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Abstract
Purpose  The presence of the SARS-CoV-2 in the peritoneal fluid is a matter of debate in the COVID-19 literature. The study 
aimed to report the prevalence of SARS-CoV-2 in the peritoneal fluid of patients with nasopharyngeal swab tested positive 
for SARS-CoV-2 undergoing emergency surgery and review the literature.
Methods  The present study was conducted between March 2020 and June 2021. Diagnosis of SARS-CoV-2 positivity was 
confirmed by preoperative real-time reverse transcriptase-polymerase chain reaction (RT-PCR).
Results  Eighteen patients with positive nasopharyngeal swabs were operated in emergency in two third-level Italian hospi-
tals. In 13 of these patients (72%), a peritoneal swab was analyzed: SARS-CoV-2 RNA was found in the abdominal fluid of 
two patients (15%). Neither of them had visceral perforation and one patient died. In ten patients with negative peritoneal 
swabs, visceral perforation and mortality rates were 30% and 20%, respectively.
Conclusion  SARS-CoV-2 peritoneal positivity is rare. Abdominal surgery can, therefore, be safely performed in patients with 
COVID-19 using standard precautions. The correlation with a visceral perforation is not evaluable. The clinical outcomes 
seem uninfluenced by the viral colonization of the peritoneum. Assessment in large series to provide definitive answers about 
the involvement of the SARS-CoV-2 in the peritoneum will be challenging to coordinate.
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Background

With almost 6,000,000 deaths and more than 400,000,000 
confirmed cases worldwide, the global pandemic of COVID-
19, caused by severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2), has irrevocably changed the social and 
health direction of humankind. COVID-19 presents a wide 
spectrum of symptoms, from severe respiratory distress caused 

by interstitial pneumonia to significant gastrointestinal com-
plications. It has been demonstrated that SARS-CoV-2 can 
employ the angiotensin-converting enzyme 2 (ACE2) to 
invade host cells as a cell surface receptor, and thus invade 
different tissues in the body. Therefore, tissues with greater 
expression of ACE2 are a potential target for the virus. The 
presence of SARS-CoV-2 in the peritoneal fluid is a matter of 
debate in recent COVID-19 literature. It has been speculated 
that, if SARS-CoV-2 infects the abdominal cavity, there may 
be several implications: aerosolization of the viral particles fol-
lowing electrocauterization or pneumoperitoneum evacuation 
during laparoscopy; a worse outcome for COVID-19 patients 
undergoing emergency surgery; and a possible increased risk 
of intestinal ischemia. The present evidence is inconclusive, as 
many contrasting results have been shown. Furthermore, only 
case reports and small series have been reported in the litera-
ture. Thus, we attempted to report the prevalence of SARS-
CoV-2 in the peritoneal fluid in a series of patients with a 
SARS-CoV-2-positive nasopharyngeal swab undergoing 
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emergency surgery in two Italian third-level hospitals. We 
also compared our results with data taken from the literature.

Methods

To identify the presence of SARS-CoV-2 in the peritoneal 
fluid, we obtained several swabs during emergency abdomi-
nal surgery in patients with SARS-CoV-2 isolated in the 
nasopharyngeal swab between March 2020 and June 2021. 
Nasopharyngeal samples were collected using Copan FLO-
QSwabs® and a sterile tube containing Copan’s Universal 
Transport Medium (COPAN Diagnostics Inc., Murrieta, CA, 
USA). Viral positivity was defined in the case of real-time 
reverse transcriptase-polymerase chain (RT-PCR) detec-
tion of viral RNA. Peritoneal and rectal swabs consisted of 
FLOQSwabs® with molded breaking point screw-cap tubes 
filled with 1 ml of liquid Amies medium (eSwab®, COPAN 
Diagnostics Inc., Murrieta, CA, USA). Two samples were 
obtained at the outset of the operations, by soaking swabs’ 
tip in the peritoneal fluid. In the case of laparoscopy, swabs 
were introduced through a trocar. The real-time RT-PCR 
used was a CE-IVD (in vitro diagnostic)-labeled system 
marketed by Arrow/Seegene, targeting genes E (envelope 
glycoprotein), N (nucleocapsid) and RdRp (RNA polymer-
ase) of SARS-CoV-2 RNA genome, and detecting up to 100 
SARS-CoV-2 RNA genome copies/reaction. Nucleic acid 
extraction of nasopharyngeal and abdominal swabs was 
performed with a universal extraction kit, produced by the 
same manufacturer, and validated on a wide array of bio-
logical materials. The paper has been worded in line with 
the STROBE Statement. All procedures performed were in 
accordance with the ethical standards of the institutional 
and/or national research committee and with the 1964 Hel-
sinki Declaration and its later amendments or comparable 
ethical standards. The study was approved by the institu-
tional board. Demographic, clinical and outcome parameters 
were collected and described. After revision of the literature, 
two groups were identified: patients with negative peritoneal 
swabs and those with positive ones. Groups were compared 
using t test or Mann–Whitney U test, where appropriate, for 
numerical variables and Fisher's exact test for categorical 
variables. Differences were defined as statistically significant 
when the p value was < 0.05. XLstat was used for statistical 
analysis.

Results

Overall, 18 COVID-19 patients out of 1807 underwent 
emergency surgery during the considered study period (1%). 
The median age was 71 (IQR: 18–95) years (Table 1). Male 
patients accounted for 12 of the 18 (67%) cases. Co-morbidi-
ties were present in 78% of patients (Table 1). A thoracic CT 

scan was performed in 15 of the 18 cases (83%) and identi-
fied COVID-19 interstitial pneumonia in 11 cases (73%). 
The median time between nasopharyngeal swab positivity 
and surgery was 1.5 days (IQR: 0–76). Reasons and types of 
surgery are listed in Table 2. The peritoneal swab was taken 
in 13 of the 18 patients (72%). The median time between 
nasopharyngeal swab positivity and the peritoneal swab was 
2 days (IQR: 0–57 days). In 2 cases (17%), SARS-CoV-2 
was isolated in the peritoneal fluid. The CT obtained with 
the nasal swabs were around 30 for the three genes and those 
obtained with the abdominal swabs were five to six times 
higher, indicating that the virus present in the abdomen was 
about 100 times lower than the upper respiratory tract. The 
pathologies leading to surgery in those two patients were 
ischemic colitis and adhesive small bowel occlusion, respec-
tively. A rectal swab was available in 4/18 cases: all of these 
were negative for SARS-CoV-2 and were not associated with 
peritoneal positivity. None of the patients with positive peri-
toneal swabs had visceral perforation and one, the patient 
with ischemic colitis, died due to cardio-pulmonary failure. 
In the other 11 patients, three had intestinal perforation and 
two died (Tables 1, 2). In the overall cohort of cases, the 
postoperative course was complicated in 8 cases (44%): 6 
(33%) presented major complications. Five out of 18 patients 
(28%) died due to multiorgan failure for ongoing sepsis 
related to abdominal processes (n = 4) and respiratory failure 
(n = 1). The median postoperative hospital stay was 15 days 
(IQR: 3–106 days). In terms of postoperative course, the 
comparison between nasopharyngeal SARS-CoV-2-positive 
patients (N = 18) and age-matched nasopharyngeal SARS-
CoV-2-negative subjects (N = 77) undergoing abdominal 
emergency surgery, showed a significantly different morbid-
ity (44% vs 17%; p = 0.02), major complication rate (33% vs 
5%; p = 0.001), mortality (28% vs 4%; p = 0.006) and postop-
erative hospital stay (mean ± standard deviation) (25.8 ± 29.5 
vs 14 ± 39.6 days; p = 0.001).

From the literature, 50 patients with positive nasopharyn-
geal swabs for SARS-CoV-2 undergoing surgery had their 
peritoneal swabs analyzed: 4 (8%) were positive. Demo-
graphic and clinical comparisons are reported in Table 3. 
There were significant differences between patients with 
peritoneal negative swabs and positive ones in terms of vis-
ceral perforations (0 vs 50%; p = 0.004) and morbidity (0 vs 
50%; p = 0.004).

Discussions and conclusion

The presence of SARS-Cov-2 in the peritoneal fluid is a 
lively matter of debate in the recent COVID literature. 
Several case studies have not detected SARS-CoV-2 in 
the peritoneal fluid [1–7]. In a large series consisting of 34 
pregnant women with positive SARS-CoV-2 nasopharyngeal 
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swab undergoing cesarean section, Jakimiuk et al. reported 
that all peritoneal fluid samples tested negative for SARS-
CoV-2 ribonucleic acid [5]. Similarly, El Shamy et al. did 
not find RNA viral particles from the peritoneal effluent of 
10 COVID-19 patients with end-stage kidney disease expe-
riencing acute peritoneal dialysis [2]. Other small case series 
and case reports consisting of 12 patients produced similar 
findings [1, 4, 6, 7].

Other authors reported the isolation of the virus in the 
peritoneum, suggesting the possibility that the virus can 
spread through the serosa membranes [8–12]. Overall, six 
patients were found positive for SARS-CoV-2 in the peri-
toneum: two of them did not undergo abdominal surgery 
[10, 11]. The literature shows that the prevalence of SARS-
CoV-2 in the peritoneal fluid is approximately 8%, which is 
lower than that of our results: 15%.

A recent review by Cheruiyot et al. reported 19 stud-
ies (15 case reports and 4 case series) comprising 29 
COVID-19 patients. They found that 11 patients (38%) 
were positive for viral RNA in different abdominal fluids 
and tissues: peritoneal fluid, bile, ascitic fluid, peritoneal 
dialysate, duodenal wall, and appendix. Thus, the authors 

concluded that larger studies were required; no evidence 
that supports the possibility that SARS-CoV-2 can be aer-
osolized and transmitted to other individuals is available 
due to conflicting results [13]. The potential role of the gut 
in COVID-19 infection has been amply demonstrated with 
a stool virionic RNA positivity ranging between 20 and 
47% of cases. Surprisingly, SARS-CoV-2 fecal shedding 
seems to be prolonged, persisting up to several weeks after 
respiratory swab negativization. Barone et al. identified 
that a visceral ischemic insult was associated with a three-
fold increased relative risk of peritoneal fluid positivity, 
albeit in the absence of a relevant statistical correlation 
(RR 3.00 [95% CI 0.39–23.07; p = 0.29]). Furthermore, 
according to their available literature, 50% of patients with 
preoperative findings of ischemia and/or indirect signs of 
microvascular injury (ulceration, bleeding) had positive 
peritoneal swabs. In contrast, only 16% of patients without 
preoperative signs of ischemia showed RT-PCR SARS-
CoV-2 abdominal positivity [14].

Among the 50 patients reported in the literature, we iden-
tified a significantly higher rate of visceral perforations and 
morbidity in COVID-19 patients with positive peritoneal 

Table 1   Demographic and clinical characteristics of patients with COVID-19 patients undergoing emergency surgery

IQR interquartile range

COVID-19 patients undergoing 
emergency surgery OVERALL, 
N = 18

COVID-19 patients undergoing 
emergency surgery WITH perito-
neal swab, N = 13

COVID-19 patients undergoing 
emergency surgery WITHOUT 
peritoneal swab, N = 5

Median age (IQR) years 71 (18–95) 75 (18–95) 71 (67–73)
Male gender (N, %) 12 (67) 7 (54) 5 (100)
Comorbidity (N, %) 14 (78) 10 (77) 4 (80)
 Metabolic disorders 8 (44) 5 (38) 3 (60)
 Cardiopathy 6 (33) 5 (38) 1 (20)
 Kidney disease 4 (22) 4 (31) 0
 Pneumopathy 4 (22) 3 (23) 1 (20)
 Vasculopathy 3 (17) 3 (23) 0
 Rheumatic disorders 1 (6) 1 (8) 0

Thoracic CT scan (N, %) 15 (83) 12 (92) 3 (60)
COVID-19 pneumonia (N, %) 11 (73) 9 (69) 2 (40)
Reasons of surgery (N, %)
 Ischemic colitis 3 (17) 3 (23) 0
 Acute appendicitis 3 (17) 2 (15) 1 (20)
 Ischemic intestinal perforation 2 (11) 2 (15) 0
 Complicated sigmoid diverticu-

litis
2 (11) 1 (8) 1 (20)

 Obstructing colonic tumor 2 (11) 1 (8) 1 (20)
 Adhesive small bowel occlusion 1 (11) 1 (8) 0
 Biliary ileus 1 (11) 1 (8) 0
 Incarcerated inguinal hernia 1 (11) 1 (8) 0
 Spontaneous hemoperitoneum 1 (11) 1 (8) 0
 Jejunal diverticular perforation 1 (11) 0 1 (20)
 Duodenal bleeding ulcer 1 (11) 0 1 (20)
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swabs (p = 0.004) (Table 1). Increased morbidity may be, 
however, influenced by the high rate of COVID-19 pneumo-
nia in the cohort of patients with peritoneal viral positivity. 
Although we could speculate that an intestinal discontinu-
ity may be related to an increased odd of viral propagation 
into the peritoneal cavity, the two patients from our cohort 

presenting SARS-CoV-2 in the peritoneum did not show any 
visceral perforation.

Due to the increased risk of potential SARS-CoV-2 
contaminated aerosol during laparoscopy or open surgery 
positivity, operating teams should take precautions dur-
ing an operation on a positive patient, such as the use of 

Table 2   Surgical and postoperative findings of COVID-19 patients undergoing emergency surgery

Bold means significantly different (p < 0.05)
IQR interquartile range

COVID-19 patients undergoing 
emergency surgery OVERALL, 
N = 18

COVID-19 patients undergoing 
emergency surgery WITH perito-
neal swab, N = 13

COVID-19 patients undergoing 
emergency surgery WITHOUT 
peritoneal swab, N = 5

Type of surgery (N, %)
 Colic resections 7 (39) 5 (38) 2 (40)
 Appendectomy 3 (17) 2 (15) 1 (20)
 Small bowel resection 2 (11) 1 (8) 1 (20)
 Loop ileostomy 1 (6) 1 (8) 0
 Enterotomy 1 (6) 1 (8) 0
 Lysis of peritoneal adherences 1 (6) 1 (8) 0
 Packing with open abdomen 1 (6) 1 (8) 0
 Hernia repair 1 (6) 1 (8) 0
 Ulcer repair with suture 1 (6) 0 1 (20)

Median IIME between nasopharyn-
geal swab positivity and surgery 
(IQR) (days)

2 (0–57) 2 (0–57) 1 (0–46)

Peritoneal positivity (N, %) – 2 (15) –
Morbidity (N, %) 8 (44) 6 (46) 2 (40)
Major complications (N, %) (Cla-

vien and Dindo classification > 2)
6 (33) 4 (31) 2 (40)

Mortality (N, %) 5 (28) 3 (23) 2 (40)
Postoperative hospital (IQR) (days) 15 (3–106) 14 (3–40) 18 (5–106)

Table 3   Demographic and clinical characteristics of patients with nasopharyngeal swab positive for SARS-CoV-2 undergoing abdominal sur-
gery from the literature

Bold means significantly different (p < 0.05)
SD standard deviation
*1 missing
**6 missing

PERITONAL SWAB NEGATIVE FOR 
SARS-CoV-2, N = 46 (92%)

PERITONEAL SWAB POSITIVE FOR 
SARS-CoV-2, N = 4 (8%)

p value

Mean age (SD) years 34* (12.1) 43 (36.2) 0.24
Female gender (N, %) 37 (80%) 2 (50%) 0.18
Comorbidity (N, %) 28** (70%) 2 (50%) 0.58
COVID-19 pneumonia (N, %) 13 (28%) 2 (50%) 0.57
Visceral perforation (N, %) 0 2 (50%) 0.004
Laparoscopy (N, %) 2 (4%) 2 (50%) 0.02
Morbidity (N, %) 0 2 (50%) 0.004
Mortality (N, %) 0 1 (25%) 0.08
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full personal protective equipment, minimizing the number 
of medical personnel, evacuation of smoke with suction 
devices, and, in the case of laparoscopy, avoiding two‐way 
pneumoperitoneum insufflators to maintain pneumoperito-
neum pressure and ventilation at the lowest possible levels. 
Based on the findings of our study, it is our opinion that 
patients with a positive peritoneal swab are unlikely to con-
taminate an operating room and that the adopted precautions 
are effective in protecting the exposed health workers from 
infection.

This study is limited by the small cohort of patients. The 
presence of viremia and the extent of viral load at the time 
of sampling in our patients were unknown. Furthermore, 
the accuracy of molecular tests for the measurement of viral 
RNA in tissue samples has not been characterized, and viral 
cultures were not performed. However, the present study is 
the first attempt to perform a multicenter study on this topic. 
We attempted to include as many centers as possible, but 
received very few answers, likely due to the organizational 
difficulties involved in collecting and analyzing peritoneal 
swabs from a significant cohort of patients during the pan-
demic crisis.

In conclusion, SARS-CoV-2 peritoneal positivity is rare. 
The correlation with visceral perforation is not evaluable. 
However, patients’ outcome does not appear to be influ-
enced by viral colonization of the peritoneum. Surgery can 
be safely performed in patients with COVID-19 through 
standard precautions. An extensive series could have given 
more significant results, but a multicenter study will likely 
be challenging to organize.
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