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Summary: 

Background and objective: Laparoscopic Heller myotomy is a proven intervention for achalasia, a gastrointestinal disorder marked by impaired esophageal motility. While classic surgical practice often incorporates fundoplication to address postoperative reflux, limited esophagocardiac dissection may offers an alternative approach focused on preserving anatomy without fundoplication. This study aims to assess the functional outcomes of this non-fundoplication method, providing insights into its impact on dysphagia improvement and gastroesophageal reflux prevention compared to partial antireflux system.
Methods and materials: This retrospective study, from July 2008 to December 2022, examines 35 consecutive instances of achalasia subjected to laparoscopic Heller myotomy without fundoplication, except cases of mucosal perforation. The assessment of functional and symptomatic outcomes relies on the restoration of swallowing ability and the Eckardt score, whereas esophageal pH-metry studies are employed for the diagnosis of iatrogenic gastro-esophageal reflux.
Results: Over 15 years, laparoscopic Heller myotomy represented a 2.3-case annual average, with three reported conversion cases. Achalasia predominantly affected individuals aged 30 to 50 years (51.4%). Dysphagia was present in all patients (100%). mean integrated relaxation pressure at 4 seconds was 24.4 mmHg +/- 5.6, with type II achalasia (according to Chicago3.0) being the most prevalent (58.2%). 29 (82,85%) patients underwent LHD with no fundoplication, while Intraoperative complications, dominated by mucosal perforation (8.5%) and hemorrhagea (5.7%), leading to DOR fundoplication (17.2%). At least than 3 years, the clinical success was significant, with 94.2% of resolved dysphagia, and the mean Eckardt score decreasing to 0.8 (P=0.000). Long-term recurrence observed in one patient (at five years). Symptomatic reflux was noted in 2.8%, with abnormal 24-hour pH-metry touched 5.7% of all patients (P=0.000).
Conclusion: Our results highlight the effectiveness of limited eso-cardiac dissection, showcasing favorable functional outcomes marked by minimal complications and significant amelioration of symptomatic outcomes. This positions it as a viable and promising alternative in the comprehensive management of achalasia.


Introduction: 

Laparoscopic Heller myotomy (LHM) stands as a widely recognized gold standard treatment for achalasia patients (>90% dysphagia relief), (1,2,3,4) a motility disorder marked by compromised esophageal peristalsis and inadequate relaxation of the lower esophageal sphincter. This condition significantly impacts an individual's ability to swallow, resulting in a substantial reduction in their overall quality of life. (4,5)
Persistent dysphagia and gastroesophageal reflux disease (GERD) pose as the most challenging complications of laparoscopic Heller myotomy (5,6,7,8). Prior randomized controlled trials have established that incorporating partial fundoplication after Heller myotomy leads to mitigate the potential postoperative GERD (9,10). While proven effective, the inclusion of fundoplication has sparked enduring discussions within the medical community regarding its necessity and potential implications for patient outcomes (11). Especially, the intricate nature of fundoplication may add complexity to the surgery, potentially favorating persistent dysphagia and contributing to increased expenses (12,13). The laparoscopic Heller myotomy with limited hiatal dissection (LHD) may introduce an alternative paradigm, challenging the entrenched norms by prioritizing the preservation of anatomical integrity of HIS’s angle without the automatic incorporation of fundoplication. (14). This innovative surgical adjustment is motivated by the dual objective of enhancing dysphagia outcomes while concurrently minimizing the risks associated with postoperative reflux complications. (15,16)
Within the landscape of achalasia management, the question of whether fundoplication is an indispensable component of LHM remains contentious. This study delves into this ongoing debate, seeking to contribute valuable insights into the nuanced considerations surrounding fundoplication in Heller myotomy procedures. By conducting a thorough evaluation of functional outcomes, our research aims to shed light on the viability and effectiveness of limited eso-cardial dissection as a non-fundoplication alternative.

Patients and Methods:

This retrospective  study examines 35 cases of achalasia treated with LHM and minimal hiatal dissection without systematic Dor-fundoplication. Conducted over 15 years (January 2008 to December 2022) at the Department of Visceral Surgery II, Mohamed V Military Teaching Hospital, Rabat, the study excludes patients undergoing conventional open surgery.
Data were extracted from hospitalization and patient medical records. Parameters investigated encompassed demographic, preoperative clinical and paraclinical data, operative details, postoperative outcomes. Assessment criteria of the clinical success included the resolving dysphagic symptoms, Eckardt score<3. Esophageal acide exposure were assessed by 24h pH-metry study and reintervention was defined as pneumatic dilatation. The primary aim of this study is to shed light on the experiences of the Department of Visceral Surgery II at the Military Teaching Hospital Med V - RABAT in the surgical management of achalasia. The focus is on laparoscopic Heller myotomy with limited hiatal dissection, omitting fundoplication. The evaluation aims to gauge the efficacy of this technique as a promising approach in alleviating dysphagia and preventing gastroesophageal reflux.
1. Patient evaluation:
After undergoing radiological (TBE), endoscopic (EGD), and manometric (HRM) evaluations, all patients routinely proceeded to laparoscopic Heller myotomy without fundoplication in our institution, as the POEM procedure has not yet been widely adopted.
2. Surgical procedure: 

The anterior myotomy with limited hiatal dissection was achieved laparoscopically without automatic fundoplication. This technique was developed at our service with minimal modification for the entire study’s interval. 
The patient is positioned in a dorsal decubitus with a proclive inclination of approximately 30°, and the lower limbs are spread apart. Pneumoperitoneum is established through either "Open " or Veress needle insertion in the left hypochondrium. Typically, five ports are placed with a midline periumbilical for camera, the second positioned in the subxiphoid for liver retraction, third and fourth, working as ports, in the left and right hypochondrium, and the fifth is optional using as a assistant pot.
Limited hiatal dissection:
The gastro-hepatic ligament is divided using monopolar coagulating. The dissection of gastro-esophageal junction is limited to the anterior part if there is no hiatal hernia component. (Figure 1)
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Figure: 2: anterior eso-cardiac dissection 

Myotomy:
Resection of pre-cardial fat, after  following the vagus nerve, precedes the myotomy initiation at the lower 1/3 of the abdominal esophagus just above the cardia, using a monopolar coagulating hook. The myotomy extends upwards for 6 to 8 cm, and downwards to 1 to 2 cm below the cardia. (Figure 2)
Methylene blue injection through a gastric tube in the esophagus is used to check for the protrusion of the esophageal mucosa, performed systematically for all patients. 
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Figure 2: Anterior eso-cardiomyotomy with monopolar surgical hook.

Antireflux valve (Dor’s hemivalve):
Construction of an anti-reflux valve is only performed in cases of perforation or significant mucosal fragility and hiatal hernia, utilizing Dor's anterior hemi-valve technique.
3.  Postoperative follow-up and monitoring:
Patients free of intraoperative complications were permitted to commence oral intake on the day following the surgical procedure, and discharge approval was contingent upon the successful tolerance of liquid feeding. Follow-up evaluations were scheduled at 15-day intervals, at 1 month, 3 months, 6 months, 1 year, and subsequently annually. Clinical presentations were meticulously recorded during these follow-up consultations. Individuals experiencing persistent dysphagia underwent esophagram examinations and manometry, and those displaying symptoms of gastroesophageal reflux disease underwent systematic esophageal pH-metry and endoscopy. furthermore, to assess the efficacy of limited hiatal dissection without fundoplication in preventing esophageal acid exposure, 2/3 of our patients underwent a systematic postoperative 24-hour PH-metry monitoring. 

4.  Statistical analysis and literature review:
The gathered data were entered and processed in Excel. Statistical analyses were conducted using IBM SPSS Statistics version 26.0, with quantitative variables presented as means and medians based on interquartile intervals. Statistical significance was determined with a threshold of P values < 0.05. Literature data were systematically searched across various platforms, including PUBMED, Google Scholar, EM Consulte, and Science Direct.
Results:
Within our study, the age group most prominently affected by achalasia fell between 30 and 50 years, representing 51.4% of the cases. A male predominance was observed at 57%, reflecting a male-to-female ratio of 1.3. The mean duration of symptoms was 42.5 months+/- 14,5. Dysphagia was universally present in all patients (100%), accompanied by a reported weight loss in 76% of cases. Other symptoms such as vomiting, regurgitation, chest pain, and respiratory signs varied. Five patients had a history of preoperative endoscopic treatment (14.3%). 
[bookmark: _Hlk154334165]Esophageal manometry, conducted in all patients, revealed a mean integrated relaxation pressure at 4 seconds (IRP-4s) of 24.4 mmHg+/-5,6. According to the Chicago Classification 3.0, type II achalasia was predominant (58.2%), followed by type I (30.1%) and type III (11.7%). Esophagogastroduodenoscopy (EGD) was conducted universally, revealing normal findings in 16% of cases, esophageal dilation and the rebound signe in  72% and 65.7%  respectively. Additionally, esophagitis was detected in 17% of cases. Thirty-two patients (91.4%) underwent timed barium esophagogram (TBE), revealing esophageal dilation with a tight, regular stricture at the esophagogastric junction in 71.4% of patients, with type II esophageal dilation being the most prevalent (48%).
Over a 15-year period (January 2008 to December 2022), laparoscopic Heller myotomy with limited hiatal dissection was performed on 35 cases of esophageal achalasia, averaging approximately 2.3 cases annually. Conversion to open surgery (8.5%) occurred in three cases due to bleeding from anterior cardio-tuberosity vessels (1case) and esophageal perforation (2cases). The average length of myotomy was 8.5 cm +/- 1.7. Only 17.2% of patients received preventive Dor-antireflux system, primarily due to intraoperative mucosal perforation (8.7%), associated hiatal hernia (2.8%), and intraoperative bleeding (5.7%). Postoperatively, one case developed an esophageal fistula four days after surgery, necessitating revision surgery with suture perforation and DOR-fundoplication placement. (Table 1)
The average follow-up period was three and a half years. There was a significant decrease of dysphagia symptoms (100% vs 5,8%) with a mean Eckardt score of 0.8 +/- 1.7 compared to 4.9 +/- 0.85 preoperatively (P=0.000). Persistent dysphagia was noted in two patients, one being a 60-year-old diabetic with no weight recovery, and the other a 30-year-old with stage 3 Hodgkin's disease, both successfully treated with endoscopic dilation. one patient reported long-term recurrence of dysphagia at five years, exhibiting favorable outcomes following endoscopic treatment. Symptomatic gastroesophageal reflux was noted in only one patient (2.8%) who experienced bleeding from cardio-esophago-tuberosity vessels intraoperatively. Twenty-four-hour pH monitoring was performed in 25 patients (71,4%), with only 2 (8%) showing pathological results, in which 1 without fundoplication. The average hospitalization duration was 4 days +/- 2.8.  The postoperative esophageal acid exposure has been successfully prevented through limited hiatal dissection (LHD) in laparoscopic Heller myotomy, reaching a rate of 96.6% in cases without fundoplication. (Table 2)

[bookmark: _Hlk155896813]Discussion:
Achalasia, characterized by inadequate relaxation of the lower esophageal sphincter during swallowing, poses a challenge in finding effective and lasting treatment options. (7) Current medical or surgical interventions, such as pneumatic dilatation or botulinum toxin injections, often provide only temporary relief for dysphagia. (16) In contrast, laparoscopic Heller myotomy (LHM) stands out as a durable solution, demonstrating success rates ranging from 77% to 100% in various series with a 3-year average follow-up. (10,17) While LHM is effective, the potential for post-surgery gastroesophageal reflux (GER) is a notable concern. (4,6) To address this, surgeons commonly recommend the incorporation of a fundoplication with LHM, makes it even more suitable than endoscopic myotomy once again. (18,19) Among the fundoplication techniques, the anterior 180° Dor fundoplication is recognized as a preferred choice. (20) However, automatically adding an ARS to the LHM raises many questions, especially since that is not the primary objective of this surgery. (21,22,14) Previous randomized controlled trials have explored its potential advantages in decreasing pathologic acid exposure, providing conflicting findings and varying conclusions on its necessity. (11) Meanwhile, numerous studies cast doubt on its requirement, especially in scenarios involving limited hiatal dissection. (14,23,24)
 Our study advocates for a refined approach—limited hiatal dissection in LHM without systemic fundoplication.  This strategic technique carefully mobilizes the anterior abdominal and intrathoracic esophagus while conscientiously preserving the posterior and lateral attachments with the primary goal of safeguarding the integrity of the physiological ARS. (23,14,25) The speculation arises that by maintaining this anatomical mechanism through controlled esophageal dissection, there exists a potential to significantly reduce postoperative esophageal acid exposure. (22) Our results were significant, achieving a 94.2% success rate in relieving dysphagia, coupled with a low incidence of GERD at 3.4%. 
Several authors strongly advocate for incorporating anterior partial fundoplication with Heller myotomy to prevent fibrous retraction and gastroesophageal reflux (26, 27, 28). This recommendation finds substantial support in numerous studies, which highlight a significantly lower incidence of pathological GERD (31.5% vs. 8.8%, P=0.003) while maintaining comparable control over dysphagia. (19, 29, 30) A randomized double-blinded clinical trial unequivocally demonstrates the effectiveness of Heller myotomy plus Dor fundoplication in preventing pathologic acid exposure after Heller myotomy for achalasia. The trial reveals a significantly higher median distal esophageal acid exposure time (4.9%) in the Heller alone group compared to the Heller with Dor fundoplication group (0.4%). Moreover, postoperative lower esophageal sphincter (LES) pressures did not differ between the two groups, and the resolution of dysphagia symptoms was comparable in both. (17) Despite these findings, some authors contest the necessity of an ARS after laparoscopic Heller myotomy (LHM), suggesting it may lead to dysphagia recurrence due to the absence of peristalsis. (31) The Vanderbilt Centre support for a laparoscopic Heller myotomy without fundoplication, prioritizing maximum relief from dysphagia while minimizing disruptions to the angle of His, with the ultimate goal of reducing postoperative gastroesophageal reflux. (32)
In alternative laparoscopic studies, comparisons of abnormal pH-manometry findings between groups with and without fundoplication procedures revealed statistically non-significant rates. Lyas et al. reported rates of 10% and 7.9%, respectively (8), while Santoro et al. documented 21.3% vs. 22.9% in the two groups undergoing LHM alone versus LHM with fundoplication. (33) Furthermore, Bloomston's study concluded that the postoperative need for anti-acid treatment was 13% among patients who underwent laparoscopic myotomy alone, compared to 10% in those who received additional Dor fundoplication. (12) Our outcomes with limited hiatal dissection (LHD) in GERD prevention, at an impressive 96.6%, closely align with the findings of Villalobos (93.1%) and Suman (93.3%), both of whom employed DOR-fundoplication. (34,35) Otherwise, severe dysphagia, noted in 16% of patients post-myotomy with a fundoplication, required intervention, as reported by Shiino et al. (36) Additionally, there was a slightly higher incidence of dysphagia observed in LHM vs LHM with fundoplication. (33)  Zaninotto et al observed an 8.8% recurrence of dysphagia after laparoscopic Heller myotomy with anterior partial fundoplication (Dor) compared to our results in which only 2,8% who presented a recurrence dysphagia. (6,11)
The key question we have highlighted pertains to the enduring gastroesophageal reflux encountered by patients undergoing LHM and Dor fundoplication. This is particularly noteworthy as it represents a departure from the established norms in surgical practices. (22, 28, 14) In his 2001 series, Mr. William O Richard opposed the routine use of fundoplication, contending that both total and partial fundoplication increase resistance to flow across the lower esophageal sphincter (LES), ultimately diminishing symptom relief. (32) Notably, individuals with achalasia inherently face susceptibility to prolonged periods of acid exposure postoperatively, and the introduction of fundoplication further amplifies this vulnerability. (32) This hypothesis gains reinforcement from Kumar et al., who reported a low incidence (6%) of endoscopically confirmed esophagitis following LHM with limited hiatal dissection. (25) Moreover, a recent prospective study revealed a not negligible (17%) occurrence of esophageal acid exposure after LHM with Dor fundoplication in 296 patients who underwent 24-hour or 48-hour pH monitoring. (37)
Zurita's series underscores the efficacy of limited hiatal dissection in non-fundoplication laparoscopic Heller myotomy (LHM), revealing significant improvements in manometric measurements, symptomatic relief, and overall quality of life. (15) Remarkably, these positive outcomes are achieved without compromising the GERD rate, maintaining a level comparable to traditional LHM with an anti-reflux procedure. (15) DeHaan's retrospective analysis further supports these findings, comparing outcomes of LHM with conservative dissection and no fundoplication to those with partial fundoplication and full hiatal dissection, demonstrating similar results in GERD-related quality of life. (14) This prompts a critical reassessment of the necessity of incorporating fundoplication, striking a delicate balance between cost-effective surgical approaches and the potential risks associated with recurrent dysphagia. (14, 15, 38) While post-myotomy acid reflux can be effectively managed through medication, introducing fundoplication to control reflux may inadvertently heighten dysphagia, potentially requiring more aggressive interventions such as pneumatic dilatation or reoperation. (32) 
furthermore, Torquali 's randomized trials on the cost utility of Heller myotomy with and without fundoplication highlight notably elevated surgical expenses for Heller myotomy with Dor fundoplication compared to laparoscopic Heller myotomy alone. (13) This nuanced exploration sheds light on multifaceted considerations surrounding the choice of fundoplication, urging a thoughtful approach to optimize both patient outcomes and healthcare costs. In our investigation, the implementation of a systematic fundoplication for 35 patients, aimed at preventing GERD, appears not argued given that only two cases (5.7%) exhibited pathological 24-hour pH-metry. Importantly, these instances occurred independently of intraoperative mucosal complications and hiatal hernias. The practice of limited hiatal dissection, foundational to peroral endoscopic myotomy (POEM), not only addresses these concerns but also offers additional advantages. This approach facilitates prompt responses to potential intraoperative complications, particularly enabling the utilization of the ARS when the eso-cardial mucosa is perforated or deemed fragile, mirroring our case. (15,39)
The LHD’s option, emphasizing precision and preservation, presents a promising avenue for minimizing complications in laparoscopic Heller myotomy, thereby contributing to the advancement of surgical practices. Proposals for long-term studies form a key part of the discussion, especially in assessing outcomes related to limited hiatal dissection without fundoplication versus adding automatically Dor-fundoplication. The need for additional investigations, including 24h-pH studies and postoperative esophageal clearance, are underlined to determine the appropriateness of fundoplication in specific cases.
Strengths and limitations: 
Acknowledging inherent constraints, our retrospective study's limitations stem from potential variability despite comprehensive patient information efforts. The absence of laparoscopic Heller myotomy (LHM) cases with routine fundoplication limits direct comparisons. Regardless of these limitations, our study's strength lies in dedicatedly exploring the benefits of limited hiatal dissection in Heller myotomy without routine fundoplication, providing nuanced insights and reviving the discussion on routinely incorporating fundoplication in LHM, particularly when minimal hiatal dissection allows preserving the antireflux mechanism's integrity.
Conclusion:
Heller myotomy with limited hiatal dissection and without an anti-reflux procedure proves to be an effective treatment for achalasia. Anticipating analogous clinical results, this approach aligns with the expectations for peroral endoscopic myotomy (POEM).
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