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Abstract
BACKGROUND
Acute appendicitis with mesenteric vein thrombosis (MVT) is an uncommon condition and usually lacks specific clinical manifestations, which leads to a high rate of misdiagnosis or delayed diagnosis, especially when it is accompanied by other abdominal diseases. Prompt and accurate recognition is vital for treatment and prognosis.

CASE SUMMARY
[bookmark: _Hlk86162054]A 37-year-old woman had a history of acute metastatic right lower abdominal pain, nausea, and fever. A contrast-enhanced computed tomography (CT) scan showed a filling defect in the mesenteric vessels. The patient was diagnosed with acute appendicitis complicated by MVT and was treated with anticoagulation and intravenous antibiotics. The follow-up CT scan showed full resolution of the thrombosis and inflammation.

CONCLUSION
Clinical awareness is essential for recognizing MVT, especially when it is accompanied by other common acute abdominal diseases, such as acute appendicitis. Contrast-enhanced CT is helpful for the diagnosis of MVT and is recommended for patients with acute abdominal diseases.
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Core Tip: The article presents an uncommon clinical case of mesenteric vein thrombosis (MVT) complicated by acute appendicitis in a patient with no obvious risk factors for thrombosis. The patient was diagnosed correctly at an early stage and finally recovered after receiving anticoagulation and antibiotics. MVT is rare and difficult to recognize when it occurs with other acute abdominal diseases. Contrast-enhanced computed tomography is vital to its diagnosis. Therefore, clinicians should fully consider the possibility of this disease when treating patients with acute abdominal diseases and use appropriate diagnostic tests.

INTRODUCTION
Acute appendicitis is common in emergency departments but is rarely accompanied by mesenteric vein thrombosis (MVT). Numerous retrospective studies have revealed that acute MVT accounts for approximately 2%-10% of the total number of acute intestinal ischemia cases. The incidence rate in Europe and the United States is approximately 0.1%. Risk factors usually include tumors, infection, thrombosis history, inflammatory bowel disease, thrombophilia, cirrhosis, etc. Pathogenic factors comprise any conditions that may cause vascular endothelial injury, blood flow obstruction, or hypercoagulability[1]. MVT is more frequent in elderly individuals, although it could still happen in the young. The prognosis largely depends on prompt detection and intervention, while delayed diagnosis and treatment may lead to serious consequences, with mortality rates as high as 60%-80%[2]. The outcome of early simple acute appendicitis is good, but the presence of MVT poses an increased likelihood of adverse outcomes, such as intestinal necrosis, septic shock, or short bowel syndrome. MVT lacks specific clinical and laboratory manifestations in the early stage. The application of contrast-enhanced computed tomography (CT) can greatly improve the recognition of MVT and reduce the mortality of this disease[3].

CASE PRESENTATION
Chief complaints
A 37-year-old woman was admitted to the emergency department due to metastatic right lower abdominal pain, fever, and nausea present for 4 d.

History of present illness
The patient developed pain around the belly button 4 d ago, and the pain migrated to the right lower abdominal pain within 1 d with concomitant fever and nausea.

History of past illness
The patient had been treated with levofloxacin for acute gastroenteritis for 3 d prior but still had not improved.

Personal and family history
The patient had no special history.

Physical examination
The patient's vital signs were normal, and the only discovery was tenderness of the right McBurney's point.

Laboratory examinations
The laboratory tests performed on the day that the patient was admitted showed an increased neutrophil count of 13.11 × 109/L and a decreased platelet count of 73 × 109/L; the fibrin-degradation-product and D-dimer levels were slightly higher.

Imaging examinations
A plain CT scan was routinely performed and suggested appendicitis with adjacent peritonitis. The radiologist suspected mesenteric ischemia and consequently scheduled the patient to receive contrast-enhanced CT, from which we noticed that the embolus was probably blocking the ileocolic vein.
Subsequently, the patient underwent another CT scan on the sixth day in the hospital, and the images showed less severe inflammation and exudation than before; however, the thrombus was still present in her ileocolic vein (Figure 1).
One month after discharge from the hospital, the patient received another CT scan (Figure 2), which showed that the inflammation and the embolized ileocolic vein had both resolved.

FINAL DIAGNOSIS
The final diagnosis of the presented case was acute appendicitis complicated by MVT.

TREATMENT
After admission, the patient received antibiotics and low-molecular-weight heparin (LMWH) as well as underwent fasting. Her temperature returned to normal on the second day, and her abdominal pain was relieved. The only complaint was a small amount of reddish-brown broken tissue excreted in her stool. Considering that the CT scan on her sixth day in the hospital showed a better result, she was allowed to gradually return to a regular diet on the seventh day, then placed on oral rivaroxaban instead of LMWH injection and finally discharged from the hospital on the tenth day.

OUTCOME AND FOLLOW-UP
The physician instructed the patient to stop rivaroxaban 3 d after discharge from the hospital and to receive another CT scan 1 mo later (Figure 2); this scan showed that the inflammation and the embolized ileocolic vein had both resolved. In subsequent follow-up to date, the patient has not complained of any other discomfort.

DISCUSSION
We present a female patient with no significant risk factors or history predisposing to thrombosis. She had a good prognosis after anticoagulation therapy due to accurate diagnosis by contrast-enhanced CT. MVT is rare, and its cause is not clear. Although patients may have a variety of possible pathogenic factors or none of the risk factors, approximately 75% of these patients with MVT have identifiable potential etiologic factors[4]. Other similar cases that have been reported suggest that acute appendicitis may induce MVT by causing local blood hypercoagulability, mesenteric phlebitis, or mesenteric perivascular inflammation, among others[5,6]. Since our case did not undergo surgery, we were unable to obtain a pathological diagnosis. However, the CT scan showed that the appendix and mesenteric perivascular inflammation occurred during the onset of the disease. The other CT scan 1 mo after the onset of illness indicated that the involved vein was completely occluded and that collateral circulation was established. Thus, we consider that the angiitis and periphlebitis could both play a major role in our case.
Acute MVT can happen at any age, though it is more common among elderly patients. Nonspecific gastrointestinal symptoms such as abdominal pain and nausea are often the only manifestation, and peritonitis or shock usually suggest advanced illness[7]. Although classic “pain out of proportion to examination” symptoms are typical, MVT does not have specific manifestations. Difficulties in diagnosis at the early stage will lead to delayed treatment and cause severe sequelae, especially in cases of MVT complicated with other acute abdominal diseases. Laboratory tests are usually not helpful for a definitive diagnosis, as the usual finding is an increased white blood cell count, which is not specific. Some patients can exhibit acidosis and increased blood lactic acid, which generally suggests a late stage[7-9]. In recent decades, contrast-enhanced CT has gradually become the preferred test in the diagnosis of ischemic bowel disease. Ischemic bowel disease has been increasingly recognized with the widespread use of CT technology[2,10]. Other examination tools, such as angiography and magnetic resonance venous imaging, are often too time-consuming or invasive and are rarely used clinically[11]. The specific manifestation of MVT on CT imaging consists of venous filling defects, while nonspecific changes include abnormal or decreased intestinal-wall enhancement, intestinal-wall thickening or gas accumulation, etc, which are difficult to identify. However, some studies have shown that if clinicians suspect ischemic bowel disease, imaging can help identify this condition, which may reduce the rate of surgery[12].
Treatment of MVT mainly depends on the disease progression. For early-stage patients (especially those with acute thromboembolism), systemic anticoagulation, including LMWH and oral anticoagulants, is the most basic therapy. If treated promptly, the thrombus can disappear completely. However, interventional therapy and surgery are inescapable options for advanced patients or those with a poor response to conservative treatment[1,2,9,13]. There are no guidelines for the application of antibiotics in ischemic bowel disease. Ischemic bowel diseases such as MVT destroy the integrity of the intestinal mucosal barrier and cause translocation of intestinal flora at an early stage[14]. Therefore, broad-spectrum antibiotics (such as third-generation cephalosporins combined with antianaerobic drugs) are recommended to be administered as soon as possible. For patients with infectious complications such as appendicitis, antibiotics are definitely necessary.

CONCLUSION
MVT is an uncommon but possible complication of acute appendicitis and can lead to severe sequelae. Enhanced-contrast CT scans are essential for avoiding misdiagnosis of suspected MVT patients. Therefore, clinicians must have an awareness of and concern about MVT. Although they have more limitations than plain CT scans, enhanced-contrast CT scans are critical and sometimes inevitable in emergency departments.
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Figure Legends
 [image: ]
Figure 1 Contrast-enhanced computed tomography coronal reformatted image in the portal vein phase showed a filling defect consistent with a clot in the ileocolic vein (arrow) associated with surrounding inflammation of fat up to the superior mesenteric vein. Substantial appendiceal enlargement with inflammation indicative of acute appendicitis was observed (curve arrow). Moreover, enlarged lymph nodes within the mesentery was seen (arrowhead).


[image: ]
Figure 2 Follow-up computed tomography scan after 1 mo. Coronal reformatted image with maximum intensity projection showed the ileocolic artery (arrow). The site of previous thrombophlebitis in the ileocolic vein had disappeared, which indicated that the vein was completely occluded and that collateral circulation was established.
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