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Hemorrhagic shock due to submucosal esophageal hematoma along with mallory-weiss syndrome: A case report
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Abstract
BACKGROUND
Esophageal submucosal hematoma is a rare condition. Although the exact etiology remains uncertain, vessel fragility with external factors is believed to have led to submucosal bleeding and hematoma formation; the vessel was ruptured by a sudden increase in pressure due to nausea, and the hematoma was enlarged by antiplatelet or anticoagulant therapy. Serious conditions are rare, with a better prognosis. We present the first known case of submucosal esophageal hematoma-subsequent hemorrhagic shock due to Mallory-Weiss syndrome.

CASE SUMMARY
A 73-year-old female underwent endovascular treatment for an unruptured cerebral aneurysm. The patient received aspirin and clopidogrel before surgery and heparin during surgery, and was well during the surgery. Several hours after returning to the ICU, she complained of chest discomfort, vomited 500 mL of fresh blood, and entered hemorrhagic shock. Esophageal submucosal hematoma with Mallory-Weiss syndrome was diagnosed through an endoscopic examination and computed tomography. In addition to a massive fluid and erythrocyte transfusion, we performed a temporary compression for hemostasis with a Sengstaken-Blakemore (S-B) tube. Afterwards, she became hemodynamically stable. On postoperative day 1, we performed an upper gastrointestinal endoscopy and confirmed no expansion of the hematoma nor any recurring bleeding; therefore, we removed the S-B tube and clipped the gastric mucosal laceration at the esophagogastric junction. We started oral intake on postoperative day 10. The patient made steady progress, and was discharged on postoperative day 33.

CONCLUSION
We present the first known case of submucosal esophageal hematoma subsequent hemorrhagic shock due to Mallory-Weiss syndrome.
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Core Tip: Esophageal submucosal hematoma is a rare condition. Although the exact etiology remains uncertain, vessel fragility with external factors is considered to have led to submucosal bleeding and hematoma formation, with the vessel ruptured by a sudden increase in pressure due to nausea, and the hematoma was enlarged by antiplatelet or anticoagulant therapy. Serious conditions are rare, with a better prognosis. We present the first known case of submucosal esophageal hematoma-subsequent hemorrhagic shock due to Mallory-Weiss syndrome. In addition, submucosal esophageal hematoma after coiling embolization for unruptured cerebral aneurysm is a very rare event, so there is also value in reporting this event.

INTRODUCTION
Esophageal submucosal hematoma, a rare condition, was initially reported by Williams in 1957[1]. It is categorized into two types: spontaneous and traumatic[2,3]. The spontaneous type involves hemorrhage and hematoma formation caused by rupturing blood vessels in the submucosal layer, brought about by a sudden pressure increase due to such elements as nausea, vomiting, or coagulation abnormalities[2,4]. The traumatic type is generally considered to be caused by such factors as contaminants, endoscopies, and bougies[2]. Previous reports have shown that esophageal submucosal hematoma may develop following endovascular surgery (which requires antithrombotic therapy); one case developed after endovascular treatment for coil embolization for an unruptured cerebral aneurysm[5-7]. Most commonly, the hematoma is located in the distal esophagus (83% of cases), which is also the area least supported by the surrounding structures[2]. However, long segment involvement is common: the middle esophagus area is involved in 68% of cases, and the proximal esophagus area in 27% of cases[2,8]. Serious conditions are rare, with a better prognosis[2,5]. To date, there have been no reports of hemorrhagic shock due to esophageal submucosal hematoma along with Mallory-Weiss syndrome; therefore, we report the first such case, together with a brief review of literature.

CASE PRESENTATION
Chief complaints
A 73-year-old Japanese female was admitted to our hospital for stent-assisted coil embolization under general anesthesia, for an unruptured cerebral aneurysm of the right internal carotid-posterior communicating artery.

History of present illness
The cerebral aneurysm was first detected thirteen years ago, and had been regularly checked on an annual basis. As it gradually grew, her doctor eventually advised her to have an operation, and she agreed. Starting 10 d prior to the surgery, 100 mg aspirin and 75 mg clopidogrel were administered orally. Laboratory data taken upon admission was within normal limits, including complete blood count, biochemistry, blood glucose, coagulation ability tests, and adenosine diphosphate. During surgery, a tracheal intubation was performed uneventfully after infusion administration of 50 mg rocuronium, followed by the uneventful insertion of a nasogastric (NG) tube, which was left open to room air until the completion of surgery; there was no spontaneous reflux of gastric contents. The patient underwent stent-assisted coil embolization of an unruptured cerebral aneurysm. At the beginning of surgery, 1000 units of heparin were administered intravenously. Activated clotting time was maintained for 2–2.5 times the control value. We removed the nasogastric tube without sustaining negative pressure, aspirating a small amount of gastric fluid that did not contain blood components. After surgery, we performed extubation uneventfully, with no nausea, vomiting, or strong cough occurring. Afterwards, 3.5 h after returning to the intensive care unit, the patient complained of chest discomfort, and vomited gastric acid that did not contain blood components. Shortly afterward, she vomited about 500 mL of fresh blood, and entered a state of hemorrhagic shock.

History of past illness
The patient’s medical history included essential hypertension and dyslipidemia. She was given 2 mg of temocapril hydrochloride for essential hypertension and 5 mg of atorvastatin calcium hydrate for dyslipidemia, on a regular basis, and her blood pressure, low-density lipoprotein cholesterol and high-density lipoprotein cholesterol, and neutral fat were all well controlled.

Personal and family history
The patient had no history of smoking nor drinking alcohol. There were no abnormal findings on her regular medical exams. She had worked as a salesperson, but was currently unemployed. She had an allergy to alcohol. She did not need any assistance for everyday life activities. She had no family history of malignant disease or hereditary disease.

Physical examination
The patient was 155 cm tall and weighed 53 kg (body mass index: 22.1). Her vital signs and consciousness were as follows: blood pressure of 55/14 mmHg, heart rate of 155 irregular beats/min, body temperature of 36.2°C, blood oxygen saturation of 96% in ambient air, respiratory rate of 24/min, Glasgow Coma Scale score of 7 points (E3V1M3). A physical examination of the patient, including examination of her skin, revealed four abnormalities: hypotension, tachycardia, tachypnea, and disturbed consciousness.

Laboratory examinations
A routine laboratory examination, taken in a state of hemorrhagic shock, revealed an increased white blood cell count of 12.9 × 109/L and increased proportionate values for neutrophil of 83.4%, chloride of 110 mEq/L, plasma glucose of 156 mg/dL, and d-dimer of 1.1 μg/mL, and deceased proportionate values for lymphocyte of 13.4%, eosinophil of 0.4%, potassium of 3.3 mEq/L, and a red blood cell count of 3.13 × 1012/L. On the other hand, the other measured values, such as complete blood count, biochemistry, and coagulation, were normal (Table 1).

Imaging examinations
An electrocardiogram taken while the patient was in a state of hemorrhagic shock revealed no abnormalities compared to pre-surgery. We performed an enhanced computed tomography to assess her clinical condition, and it revealed a dilatation from the middle to lower esophagus, and that the esophageal lumen was almost entirely filled with hematomas (Figure 1A). In addition, an occupying lesion with a relatively clear boundary was observed under the mucosa at the esophagogastric (EG) junction, which had partial contrast effects (Figure 1B and C).

Further diagnostic work-up
We administered 0.5 mg of atropine and 20 mg of omeprazole intravenously. In addition, we performed an emergency tracheal intubation using a 7.0 mm endotracheal tube and inserted a nasogastric tube, then continuously aspirated fresh blood from the nasogastric tube. We administered 1,000 ml of extracellular fluid and a transfusion of 4 units of red blood cells plus 4 units of fresh frozen plasma, but the hemorrhagic shock remained. We performed an upper gastrointestinal endoscopy for a detailed examination, together with the treatment for bleeding, and it revealed submucosal thickening from the mid to lower esophagus, which was due to the submucosal hematoma (Figure 2A). We also confirmed laceration of the gastric mucosa and a large amount of hematoma at the EG junction (Figure 2C).

FINAL DIAGNOSIS
Based on our findings, we determined a final diagnosis of submucosal esophageal hematoma and subsequent hemorrhagic shock due to Mallory-Weiss syndrome.

TREATMENT
Ninety minutes after the onset of vomiting fresh blood, we confirmed that the patient’s hematemesis still continued, and the amount of bleeding reached a total of 1,500 mL. Furthermore, the level of hemoglobin decreased to 7.6 g/dL. We performed a temporary compression for hemostasis using a Sengstaken-Blakemore (S-B) tube, during which the esophageal balloon was inflated to 40 mmHg balloon pressure (Figure 2B). Two hours after the onset of hemorrhagic shock, she became hemodynamically stable. On postoperative day 1, we performed an upper gastrointestinal endoscopy, and confirmed that there was no expansion of the hematoma nor recurrence of bleeding. We then removed the S-B tube (Figure 3A and B) and clipped the gastric mucosal laceration at the EG junction (Figure 3C). We started antiplatelet therapy on postoperative day 1, and removed the tracheal tube on postoperative day 3. An upper gastrointestinal endoscopy on postoperative day 10 revealed that the submucosal hematoma had been replaced by an esophageal ulcer (Figure 3D), and we started the patient’s oral intake on the same day.

OUTCOME AND FOLLOW-UP
The patient made steady progress, and was discharged on postoperative day 33. An upper gastrointestinal endoscopy on postoperative day 60 revealed a scar from the esophageal ulcer (Figure 4A and B).

DISCUSSION
We present the first known case of report of hemorrhagic shock due to an esophageal submucosal hematoma along with Mallory-Weiss syndrome. In addition, submucosal esophageal hematoma after coiling embolization for unruptured cerebral aneurysm is very rare, so there is also value in reporting this event. We searched for other reports of esophageal submucosal hematomas using PubMed, J-STAGE, and Google Scholar, where we found 13 cases from January 1, 1998, through March 31, 2022 (Table 2)[2,5,7,9-16]. Of these, 9 (69%) were female, and the mean age was 69.5 years old (range: 32–85). Although the condition’s precise etiology remains unclear, the mechanism of the condition is considered to be vessel fragility with external factors, leading to submucosal bleeding and hematoma formation, followed by vessel rupture brought about by a sudden pressure increase caused by nausea; the hematoma was additionally enlarged by continuous bleeding caused by the antiplatelet effect of aspirin[2]. Generally, submucosal hematoma pathogenesis is considered to involve increased bleeding tendency caused by antiplatelet or anticoagulant therapy[2,5,7]. Including this case, there are seven recorded cases in which esophageal submucosal hematomas occurred after surgery for unruptured cerebral aneurysms. In all cases, the patient received preoperative antiplatelet therapy and intraoperative anticoagulant therapy. In general, to prevent thrombotic complications, antiplatelet therapy is started preoperatively for coil embolizations for unruptured cerebral aneurysms, and anticoagulant therapy is started intraoperatively[6]. In our case, two antiplatelet drugs were administrated before the operation, and we administered heparin during surgery, with the estimated activated clotting time range around 200 s during operation. Therefore, preoperative antiplatelet therapy and intraoperative anticoagulant therapy are suspected to influence the occurrence of extensive esophageal submucosal hematomas, and the subsequent massive hematemesis with hemorrhagic shock. On the other hand, acute mucosal injury of the esophagus consists of esophageal hematoma along with Mallory-Weiss and Boerhaave's syndromes, and most frequently, a Mallory-Weiss tear is observed[2,15]. As an additional etiology, it is possible that the hematoma may have been related to inserting or removing the gastric tube[7].
Ordinarily, the clinical picture is dominated by severe chest pain and/or discomfort as the predominant complaints; this is often misleading, resulting in erroneous diagnoses such as aortic dissection or ischemic heart disease[2,8,15,17]. One clue that can help suggest that clinicians consider esophageal diseases is that many patients ultimately complain of back pain, generally with sudden onset, which is associated with dysphagia, hemoptysis, and hematemesis[2,4]. All cases shown in Table 2 were acute onset, and the initial symptoms were chest pain and odynophagia in 11 patients (68.8%), hematemesis in 10 patients (62.5%), and dysphagia in 2 patients (12.5%). Based on these, the symptoms found in this case were comparable to previous reports.
Confirmation of diagnosis requires a barium swallow or an endoscopy, informed by the characteristic features described[3]. In our case, we made the diagnosis through an upper gastrointestinal endoscopy. Medical treatments have included temporarily ceasing or reducing antiplatelet therapy; every case was discharged with the symptoms cured, and with gastric intestinal fiber appearing in computed tomography imagery[5]. In most cases, conservative management of esophageal hematomas accompanied by Mallory-Weiss syndrome is adequate[2,4,15]. In our case, we were able to control bleeding through S-B tube compression. Therefore, if conservative treatment proves unfeasible for stopping bleeding for esophageal hematoma along with Mallory-Weiss syndrome, a temporary S-B tube compression may be useful. The prognosis is reportedly good, and conservative treatment leads to improvement for many patients[2,5]. However, a shallow ulcer forms across a wide area after the mucous membrane covering the hematoma peels away, and scars from the ulcer appear after approximately a month[2,18]. This case study has a limitation: it only reviews a single case report and case series of esophageal submucosal hematoma. Therefore, the actual situation and nature of the disease may differ from the results of this literature review, as a result of reporting bias. Additional studies are needed to further evaluate the impact of background and clinical presentation, treatment patterns, and outcomes of the disease.

CONCLUSION
We present the first known case of hemorrhagic shock due to esophageal submucosal hematoma along with Mallory-Weiss syndrome. Our primary finding is that clinicians should bear in mind the risk of esophageal submucosal hematoma during the postoperative management, after patients undergo endovascular surgery for unruptured cerebral aneurysm. As life expectancies rise, more and more people take antiplatelet agents and anticoagulants; clinicians should also be aware of this rare condition.
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Figure Legends
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Figure 1 Enhanced computerized tomography performed after the patient vomited approximately 500 mL of fresh blood and entered a state of hemorrhagic shock. A: Cross section. The mid thoracic esophagus is dilated, and the esophageal lumen is filled with massive hematomas; B: Cross section. An occupying lesion with a relatively clear boundary is observed under the mucosa just above the esophagogastric (EG) junction, with partial contrast effects (orange arrow); C: Coronal section. An occupying lesion with a relatively clear boundary is observed under the mucosa just above the EG junction, with partial contrast effects (orange arrow).
[image: D:\168\编稿\77692\-Archive\77692-g002.png]
Figure 2 Upper gastrointestinal endoscopy images after hematemesis. A: Middle esophagus. A longitudinal extension of reddish mucosal thickening (white asterisk) and obstructing of the esophagus are confirmed; B: Middle esophagus, temporary compression hemostasis was performed with Sengstaken-Blakemore tube (white asterisk); C: Lower esophagus, massive hematoma and laceration of gastric mucosa together with bleeding are confirmed in the esophagogastric junction (white asterisk);.
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Figure 3 Upper gastrointestinal endoscopy images of postoperative course. A: One day after surgery, middle esophagus, hemostasis is confirmed; B: One day after surgery, Lower esophagus, Hematoma (white asterisk) and laceration of the gastric mucosa are confirmed in the esophagogastric (EG) junction; C: One day after surgery, EG junction, gastric mucosal laceration is clipped; D: 10 d after surgery, middle esophagus, the submucosal hematoma has been replaced by an esophageal ulcer.
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Figure 4 Upper gastrointestinal endoscopy images 60 d after surgery. A: Middle esophagus, hemostasis has disappeared, and the endoscopy revealed normal findings; B: esophagogastric junction, the esophageal ulcer has been replaced with a scar.

Table 1 Routine laboratory examination of the patient, taken in a state of hemorrhagic shock
	Parameter (units)
	Measured value
	Normal value

	White blood cell (109/L)
	12.9
	3.6-8.9

	Neu (%)
	83.4
	37-72

	Lym (%)
	13.4
	25-48

	Mon (%)
	2.6
	2-12

	Eos (%)
	0.4
	1-9

	Bas (%)
	0.2
	0-2

	Red blood cell (1012/L)
	3.13
	3.8-5.04

	Platelet (109/L)
	221
	153-346

	Aspartate transaminase (IU/L)
	14
	5-37

	Alanine aminotransferase (IU/L)
	12
	6-43

	Lactic acid dehydrogenase (IU/L)
	164
	119-221

	Alkaline phosphatase (IU/L)
	159
	110-348

	Gamma-glutamyl transpeptidase (IU/L)
	15
	0-75

	Total bilirubin (mg/dL)
	0.5
	0.4-1.2

	Total protein (g/dL)
	7.4
	6.5-8.5

	Albumin (g/dL)
	4.5
	3.8-5.2

	Creatine kinase (U/L)
	95
	47-200

	Blood urea nitrogen (mg/dL)
	13
	9-21

	Creatinine (mg/dL)
	0.76
	0.5-0.8

	Amylase (IU/L)
	98
	43-124

	Sodium (mEq/L)
	140
	135-145

	Potassium (mEq/L)
	3.3
	3.5-5

	Chloride (mEq/L)
	110
	96-107

	C-reactive protein (mg/dL)
	0.03
	0-0.29

	Plasma glucose (mg/dL)
	156
	65-109

	Activated partial thromboplastin time (Seconds)
	24.8
	23-36

	Prothrombin time-international normalized ratio
	1.1
	0.85-1.15

	D-dimer (μg/mL)
	1.1
	0-1





Table 2 Summary of prior reported cases of esophageal submucosal hematoma
	Case No.
	Year
	Age
	Sex
	Underlying disease
	Antiplatelet therapy
	Anticoagulation therapy
	Symptoms
	Imaging findings
	Complications
	Prognosis
	Prognosis time
	Ref.

	1
	1998
	64
	M
	Ischemic heart disease
	None
	None
	Retrostemal pain and coffee-ground vomitus
	CT: A non-enhancing low-density submucosal columnar lesion in the mid- and lower oesophagus consistent with a submucosal haematoma. MRI: Intermediate signal intensity on T1-weighted images and hyperintense signal on T2-weighted images of this lesion.
	None
	Recovered
	N/A
	Yuen et al[9]

	2
	2000
	67
	M
	Unruptured cerebral aneurysm
	None
	Heparin
	Hematemesis
	CT: A longitudinal water density mass without enhancement in the distal half of the esophageal lumen. It extended from about 3 cm below the level of the tracheal carina to the esophagocardiac junction.
	None
	Recovered
	N/A
	Yamashita et al[10]

	3
	2001
	84
	F
	Dissecting aortic aneurysm 
	None
	None
	Chest discomfort and hematemesis
	CT: Partial thickness of the esophageal wall which was not enhanced by contrast medium.
	None
	Recovered
	N/A
	Kise et al[11]

	4
	2010
	68
	F
	Cerebrovascular disease
	A
	None
	Hematemesis and retrostemal pain
	None
	None
	Recovered
	N/A
	Zimmer et al[12]

	5
	2013
	32
	F
	Neurofibromatosis type 1
	None
	None
	Sever central chest pain and interscapular pain associated with dysphagia 
	N/A
	Massive bleeding with hypovolemic shock due to dissecting intramural hematoma of the esophagus
	Dead
	6 hours
	Pomara et al[13]

	6
	2014
	74
	M
	Cerebral infarction and chronic hepatitis C
	A
	None
	Hematemesis
	None
	None
	Recovered
	N/A
	Oe et al[2]

	7
	2016
	70
	F 
	Unruptured cerebral aneurysm
	A
	Heparin
	Epigastric pain and nausea
	Unknown
	Unknown
	Recovered
	N/A
	Fujimoto et al[7]

	8
	2017
	81
	M 
	Idiopathic thrombocytopenic purpura
	None
	None
	Chest pain and dysphagia
	CT: A 17-cm long segment of homogeneous, soft tissue like density in the mid-to-distal esophagus with smooth eccentric configuration causing luminal narrowing. The maximal esophageal wall measures approximately 26 mm in thickness. Upper gastrointestinal contrast study: A large eccentric luminal narrowing caused by a mural wall compression of the mid-to-distal esophagus, confirming the submucosal hematoma.
	None
	Recovered
	N/A
	Sharma et al[14]

	9
	2017
	85
	F 
	Atrial fibrillation 
	None
	Dabigatran
	Hemoptysis
	Unknown
	Unknown
	Recovered
	N/A
	Trip et al[15]

	10
	2017
	75
	F 
	Unruptured cerebral aneurysm
	A＋C 
	Heparin＋ Argatroban
	Hematemesis
	CT: Dilatation of the entire esophagus and the soft tissue shadow filled on the dorsal side that was ventrally displacing the lumen.
	None
	Recovered
	N/A
	Ito et al[16]

	11
	2019
	65
	F 
	Unruptured cerebral aneurysm
	A
	Heparin
	Hematemesis
	Unknown
	Unknown
	Recovered
	N/A
	Fujii et al[5]

	12
	2019
	73
	F 
	Unruptured cerebral aneurysm
	A＋C 
	Heparin
	Epigastric pain and hematemesis
	Unknown
	Unknown
	Recovered
	N/A
	Fujii et al[5]

	13
	2019
	65
	F 
	Unruptured cerebral aneurysm
	A＋C 
	Heparin
	Epigastric pain
	Unknown
	Unknown
	Recovered
	N/A
	Fujii et al[5]

	14
	2020
	73
	F 
	Unruptured cerebral aneurysm
	A＋C 
	Heparin
	Hematemesis
	CT: A dilatation from the middle to lower esophagus, and that the esophageal lumen was almost entirely filled with hematomas. An occupying lesion with a relatively clear boundary was observed under the mucosa at the esophagogastric junction, which had partial contrast effects.
	None
	Recovered
	N/A
	N/A


CT: Computed tomography; M: Male; F: Female; A: Aspirin; T: Ticlopidine; C: Clopidogrel; N/A: Not applicable.
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