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Abstract
BACKGROUND
Massive esophageal variceal bleeding can be catastrophic, leading to high morbidity and mortality. Patients experiencing massive esophageal variceal bleeding are at high risk of aspiration and hemorrhagic shock in acute episodes. Intubation and bleeding control are the two essential steps for resuscitation of these patients.

CASE SUMMARY
A 47-year-old male patient was admitted to our hospital with upper digestive tract bleeding. He was diagnosed with alcohol-induced liver cirrhosis and consequent esophagogastric varices. As he did not show a good response to somatostatin and Sengstaken-Blakemore tube placement, the patient was scheduled for endoscopic angiotherapy under anesthesia. Preoperative assessment showed an ASA physical status of III and Child-Pugh classification B. However, massive hemorrhage occurred just after induction of anesthesia.  Intubation by video-guided laryngoscopy in the lateral decubitus position was attempted twice and was successful. After that, an experienced endoscopic ultrasound (EUS) specialist performed angiotherapy and occluded the culprit vessel. An ultra-thin gastroscope was then inserted into the endotracheal tube to extract the blood observed in the lobar bronchi. The patient suffered hemorrhagic shock with an estimated blood loss of 1500 mL in 20 min and remained in the intensive care unit for two days. The patient was discharged from our hospital eight days later without major complications.

CONCLUSION
Intubation in the lateral decubitus position and EUS-guided treatment can be life-saving procedures in patients with massive upper gastrointestinal hemorrhage. 
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Core Tip: Intubation in the lateral decubitus position, which can be easily achieved with the help of video-guided laryngoscopy, is an option in emergency situations to protect the airway. In addition, endoscopic ultrasound (EUS) is effective in stopping acute massive hemorrhage from esophageal varices due to the enhanced sonography of EUS from fluid.  This case highlights the importance of both the intubation and EUS-guided therapy in the management of acute massive hemorrhage caused by esophageal varices.

INTRODUCTION
Esophagogastric varices have a high perioperative bleeding risk. Variceal bleeding accounts for 15%-50% of mortality in acute episodes[1,2]. Airway protection is of great concern under such circumstances, as patients are at a great danger of aspiration and further suffocation. However, it is difficult to accomplish intubation in patients with active massive esophageal bleeding. Intubation in the lateral position in various emergency situations has been documented and can be a useful option to manage patients at high risk of aspiration and difficult airway[3-6].  
To regain homeostasis, endoscopic procedures are the primary treatment recommended for hemorrhagic control[1,7]. Recently, endoscopic ultrasound (EUS), which enables direct visualization of the varices, has become a promising approach in bleeding control with a lower risk of complications[8-10]. However, EUS endoscope, which has a larger diameter (> 13 cm) than conventional digestive endoscope (< 10 cm), is difficult to tolerate in a conscious patient.  Therefore, anesthesia or sedation is generally performed[11,12].
Here we report a case where intubation in the left lateral decubitus position followed by the use of EUS-guided angiotherapy successfully managed a patient with massive hemorrhage due to ruptured esophageal varices. 

CASE PRESENTATION
Chief complaints
A 47-year old male patient was admitted to our hospital due to intermittent vomiting of blood for four days.

History of present illness
The patient was a heavy alcohol drinker for 15 years. He complained of no symptoms until hematemesis four days previously, which occurred for the first time. 

History of past illness
The patient was free from other illnesses.

Physical examination
Before anesthesia, the patient showed vital signs in the normal range. He was pale, but cooperative. He showed no signs of jaundice or cyanosis. 

Laboratory examinations
A routine blood test showed moderate anemia (hemoglobin 70 g/L), hypoleuko-cytemia (leukocytes, 2.5 × 109/L), and thrombocytopenia (thrombocytes, 39 × 109/L).  A routine blood biochemical examination showed normal liver enzyme levels, an albumin level of 34.6 g/L, a total bilirubin level of 42 mmol/L, a direct bilirubin level of 30.5 mmol/L, an indirect bilirubin level of 12.4 mmol/L, and a creatinine level of 164 mmol/L. Coagulation was slightly abnormal with an activated partial thromboplastin time of 28 s, a prothrombin time of 16.6 s and an international normalized ratio of 1.5. 

Imaging examinations
Moderate ascites was observed from ultrasonography. Bilateral plural effusion, portal thrombosis, hepatomegaly and splenomegaly were detected by liver computed tomography angiography.

FINAL DIAGNOSIS
The patient was diagnosed with alcohol-induced chronic liver disease, hepatic cirrhosis, portal vein hypertension and consequent esophagogastric varices. 

TREATMENT
Somatostatin was administered to stop the bleeding, but the patient did not respond well. Intermittent bleeding continued, as shown by vomiting of blood twice, dark stool and a continuous decline in hemoglobin level even after RBC transfusion.  A Sengstaken-Blakemore tube was placed to prevent further bleeding, which was ineffective. Thus, endoscopic therapy was scheduled and the patient was transferred to the endoscopic suite.  A Sengstaken-Blakemore tube with deflated balloons was placed in the upper gastrointestinal tract and served as a drainage tube.
A preoperative assessment showed an ASA physical status of III and a Child-Pugh classification B. After the patient was transferred to the examination bed, he was positioned in the left lateral decubitus position as routinely performed at our endoscopic center. Oxygenation through a nasal catheter with 5 L of oxygen was provided. The Sengstaken-Blakemore tube was then extracted. Before anesthetic induction, the patient’s vital signs showed a non-invasive blood pressure (NIBP) of 110/65 mmHg, a peripheral oxygen saturation (SpO2) of 97%, and a heart rate of 70 bpm. Anesthesia was induced with 0.3 mg/kg of etomidate and 0.3 mcg/kg of remifentanil. Suddenly, massive blood came from the patient’s mouth before intubation.  The oxygen supply through the nasal catheter was subsequently increased to the maximum. The first attempt at intubation using video laryngoscopy failed as the vocal cords could not be seen due to massive blood flow. To optimize the condition for intubation, a suction tube was placed upon the lower pyriform fossa with maximum suction force. The patient remained in the left lateral position with the head tilted upwards at 30 degrees. A second attempt at intubation with video laryngoscopy was then carried out which was successful. During this process, SpO2 dropped to 65% and recovered to 100% after intubation. Aspiration of blood into the trachea was inevitable and was observed under laryngoscopy due to massive bleeding.
Immediately after intubation, an experienced endoscopist performed EUS endoscopy. The esophageal varices covered by blood were not visible through direct endoscopic view, but were detected during ultrasound scanning (Figure 1A).  Sclerosing and adhesive agents were injected into the suspected varices in the lower part of the esophagus at two points (3 mL of polidocanol, 0.5 mL of cyanoacrylate and then 3 mL of polidocanol at each point) (Figure 1B). Bleeding stopped immediately. The whole endoscopic procedure took approximately five minutes. Next, an ultra-thin gastroscope with an outer diameter of 0.58 cm was inserted into the trachea through the endotracheal tube to drain the blood. Blood was observed coming from both the left and right lobar bronchi. Suction was performed until blood was no longer visible (Figure 2).
Hemorrhagic shock was noted with a NIPB of 60/40 mmHg. Fluid resuscitation, norepinephrine infusion and transfusion of red blood cell concentrate were immediately started to treat hemorrhagic shock. Afterwards, the patient was transported to the intensive care unit (ICU) for further treatment. Aspiration pneumonia was not observed after EUS-guided angiotherapy upon prophylactic intravenous piperacillin sodium and sulbactam sodium administration. C-reactive protein and procalcitonin level remained in the normal range after endoscopic treatment during his hospital stay.

OUTCOME AND FOLLOW-UP
The patient was extubated the next day and remained in ICU for two days without major complications. Eight days after endoscopic angiotherapy the patient was discharged from hospital. 

DISCUSSION
Acute variceal bleeding is a life-threatening condition and is the most common reason for liver cirrhosis-related death. Massive acute hemorrhage is challenging to manage with high mortality rates. Airway protection and bleeding control are the two essential treatments used to resuscitate such patients in acute episodes. However, both treatments are difficult to accomplish. In the present case, the patient was successfully managed with lateral intubation and EUS-guided angiotherapy to obtain homeostasis.
Whether intubation is beneficial for patients with acute massive bleeding is still controversial. Anesthesia with or without intubation can be safely provided for stable patients with esophagogastric varices without massive bleeding. The role of anesthesia is to sedate patients and to make the endoscopic procedure easy and safe under continuous monitoring. However, two retrospective studies concluded that prophylactic intubation did not prevent cardiopulmonary complications in patients undergoing endoscopy for upper gastrointestinal hemorrhage[13,14]. In accordance with this, some clinicians suggested that intubation predicts worse outcomes after esophageal variceal bleeding. However, some clinicians suggest that it is extremely important to intubate patients to avoid aspiration in those with suspected variceal bleeding presenting with hematemesis[15]. In real crisis circumstances, the outcomes of the patients rely on their condition, the clinicians’ knowledge and experiences, the timing of intubation, hemorrhagic control, and teamwork of the anesthesiologists, surgeons/endoscopists and nurses.  
The aspiration rate in the lateral decubitus position is presumed to be lower than that in the supine position. So far, the evidence to support this is sparse. One report from Takenaka and Aoyama showed in a manikin model that the aspiration rate is lower in the semi-lateral and lateral position[16]. In the real clinical setting, the aspiration rate is difficult to judge, as lateral position intubation is not adopted routinely in general due to the unfamiliarity of the anesthesiologist with this procedure. To draw such conclusions, a large number of subjects is needed. Furthermore, adverse effects, such as aspiration, which can range from mild to severe, are very likely to be missed in patient records. Retrospective studies are difficult to conduct for these two reasons. Thus, large-scale prospective trials are required in the future.
In our experience, intubation in the lateral position is safe and feasible[17,18]. Therefore, the lateral decubitus position is used routinely for patients who attend our endoscopic suite, both for intubational and non-intubational procedures. In our experience, the key to this depends on the following two steps. First, the anesthesiologist needs to expose the vocal cords with the help of video laryngoscopy. Video-guided laryngoscopy is more helpful for intubation than direct laryngoscopy, with the latter being more dependent on the position of the patient. Second, the anesthesiologist needs to turn the head and trunk to the same sagittal axis as the patient, which is similar to intubation in the supine position. This technique is easy to master and some authors have suggested that it should be included in trainees’ curricula[19]. Intubation in the lateral decubitus position can be a life-saving technique in patients experiencing difficult airway situations or in patients with restricted posture.
An ultra-thin gastroscope with an outer diameter of approximately 0.6 cm could be used in emergency situations as tracheal bronchoscope for guiding intubation and suction. Although a higher level of disinfection is required for bronchoscope than for digestive endoscope, the success of the intubation is considered a priority over avoiding infection in life-saving situations. When aspiration occurs, suction with digestive endoscope will not result in worse pneumonic infection as the airway is already contaminated. An endotracheal tube ≥ 7.0 cm in size is wide enough to let an ultra-thin gastroscope pass through. As in our case, ultra-thin gastroscopy is used for suction. In another difficult airway episode, we used ultra-thin gastroscopy-guided intubation where video laryngoscopy could not expose the vocal cords. Intubation with ultra-thin gastroscopy is an option when fiberoptic bronchoscopy is not available. To our knowledge, not every digestive endoscopic center is equipped with fiberoptic bronchoscope. 
The reason for the acute massive bleeding in this patient was thought to be due to extraction of the Sengstaken-Blakemore tube. Even though it was deflated, long-time use of the balloon tamponade is associated with esophageal ulcers, which are vulnerable to any friction. This might have been the case in this patient[20,21]. There was a five-minute lag between tube extraction and induction of anesthesia. During this time, the esophagus served as a container for the blood. Once anesthetized, blood in large volume flowed out from the esophagus as the larynx muscle was relaxed. Aspiration could not be avoided as the protective laryngopharyngeal vagal reflex was also lost. Patients with long-time placement of a Sengstaken-Blakemore tube require special attention when they come to the endoscopic suite, which implies a high risk of re-bleeding perioperatively[22]. 
EUS is a promising procedure for hemorrhagic control[8-10]. Treatment of acute esophagogastric variceal bleeding includes fluid resuscitation, early use of vasoactive drugs, prophylactic use of antibiotics and endoscopic therapy. Endoscopic band ligation is the recommended first-line treatment during acute episodes of bleeding due to its safety and lower incidence of complications. Endoscopic injection of sclerosing or adhesive agents is also an option for variceal bleeding[23,24].  However, the success of these procedures largely relies on visualization of the varices and cooperation of the patient.  In acute massive hemorrhage episodes, the view during direct endoscopy is largely compromised, as the upper digestive tract can be covered by a large amount of blood. In addition, the patient could be in a panic and not cooperate with endoscopic treatment when awake. This will further increase the difficulty for the endoscopist to perform the treatment. Ultrasound endoscopy, in which sonography is facilitated by fluid, allows injection of sclerosing and adhesive agent into varices under EUS guidance, resulting in less embolic complications[25]. 

CONCLUSION
In conclusion, intubation in the lateral decubitus position is feasible in patients with massive hemorrhage. Lateral decubitus position can be used both for intubational and non-intubational patients. In addition, EUS is effective in acute massive esophageal bleeding control when performed by an experienced endoscopist. Both the technique and effective teamwork of the anesthesiologist and endoscopist are key elements in patient management. 
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Figure Legends
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Figure 1 EUS visualization of varices and guidance of the angiotherapy. A: The suspected esophageal varices are visualized by EUS. B: The injection of sclerosing /adhesive agent into the varix is shown. The needle tip is indicated by the white arrow. 
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Figure 2 Ultra-thin gastroscopy used for suction of aspirated blood. Ultra-thin gastroscope inserted into the endotracheal tube shows aspirated blood from both left (white arrow) and right bronchi, which are separated by the carina (black arrow).
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