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Short-term Outcome of Laparoscopic Ventral Hernia Repair : our experience in a resource limited centre 


Abstract:
Background: Ventral hernias are common problem in surgical practice. Repair of hernia by a prosthetic mesh is a well-recognized procedure. But whether the procedure is to be done by open or laparoscopic technique is still a topic of discussion. Laparoscopic intraperitoneal onlay mesh (IPOM) and IPOM Plus hernioplasty provide a novel approach to the management of ventral hernias. The purpose of the present study was to evaluate the usefulness of this procedure as routine operation for ventral hernias.
Results: There were 50 cases included in this study which was conducted in Dhaka Medical College and Hospital, Dhaka, Bangladesh from January 2022 to December 2024. Most of the patients were female (78%). Mean age of the patients was 51 ± 5 years. Majority of the patients presented with incisional hernia (26 out of 50). IPOM Plus was done in 38 patients were defect size was< 4 cm while 12 patients under IPOM. 2 patients were converted to open methods due severe adhesion. Mean duration of surgery was 113 ± 23 mins. There was no per-operative complications like bowel or vascular injury. Mean duration of hospital stay was 1.8±3 days. Major post-operative complications were seroma formation (6%), haematoma (4%) and port site infection (4%). There was no recurrence in 12 months follow up.
Conclusion: Laparoscopic intraperitoneal onlay mesh (IPOM and IPOm Plus) hernioplasty has proved to be an effective surgical procedure for ventral hernia repair. 
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Introduction:
“Ventral hernia is defined as any protrusion through abdominal wall with the exception of hernia through the inguinal and femoral regions” .1 “Ventral hernia can be classified as spontaneous (primary) or acquired (secondary) or by their site on the abdominal wall. Spontaneous hernias are classified as epigastric hernia, umbilical hernia, and paraumbilical hernia. Acquired hernias frequently arise following surgical incisions, so they are referred to as incisional hernias”.2  
“A ventral hernia can be umbilical, paraumbilical, epigastric, or incisional. The healthcare system is heavily burdened by abdominal wall hernias. According to a 2019 survey, the general population has a 20.9% prevalence of abdominal wall hernias.3Ten percent of all abdominal hernias are umbilic and epigastric hernias respectively.4 There have been reports of incisional hernias in 1% to 5% of laparoscopic port-site incisions and 10% to 50% of laparotomy incisions”.4
“Patients with ventral hernias frequently experience pain, discomfort, and the feeling of a mass emerging from their belly when they cough or sneeze”.4 “Usually, a comprehensive abdominal examination is sufficient to make a diagnosis. In rare instances, the bowel may incarcerate or strangulate presenting with severe abdominal pain, fever, and obstructive signs and requiring emergency surgery”.3 “Computed tomography (CT) is the most accurate diagnostic tool to evaluate the ventral hernia. CT scans show the precise location and size of the abdominal wall defect, the extent of muscle atrophy surrounding the defect site, and the connection between the intraperitoneal organs and the abdominal wall defect or hernia sac”.5
“In 1740, William Cheselden published the first method for repairing an umbilical hernia”.5 “The recurrence rate has remained between 10%-30% despite the use of either simple closure or the Mayo procedure, which was first described by William J. Mayo in 1901 and involved suturing by overlapping fascia using nonabsorbable sutures”.6 “A randomized clinical trial comparing mesh use with simple closure for umbilical hernia surgery found the use of mesh resulted in a considerably decreased rate of recurrence”.7 
“The main challenges in hernia management lie in deciding the surgical approach and type of repair procedure to do: laparoscopic or open surgery; anatomical or mesh repair and type of mesh to use, and where to place the mesh to guarantee the strongest possible repair with the least probability of recurrence” .8 “Open hernioplasty has a recurrence rate of 12.5% -19%. Moreover, this method has several drawbacks, such as, extensive soft tissue dissection, raising of flaps, and placement of drains”.9 “This leads to a complication rate of up to 20% involving the wound, exposure and infection of mesh, fistula formation and other problems”.10
“The use of laparoscope in the treatment of abdominal wall hernia repair,was first reported in 1993 by LeBlanc and Booth” .11 Laparoscopic intraperitoneal onlay mesh (IPOM) and IPOM Plus hernioplasty provide a novel approach to the management of ventral hernias. The intra-peritoneal onlay mesh (IPOM) repair employs a composite mesh to bridge the defect from the peritoneal side. If the defect is minor, intracorporeal suturing is used to close the defect which is known as IPOM Plus. This may offers benefits for the patients from the use of laparoscopic surgery in which there is less operative time, shorter hospital stay, improved the patient outcome and fewer complications in comparison to open hernia repair. 
The present study was conducted assess the sort-term outcome of laparoscopic ventral hernia repair by IPOM and IPOM Plus.


Materials and Methods:
The present study was a prospective study which conducted in Dhaka Medical College and Hospital, Dhaka, Bangladesh to assess the sort-term outcome of laparoscopic ventral hernia repair by IPOM and IPOM Plus. A total number of 50 patients were included in this present study by purposive sampling method. All patients with non-complicated ventral hernia was included in this study. Exclusion criteria included complicated ventral hernia, patients unfit for general anesthesia and pregnancy. All cases were done by an expert surgical team of Dhaka Medical College and Hospital.  An ethical approval was taken from institutional ethical committee. All patients provided informed consent to participate in the study and for the surgical procedure. 
Operative Procedure:
Location of the hernia was traced, position of the ports marked and expected location of mesh mapped, and just before the patient is mounted on operation table. IPOM and IPOM Plus were performed using three puncture technique. Pneumoperitoneum was established by placement of a Veress needle into left subcostal area in mid-clavicular line. A 10mm port was introduced in left anterior axillary line at the level of the defect, and two 5mm ports were created depending on the position of hernia. Contents were reduced by external pressure and internal traction. Adhesions were cut at avascular line using scissors and cautery. If the defect is small (< 4 cm) then the defect was closed by intracorporeal suturing (IPOM plus). Mesh was marked at center, suture ligatures were placed at corners. The center was fixed with atraumatic suture with straight needle. Then the mesh was rolled and introduced through the 10mm port. The needle was pushed out through skin puncture at the center of the defect. Suture passer puncture was done over the corners of the mesh and ligature ends were brought through the same skin puncture wound at each corner keeping intervening tissue in between separate puncture sites in inner parietal wall. The suture ends were tied, cut and the knot allowed to slip within tissue through the external puncture points. Margins of the mesh were fixed with parietal wall from inside using titanium spiral tack (Figure-1).
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Figure -1 peroperative view of laparoscopic ventral hernia repair
(A) Ventral hernia defect (B) Suturing of defect by suture passer (C) Mesh placement
Patient’s age, sex and comorbidities were noted. Per-operative complications were documented. Operative time and duration of hospital stay were along with post-operative complications like seroma formation, port site infection, hernia recurrence were also observed. Patients were followed up for 12 months for any other complications.
Statistical analysis was done by SPSS version 26.0 Windows (SPSS Inc, Chicago, IL, USA). Qualitative data was presented as number and percent. Comparison between groups was done by Chi-Square test. Quantitative data was presented as mean ± SD and range.  Student t-test was used to compare between two groups. P < 0.05 was considered to be statistically significant. 
 
 










Result:
This was a prospective non-randomized study which was conducted for 24 months where 50 patients were included. Mean age of the patients were 51 ± 5 years. (Fig-2) Most of the patients were female (39 out of 50). 38 patients were obese as evidenced by BMI > 30kg/m2. 26 (52%) 
26 patients presented with incisional hernia. Among them 8 patients has undergone previous surgery for incisional hernia repair by open method and 2 patients had multiple surgeries. 16(32%) patients had paraumbillical hernia and 8(16%) patients had epigastric hernia. Lower abdominal defect was present in 35(70%) patients there upper abdominal defect was present in 15(30%) patients. (Table-1)   

Fig-2 age distribution of the patients

Table-1 demographic characteristics of the patient

	Characteristic
	Number
	Percentage

	Sex
	
	

		Male	
	11
	22%

	Female
	39
	78%

	Hernia type
	
	

	Incisional hernia
Para umbilical hernia
Epigastric hernia

Upper abdominal defect
Lower abdominal defect
Obesity (BMI> 30kg/m2

	26
     16
                          8

   

                         35      
                         15

                         26
	52%
32%
                     16%


                     
70%
30%

52%


All patients operated laparoscopic for inguinal hernia were ASA (American Society of Anesthesiology risk class) I and II. Comorbidities were represented by blood high pressure, chronic kidney disease and type 2 diabetes mellitus. (Fig-3)










Fig-3 co-morbidities of the patients
38(76%) patients were operated by IPOM Plus where the defect size was < 4 cm. Mean operative time was 113 ± 31 mins. There was no per-operative injuries like bowel or vascular injuries. Mean duration of hospital stay was 1.8±3 days. 2 patients were converted to open method due to huge adhesion. (Table-2)    






	Variable
	Number

	Mean duration of surgery
	113 ± 31 mins.

	Total Number of IPOM Plus
	38(76%)

	Total Number of IPOM
	12(245)

	Converted to Open Method
	2(4%)

	Bowel Injury
	0(0.00%)

	Vascular Injury
	0(0.00%)

	Mean duration of hospital stay
	1.8±3 days.


Table-2:  peroperative variables of the patients
Seroma formation was noted in 2(4%) patients were port site infection was present in 2 (4%) patients. One patient developed Trocar haematoma. There was no mesh infection, mesh eventration and recurrence in 6 months follow up. (Table-3)








		Complications	
	Number
	Percentage

	Seroma
	3
	6%

	Haematoma
	2
	4%

	Port site infection
	2
	4%

	Mesh infection
	0
	0%

	Mesh eventration
	0
	0%

	Recurrence
	0
	0%


Table-3 post-operative complications of the patients








Discussion:
Ventral hernia is a common disease in our country which requires surgical attention. The use of mesh has been reduced the surgical failure. Before the introduction of prosthesis, recurrence rate exceeded 50% of cases.12 Repair of hernia by a prosthetic mesh is a well-recognized, low recurrence procedure but whether the procedure is to be done by open or laparoscopic technique is still a topic of debate. Besides, reduced daily activities and high socioeconomic expenditures for procedures are linked to ventral hernias.
Infection, seroma/hematoma formation, postoperative discomfort, recurrence, and extended hospital stays can all complicate surgical treatment of ventral hernias. The repair can be performed laparoscopically or openly. A shorter hospital stay, a lower likelihood of recurrence, and fewer postoperative problems are all linked to laparoscopic repair. Because of the improved post-operative results, the laparoscopic method of ventral hernia repair, has gained widespread acceptance.13 In laparoscopic IPOM and IPOM Plus hernioplasty, the surgical wound is small. Hence, there is short hospital stay, lower wound complications, reduced post-operative pain and early recovery. In addition, in IPOM and IPOM Plus hernioplasty, the mesh is placed intraperitoneally. So, extensive tissue dissection is not required. The mesh overlaps the defect by at least 3-5cm margin, giving a strong support. Hence, a better post-operative outcome.14
We conducted this study to analyze the short term outcome of laparoscopic IPOM and IPOM plus in midline ventral hernia repair in terms short term complications. Our results also demonstrated a significant reduction in both seroma formation and the incidence of recurrence in the patients undergoing laparoscopic IPOM and IPOM-Plus.
More than three fourth of the patients in our study were female which coincided with other studies.15This is probably due to lax and weak anterior abdominal wall in females due to repeated child birth. In addition, history of caesarean section in females is an important predisposing factor.
The majority of patients were aged between 40 and 59 years. Similar findings were also noted in other studies conducted by Costana MJ and Bellucci I.16Most of the cases in the present study was incisional hernia (26 out of 50).Similar findings were also noted in other studies.17
Mean operative time was 113 ± 31 mins and mean hospital stay was 2±3 days. Similar findings were also noted by studies conducted by Amid PK and Graham L.17
In our study 4% of laparoscopic cases were converted to open repair due to huge adhesion. Open conversion represented as 11.1 % in Asencio (2009), 13.6% in Itani (2010) 8.5 % in Eker (2013), 2.5% and 2.7% .18,19,20 The indication of conversion varied, among studies, from unsafe procedure with laparoscopic adhesionlysis, obesity with inability to reduce the hernia content or due to bowel injury.
This study reported no hollow viscera or vascular injury. The result of this study matches with many studies such as Misra  and Olmi (2007) and Navarra (2007).21,22Other studies showed variable rates of bowel injuries like, Rogmark (2013) with 4.6% Barbaros (2007) with 4.3% for laparoscopic surgery.23,24
Recurrence is 0% in our study, in comparison to other studies (3%-11%), it is much less.25,26This difference is probably due to the large number of cases in different studies, and because large complex hernias were attempted for laparoscopic repair. According to a study by Sadava et al. in the case of all ventral hernias, the rate of recurrence decreased with defect closure laparoscopically, from 18% to 6% (P = 0.07) compared to open mesh repair .27 Another study  by Tandon A et al., demonstrated a significant decrease in the recurrence rate, from 24% to 5% (P = 0.04).28
Resorption, persistence, or complications are the three natural ways that postoperative seroma might develop. BMI (obesity), prior surgery, SSI, number of prior surgeries, prior hernia repair, defect size, and overuse of cauterization were risk factors for seroma. Colavita PD et al. assessed the defect size in 315 patients who had hernias between 5 and 15 cm in size.29 With a threshold of 10 cm, the defect's magnitude served as an independent predictor of recurrence. Seroma and port site infection rate was6% and 4% respectively which was also observed by Ahonen S and Erek M.30 While other studies showed a higher rate of seroma and infection rate ranging between 8%-11%.31,32
There are a few limitations of the study. It was single center study with a small study population and duration of follow-up was only for 12 months. Longer follow-up period would be necessary to assess the long-term outcomes of the procedures. A large scale multicenter study should be conducted to provide a better outcome to the patients.







Conclusion:
Laparoscopic intraperitoneal onlay mesh (IPOM and IPOM Plus) repair was observed to be an effective surgical procedure for ventral hernia repair. It provides much benefits with low complications and less recurrence rate in experienced hands. Hence it can be considered as primary procedure for ventral hernia repair.
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Age Distrubution

number	20-29 yrs	30-39 yrs	40-49 yrs	50- 59 yrs	>	60 yrs	2	10	32	3	5	Column1	20-29 yrs	30-39 yrs	40-49 yrs	50- 59 yrs	>	60 yrs	Column2	20-29 yrs	30-39 yrs	40-49 yrs	50- 59 yrs	>	60 yrs	


Patients comorbidities

Patients comorbidities	
no comorbidities	Hypertension	CKD	DM	32	5	5	8	
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