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Abstract

More than 122 million cases of COVID-19 infection have been documented, and hundreds of thousands are
being added every day. Several co-morbidities are associated with COVID-19, among which
hypercoagulability has garnered the attention of many doctors and researchers.

Most cases of vascular thrombosis are noted in intensive care unit (ICU) patients with serious disease;
among these, many cases of deep venous thrombosis and pulmonary embolism have been noted. A few cases
of portal vein thrombosis have also been documented in ICU patients with severe COVID-19.

Here, we present a case of a portal vein and superior mesenteric vein thrombosis in a patient with
subclinical COVID-19 infection. Through this case report, we intend to increase the research horizon and
wish to help diagnose co-morbidities associated with COVID-19 at an earlier stage.
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Introduction

COVID-19 infection is associated with a hypercoagulable state similar to various cytokine release
syndromes. Several cases of vascular thrombosis with pulmonary embolism and mesenteric and portal vein
thrombosis have been documented [1]. Most of these findings have been reported in critically ill patients
with elevated acute phase reactants and deranged coagulation profiles [2-4]. Increased vasoconstrictors and
inflammatory cytokines cause activation of coagulation pathways and the formation of thrombi.

Case Presentation

A 62-year-old female presented with right upper quadrant pain and loss of appetite over the prior 14 days.
She gave no history of sore throat, dry cough, loss of taste, or fever; no other abdominal complaints were
noted. On physical examination, the abdomen was soft, and there was no guarding, rigidity, or tenderness.
No obvious organomegaly or mass was noted on palpation, and bowel sounds were normal.
Electrocardiogram (ECG) and vitals were normal. For abdominal pain, an ultrasound (USG) of the abdomen
was advised, which revealed dilation of the portal vein with a thrombus involving the main portal vein and
its branches; Doppler ultrasound revealed no obvious blood flow within the portal vein. No splenomegaly or
ascites was noted.

Liver function tests were within normal limits. The coagulation profile was normal. Increased levels of
lactate dehydrogenase (346 U/L) were present, the total and differential leukocyte counts were within normal
limits. Hemoglobin was 13.1 g/dL and serum creatinine was 0.71 mg/dL.

Anticoagulation therapy was initiated with subcutaneous fondaparinux injection, 2.5 mg stat then once
daily, and the patient was put on symptomatic treatment along with spironolactone, 25 mg once daily.
Gastroenterology consultation suggested confirming USG findings with tri-phasic abdominal CT. CT
findings suggested one large thrombus involving the superior mesenteric vein, the main portal vein with
extension into its branches, and a few periportal collaterals. The liver and spleen were normal. No ascitic
fluid was noted, and the rest of the abdominal organs were normal (Figures 7-6).
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FIGURE 1: Non-contrast axial section showing the dilated hypodense
portal vein (arrow).

FIGURE 2: Post-contrast image showing a hypodense filling defect in
the main portal vein (arrow).
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FIGURE 3: Axial image showing extension of a thrombus into the right
branch of the portal vein and a few periportal collaterals (arrows).

FIGURE 4: Post-contrast axial section at the level of the superior
mesenteric vein shows the dilated superior mesenteric vein with a
hypodense thrombus (arrow).
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FIGURE 5: Arterial phase image showing the geographical area of
difference in enhancement, which is not seen in the subsequent phase
and is suggestive of transient hepatic attenuation difference (arrows).

FIGURE 6: Homogenous enhancement of the liver is noted, consistent
with the transient hepatic attenuation difference noted in the arterial
phase in Figure 5.

After the CT findings suggested a thrombus in the portal vein and superior mesenteric vein with no history
of an underlying coagulation disorder or cirrhosis, and keeping the current scenario of COVID-19 disease in
mind, the suspicion of an underlying COVID-19 infection was raised and the patient was given SARS-CoV-2
total antibody (electrochemiluminescence immunoassay analyzer; ECLIA) test, which revealed a strongly
positive result with 85.67 cut-off-index (COI) (>1 is reactive). Subsequently, the patient was given a high-
resolution computed tomographic scan (HRCT) of the chest, which revealed multiple bilateral
multisegmental peripheral ground-glass opacities consistent with COVID-19 infection. Figures 7A-7C are
axial lung window HRCT images that show the above-mentioned changes.
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FIGURE 7: Patchy peripheral ground-glass opacities (arrows),
suggestive of COVID-19, at different levels in 7A, 7B, and 7C.

A diagnosis of COVID-19-induced hypercoagulability leading to portal vein thrombosis was made and
conservative medical management was advised. The patient was discharged from the hospital with a
prescription for four more days of fondaparinux and acetrom (warfarin) at an initial dose of 4 mg (to be
titrated according to the international normalized ratio; INR). Acetrom will be continued for at least 6
months, and regular INR testing and dose adjustments will be done on an outpatient basis.

Discussion

Our patient, a 62-year-old female, presented with right upper quadrant pain and was subsequently
diagnosed with a thrombus in the portal vein and superior mesenteric vein, without any bowel ischemia, due
to deranged coagulation from an underlying COVID-19 infection.

Coronavirus leads to activation of the immune system and production of cytokines. The virus also interacts
with the endothelial cells of the lung parenchyma via angiotensin-converting enzyme 2 (ACE2) receptors,
leading to endothelial dysfunction and increased von Willebrand factor production, which, along with factor
VIII release and tissue factor activation, results in abnormal coagulation and thrombus formation [5-9].

Most documented cases have shown pulmonary thromboembolism, ischemic stroke, acral ischemia, and
mesenteric ischemia in patients with severe COVID-19. However, in our case, we found a large thrombus
involving the superior mesenteric vein and the portal vein in a patient with subclinical COVID-19 infection,
which is relatively a rare finding. A few documented cases have shown similar findings, but only in severely
ill ICU patients.

Conclusions

The COVID-19 pandemic has been around for over a year now and has affected the entire world, with over
122 million cases and 2.7 million deaths. Various vascular complications have been noted due to SARS-CoV-
2 infection, commonly, pulmonary thromboembolism, ischemic strokes, and mesenteric ischemia. Our case
presents a rarer complication of subclinical COVID-19 causing thrombosis of the portal vein and superior
mesenteric vein. Future studies will help further assess the risk of such vascular complications.

Studies are also required to correlate vascular complications with the severity of this disease. In the current
scenario, any vascular complication without an underlying cause should raise suspicion of an underlying
COVID-19 infection.

Additional Information
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relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. WHO coronavirus (COVID-19) dashboard | WHO coronavirus (COVID-19) dashboard with vaccination data .
Accessed: April 8, 2021: https://covid19.who.int/.

2. Franco-Moreno A, Piniella-Ruiz E, Montoya-Adarraga J, et al.: Portal vein thrombosis in a patient with
COVID-19. Thromb Res. 2020, 194:150-2. 10.1016/j.thromres.2020.06.019

3. Keragala CB, Draxler DF, McQuilten ZK, Medcalf RL: Haemostasis and innate immunity - a complementary
relationship: a review of the intricate relationship between coagulation and complement pathways. Br |

2021 Randhawa et al. Cureus 13(4): e14366. DOI 10.7759/cureus.14366 50of 6


https://assets.cureus.com/uploads/figure/file/199817/lightbox_51938e008d8a11ebbf80e7e7f5c46bb4-IMG-0010-00001.png
https://covid19.who.int/
https://covid19.who.int/
https://dx.doi.org/10.1016/j.thromres.2020.06.019
https://dx.doi.org/10.1016/j.thromres.2020.06.019
https://dx.doi.org/10.1111/bjh.15062

Cureus

Haematol. 2018, 180:782-98. 10.1111/bjh.15062

4. Klok FA, Kruip MJHA, van der Meer NJM, et al.: Incidence of thrombotic complications in critically ill ICU
patients with COVID-19. Thromb Res. 2020, 191:145-7. 10.1016/j.thromres.2020.04.013

5. Miesbach W, Makris M: COVID-19: coagulopathy, risk of thrombosis, and the rationale for anticoagulation .
Clin Appl Thromb Hemost. 2020, 26:1076029620938149. 10.1177/1076029620938149

6. Henry BM, Aggarwal G, Wong |, Benoit S, Vikse J, Plebani M, Lippi G: Lactate dehydrogenase levels predict
coronavirus disease 2019 (COVID-19) severity and mortality: a pooled analysis. Am ] Emerg Med. 2020,
38:1722-6. 10.1016/j.ajem.2020.05.073

7. YuHH, Qin C, Chen M, Wang W, Tian DS: D-dimer level is associated with the severity of COVID-19 .
Thromb Res. 2020, 195:219-25. 10.1016/j.thromres.2020.07.047

8. Abou-Ismail MY, Diamond A, Kapoor S, Arafah Y, Nayak L: The hypercoagulable state in COVID-19:
Incidence, pathophysiology, and management. Thromb Res. 2020, 194:101-15.
10.1016/j.thromres.2020.06.029

9. Middeldorp S, Coppens M, van Haaps TF, et al.: Incidence of venous thromboembolism in hospitalized
patients with COVID-19. ] Thromb Haemost. 2020, 18:1995-2002. 10.1111/jth.14888

2021 Randhawa et al. Cureus 13(4): e14366. DOI 10.7759/cureus.14366 6 0of 6


https://dx.doi.org/10.1111/bjh.15062
https://dx.doi.org/10.1016/j.thromres.2020.04.013
https://dx.doi.org/10.1016/j.thromres.2020.04.013
https://dx.doi.org/10.1177/1076029620938149
https://dx.doi.org/10.1177/1076029620938149
https://dx.doi.org/10.1016/j.ajem.2020.05.073
https://dx.doi.org/10.1016/j.ajem.2020.05.073
https://dx.doi.org/10.1016/j.thromres.2020.07.047
https://dx.doi.org/10.1016/j.thromres.2020.07.047
https://dx.doi.org/10.1016/j.thromres.2020.06.029
https://dx.doi.org/10.1016/j.thromres.2020.06.029
https://dx.doi.org/10.1111/jth.14888
https://dx.doi.org/10.1111/jth.14888

	Thrombosis of the Portal Vein and Superior Mesenteric Vein in a Patient With Subclinical COVID-19 Infection
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Non-contrast axial section showing the dilated hypodense portal vein (arrow).
	FIGURE 2: Post-contrast image showing a hypodense filling defect in the main portal vein (arrow).
	FIGURE 3: Axial image showing extension of a thrombus into the right branch of the portal vein and a few periportal collaterals (arrows).
	FIGURE 4: Post-contrast axial section at the level of the superior mesenteric vein shows the dilated superior mesenteric vein with a hypodense thrombus (arrow).
	FIGURE 5: Arterial phase image showing the geographical area of difference in enhancement, which is not seen in the subsequent phase and is suggestive of transient hepatic attenuation difference (arrows).
	FIGURE 6: Homogenous enhancement of the liver is noted, consistent with the transient hepatic attenuation difference noted in the arterial phase in Figure 5.
	FIGURE 7: Patchy peripheral ground-glass opacities (arrows), suggestive of COVID-19, at different levels in 7A, 7B, and 7C.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


