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ORIGINAL ARTICLE

■ VENOUS THROMBOEMBOLISM -  PECULIARITIES OF COURSE 
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ABSTRACT
The aim: To perform a comparative analysis of VTE in patients with acute surgical abdominal pathology before and during the COVID-19 pandemic. 
Materials and methods: Retrospective study covered 53062 patients operated in the surgical clinic (Lviv city emergency hospital) in 2000-2019. Prospective 
analysis was based on the results of treatment of 546 patients operated at the same surgical clinic from April 2020 (1st surgical patient with COVID-19) till 
December 2021. The study analyzed 48 (8.8%) patients operated for acute abdominal pathology and confirmed diagnosis of COVID-19.
Results: In the 1st group, heparin prophylaxis was used in 42.3% of patients, of which non-fractionated heparin were used in 58.6% and low molecular 
weight heparin -  in the remaining patients. From 2020 to 2021, pharmacoprophylaxis was used in 84.5% of cases, of which 67.2% -  low molecular weight 
heparins, 20.1% -  non-fractionated heparins and 12.7% -  modern oral anticoagulants. The results were unexpected: with a significant increase in the ve­
nous thromboembolism prevention in the 2nd group, a decrease in the number of episodes of thromboembolic complications was not observed. In contrast, 
pulmonary artery embolism was recorded in 10.6% of patients in the 1st group and 23.5% -  in 2nd group, which is a 2.2-fold increase in fatal cases of venous 
thrombosis (p<0.05) in patients with COVID-19.
Conclusions: Increase of mortality due to pulmonary artery embolism more than twicefold in patients with COVID-19 operated for acute surgical abdominal 
pathology is an objective evidence of a potentiated, uncontrolled risk of venous thromboembolism and requires further in-depth study.

KEYW ORDS: venous thrombosis and embolism, COVID-19, thromboembolic complications, acute surgical abdominal pathology
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INTRODUCTION
Prediction and prevention of post-operative compli­
cations remains one of the most pressing problems 
of clinical surgery. Venous thrombosis and embolism 
(VTE) is a complication, which differs from others by 
the particular severity of the course, complexity of 
diagnosis and treatment and high mortality. The sharp 
rise in venous thromboembolism (VT) in the context 
of the 2019 COVID-19 pandemic attracts increasing 
attention of experts around the world [1-4]. According 
to current data, about a third of patients' deaths in the 
postoperative period are due to VTE [1,5, 6]. Clinicians 
[1, 2, 7] report that 71.4% of patients who died of 
COVID-19 were diagnosed with multifocal thrombosis 
as a manifestation of uncontrolled hypercoagulation. 
Although thromboembolic complications (TEC) are 
still considered to be the most favorable in the context 
of prevention, studies of last 2 years have raised the 
question of assessment of the real risk of VTE in surgical 
patients with severe respiratory syndrome caused by 
SARS-CoV.

THE AIM
To perform a comparative analysis of VTE in patients 
with acute surgical abdominal pathology before and 
during the COVID-19 pandemic.

MATERIALS AND METHODS
Retrospective analysis of the results of treatment of 
patients, who underwent surgery for acute surgical ab­
dominal pathology before the COVID-19 pandemic (1st 
group) and prospective analysis -  for the period from 
April 2020 to December 2021 (2nd group) were done.

The necessity of research was due to following: 1) 
from April 2020, hospitals began to admit surgical pa­
tients with concomitant COVID-19; 2) during the 2nd 
and 3rd quarters of 2020, there was an increase of VTE 
in patients with acute surgical abdominal pathology; 3) 
in early 2021, an urgent need for detailed study of TEC 
in the clinic and the development of differentiated ap­
proaches to specific prevention of VT; 4) rising number 
of reports about atypical localization of thrombosis of
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veins (portal, mesenteric, splenic, renal etc.) in surgical 
patients with severe COVID-19-induced respiratory 
syndrome.

Retrospective study covered 53062 patients operat­
ed in the surgical clinic (Lviv city em ergency hospital) 
in 2000-2019. Women slightly predom inated (53.4%). 
The mean age of patients was 56.2±11.5. In emergency 
mode, 53547 interventions were performed for acute 
diseases of the abdominal organs (appendicitis -  20.1%, 
cholecystitis -  18.2%, bowel obstruction  -  19.5%, 
incarcerated hernia -  10.8%, perforated gastric or du­
odenal ulcer -  12.3%, destructive pancreatitis -  3.4%, 
other acute surgical pathology -  5.5%) and abdominal 
trauma (10.2%).

After surgery, 1673 patients (3.2%) died, mainly from 
purulent-septic complications or multiple organ failure. 
Pulmonary artery embolism (PAE) occurred in 178 pa­
tients (10.6%) on 7.4±3.2 days after emergency surgery. 
In 12 patients (6.7%), PAE was clinically subacute and 
its intensive therapy proved to be effective. Clinical and 
radiological signs of pulmonary infarction appeared in 
8 (4.5%) patients 3-4 days after PAE. Acute sudden heart 
and lung failure caused death of 101 (56.8%) patient 
despite resuscitation. In 65 (36.5%) patients with PAE, 
cause of death was revealed only at autopsy.

Prospective analysis was based on the results of treat­
m ent of 546 patients operated at the same surgical clin­
ic from April 2020 (when 1st surgical patient was diag­
nosed with COVID-19) till December 2021. Men slightly 
prevailed -  52.7%. Age of patients ranged from 21 to
85 (mean -  62.1±21.2). Acute intestinal obstruction 
was the indication for surgery in 140 (25.6%) patients,
86 of them  (15.8%) had obstructive colon cancer, acute 
appendicitis -  120 (22.0%), incarcerated hernia -  105 
(19.2%) (of which intestinal resection was done in 4.7%), 
acute cholecystitis -  89 (16.3%), perforated ulcer -  68 
(12.5%), perforated diverticulitis of the descending and 
sigmoid colon -  14 (2.6%) and segm ental small bowel 
necrosis -  10 (1.8%).

The study analyzed 48 (8.8%) patients operated for 
acute abdominal pathology and confirmed the diag­
nosis of COVID-19. Positive polymerase chain reaction 
(PCR) for identification of SARS-CoV-2 was confirmed in 
83.3% of patients, express test for antigen was positive 
only in 17.7% of cases. There were 37 (77.1%) patients 
in the specialized Intensive care unit (ICU) for patients 
with COVID-19, of whom 17 (45.9%) required invasive 
breathing support, average bed stay was 7.6±3.2 days. 
On days 3.8±1.9, 17 (35.4%) post-surgical patients died, 
autopsy was performed in 15 (88.2%). Causes of death 
were: multiple organ failure (35.3%), heart and respi­
ratory failure (29.4%), PAE (23.5%) and purulent-septic 
complications (11.8%).

In 1st group, 37.1% of pa tien ts  w ere d iagnosed  
with peritonitis of various spread: local delimited in 
31.2%, local non-delimited -  25.7%, diffuse in -  43.1%. 
Mannheim peritonitis index (MPI) value was: I -  27.4%,
II -  52.3% and III -  20.3%. Despite the fact that in the 
2nd group there were more patients with diffuse peri­
tonitis (49.1%) and cases with MPI value III were slightly 
predom inant, no significant difference (p>0.05) was 
noticed betw een the indicators.

However, assessing the  preoperative condition of 
patients according to the  classification of American 
Society of Anesthesiologists, it was found that in 1st 
group class I was stated in 13.3% of patients, in 2nd -  
9.8%; class II -  in 26.2% and in 21.3% respectively; class
III -  in 28.4% and in 32.4% respectively; class IV -  in 
21.0% and in 25.2% respectively; class V -  in 11.1% and 
in 11.3% respectively. The increase in the num ber of 
patients with class III and IV in the 2nd group was due 
to an increase in the incidence of disseminated intra­
vascular coagulation and respiratory failure due to viral 
pneumonia and decreased cardiac ejection fraction due 
to overload of right part of heart caused by VTE.

Patients of both groups were individually stratified 
according to VTE risk levels according to the J. Caprini 
risk assessm ent scale [5, 8]. Low (1-2 points), m oderate 
(3-4 points) and high (5 or more points) degrees of risk 
in the 1st group were found in 3.5%, 72.2% and 24.3% 
of patients, in 2nd -  respectively, in 2.8%, 62.2% and 
35.0% cases (p<0.05). All patients with m oderate and 
high risk were given VTE drug prophylaxis according to 
the current recom m endations and taking into account 
the peculiarities of COVID-19.

Pre-operative preparation both study groups con­
sisted  of correction  of w ater-e lec tro ly te  balance, 
functions of m ajor organs and system s, antibiotic 
prophylaxis or antibiotic therapy. All surgical inter­
ventions were perform ed within 24 h using general 
anesthesia in 87.5% of patients (endotracheal -  74.2%), 
regional- in 12.5%. The average duration of the  oper­
ation was 98±51.8 min.

RESULTS AND DISCUSSION
Venous throm bosis and embolism is a complication 
in surgery being exceptional for the  num ber of ex­
isting guidelines, consensuses, clinical protocols and 
standards of prevention [6, 9]. Nevertheless, with the 
threating pace of SARS-CoV-2 spread, global medicine 
had faced new, unknown challenges associated with 
VT, which are much m ore aggressive, dram atically 
worsening treatm ent outcom es. Assessing the danger, 
it was necessary to modernize clinical guidelines, mainly 
changing the concept of VTE risk assessment in patients
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with COVID-19 and developing new diagnostic and 
preventive methods, adapted to current reality.

For comparative analysis, we stratified both study 
groups by degree of VTE risk in accordance with the 
9th ACCP guideline. A distinct increase in the number 
of high-risk patients with TEC was seen in the 1st group 
from 24.3% to 35% (p<0.05), while in the 2nd this was 
d ue to an increase in the number of operations for 
complicated surgical pathology, significant increase in 
hospital stay and, consequently, prolongation of bed 
rest for more than 72 hours and the number of central 
vein catheterizations.

Analysis of the nature and effectiveness of specific 
VTE prevention was performed in both study groups. 
In the 1st group, heparin prophylaxis was used in 42.3% 
of patients, of which non-fractionated heparins (NFH) 
were used in 58.6% and low molecular weight heparins 
(LMWH) -  in the remaining patients. From 2020 to 2021, 
pharmacoprophylaxis was used in 84.5% of cases, of 
which 67.2% -  LMWH, 20.1% -  NFH and 12.7% -  modern 
oral anticoagulants. The results were unexpected: with 
a significant increase in the VTE prevention in the 2nd 
group, a decrease in the number of episodes ofTEC was 
not observed. In contrast, PAE was recorded in 10.6% 
of patients in the 1st group and 23.5% -  in 2nd group, 
which is a 2.2-fold increase in fatal cases of VT (p<0.05) 
in patients with COVID-19. The reasons for such a sub­
stantial increase in the incidence of VT are confirmed 
by preliminary data on the potentiated risk of VTE in 
patients with acute surgical abdominal pathology on 
the background of severe respiratory syndrome caused 
by SARS-CoV-2.

As well, this comparative analysis of groups' stratifica­
tions revealed a slight increase in the number of patients 
with a high risk of VTE in the 2nd (COVID-19) group. 
Widely known, in case of low degree risk it is advisable 
to limit the use of mechanical prophylaxis, while in 
moderate and high degrees of risk, the use of anticoag­
ulants in appropriate doses is necessary [10]. Therefore, 
the application of the 8th edition of the ACCP guideline

and local clinical protocols, especially developed for 
emergency surgery, will elevate the importance of phar­
macological prevention of VTE. Giving priority to specific 
prophylaxis will optimize the solution to the problem of 
VTE in Ukraine, where most mechanical methods (graded 
elastic compression, intermittent pneumocompression, 
electrical muscle stimulation etc.) are mostly not avail­
able and non-specific prevention is reduced only to early 
activation of the patient after surgery.

Indicators of the timing of death after surgery in study 
groups deserve special attention. Thus, in the 1st group 
it equaled 7.4±3.2 days, in 2nd -  3.8±1.9, which may 
point upon a more aggressive course of thanatogenesis 
in patients with COVID-19 and a theoretical increase in 
the number of TEC in patients due to the progression 
of respiratory failure, which do not "live up" until PAE 
occurs.

CONCLUSIONS
1. Venous thrombosis and embolism are one of the 

most serious postoperative complications in emer­
gency surgery, especially on the background of the 
COVID-19 pandemic.

2. Modern features of the problem of VTE in surgical pa­
tients with COVID-19 are the decrease in the propor­
tion of patients with low risk of VTE and an increase 
in the number of patients with high risk of VTE.

3. Optimizing the solution to the problem of VTE in 
emergency surgery is seen in assessment of the real 
scale ofTEC in patients with COVID-19 and widening of 
the indications for pharmacological prevention of VT.

4. Increase of mortality due to PAE more than twicefold 
in patients with COVID-19 operated for acute surgical 
abdominal pathology is an objective evidence of a 
potentiated, uncontrolled risk of VTE and requires 
further in-depth study.

5. Actual TEC values in surgical patients with COVID-19 
may be underestimated due to shortening of the 
hospitalization-death period.

REFERENCES
1. Katsoularis I, Fonseca-Rodrfguez O, Farrington P et al. Risks of deep vein thrombosis, pulmonary embolism, and bleeding after covid-19: 

nationwide self-controlled cases series and matched cohort study. BMJ. 2022;376:e069590.
2. De Simone B, Chouillard E, Di Saverio S et al. Emergency surgery during the COVID-19 pandemic: what you need to know for practice. 

Ann Royal Coll Surg Engl. 2020;102(5):323-333.
3. Engelen M, Vandenbriele C, Balthazar T et al. Venous Thromboembolism in Patients Discharged after COVID-19 Hospitalization. Semin 

Thromb Hemost. 2021;47(04):362-371.
4. Bozzani A, Arici V, Tavazzi G et al. Acute arterial and deep venous thromboembolism in COVID-19 patients: Risk factors and personalized 

therapy. Surgery. 2020;168:987-992.
5. Geerts WH, Bergquist D, Pineo GF et al. Prevention of Venous Thromboembolism: American College of Chest Physicians Evidence-Based 

Clinical Practice Guidelines (8-th Edition). Chest. 2008;133:381-453.

1661



Nazar R. Fedchyshyn et al.

6. Nikolaides AN, Fareed J, Kakkar AK et al. Prevention and treatment of venous thromboembolism: international consensus statement 
(guidelines according to scientific evidence). Int Angiol. 2006;25:101-161.

7. Doglietto F, Vezzoli M, Gheza F et al. Factors Associated With Surgical Mortality and Complications Among Patients With and Without 
Coronavirus Disease 2019 (COVID-19) in Italy. JAMA Surg. 2020;155(8):691-702.

8. Cohen AT, Tapson VF, Bergman JF et al. Venous thromboembolism risk and prophylaxis in the acute hospital care setting (ENDORSE study): 
a multinational cross-sectional study. Lancet. 2008;371:387-394.

9. Samama MM, Dahl OE, Quinlan DJ. Quantification of risk factors for venous thromboembolism: a preliminary study for the development 
of a risk assessment tool. Haematologica. 2003;88:1410-1421.

10. Heit JA, Silverstein MD, Mohr DN. The epidemiology of venous thromboembolism in the community. Thromb Haemost. 2001;86:452-463.

ORCID and contributionship:
Nazar R. Fedchyshyn: 0000-0003-4695-7599 A B C D F
Oleh B. Matviychuk: 0000-0002-5864-1535 B D E F
Nataliya V. Izhytska: 0000-0002-7089-5810 C D F

Conflict of interest:
The Authors declare no conflict of interest.

CORRESPONDING AUTHOR
Nazar R. Fedchyshyn
12 Krupyarska Str., apt 17 
Lviv-79014, Ukraine 
e-mail: fednaz@ukr.net

Received: 22.09.2022 
Accepted: 05.05.2023

A -W ork concept and design, B -  Data collection and analysis, C -  Responsibility for statistical analysis, D -W riting the article, E -  Critical review, F -  Final approval of the article 

©commons Article published on-line and available in open access are published under Creative Common Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0)

1662

mailto:fednaz@ukr.net

