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Abstract
BACKGROUND
[bookmark: _Hlk100856205]Endoscopic ultrasonography (EUS) has evolved in the last years making it not only a diagnostic modality but a therapeutic procedure. EUS is now used as an alternative technique to percutaneous and surgical drainage. Even though EUS is a challenging procedure and not always suitable compared to percutaneous drainage, there is a need for developing new therapeutic approaches to the liver for when percutaneous drainage is not feasible.

CASE SUMMARY
[bookmark: _Hlk100998588][bookmark: _Hlk100856509]We present the case of a 82 years old male who developed an infected subcapsular hepatic hematoma (SHH) of the left lobe following percutaneous biliary drainage. After 2 failed attempts of percutaneous drainage of the SHH and because the patients couldn’t withstand surgery, we conducted a EUS drainage and debridement of the SHH. Using a lumen apposing metal stent (LAMS) by a transgastric approach, we were able to gain endoscopic access to the SHH. With our experience in the debridement of walled off pancreatic necrosis using this technique, we were confident it was the right approach. After four debridement sessions, the computed tomography scan showed a clear regression of the SHH.

CONCLUSION
To our knowledge, this is the first case of successful endoscopic debridement of a SHH using a LAMS which appear to be feasible and safe in this specific case.
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[bookmark: _Hlk100856661]Core Tip: We conducted an endoscopic ultrasonography drainage and debridement of a subcapsular hepatic hematoma (SHH). Using a lumen apposing metal stent (LAMS) with a transgastric approach, we were able to gain endoscopic access to the SHH. With our experience in the debridement of walled off pancreatic necrosis using this technique, we were confident it was the right approach. After four sessions of debridement, the computed tomography scan showed a clear regression of the SHH. To our knowledge, this is the first case of successful endoscopic debridement of a SHH using a LAMS which appear to be feasible and safe in this specific case.

INTRODUCTION
Endoscopic ultrasonography (EUS) has evolved making it more and more a therapeutic procedure[1-3]. For instance, it is now used for drainage of abscesses or hematomas when the first line of treatment that is percutaneous drainage is not feasible or has failed[1,4-7] or for gallbladder drainage for cases of refractory acute cholecystitis in the elderly who can’t withstand surgery[8]. EUS is now used as an alternative technique to surgical drainage which is highly invasive, making EUS more favorable in term of procedural complications[1]. Percutaneous drainage, despite its high success rate also has its complications: Bleeding, perforation, peritonitis, fistula, sepsis and hematomas like subcapsular hepatic hematoma (SHH)[4,5,9]. Even though EUS is a challenging procedure and not always suitable compared to percutaneous drainage[5], there is a need for developing new therapeutic approaches to the liver when percutaneous drainage is not feasible[5] thus preventing the use of surgical drainage and its potential complications[1]. SHH can be a life-threatening situation[9-13]. SHH are traditionally managed conservatively with antibiotics and pain management[4,11,12,14]. However, when the SHH is persistent, becomes infected or worsens, it can be treated by percutaneous drainage and in case of failure by surgical drainage[4,5,13].
In walled off pancreatic necrosis (WOPN), debridement of the necrosis can be done surgically or by EUS which is less at risk of complications compared to conventional surgery[3,15,16]. The usual procedure for the drainage and debridement of WOPN is a puncture of the collection under EUS and dilation of the track using a cystotome or a balloon[15,16]. Endoscopic drainage of WOPN is then assured by the placement of multiple double pigtail stents or by installing a lumen apposing metal stent (LAMS) under EUS and use the stent as an access to get inside the necrosis for debridement of the WOPN[15]. Knowing that surgical drainage of SHH is an invasive and risky procedure, that the site of the hematoma can make percutaneous drainage difficult[1,4,5], that EUS drainage of a liver abscess is an effective and successful method to drain difficult to access abscess using a transgastric or transduodenal approach[4,5,7] and that EUS is used in debridement of WOPN[15,16]; we hypothesized that debridement of a SHH using EUS could be successful.

CASE PRESENTATION
Chief complaints
We report the case of a 82 years old male, known for a pancreatic cystic lesion under punctual surveillance by EUS.

History of present illness
The patient has a pancreatic cystic lesion under punctual surveillance by EUS.

History of past illness
The history of past illness are chronic kidney failure, hypertension, type 2 diabetes, dyslipidemia and coronary artery disease for which he took medication.

Personal and family history
None personal or family history.

Physical examination
During a routine monitoring of the pancreatic cystic lesion, EUS revealed a focal dilatation of the left intrahepatic bile duct.

Laboratory examinations
His laboratory tests showed white blood cells at 10.9 × 109/L, hemoglobin at 109 g/L, bilirubin at 23 μmol/L, alkaline phosphatase 231 U/L, aspartate aminotransferase 70 U/L, alanine aminotransferase 134 U/L and CA199 at 315 kU/L. Hours after the percutaneous drainage, the patient developed right upper quadrant pain and the hemoglobin level went down to 62 g/L. 

Imaging examinations
Sequential endoscopic retrograde cholangiopancreatography was performed with cytology brushing and dilatation of a left intrahepatic biliary stricture followed by deployment of a 15 cm 8.5 Fr plastic stent in that area. A percutaneous drain in the left intrahepatic bile duct was then added in radiology.

FINAL DIAGNOSIS
The patient developed cholangitis.

TREATMENT
A control computed tomography (CT) scan revealed a 12.5 cm × 10.5 cm × 12.5 cm hypodense lesion compatible with a SHH in the left lobe (segment 3) (Figure 1). The patient was sent back in radiology and there was no active bleeding or pseudoaneurysm during the arteriography. Over the next days the patient developed a fever. A percutaneous 10 Fr catheter was inserted in the hematoma to attempt drainage and was repositioned once. Only a modest amount of bloody fluid was collected (150 mL). After a month of conservative treatment and a failed attempt to wean the patient from antibiotics, a control CT scan showed an expansion of the SHH with air bubbles within. Percutaneous drainage was again performed in radiology using a multiperforated 10 Fr stent and drained 100 cc of bloody liquid. Control CT showed a slow regression of the SHH and a thick wall around it.
Seeing the slow rate of resorption of the infected SHH, a consultation in hepatobiliary surgery was obtained but the patient was deemed too sick to withstand surgery. After consent from the patient, we decided to perform a EUS drainage of the infected SHH with a 10 mm × 15 mm LAMS (Hot-Axios, Boston scientific) by a transgastric approach under conscious sedation. The collection appeared heterogenous, surrounded by a thick wall and very close to the stomach smaller curvature. Considering the location of the SHH, the puncture was easy, and deployment of the LAMS was done using the standard Seldinger technique. Pus and blood were drained from the hematoma into the stomach immediately after deployment. After the procedure, the patient recovered well, with no adverse event. The two percutaneous drains were removed. The following day, the first of four debridement sessions under conscious sedation were performed with a standard gastroscope through the LAMS (Figure 2). Dilatation of the LAMS at 18 mm was needed at the first debridement. Each debridement session lasted between 30-35 min. Informed consent was obtained before each session. At the end of each debridement, a double-sided pigtail 7 Fr drain was installed inside the LAMS stent to help drain the SHH and maintain position and patency.

OUTCOME AND FOLLOW-UP
After the fourth debridement, the endoscopic appearance of the SHH cavity was clean with whitish walls and a CT scan revealed a massive regression of the SHH (2.2 cm × 3.1 cm); showing that the EUS procedure was a success. The LAMS was then removed endoscopically and the fistula between the stomach and the SHH closed immediately. The patient recovered well (Figure 3).

DISCUSSION
SHH is an “accumulation of blood between the Glisson’s capsule and the liver parenchyma; rupture into the peritoneum has a 75% mortality rate”[10] which makes it life threatening[11]. In this case, the SHH was present for more than 3 mo, giving it time to organize itself and coagulate making it refractory to percutaneous drainage. Moreover, the SHH was infected, and the patient was under antibiotics for 6 wk without any success. Finally, the patient couldn’t withstand surgery, so we had no choice but to try EUS drainage as a therapeutic procedure.
Important factors helped us choose this approach: The patient didn’t have any coagulopathy; the encapsulated look and thick walls of the SHH; the anatomy of this region and the proximity of the SHH, in segment 3 of the liver, with the small curvature of the stomach; the absence of pseudoaneurysm or active bleeding on the arteriogram and our experience in the debridement of WOPN. Altogether, it made us confident that EUS drainage and debridement under conscious sedation was the right approach. This way we were able to use a known and proven technique to a novel situation (i.e., SHH). The procedure was a success, since after drainage and debridement, there was a significant reduction in the volume of the SHH (Figure 1).
This makes it the first EUS drainage and debridement of a SHH to our knowledge in the medical literature. We warn that this technique may be used only in cases where the collection is near the gastric or duodenal wall and when there is an experienced endoscopist who has competence in therapeutic EUS. The use of a naso-cystic tube to improve irrigation and shorten the resolution of SHH is debatable. Those tube are used also for common bile duct infection but are not well tolerated by patients. We decided to keep the LAMS in place for 2 mo to maintain the fistula wide open and make the access to the SHH easier. We removed it after the fourth debridement when the SHH was resolved. It is usually advised to remove those stents after 4-6 wk to avoid potential bleeding due to mucosal erosion[17].
There are many risks associated with the procedure. Aside from the general risks related to endoscopic anesthesia (respiratory failure, aspiration), the specific risk are bile leak, bleeding, infection, perforation, peritonitis and death. To assess and minimize the bleeding risk, doppler was used before the first endoscopic access to avoid any vascular structure in the gastric wall. The SHH was scanned with multiphasic acquisitions to rule out the presence of a pseudoaneurysm. If significant bleeding was to happen, we would have referred to angiography and arterial embolization. For peritonitis, the decision to send the patient to the operating room to proceed with conservative management would have been based on the severity and extent on imaging studies.
Furthermore, since the access to the SHH was in the smaller curvature, there was a potential risk of reflux of digestive flora into the SHH. This is a potential risk of all trans-gastric drainage techniques for which the consequences are unknown to our knowledge. Some have stated that it could be beneficial in the way that stomach acidity can provide a kind of chemical debridement [some even stop proton pump inhibitors (PPIs) between sessions of pancreatic necrosis debridement][18]; others fear potential supra-infection from the digestive flora and food relux from the digestive lumen[19]. In our case, the patient remained on large spectrum IV antibiotics from the first to the last endoscopic intervention to prevent supra-infection. PPIs were maintained.
We did not study the cost effectiveness of this approach compared to surgery. This is certainly an interesting question. Surgery remains for us the gold standard for refractory SHH; we proceeded this way because the risk of surgery was too high in our case. In the future, we think that EUS should be considered along the other modalities (surgery and radiological drainage) for the treatment of all kinds of peri-digestive infections (pseudocyst, pancreatic necrosis, liver and perihepatic abscesses, acute cholecystitis). The choice of the best modality should be based on available scientific data, specific risks for the patient, local expertise, and availability of the technology.
There are many potential advantages to the use of EUS: It is less invasive than surgery, there is no need for a transcutaneous tube or collecting bag, it can be a permanent drainage (ex: For gallbladders and pseudocyst) and larger stents allow for potential endoscopic debridement if needed. However, the lack of availability and expertise and the cost of material and technology make using EUS as a therapeutical option challenging.

CONCLUSION
To our knowledge, this is the first case of successful endoscopic debridement of a SHH using a LAMS which appear to be feasible and safe in this specific case. Thus, EUS drainage of an infected SHH seems like an alternative therapeutic approach to consider, but clinical indications remain to be defined. More experience from other centers around the world will be needed before applying this treatment in a widespread fashion.
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Figure Legends
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[bookmark: _Hlk100859747][bookmark: _Hlk100998679]Figure 1 Computed tomography scan of the upper abdomen showing the left subcapsular hepatic hematoma at different stages of endoscopic treatment. A: At diagnosis, the subcapsular hepatic hematoma (SHH) size was 12.5 cm × 10.5 cm × 12.5 cm and was compressing the stomach; B: At day 1 after endoscopic ultrasonography and lumen apposing metal stent (LAMS) was installed by transgastric approach; C: A month later, a control computed tomography (CT) scan of the upper abdomen showed a resorption of the SHH after 4 debridement sessions; D: Control CT scan of the upper abdomen after the LAMS was removed endoscopically.

[image: ]
[bookmark: _Hlk100859879][bookmark: _Hlk100859913]Figure 2 Endoscopic ultrasonography guided transgastric insertion of fully covered 10 mm × 15 mm lumen apposing metal stent allows endoscopic access to the subcapsular hepatic hematoma for drainage and debridement. A: Dilatation of the lumen apposing metal stent (LAMS) was needed for the first debridement; B: Endoscopic image showing the LAMS after dilatation during the first of four debridements; C: Endoscopic image showing the subcapsular hepatic hematoma (SHH) during the second debridement; D: After each debridement, a double pigtail stent was inserted into the lumen of the LAMS allowing a more complete drainage of the SHH; E: Endoscopic image showing debris of the hematoma inside the stomach after the last debridement.
[image: ]
Figure 3 Timeline of the medical care episode. CT: Computed tomography; SHH: Subcapsular hepatic hematoma; ERCP: Endoscopic retrograde cholangiopancreatography; EUS: Endoscopic ultrasonography; LAMS: Lumen apposing metal stent.
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