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Abstract
BACKGROUND
The occurrence of splenic rupture is extremely rare during an upper gastro-intestinal endoscopy. Although infrequent, splenic rupture is a known complication secondary to colonoscopy. However, occurrence of splenic rupture after peroral endoscopic myotomy (POEM) has never been reported to date.

CASE SUMMARY
We describe a case of a splenic rupture following a POEM for recurrent achalasia in a patient who previously had a Heller myotomy. Splenic rupture remains very uncommon after an upper gastro-intestinal endoscopic procedure. The most plausible cause for this rare splenic injury appears to be the stretching of the gastro-splenic ligament during the endoscopy. A previous surgery may be a risk factor contributing to this complication. 

CONCLUSION
The possibility for the occurrence of specific complications, such as splenic rupture, does exist even with the development of advanced endoscopic procedures, as presented in the present case after POEM.
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Core Tip: Splenic rupture is extremely rare but may occur during an upper gastro-intestinal endoscopy. Occurrence of splenic rupture after peroral endoscopic myotomy (POEM) has never been reported to date. The first reported case of splenic rupture following a POEM is presented. This very unusual but severe complication will probably occur again as this procedure will continue to be developed and implemented. Physicians must be aware that splenic rupture can happen after POEM.


INTRODUCTION
Peroral endoscopic myotomy (POEM) is now considered as an effective therapy for achalasia, at least as efficient as laparoscopic Heller myotomy[1]. Only in about 7.5% of the cases with POEM, adverse events were reported, which were minor in the majority of the cases[2]. To our knowledge, there have been no reports of splenic rupture during or after POEM.
The occurrence of splenic rupture is quite rare during an upper gastro-intestinal endoscopy. Majority of the cases occurred after endoscopic retrograde cholangiopancreatography[3]. Splenic rupture is however a known complication after colonoscopy, with approximately 1 case out of 100000 procedures[4].
Only two cases of splenic rupture after gastroscopy[5,6], and three cases following esophageal endoscopic procedures[7-9] have been reported in the literature since the advent of flexible endoscopes. However, there has been no report of splenic rupture after endoscopic myotomy for achalasia of the esophagus.
We present here for the first time, a patient with recurrent achalasia, who underwent an endoscopic myotomy and developed a splenic rupture, secondary to this procedure.

CASE PRESENTATION
Chief complaints
Three days after POEM, a patient suddenly developed severe diffuse abdominal pain and nausea. 

History of present illness
The patient was admitted electively to undergo POEM for recurrent achalasia.

History of past illness
The patient was diagnosed with achalasia and underwent a laparoscopic Heller myotomy with posterior Toupet fundoplication in 2004. He had no history of hepatic or hematologic disease. After one year of improvement, the patient complained of a relapse of achalasia symptoms with significant worsening in the late 2019. He complained about recurrent dysphagia, significant weight loss of 8 kg in 1 year, and repeated food impaction, which needed endoscopic clearance. Food stasis was found with dilated esophagus and resistance at the gastro-esophageal junction (GEJ) without any stricture. A barium meal demonstrated barium stasis and dilated esophagus caused by a large concentric narrowing at the GEJ. Manometry confirmed a recurrence of type 2 achalasia, with ineffective swallowing, incomplete relaxation of the lower esophageal sphincter and pan-pressurization. Computed tomography and magnetic resonance imaging in 2020 for staging workup of prostatic cancer revealed normal size spleen without vascular abnormality or signs of portal hypertension.
Based on the clinical presentation and manometry results we decided to perform a POEM. The procedure was performed under general anesthesia, using carbon dioxide insufflator, in November 2020. A 14 cm long submucosal tunnel that ended 3 cm below the GEJ was made with a triangle type knife using spray coagulation. A selective posterior myotomy was performed involving the circular inner layer using electric endocut. However, a significant bleeding at the GEJ was noted, requiring hemostasis with a hemostatic forceps. The hemostasis maneuvers were efficient but caused a deeper muscle dehiscence. At the end of the procedure, the incision was closed with 6 endoscopic clips, and the iatrogenic pneumoperitoneum was decompressed. The procedure lasted 40 min. The patient was hospitalized for 24 h. Soft diet was resumed the next day, and the patient was discharged. His hemoglobin level was 129 g/L (Normal: 134-170 g/L). 

Personal and family history
The patient is a 66-year-old man with a history of hypertension, and alcoholism with the consumption of 3 drinks per day. He had a prostatic adenocarcinoma that was treated with curie therapy in 2020. Family history was irrelevant.

Physical examination
Upon admission, the patient had left upper abdominal pain without defense or rebound tenderness. His vital signs were stable with blood pressure of 100/64 mmHg, HR of 76, and temperature of 37.0 °C.

Laboratory examinations
The blood tests revealed low hemoglobin level at 69 g/L (Normal: 134-170 g/L). Liver function tests and coagulation parameters were within the normal limits.

Imaging examinations
The enhanced abdominal computed tomography demonstrated a subcapsular hematoma in the spleen, measuring a maximum diameter of 12 cm and perpendicular diameter of 6 cm, with no active bleeding, and moderate hemoperitoneum but no pneumoperitoneum (Figure 1). There was still no sign of cirrhosis or portal hypertension. 

FINAL DIAGNOSIS
Splenic rupture after POEM for recurrent achalasia.

TREATMENT
Considering the hemodynamic stability of the patient, supportive treatment was initiated with volume repletion and transfusion of two units of red blood cells. Close observation for 48 h confirmed his hematoma to be stable. 

OUTCOME AND FOLLOW-UP
After a 48-h observation period, the patient was discharged from the hospital and his hemoglobin was 109 g/L (Normal: 134-170 g/L). The patient was contacted two, four and eight weeks after discharge. His evolution was uneventful. He was also eating normally.

DISCUSSION
Since its development, POEM is considered as an efficient procedure in the treatment of achalasia[1]. It has also evolved as a therapeutic modality in cases of achalasia recurrence after a surgical approach[10].
POEM appears to have a lower morbidity than the surgical approach[1]. Various complications have been reported with POEM including mucosal injuries, esophageal leak, bleeding or submucosal hematoma, chest pain or empyema. The most frequently reported complications are related to insufflation (capnoperitoneum, capnothorax and capnomediastinum), but these are usually minor[2]. A recent multicentric study reported the global and severe adverse events to be 7.5% and 0.5%, respectively[2]. Reported cases of hemorrhage were limited to esophagus or stomach[2]. To our knowledge, no cases of splenic injury have been reported to date in the literature.
Although splenic rupture is very rare, it is a known complication after colonoscopy[4]. It occurs secondary to the traction that is exerted on the splenocolic ligament either upon advancing or retrieving the colonoscope, leading to capsular lacerations and avulsions.
Cases of splenic rupture have been reported secondary to endoscopic retrograde cholangiography[3]. Splenic injury occurring during this procedure is most likely due to looping of the endoscope and scope-related direct traction or shear forces on the greater curvature of the stomach, short gastric vessels, and splenic capsule[3].
However, this phenomenon of splenic injury is rare during flexible gastroscopy. Such a case was previously described in a patient with a gastric ulcer[6] and also in another patient with a tumor at the esophagogastric junction[5]. In both these cases, endoscopic exams were reported to be easy and no technical factor could evidently explain the splenic injury[5,6].
The precise underlying causes for splenic injury after gastroscopy remain unknown. Bowing of the endoscope along the greater curvature of the stomach can cause avulsion of the gastrosplenic ligament and/or short gastric vessels[3,6]. Some propose that the splenic injury can be caused by insufflation as well as the excessive retching experienced during the procedure, which could result in stretching of the peri-gastric ligaments[5]. In the present case, the procedure was carried out under general anesthesia, and the patient did not have significant nausea or vomiting after surgery. Moreover, no gastric pushing with the endoscope during the intervention was necessary and, despite the relatively long-time procedure, carbon dioxide insufflation significantly prevented distension. While all the other reported cases of splenic rupture following an upper endoscopy splenic rupture occurred immediately after the procedure[3,5-9], the latency for the onset of symptoms may share some similarity to the delayed splenic rupture that occurs after colonoscopy[4,11] or trauma[12].
Three cases of splenic laceration have previously been described after esophageal procedures and manipulation. A case of splenic injury was reported after placing a feeding tube through an extrinsic, probably neoplastic, stenosis of the middle esophagus using a 5.2 mm-gastroscope[9]. A second case of a splenic rupture was described after bougienage through a neoplastic stenosis at the GEJ[8]. Finally, a third case of splenic rupture occurred in a patient with a tortuous esophagus, narrowing of the esophageal sphincter, and enormous, almost completely intrathoracic stomach[7]. When performing a POEM, some force exerted at the GEJ, while forming submucosal tunnel at the tight distal esophagus, due to the hypertonicity of the inferior esophageal sphincter, could possibly contribute to splenic injury. However, this could not have been the cause in our case as we did not experience any unusual or specific difficulty during the procedure. Nevertheless, manipulation at the GEJ seems to be a constant adjunct to the mechanism of splenic injury[7-9].
A previous Heller myotomy along with a posterior partial anti-reflux procedure (Toupet) was carried out more than fifteen years ago in our patient. Earlier scarring around the GEJ and fundus might have inadvertently contributed to the splenic injury in this case. Not all the short gastric vessels could be divided during the previous fundoplication, and thus could be overstretched and became susceptible to bleeding. The exact mechanism that contributed to the splenic rupture is yet to be elucidated. Previous surgery is identified as a known risk factor of splenic rupture after colonoscopy[4]. However, these cases of splenic rupture after upper gastro-intestinal procedures in patients with previous surgery[3] are anecdotal, similar to the present case, and no conclusion can be drawn about antecedent surgery as a significant contributing factor. 
In the last ten years, POEM stands-out as the eventual treatment of choice of esophageal achalasia[1]. Thousands of cases have been reported and audited[2]. Cases of repeated POEM, after either endoscopic or surgical procedures, have been reported and evaluated[10]. Not even a single case of splenic rupture has been reported, reflecting the safety of POEM but this adverse event deserves consideration when more procedures will be done in the future by this approach.

CONCLUSION
This is the first reported case of splenic rupture after POEM. This very unusual but severe complication will probably occur again as this procedure will continue to be developed and implemented. Physicians must be aware that splenic rupture can happen after POEM and pay specific attention in patients with previous Heller myotomy.
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Figure 1 Transversal and coronal enhanced computed tomography with contrast showing a large splenic hematoma (short arrows) with perisplenic fluid (long arrow). A: Transversal; B: Coronal.
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