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Acute mesenteric ischemia secondary to oral contraceptive-induced portomesenteric and splenic vein thrombosis: A case report
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Abstract
BACKGROUND
Mesenteric ischemia represents an uncommon complication of splanchnic vein thrombosis, and it is less infrequently seen in young women using oral contraceptives. Diagnosis is often delayed in the emergency room; thus, surgical intervention may be inevitable and the absence of thrombus regression or collateral circulation may lead to further postoperative ischemia and a fatal outcome.

CASE SUMMARY
We report a 28-year-old female patient on oral contraceptives who presented with acute abdominal pain. Her physical examination findings were not consistent with her symptoms of severe pain and abdominal distention. These findings and her abnormal blood tests raised suspicion of acute mesenteric ischemia (AMI) induced by splanchnic vein thrombosis. Contrast-enhanced abdominal computed tomography revealed ischemia of the small intestine with portomesenteric and splenic vein thrombosis (PMSVT). We treated the case promptly by anticoagulation after diagnosis. We then performed delayed segmental bowel resection after thrombus regression and established collateral circulation guided by collaboration with a multidisciplinary team. The patient had an uneventful postoperative course and was discharged 14 d after surgery and took rivaroxaban orally for 6 mo. In subsequent follow-up to date, the patient has not complained of any other discomfort.

CONCLUSION
AMI induced by PMSVT should be considered in young women who are taking oral contraceptives and have acute abdominal pain. Prompt anticoagulation followed by surgery is an effective treatment strategy. 
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Core Tip: Mesenteric ischaemia is an uncommon complication of portomesenteric and splenic vein thrombosis (PMSVT) due to oral contraceptive. We report here a case of mesenteric ischaemia secondary to PMSVT, in which contrast-enhanced abdominal computed tomography played a key role in confirming the diagnosis. This report aims to contribute more information concerning the clinical characteristics as well as demonstrate that prompt anticoagulation followed by surgical invention is an effective strategy and importance of collaboration of multi-disciplinary teamwork for management of acute mensenteric ischemia caused by PMSVT.

INTRODUCTION
Acute mesenteric venous thrombosis (AMVT) is an uncommon cause of acute abdominal disease and accounts for 1/1000 of emergency department admissions[1]. Contrast-enhanced computed tomography (CECT) is a highly sensitive technique for diagnosing MV thrombus (MVT), and can accurately visualize the extent of thrombosis in the splanchnic venous system[2]. Although thrombosis of the splanchnic venous system is uncommon, the disease is increasingly reported from better investigation facilities such as CECT[2]. Common causes of splanchnic vein thrombosis include underlying malignancy, cirrhosis, pancreatitis, and postoperative complications[3,4]. However, there are also reports that prothrombotic disease and oral contraceptives can cause portomesenteric venous thrombosis[5,6]. The etiology of MVT in 75% of patients can be identified, with MVT induced by oral contraceptives accounting for 4%–5% of all MVTs and for 9%–18% in young women[7]. The main treatment for MVT includes anticoagulation therapy to prevent thrombotic expansion, intestinal necrosis due to increased intestinal ischemia, and recurrent thrombosis. Multidisciplinary teamwork (MDT) is essential for the treatment of refractory acute mesenteric ischemia (AMI) secondary to portomesenteric and splenic vein thrombosis (PMSVT).
We here describe a young female patient with acute PMSVT and bowel ischemia due to oral contraceptives. She was treated with prompt anticoagulation therapy and subsequent segmental bowel resection guided by consultation with MDT.

CASE PRESENTATION
Chief complaints
A 28-year-old woman was admitted to the emergency department because of continuous abdominal pain around the umbilicus and epigastrium accompanied by abdominal distension, nausea, and vomiting for 11 d. She denied fever, diarrhea, constipation, hematochezia, and melena. She had been hospitalized in a local hospital due to these symptoms, where she underwent laboratory tests, abdominal ultrasonography, and abdominal/pelvic X-rays, and was diagnosed with ileus, and treatment included fasting and water deprivation, gastrointestinal decompression, intravenous antibiotics, and fluid replacement. None of these treatments alleviated her abdominal pain and distention but did reduce nausea and vomiting. However, the etiology of ileus could not be clearly defined and the patient’s symptoms did not improve significantly during hospitalization. She was then transferred to our hospital for further diagnosis and treatment.

History of present illness
The patient had been hospitalized for 11 d in a local hospital due to continuous abdominal pain accompanied by abdominal distension, nausea, and vomiting prior to admission to our hospital. The symptoms started 11 d ago and the patient complained of persistent abdominal pain and distention.

History of past illness
The patient had been taking oral contraceptives (ethinyl estradiol 0.03 mg and drospirenone 3 mg/d) to treat abnormal uterine bleeding, prescribed at the gynecology department of a local hospital for 13 mo prior to presentation.

Personal and family history
The patient denied smoking or alcohol consumption. She had no personal or family history of thrombosis, thrombophilia, cancer, or pregnancy loss.

Physical examination
The patient’s initial vital signs were stable, including blood pressure of 108/84 mmHg, heart rate of 90 bpm, respiratory rate of 16 breaths/min, and body temperature of 36.4 °C. Her body mass index was 20.5 kg/m2, weight was 50 kg, and height was 156 cm. Physical examination revealed tenderness in the epigastrium and periumbilical region, and no significant peritoneal signs, and rectal examination was normal. These findings were not consistent with her symptoms of severe pain and distension.

Laboratory examinations
Laboratory tests performed on the day of admission showed an elevated white blood cell count of 25.5 × 109/L (normal range, 3.5-9.5 × 109/L), C-reactive protein (CRP) of 206 mg/mL (normal range, 0.0-6.0 mg/mL), procalcitonin (PCT) of 0.6236 ng/mL (normal range, 0.0000-0.5000 ng/mL), and D-dimer of 15.88 μg/mL (normal range, 0.00-1.00 μg/mL). Hematocrit, platelet count, and kidney and liver function tests were normal. Prothrombin time was 13.6 s (normal range, 9.4-12.5 s), activated partial thromboplastin time (aPTT) was 30.2 s (normal range, 25.4-32.4 s), and international normalized ratio (INR) was 1.16 (normal range, 0.80-1.20). Arterial blood gas analysis showed the following: pH, 7.40; partial pressure of oxygen, 89 mmHg; partial pressure of carbon dioxide, 35 mmHg; bicarbonate concentration, 23.1 mmol/L; and lactate concentration, 1.1 mg/dL. Prothrombotic testing revealed the following: Protein S, 67% (normal range 55%-145%); protein C, 81% (normal range 60%-140%); antithrombin-III, 90% (normal range 75%-125%); anticardiolipin antibody IgG, 7.5 RU/mL (normal range 0-12 RU/mL); anti-β2-glycoprotein I antibodies, 14 RU/mL (normal range 0-20 RU/mL); and lupus anticoagulant ratio, 1.0 (normal range 0.8-1.2). None of the following were detected by polymerase chain reaction assay: Factor V leiden mutation, prothrombin G20210A mutation, and JAK2V617F mutation. These results were obtained 10 d after the specimens were sent to the laboratory. 
Subsequent laboratory tests on day 7 after admission showed elevated CRP of 20.4 mg/mL and D-dimer of 7.24 μg/mL; other blood tests, for example, PCT, PT, aPTT, INR, white blood cell count, and plasma lactate concentration, returned to normal. Routine blood tests performed on days 15 and 31 after admission were normal.

Imaging examinations
Imaging examinations performed on the day of admission showed that chest radiography was normal, and abdominal radiography revealed scattered air fluid levels with no free air. Abdominal ultrasound showed no fluid collection. CECT of the abdomen and pelvis revealed a large thrombus in the superior mesenteric vein (SMV), right branch of the portal vein (PV), and main vessels of the PV and splenic vein (SV). CECT showed segmented small bowel with increased fat concentration in the intestinal mesentery, intestinal wall thickening, and luminal stenosis. The segmented small bowel was dilated proximal to the intestinal stenosis, and there were no signs of intestinal pneumatosis or vein gas. There were no signs of intra-abdominal cancer or inflammatory conditions (Figure 1).
Follow-up CECT on day 7 after admission showed that the large thrombus in the right branches and main vessels of the PV and SV had slightly regressed (Figure 2).
Follow-up CECT on day 15 after admission showed that the thrombus in the right branches of the PV had significantly regressed. There were no signs of thrombus in the main PV and SV, and the MVT had slightly subsided and collateral circulation was established (Figure 3). Bowel dilation was improved, and total gastroenterography revealed intestinal segmentation and luminal stenosis (Figure 3).
Follow-up CECT on day 31 after admission revealed complete resolution of PV and SV thrombi, obliteration of the remnant thrombus in the SMV, and a well-developed collateral circulation. CECT also showed segmental stricture of the distal jejunum with proximal dilatated jejunum (Figure 4).

FINAL DIAGNOSIS
The final diagnosis was AMI secondary to PMSVT caused by oral contraceptives.

TREATMENT
After admission, we suspected that incomplete intestinal obstruction caused by AMI may be related to splanchnic vein thrombosis as CECT showed no other potential cause of bowel obstruction. It was difficult to decide whether to use anticoagulation or exploratory laparotomy as a therapeutic strategy. Hence, multidisciplinary consultations were conducted with emergency surgeons, vascular surgeons, anesthetists, anticoagulation specialists, nutrition specialists, and gynecologists, and treatment plans were: Gastrointestinal decompression; total parenteral nutrition; intravenous antibiotic cefminox 1.0 g, twice daily; and anticoagulation with low molecular weight heparin (LMWH) sodium 5000 U (100 U/kg), subcutaneous injection twice daily, which was commenced as the initial conventional therapy. Thrombolytic therapy with urokinase was added if this treatment was ineffective. If necessary, endovascular treatment by transcatheter thrombolysis was planned. The treatment endpoint was to delay the removal of diseased bowel after the thrombus had completely resolved or a collateral circulation was established. Further urgent surgical intervention should be performed when intestinal necrosis with impending perforation or peritonitis is suspected. The gynecologists recommended that oral contraceptive be discontinued immediately, and a contraceptive ring for birth control should be used when the patient recovered.
During the treatment, the patient’s vital signs, along with routine investigations and blood tests, were monitored regularly. Clinical features and plasma lactate level were used as markers of progression to extensive bowel ischemia and bowel infarction, and PT was maintained within the normal range. Her symptoms gradually improved after 1 wk of conservative management. Follow-up CECT showed that the large thrombus had slightly regressed, and blood tests showed elevated CRP of 20.4 mg/mL and D-dimer of 7.24 μg/mL, and other measures had returned to normal. With continuing parenteral nutrition and anticoagulation, her clinical condition stabilized 15 d after initiation of treatment; her routine blood tests were normal, and follow-up CECT showed that the thrombus in the right branches of the PV had regressed. There were no signs of thrombus in the main PV and SV, and the MVT had subsided and collateral circulation was established. Additionally, bowel dilatation was improved, and total gastroenterography revealed segmental intestinal luminal stenosis.
To improve her treatment, multidisciplinary consultation was conducted again. Total enteral nutrition was performed with nasointestinal tubes according to the nutrition specialist’s advice, and the anticoagulation specialists recommended that 20 mg rivaroxaban should be given orally for anticoagulation instead of LMWH injection, and the PT level was monitored according to her prothrombotic test results. However, intermittent abdominal discomfort and fullness occurred when she tried to increase nutrient intake. We were concerned about bowel stricture and discussed the necessity of surgical resection of the narrow bowel with the patient. On day 31 after admission, follow-up CECT revealed that the thrombus in the PV and SV had completely resolved, remnant thrombus in the SMV was obliterated, and collateral circulation was well developed. She underwent scheduled laparotomy, in which 25 cm of stenotic small bowel was resected and a functional end-to-end anastomosis was created using staplers. Intraoperative inspection of the stenosed jejunum showed significant narrowing of the intestinal lumen, severely fibrotic bowel wall, and swollen mesentery (Figure 5). As planned, the nutrition team advised starting total parenteral nutrition after surgery, and simultaneously, she initiated subcutaneous LMWH 5000 U/d twice a day as advised by the anticoagulation specialist. On postoperative day 5, she started enteral feeding and received rivaroxaban orally instead of subcutaneous heparin. Her postoperative course was uneventful and she was discharged on postoperative day 14. The postoperative histopathological report showed a necrotic and exfoliated epithelium and inflammatory cell infiltration of part of the intestinal mucosa, inflammatory cell infiltration, intestinal fibrosis, and widespread vascular congestion.

OUTCOME AND FOLLOW-UP
The patient was instructed to take one tablet of 20 mg rivaroxaban orally once daily for at least 6 mo. During the subsequent follow-up period, the patient has not complained of any other discomfort.

DISCUSSION
We administered successful treatment for oral contraceptive-induced PMSVT with bowel ischemia, under multidisciplinary collaboration. Our treatment was predominantly conservative with systemic anticoagulation and supportive treatment that was initiated as soon as the diagnosis was confirmed by CECT. Surgical exploration is limited to patients with persistent or worsening symptoms and the development of frank perforation or signs of peritonitis, following comprehensive examination including physical findings, laboratory data, and imaging results. Planned delayed bowel resection was performed after the thrombi were completely resolved or collateral circulation was established. Our case suggests that emergency surgeons should consider intestinal ischemia induced by MVT in young women who are taking oral contraceptives and present with severe acute abdominal pain. Although MVT only accounts for 6%–9% of cases of AMI[1], oral contraceptive-related MVT accounts for 4%–5% of all MVTs, and is a potentially life-threatening condition[7]. Although splanchnic thrombosis is rare, the widespread use of CECT in patients with abdominal pain can advance diagnosis from 1 wk to 1 d[8]. A filling defect in the MV is the most common finding on CT imaging in patients with MVT. Characteristic CT findings of intestinal wall ischemia include bowel wall thickening and persistent enhancement, pneumatosis intestinalis, and PV gas[9,10]. However, these findings have poor diagnostic sensitivity for bowel infarction and transmural necrosis[10,11]. The EASL Clinical Practice Guidelines[11] and AASLD Practice Guidelines[12] propose color Doppler sonography (CDUS) and CECT as the primary imaging techniques for diagnosing acute splanchnic vein thrombosis. Sturm et al[13] demonstrated that CDUS and CECT are equally reliable in assessing the grade and extent of acute splanchnic vein thrombosis[13]. The diagnostic sensitivity and specificity of CDUS in detecting PV thrombosis (PVT) vary from 66% to 100%[14]. Angiography has historically been the reference standard for the diagnosis of AMI. However, this is an invasive procedure and infrequently performed in the acute setting[15]. In AMI secondary to venous occlusion, ultrasound may reveal focal SMV or portal thrombus, and help in reducing the differential causes of abdominal pain; however, actual image quality and reproducibility of the results are operator dependent and limited by overlying bowel gas[16]. Magnetic resonance angiography (MRA) has high sensitivity and specificity for evaluation of SMA occlusions. However, MRA is time consuming and not as freely available as CT, which limits its usefulness in the acute setting[17]. In our patient, the use of CDUS was limited by overlying bowel gas, and MRA was unsuitable due to the patient having limited breath holding due to abdominal pain. To avoid excessive X-ray radiation, only the upper abdomen was exposed during CT scanning. To date, there have been no serum markers with high specificity and sensitivity for MVT. Laboratory testing is not usually helpful in the diagnosis of MVT; however, Yang et al[18] demonstrated that D-dimer, as an early serum marker of AMVT, could assist decision-making and timely treatment of AMVT[12,18]. Additionally, it has been reported that serum D-dimer level at admission has high diagnostic sensitivity for AMI[12,18]; however, D-dimer may also be elevated in other conditions, such as liver disease, cardiovascular disease, or cancer, which reduces its diagnostic predictive value in splanchnic vein thrombosis[19]. High serum lactate level is present in the late stage of intestinal infarction[1], but leukocytosis and hemoconcentration are common findings in MVT[1]. On admission, our patient’s routine investigations showed a high white blood cell count and high hemoglobin and D-dimer levels. Additionally, she was a young woman taking oral contraceptives, who presented with acute severe abdominal pain not consistent with her physical examination findings according to the previous literature[13,20]. Accordingly, we suspected the possibility of AMI induced by MVT, and she was finally diagnosed with AMI induced by PMSVT. CECT is the gold standard for the diagnosis of splanchnic venous thrombosis and AMI due to its ability to accurately depict bowel ischemia and venous thrombosis[14,21]. It is increasingly possible to treat MVT conservatively by early anticoagulation in an effort to avoid or delay bowel resection. In our patient, following the second multidisciplinary consultation, the anticoagulation specialist recommended 20 mg rivaroxaban orally for anticoagulation instead of LMWH injection according to the Baveno[22] recommendation, although direct oral anticoagulants (DOACs) are not recommended for the treatment of splanchnic vein thrombosis in the EASL Clinical Practice Guidelines[11] and AASLD Practice Guidelines[12]. In addition, Janczak et al[23] indicated that DOACs (rivaroxaban and apixaban) have comparable efficacy and safety in patients with venous thrombosis as in patients with typical venous thrombosis, similar to enoxaparin[23]. Hanafy et al[24] indicated that rivaroxaban can improve the short-term survival rate in patients with acute HCV-related non-neoplastic PVT, and its efficacy and safety have been confirmed[24]. Our patient received LMWH sodium and rivaroxaban sequentially for 31 d, and the thrombus in the PV and SV completely resolved, remnant thrombus in the SMV was obliterated, and collateral circulation was well developed as shown by CECT. An increasing number of cases of MVT are resolved by nonsurgical treatment or delayed surgical treatment[15-17,25-27]. Surgical intervention may be inevitable and further ischemia may develop postoperatively, leading to a potentially fatal outcome. Early anticoagulation may promote the development of sufficient collateral circulation, ensuring venous drainage from the involved bowel in some cases. The collateral circulation may prevent hemorrhagic infarction, although it may not be adequate to prevent segmental chronic bowel ischemia and intestinal stricture[17,18,27,28]. In our case, the intestinal stricture developed during anticoagulation; however, the PV and SV thrombi dissolved and the collateral circulation developed around the SMV and resulted in surgical resection of stenotic intestine.

CONCLUSION
Bowel ischemia caused by PMSVT is an uncommon complication in young women on oral contraceptives. Clinicians should consider AMI in young women on oral contraceptives who develop sudden severe abdominal pain not consistent with physical examination findings. Our case demonstrated that prompt anticoagulation followed by surgical intervention is an effective strategy for the management of AMI induced by splanchnic thrombosis, and avoidance of thrombotic expansion and excessive bowel resection. We also highlight the importance of multidisciplinary collaboration in the management of acute ischemia due to PMSVT.
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Figure Legends
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Figure 1 Computed tomography of the abdomen. A and B: Portal vein thrombosis, splenic vein thrombosis, and superior mesenteric vein thrombosis (red arrows); C: Ischemic small bowel loops (yellow arrows). PVT: Portal vein thrombosis; SVT: Splenic vein thrombosis; SMVT: Superior mesenteric vein thrombosis.
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Figure 2 Follow-up computed tomography of the abdomen. A and B: Portal vein thrombosis and superior mesenteric vein thrombosis (red arrows); C: Ischemic small bowel loops (yellow arrows). PVT: Portal vein thrombosis; SMVT: Superior mesenteric vein thrombosis.
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Figure 3 Follow-up contrast-enhanced computed tomography of the abdomen and total gastroenterography on day 15 after admission. A and B: Residual thrombotic material visible in the superior mesenteric vein (A) and portal vein thrombosis (B) on contrast-enhanced computed tomography (CECT); C: Collateral vessels (red arrows) on CECT; D: Ischemic intestinal loops (yellow arrows) on CECT; E: Total gastroenterography revealed ischemic intestinal loops (yellow arrows). PVT: Portal vein thrombosis; SMVT: Superior mesenteric vein thrombosis.
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Figure 4 Follow-up contrast-enhanced computed tomography on day 31 after admission. A: No residual thrombotic material was visible in the splanchnic vein, with collateral vessels and reopened superior mesenteric vein (red arrows); B: Contrast-enhanced computed tomography revealed ischemic intestinal loops (yellow arrow) and dilated bowel segments. SMVT: Superior mesenteric vein thrombosis.
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Figure 5 Inspection and resection of bowel segment with mesentery. A: Intraoperative photograph of infarcted and stenotic bowel segment with edematous mesentery; B: Intraoperative resection photograph of infarcted and stenotic bowel segment with edematous mesentery.
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