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            Abstract

            
               
Background: A very commonly encountered case in the field of general surgery is peritonitis. In our study, we analyse 100 cases of acute
                  peritonitis due to various causes, being managed conventionally and laparoscopicaly. Subjects and Methods: The observational, continuous, prospective, single centre study was carried out at Gujarat Adani Institute of Medical Science
                  at GK General Hospital Bhuj. The study was conducted for a total duration of 27 months from October 2017- December 2019 (Patients
                  were enrolled in the study and followed up till the day of admission to the day of the discharge). Total 100 patients are
                  enrolled in the study but there were no intervention done. We compare the outcomes in terms of postoperative pain, removal
                  of ryles tube, urinary catheter, drains, early ambulation and duration of hospital stay. Results: Maximum patients were diagnosed as having pre pyloric peptic (pyloric with antral perforation) perforation (45%) followed
                  by jejunal perforation (17%). successful laparoscopic surgery without conversion was done in 92%. study total 4 cases of laparoscopic
                  managed group needed to convert in open including 2 duodenal perforation cases, 1 sigmoid colon perforation case and 1 ascending
                  colon perforation. Conclusion: Laparascopic intervention to be better of the two provided availability of skill and setup.
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               Introduction

            The peritoneal cavity is the chief cavity in the body. The peritoneal membrane is expediently alienated into two parts – the
               visceral peritoneum adjoining the viscera and the parietal peritoneum lining the erstwhile surfaces of the cavity. The parietal
               segment is opulently supplied with nerves and, when irritated, roots severe pain that is precisely contained to the affected
               region. The visceral peritoneum, in contrast, is inadequately supplied with nerves and its annoyance grounds pain that is
               typically inadequately restricted to the midline.[1,2,3,4,5] 
            

            The term “peritonitis” comes from Greek word peritonaion – peritoneum means “Abdominal membrane” and –it is means “inflammation”.
               The majority cases of peritonitis are due to an incursion of the peritoneal cavity by bacteria, in order that when the term
               ‘peritonitis’ is utilized with no qualification, acute bacterial peritonitis is frequently implicit. [6,7,8] 
            

            After diagnosis through various pathological parameters and radiological aids treatment protocols are decided i.e. conservative
               or operative. Treatment includes primarily resuscitation of the general condition of the patient with fluids, antibiotics,
               analgesics and vasopressors if indicated. This was followed by treatment of the specific cause of the disease which included
               drainage of abscess or removal of the particular organ or repair of the perforation. This operative intervention was being
               done in a conventional manner for a long time but with the advent of laparascopic techniques into the field of surgery; many
               cases were dealt with minimally invasive technique only and treated.
            

         

         
               Subjects and Methods 

            The observational, continuous, prospective, single centre study was carried out at Gujarat Adani Institute of Medical Science
               at GK General Hospital Bhuj. The study was conducted for a total duration of 27 months from October 2017- December 2019 (Patients
               were enrolled in the study and followed up till the day of admission to the day of the discharge). Total 100 patients are
               enrolled in the study but there were no intervention done. We compare the outcomes in terms of postoperative pain, removal
               of ryles tube, urinary catheter, drains, early ambulation and duration of hospital stay.
            

            
               Statistical analysis   
               
            

            The data were analyzing using SPSS version 15 (SPSS Inc., Chicago, Illinois, USA). 

         

         
               Results and Discussion

            In current study, 50 patients of peritonitis were managed laparoscopically and 50 patients of peritonitis were supervising
               by open laparotomy approach. Mean age of patients in this research was 40.5 years, which was somewhat lesser than the mean
               age of 46.5 years as per study carry out by Ahmed et al, [9] and the mean age of 41.6 years as per study performed by Munish Trehan et al. Majority of the patient in this study were
               in age group of 41 to 50 years (40%) followed by 21 to 30 years (23%) and 31 to 40 years of age (23%) followed by 51 to 60
               years (14%) (n=100). In laparoscopic management group mean age was 35.37 year where in conventional management group it was
               37.06 year. In this study, 62% cases constitute males and 38% females. The ratio of male: female was 1.6:1. Separately in
               both groups ratio of male to female was 3:2 in laparoscopic management & 1.7:1 in conventional management group.
            

            In this study maximum patients were diagnosed as having pre pyloric peptic (pyloric with antral perforation) perforation (45%)
               followed by jejunal perforation (17%). Ileal perforation constituted 12% of all cases. Duodenal perforation constituted 10%
               of all cases. Ascending colon perforation constituted 9% of all cases. Descending colon perforation constituted 6% of all
               cases. Sigmoid colon perforation constituted for only 1% of all cases. Similar type demographic details were founded in other
               studies like Ahmed Khan et al. [9] In this study 85% of cases were diagnosed preoperatively by radiographs, ultrasonography and CT scan findings. Investigative
               accurateness of laparoscopic examination is accounted to be around 90 percent in findings of the research carry out by Navez
               et al, [10] too as elevated as 98% as reported by Kirshtein. [11]  Total 72.3% of patients were analysed preoperatively on account of radiological investigations as contrast to study by Lagoo
               S et al.  In this study successful laparoscopic surgery without conversion was done in 92%.[12,13]   In research performed by So JB et al, [14] this rate was 88%. In these study total 4 cases of laparoscopic managed group needed to convert in open including 2 duodenal
               perforation cases, 1 sigmoid colon perforation case and 1 ascending colon perforation case. These cases needed to convert
               to open because of dense adhesions, large perforation and limited visualization with laparoscope. 
            

            Fifteen subjects with past record of major abdominal surgery undergo simply laparoscopic surgery. Just 3 patients undergo
               transfer of laparoscopic surgery into open surgery due to earlier surgery. 
            

            In this study post-operative pain was evaluated by numerical rating scale (NRS) [8] which ranges from 0 to 10. In this scale 0 means no pain at all and 10 means severe excruciating pain. As discussed in result,
               average pain in 3 post-operative days was less in severity in laparoscopic management group as compare to open management
               group. Total 45% cases (n=45) were diagnosed as peptic perforation out of them 53.3% (24 out of 45) was managed by laparoscopy
               and 46.6% (21 out of 45) by conventional open management which are 45.6% (57 out of 125) in laparoscopic group and 4.3% (1
               out of 23) as per study of Yeom et al, [15]  Conversion to laparotomy was not required in any of the patients to clarify the diagnosis. The mean age of patients was 42.8
               (range 21-55) years [Male 29 & Female 13]; these also include accidental injury on stomach. Out of these 30 patients had a
               past history of significant acid peptic disease, 2 had diabetes mellitus type 2 & 12 had a history of previous operative intervention
               including tubal ligation which was significantly related to peptic perforation). 
            

            All patients were operated by primary closure of perforation with omentopexy. The mean operative time recorded was 98.66 (range,
               60-170) minutes separately which was average 108.13 minutes in laparoscopic management and 88.25 minutes in conventional management,
               which is significantly less in conventional management. This average operative time is similar to study of Lee et al in which
               average operative time in laparoscopic group was 104 minutes and in open group is 75 minutes. [10] Majority of the perforation size recorded intra-operatively was 0.5*1 cm range in 30% cases which is similar to study done
               by Lee et al., in which average size of perforation was 5mm. [16] The mean hospital stay was 5.04 days; separately average 4.68 day in laparoscopic management and 5.7 in conventional management,
               which was significantly shorter in laparoscopic management. These is similar to study of Lee et al. in which there was average
               hospital stay of 4 days in laparoscopic group and 5 days in open group. [16] 
            

            The mean time duration of Ryle’s tube removal was 2.16 days separately which was average 1.95 days in laparoscopic management
               and 2.5 days in conventional management which was significantly less in laparoscopic management. Average duration of nasogastric
               decompression is almost similar to study of Bertleff et al. which were 2 day in laparoscopic group and 3 days in open groups. [17] The average time to start oral feeding was 3.27 days separately which was 2.86 days in laparoscopic & 3.9 in conventional
               management, which was statistically significant between both groups, shorter in laparoscopic management group. The mean time
               of passing stool post operatively was 4.23 days separately which was average 3.9 days in laparoscopic management and 4.8 days
               in conventional management. This time period was shorter in laparoscopic management as compare to conventional management.
               The average time to removal of Morison pouch drain, pelvic drain was 2.38 and 4.14 days respectively which was 2.18 & 3.77
               in laparoscopic and 2.6 & 4.55 in conventional management respectively which was significantly less in laparoscopic management.
            

            In this study 4 patient of peptic perforation were complained of wound complication like mild to moderate serous discharge
               or seroma formation; out of which in laparoscopic management group 1 case in this study and 0 cases in study of Lee et al.
               & in open laparotomy group 3 cases in this study and 6 cases in study of Lee et al. [16] In both studies wound complications were more in open laparotomy group. There was no any long term follow up complain in
               laparoscopic management patients but 12 patients had complain of weakness or mild to moderate pain at stitch line in open
               management group. Total 10 patients out of 100 were diagnosed by duodenal perforation. 5 out of 10 patients were managed by
               laparoscopic & 5 were managed by conventional management; 2 patients had to be converted from laparoscopic to open management
               for better approach and limited view in laparoscope. They are 20 out of 52 in laparoscopic group and 14 out of 49 as per study
               of Bertleff et al. [17] The mean time of removal of Ryle’s tube, removal of Morison pouch drain, removal of pelvic drain, starting of oral feeding,
               passing stool was 2, 2, 4, 3, 5 days respectively in laparoscopic management group which were 2, 3, 4, 4, 5 days in open management
               group. Thus oral intake can be started earlier in laparoscopic group. The average hospital reside was 5 days in laparoscopic
               group and 6 days in open management group. Thus average hospital stay is less in laparoscopic group. Parallel observations
               were noted in study of Lee et al, [16] and Bertleff et al. [17] Total 29 patients out of 100 were diagnosed as small intestinal perforation. 17 cases out of 29 had jejunal perforation and
               12 cases out of 29 had ilieal perforation. 12 out of 29 patients were managed by laparoscopic & 17 out of 29 patients were
               managed by conventional open management. The mean time of removal of Ryle’s tube, removal of Morison pouch drain, removal
               of pelvic drain, starting of oral feeding, passing stool was lesser in laparoscopic group followed by open management group.
               Thus oral intake can be started earlier in laparoscopic group. Post-operative ileus was developed in 2 cases of laparoscopic
               group and in 7 cases of open laparotomy group in this study. More chances of post-operative ileus in open laparotomy group
               of this study were due to pain in abdomen and less ambulation. Incidences of abscess formation, urinary tract infection, and
               respiratory tract complication like pneumonia were higher in open laparotomy group in this study. Total 16 patients out of
               100 were diagnosed as large intestinal perforation. 9 cases out of 16 was ascending colon perforation and 6 cases out of 16
               was descending colon perforation and 1 case was sigmoid colon perforation. 9 out of 16 patients were managed by laparoscopic
               & 7 out of 16 patients were managed by conventional open management. 2 out of 16 patients were needed to convert from laparoscopic
               to open method. The mean time of removal of Ryle’s tube, removal of Morison pouch drain, removal of pelvic drain, starting
               of oral feeding, passing stool was lesser in laparoscopic group then open management group. Thus oral intake can be started
               earlier in laparoscopic group.[18]  
            

            The standard operative time was lesser in open management group. Average hospital stay was 9 days in laparoscopic group and
               11 days in open group in distinction to 7.2 ± 4.1 days as in laparoscopic group in research performed by Ferdinando Agresta
               et al. [19] Thus average hospital stay is less in laparoscopic group. Post-operative ileus was developed in 2 cases of laparoscopic group
               and in 5 cases of open laparotomy group in this study. More chances of postoperative ileus in open laparotomy group of this
               study were due to pain in abdomen and less ambulation. Surgical wound infection was developed in 2 cases of laparoscopic group
               and in 6 cases of open laparotomy group in this study.
            

            Going on the findings of the present study and comparison with similar studies, it is observed that laparoscopic surgery is
               appropriate to surgery for peritonitis. It is confirmed that the austerely insidious approach permits superior diagnostic
               and curative precision, superior short- and long-term results and a quicker postoperative recovery. Laparoscopy offers sufficient
               visualization of the whole abdomen and pelvic cavity in the analysis of acute abdomen secondary to perforation leading to
               peritonitis. though operative times is frequently longer than open surgery, in presence of qualified surgeons with appropriate
               assortment of stable patients, laparoscopic management appears to be a realistic, secure and effectual surgical option in
               case peritonitis. However laparoscopic management requires skilled experience surgeons and laparoscopic set up. The threat
               of high intra-abdominal pressure due to pneumoperitoneum can be reduced by maintaining intraperitoneal pressure on or below
               12mmHg. Conversion to open laparotomy should be considered as a rational decision and not as a complication of the minimally
               invasive procedures. On the basis of our results there is significant decrease post-operative pain in abdomen in laparoscopic
               management group as compare to open management group. Post-operative nasogastric tube removal and abdominal drain removal
               is earlier in laparoscopic management group as compare to open management group in this study. In this study, in all patients
               of Conclusion Page 68 laparoscopic management group it was possible to start oral food intake earlier then in open management
               group. In this study all patients of laparoscopic management group ambulation was earlier with less post-operative complications
               as compare to open management group. Thus laparoscopic management of peritonitis, particularly for peptic and small intestinal
               perforation is more feasible than open laparotomy when patient is vitally and haemodynamically stable. However if laparoscopic
               surgery becomes difficult owing to a patient’s condition or surgeon’s lack of experience, the surgeon should not hesitate
               to convert to open surgery.
            

         

         
               Conclusion

            Results of the study shows that laparoscopic management is better than the conventional management as there was a fewer postoperative
               complications as compare to conventional management in terms of less postoperative complain like postoperative pain, earlier
               removal of Ryle’s tube, earlier removal of abdominal drains, earlier oral intake, earlier ambulation of patient, suture line
               infection, less respiratory complications like pneumonia, less urinary tract infections, less postoperative ileus, less intra-abdominal
               abscess and shorter hospital stay of the patients. However in laparoscopic management of peritonitis, operative time is longer
               than open conventional management and higher surgical skills are required in laparoscopy as compare to open laparotomy surgery.
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