Surgery in 18 months 

Pre-Covid May 2019-March 2020 

96 Gastric Cancer Surgery 

Covid April 2020-December 2020 

81 Gastric Cancer Surgery 

81 Elec�ve Gastric Cancer 
Surgery 

63 Elec�ve Gastric Cancer 
Surgery 

64 Gastric Surgery Without 
Neoadjuvant Therapy 

50 Gastric Surgery Without 
Neoadjuvant Therapy 

15 Emergency Surgery 18 Emergency Surgery

17 Receive Neoadjuvant 13 Receive Neoadjuvant 

1 without resec�on (P2 
disease) 

2 without resec�on (P2 
disease) 

63 Gastric Cancer Resec�on 48 Gastric Cancer Resec�on 



Journal of Gastrointestinal Cancer 

1 3

pre-COVID period and 18 in the COVID period (p = 0,261). 
In 13 of 63 patients, NCT were instituted during the pan-
demic period, while it was 17 of 81 patients in the pre-
COVID period, there was no statistically significant differ-
ence between the groups (p = 0.953).

The median waiting time before surgery from endoscopic 
diagnosis was 27 days (IQR:22) for the pre-COVID period, 
and it was 25 days (IQR:18) for the COVID group. There 
was no statistically significant difference (p = 0.151). Labo-
ratory tests such as Hb, CEA, CA 19–9, CA 125, and albu-
min were similar between the two groups, and they were 
shown in Table 1. Relatively same operative procedures 
were used in different time periods. Median hospital stay 

was 5 days (IQR:2) before the pandemic, and it was 6 days 
(IQR:3) during the COVID period (p = 0.986). There is 
no significant difference in the combined organ resections 
such as colon spleen, liver, and pancreas for pre-COVID 
and COVID periods (p = 0.151). A significant increase was 
detected in Clavien-Dindo grade 3 or higher complications 
such as pancreatic fistula, duodenum stump leakage, anas-
tomosis leakage, and bleeding during the COVID period 
(p = 0.013).

Pathological data are shown in Table 2. The clinicopatho-
logical characteristics between the two groups for the T 
stage were similar (p = 0.914). The majority of the patients 
had T3–T4 tumors in both pre-COVID and COVID periods. 

Table 1  Patient demographics 
in both periods

Significant p values in bold letters
SD standard deviation, BMI body mass index, IQR interquartile range
* All patient underwent gastric cancer surgery
** Patients including neoadjuvant chemotherapy

Total N : 114 Pre-COVID (N: 64)
Median (IQR)-Mean 
(± SD)

COVID (N: 48)
Median (IQR)-Mean 
(± SD)

p

Age (years) (N: 114) 61 (13.5) 66.5 (20.5) 0,186
Gender 0,235

                         Female 20 21
                         Male 44 29

BMI (kg/m2) (N: 114) 24,7 (± 4,6) 25,6 (± 3,7) 0,201
Surgery type (n : 177*)

                         Emergency 15 18 0,261
                         Elective 81 63

Neoadjuvant (total N : 144**)
                         Yes 17 13 0,953 
                         No 64 50

Pre-operative time (days) 27 (22) 25 (18) 0,151
Surgery type 0,070
                           DSG 35 20
                           PSG 0 3
                           TG 28 25

Postoperative hospital time (days) 5 (2) 6 (3) 0,986
Complications 0,013
                           Yes 5 12
                           No 58 36

Combined organ resection 0,151
                           Yes 3 6
                           No 60 42

Tumor markers
                           CEA (µg/L) 1,67 (1,87) 2,21 (2,39) 0,244
                           CA 19–9(U/mL) 15,1 (28,9) 10,3 (19,9) 0,911
                           CA 125 (U/mL) 8,3 (6,2) 8,7 (10,9) 0,163

Pre-operative Hb (g/dL) 12,1 (± 2,0) 12,0 (± 2,1) 0,902
Post-operative Hb (g/dL) 10,3 (± 1,9) 9,8 (± 1,8) 0,247
Pre-operative albumin (g/L) 3,8 (± 0,3) 3,8 (± 0,6) 0,668
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Although N( +) patients were much higher than N(0) ones 
in both pre-COVID and COVID periods, fewer N0 patients 
were diagnosed in the COVID period. (p = 0.075). Although 
there was no statistically significant difference, there was a 
noticeable increase in the proportion of N( +) patients (83% 
for COVID, 43% for pre-COVID period). In contrast to less 
number of N0 patients in the COVID period, lymphovas-
cular invasion rates were significantly higher (p = 0,030). 
Since cytological evaluation was not routinely done in every 
patient in whom cytological samples were available, more 
positive patients were detected in the COVID period. In 
the pre-COVID period, 6 of 35 patients were found to be 
cytologically positive, while this figure was 9 of 38 in the 
COVID period. In addition to these, three patients (one in 
the pre-COVID period, two in the COVID period) had a 
macroscopic peritoneal disease and were not undergo gas-
tric resection. As a resume, M1 disease was significantly 
higher in the COVID group (p = 0,038). Otherwise, to 
increase in stage 4 patients, there was no difference on other 
stages for pre-COVID and COVID periods (p = 0.230). 

Adjacent organ invasions and resection rate were increased 
in the COVID period, but there was no significant differ-
ence (p = 0,092).

Discussion

Although it had started longer than 1 year ago, COVID-
19 pandemic has been continuing to wreck lives through-
out the world. The whole world still seeks an answer to 
whether the COVID-19 pandemic will be over, or people 
will get used to living with it. Gastric cancer surgeries 
have been decreased in a given time period from a total 
number of 81 to 63 at our hospital, the same reduction was 
detected by several centers [5]. Although the difference 
was not significant, the emergency gastric cancer surgery 
rate increased during the pandemia period (increased from 
15 to 23%). Increase in emergency surgery demand has 
been explained by the determination of more complicated 
cancer patients.

Table 2  Pathological outcomes 
in both periods

Significant p values in bold letters
SD standard deviation, IQR interquartile range

Total N : 111 Pre-COVID (N: 63)
Median (IQR)-Mean (± SD)

COVID (N: 48)
Median (IQR)-Mean 
(± SD)

P

Pathological report time (days) 17 (12,5) 13 (14) 0,063
Stage T 0,914

                            T1 8 5
                            T2 3 3
                            T3 13 12
                            T4 39 28

Stage N 0,075
                            N0 20 8
                            N1 7 12
                            N2 14 7
                            N3 22 21

Stage M* 0,038
                            M0 55 35
                            M1 9 15

Pathological stage 0,230
                            Stage I 11 7
                            Stage II 10 6
                            Stage III 34 22
                            Stage IV 9 15

Lymphovascular invasion 0,030
                            Yes 46 43
                            No 17 5

Adjacent organ invasion 0,092
                            Yes 6 10
                            No 57 38
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The demographic distributions of operated patients in 
both periods were similar, but the number of multiorgan 
resections in the COVID period showed a minimal increase 
(5% in pre-COVID, 14% in COVID period), but it did not 
show a significant difference. Some previous studies have 
noted that more infective complications could be observed 
in malignant patients infected with SARS-CoV 2 [6]; the 
same observation also have been detected in this study and 
Clavien-Dindo grade 3, and the higher complications were 
found to be increased in the COVID period (p = 0,013). 
The increased number of surgical complications in the 
COVID period could be explained by the potential viral 
contamination of our patients before operation. Neverthe-
less, it is difficult to withdraw this conclusion from this 
study since the number of patients is limited.

 Several studies revealed that the number of endoscopic 
procedures has been decreased by 80% during the pan-
demia period [7]. This figure is also valid for our country. 
It is expected that inability to reach the endoscopic evalu-
ation led to difficulty in obtaining correct and early patho-
logical diagnosis. Although there was no significant differ-
ence in tumor and node status of gastric cancer patients, 
important differences were observed in metastatic (M1) 
patients (p = 0.038). Similarly, the prevalence of lympho-
vascular invasion in pathology specimens of patients in 
the COVID-period is also statistically higher (p = 0.030).

It is not clear the effects of time delay of non-diagnostic 
period on survival for cancer patients. For endometrial 
cancer patients, Simon et al. showed that patients who 
operated in early-stage had worse survival and prognostic 
results, and they named this as a “waiting time paradox” 
[8]. Furukawa et al. showed that the patients with gastric 
cancer whose waiting time is shorter had more advanced-
stage tumors and worse survival results, respectively [9].

In Brenkmann et al. study, a significant difference was 
not found in the long-term survival of patients operated 
at a time less than 5 weeks, and those operated at a time 
longer than 8 weeks in 2077 gastric cancer patients with-
out neoadjuvant therapy. However, in this study, it was 
observed that the T and N stages of the patients operated at 
a time less than 5 weeks are significantly more advanced. 
In both studies, the authors speculated that patients in 
whom cancers were advanced stages operated earlier, 
which could affect the results [10]. Yun et al., from Korea, 
in their high-volume study, showed that increased waiting 
time had worsened survival in rectum and breast cancer 
but had no effect on survival in lung, pancreatic, gastric, 
and colon cancers [11]. In Shin et al. study, 12-week and 
longer waiting times were related with poor prognosis in 
breast and colorectal cancers [12].

There were no randomized studies showing the effect 
of the waiting time on survival in gastric cancer patients. 
Therefore, it remains uncertain on delays of patients 

reaching the endoscopy during the period of the COVID-
19 pandemia and to what extent this delay affects patients’ 
surveillances. Although there is a decrease in the number of 
patients operated on in our study, more advanced stages of 
patients were detected during the COVID period.

Conclusion

The effect of delays on diagnosis on survival for gastric can-
cer patients has not been determined yet. Pandemia effected 
survival disadvantage should be further investigated, and 
inappropriate conditions of oncological patients should be 
ameliorated by with the changes in health care system.
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