Surgical synergy: concurrent laparoscopic cholecystectomy for cholelithiasis with laparoscopic mesh hernioplasty for ventral hernia - possibility & feasibility

Abstract
Background: Laparoscopic cholecystectomy (LC) is a standard procedure for treating benign biliary pathology, while laparoscopic hernia repair is the preferred approach for managing ventral and inguinal hernias. Traditionally, these procedures were performed separately due to concerns about mesh infection and surgical complexity. This study evaluates the feasibility, safety, and outcomes of concurrent LC (laparoscopic cholecystectomy) and laparoscopic mesh hernioplasty. minimally invasive surgical procedure for patients with concomitant gallbladder stones and inguinal hernia. The procedure can decrease the number of hospitalizations and reduce the length of hospital stay and economic burden, early return in to normal life.
Methods: A retrospective observational study was conducted on 10 patients who underwent simultaneous LC and laparoscopic hernioplasty at Dr. M K Shah Medical College & Research Centre, SMS Multispecialty Hospital. In our study, we have included all patient who has gall stone (asymptomatic/symptomatic) with ventral hernia. Preoperative risk factors, intraoperative findings, and postoperative recovery were analyzed over a six-month follow-up period. The hernia repair techniques included Transabdominal Preperitoneal (TAPP), Totally Extra peritoneal (TEP), and Transabdominal Retrorectus Mesh (TARM) hernioplasty for inguinal/umbilical/incisional hernia with Laparoscopic cholecystectomy. All Complications like surgical site infections (SSI) or mesh-related  complication related to long anesthesia , an recurrence, or mortality were analyzed.  
Results: All 10 patients successfully underwent Laparoscopic cholecystectomy with Laparoscopic hernia repair. One patient required conversion to open surgery due to bile spillage. The mean operative time was 3.8 hours (range: 3–5 hours). Postoperatively, 90% of patients reported a pain score of 3–4 on the Visual Analog Scale (VAS), and all were mobilized within 8 hours. Drain removal was done on postoperative day (POD) 1 in 90% of cases, except for one patient with bile leakage. No surgical site infections (SSI) or mesh-related complications, no complications related to long anesthesia recurrence, or mortality were observed during the six-month follow-up.
Conclusion: Simultaneous laparoscopic cholecystectomy and hernioplasty are safe and effective approaches in selected patients. Proper patient selection, meticulous surgical techniques, and strict infection control protocols are essential for preventing mesh-related complications. This combined approach reduces the number of surgeries and hospital admissions, shortens recovery time, and ensures favorable outcomes. 
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Introduction
Gallstones are the most common biliary pathology, affecting an estimated 10–15% of the population in Western societies. Interestingly, more than 80% of cases are asymptomatic, and many people are unaware they have gallstones. This often leads to incidental findings when patients undergo an investigation of other conditions, such as a hernia. Annually, approximately 1–2% of individuals with gallstones will develop symptoms that necessitate surgical intervention, making cholecystectomy one of the most frequently performed surgeries.
A hernia is defined as an abnormal protrusion of an organ or tissue through an opening in the layer that normally confines it. There are various types of hernias, often arising from areas of weakness in the abdominal wall. For this discussion, we focus on umbilical, para-umbilical, direct and indirect inguinal, and incisional hernias.1
Laparoscopic ventral hernia repair, first introduced in 1992, has gained widespread popularity due to its advantages, including shorter hospital stays, better patient outcomes, and fewer complications compared to traditional open procedures.2
Laparoscopic surgery, however, has become the procedure of choice for both hernia repair and cholecystectomy.1 One of the primary advantages of laparoscopic surgery is the faster recovery time, both during and after the procedure. This has made it a preferred choice for many patients and surgeons alike, offering minimal invasiveness, reduced hospital stays, and quicker return to normal activities.          
Historically, the repair of hernias concomitant with cholecystectomy was rarely performed. However, as laparoscopic herniorrhaphy gained popularity, performing both surgeries together has become a more common practice. While simultaneous procedures are generally considered an attractive option for patients, concerns about potential complications, such as mesh infection, hernia recurrence, and post-operative recovery challenges, have raised questions about the safety and efficacy of this approach. However, the first criticism involves managing two distinct surgical fields—the upper abdomen and inguinal/umbilical region—which require different surgical positions and port placements. Additionally, some authors caution against combined surgery due to an increased risk of mesh infection. Laparoscopic cholecystectomy (LC) is considered potentially contaminated, as patients with cholelithiasis often have bile contaminated with microorganisms such as Escherichia coli and Klebsiella pneumonia.3 Despite these concerns, limited studies have specifically addressed the safety of performing laparoscopic inguinal hernia repair (LIHR) and LC simultaneously; the main complication of this synergy is mesh-related complications. 
This minimally invasive surgical procedure is always beneficial for patients with concomitant gallbladder stones and inguinal hernia. The procedure can decrease the number of hospitalizations and reduce the length of hospital stay and economic burden, early return in to normal life.
This study aimed to evaluate and analyze a series of patients who underwent simultaneous ventral hernioplasty + LC, with emphasis on the preoperative risk assessment, intraoperative complications and port position for various types of lap hernioplasty with LC and postoperative complications.
Aim of the study:
· To evaluate a series of patients who underwent simultaneous laparoscopic hernia meshplasty and laparoscopic cholecystectomy
Objectives of the study:
· To evaluate the port position of different types of laparoscopic hernia surgery with Lap cholecystectomy. 
· To evaluate the operative time required for both laparoscopic surgeries. 
· To evaluate post-op recovery in patients who underwent simultaneous surgery 
· To evaluate the complications related to the mesh who underwent simultaneous surgery
· To evaluate postoperative respiratory complications due to prolonged anaesthesia who underwent simultaneous surgery 
· To compare different management techniques for hernia, repair feasible with laparoscopic cholecystectomy 
· To evaluate the recurrence rate of Hernia 
Material and methods: A retrospective observational study was conducted on 10 patients who were operated at a tertiary care center, Dr. M K Shah Medical College & Research Centre, SMS Multispecialty Hospital. In our study, we have included all patient who has gall stone (asymptomatic/symptomatic) with ventral hernia. the records of patients who underwent laparoscopic cholecystectomy for cholelithiasis/chronic cholecystitis & laparoscopic hernioplasty for umbilical/incision/inguinal between January 2023 to December 2024. Primary hernia repair and complete data were included in the study. In these patients, standard laparoscopic cholecystectomy was performed by inserting a camera trocar through the supraumbilical port and performing primary hernia repair with polypropylene mesh placement. Patients’ age, gender, surgical technique, postop outcome, length of stay, recurrence, postop surgical site infection, and mesh-related complications were noted for 6 months postoperatively. Preoperative prediction parameters for difficult cholecystectomy and feasibility for hernia were assessed in all patients, and intraoperative measure was also recorded.
Surgical technique 
All patients underwent 1st laparoscopic cholecystectomy. Followed by mesh hernioplasty repair, TAPP (transabdominal preperitoneal) or TARM (transabdominal rectrorectus mesh hernioplasty). For LC port placement were supraumbilical, epigastric, 4cm below the costal margin in mid axillary line , and 6cm below the costal margin midclavicular line, after establishing the critical view of safety, double proximal clipping of cystic duct and cystic artery were performed followed by dissection of the gallbladder bed with monopolar energy. The gallbladder was removed through the umbilical trocar (protected by a bag to prevent bile and stone spillage)
For inguinal repairs, the supraumbilical port was used as an optical port and two additional 5mm ports were inserted on both sides midclavicular line at the level of the umbilicus, in TAPP peritoneal flap was created with a 5cm margin surrounding the defect, and a polypropylene lightweight macro pore mesh (15cm x 11/12 cm) was used to cover the myopectineal orifice. The mesh was fixed with non-absorbable tacks in all TAPPs. In TAPP, a tight closure of the peritoneum was performed with a continuous absorbable suture to avoid possible contamination of the mesh due to bile leakage. 
TEP for inguinal hernia 10mm optical port at supra umbilicus and 5mm port midway between the symphysis pubis and umbilicus and 3rd 5mm port 2 fingers above the port in midline and for LC we have inserted additional port 10mm at sub xiphoid and 5mm in the anterior axillary line below the costal margin.2
For umbilical/paraumbilical/incision hernia (EHS m3) hernia TARM (transabdominal rectrorectus mesh hernioplasty). Trocars placement was as standard LC port placement and an additional 5mm port was inserted in the left subcostal midclavicular and 5mm right subcostal port of LC was used as a working port. In TAPP peritoneal flap was created, the cavity was reduced, and the defect was closed, Polypropylene mesh was kept in the preperitoneal space and the flap was closed by an absorbable suture, The size of mesh depended on the size of the defect as mesh cover defect and the 5cm surrounding of the defect. In TARM PRS + peritoneal complex horizontal flap at the epigastric was raised retrorectus space was created and contained. Were reduced and the defect was closed by Prolene suture and the PRS+Peritoneum complex was closed in midline and polypropylene mesh was kept according to the size of the defect Then peritoneum +PRS flap was closed by absorbable suture.2
ETep for umbilical/incisional hernia 1st 10mm port at 5cm above defect and 5cm lateral to midline use as an optical port and two 5mm port medial to linea semilunaris 5cm below above port dissection was done in retrorectus canal and contain reduce and prolene mesh kept then another 10mm port inserted umbilicus and additional 5mm port was inserted in anterior axillary line.2
[image: C:\Users\Administrator\Pictures\Untitled 30 (2).jpg]
Figure 1: Port position for LC shown by RED dots
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Figure 2: A-port position for right laparoscopy TAPP and additional port for LC; B-port position for B/L laparoscopy TAPP and additional port for LC shown by RED DOTS; C-port position for left laparoscopy TAPP and additional port for LC shown by RED DOTS
[image: C:\Users\Administrator\Desktop\kalpit thesis\paper\96bd404e-9b77-4334-a383-71a507fac479.jfif]
Figure 3: Port position for laparoscopy TARM umbilical hernia + LC placement
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Figure 4: ETep +LC port



 Follow-up was done in the OPD and consisted of patient complaints and a physical examination.
Inclusion criteria
Patient diagnosed with having incisional (EHS M3) /umbilical/paraumbilical/inguinal hernia with multiple GBstone /chronic cholecystitis who undergoing planned laparoscopic surgery.
Results: 
Table 1: Patient Demographics
	Parameter
	Value

	Total Patients
	10

	Mean Age
	56.8 years (33–87 years)

	Sex Distribution
	Male: 8 (80%), Female: 2 (20%)


Table 2: Preoperative Factors
	Factor
	Number of Patients (%)

	Interval Between Onset & Presentation
	

	>72 hours
	1 (10%)

	Within 1 month
	1 (10%)

	Within 5 months
	1 (10%)

	No specific history
	7 (70%)

	Previous Abdominal Surgery
	

	Present
	5 (50%)

	Absent
	5 (50%)

	Ultrasonography (USG) Findings
	

	GB Calculi Present
	10 (100%)

	GB Wall Thickness Normal
	7 (70%)

	GB Wall Thickened (>5mm)
	3 (30%)

	Associated Hernias
	

	Inguinal Hernia
	6 (60%)

	Incisional/Umbilical Hernia
	4 (40%)

	Body Mass Index (BMI)
	Mean: 25.8 (Range: 20–35)

	ASA Classification
	

	ASA I
	2 (20%)

	ASA II
	7 (70%)

	ASA III
	1 (10%)


Table 3: Surgical Procedures Performed
	Pt no 
	Procedure
	No. of Patients (%)

	1
	LC + TARM for Incisional Hernia
	1 (10%)

	2,7,8
	LC + TAPP for Inguinal Hernia
	3 (30%)

	10,4
	LC + TEP for Inguinal Hernia
	2 (20%)

	3
	LC + E-TEP for Incisional Hernia
	1 (10%)

	6
	LC + E-TEP for umbilical Hernia
	1 (10%)

	9
	LC + Open Lichtenstein Hernioplasty
	2 (20%)

	5
	LC + laparoscopic  converted to Open Lichenstein hernioplasty
	1 (10%)


Table 4: Intraoperative complications
	Pt no 
	Finding
	Number of Patients (%)

	1
	GB Distended with Multiple Calculi
	10 (100%)

	2,4,7,8,10
	GB Inflamed Wall
	5 (50%)

	7,5
	Dense Adhesions
	2 (20%)

	5
	Bile/Stone Spillage
	1 (10%)



Table 5: Operative time
	Pt No.
	Operative Time (in hours)

	1
	5 hrs

	2
	3 hrs

	3
	4 hrs

	4
	4 hrs

	5
	3 hrs

	6
	4 hrs

	7
	4 hrs

	8
	4 hrs

	9
	3 hrs

	10
	4 hrs


Descriptive Statistics:
· Total number of patients: 10
· Minimum time: 3 hours
· Maximum time: 5 hours
· Mean operative time: 3.8 hours
· Median operative time: 4 hours
· Mode: 4 hours



· 



Table 6: Postoperative course and recovery

	Outcome
	Number of Patients (%)

	Pain Score (VAS 4/10) on POD-0
	9 (90%)

	Pain Score (VAS 4/10) on POD-3
	9 (90%)

	Mobilization within 8 hours
	10 (100%)

	NBM Status Lifted within 8 hours
	10 (100%)

	Drain Removal on POD-1
	9 (90%)

	Drain Kept for 3 Days (Bile Leakage)
	1 (10%)

	Surgical Site Infection (SSI)
	0 (0%)

	Suture Removal on POD-12
	10 (100%)

	Recurrence 
	0

	Mortality
	0



Table 6A:
	No of patient 
	PAIN SCORE ON POD -0
	PAIN SCORE ON POD -1
	PAIN SCORE ON POD -3

	1,2,3,4,6,7,8,9,10
	4/10
	2/10
	1/10

	5
	7/10
	5/10
	3/10



Table 6B:
	No of patient 
	[bookmark: _GoBack]Drain removal on

	1,2,3,4,6,7,8,9,10
	POD -1

	5
	POD-2




Post-operative course and recovery - Postoperatively, all patients had a pain score of 3–4 on the Visual Analog Scale (VAS), except for one patient who was converted to an open procedure. All patients were mobilized after 8 hours, and the patients started oral feeding after 8 hours. The drain was removed on postoperative day 1 (POD-1) if the output was less than 10 mL in 24 hours and non-bilious. However, in one patient, a bile-tinged output was observed, so the drain was kept in place for three days. No recurrence and no mortality.
All patients were followed up for three months postoperatively, and none developed surgical site infections (SSI) during the postoperative period. Suture removal (SR) was performed on postoperative day 12 (POD-12) in all patients.
A total of 10 patients underwent laparoscopic cholecystectomy with concurrent hernia repair. The mean age was 56.8 years, ranging from 33 to 87 years, with 80% being male and 20% female.
In terms of preoperative factors, 70% of patients had no specific history of onset, while 10% presented within 72 hours, 10% within one month, and 10% within five months. A history of previous abdominal surgery was present in 50% of patients. Ultrasonography revealed gallbladder (GB) calculi in 100% of patients, with 70% having normal GB wall thickness and 30% showing a thickened wall (>5mm). Additionally, 60% of patients had inguinal hernia, while 40% had incisional or umbilical hernia. The mean BMI was 25.8 (range: 20-35), and ASA classification showed 20% in ASA I, 70% in ASA II, and 10% in ASA III.
Regarding surgical procedures, 10% underwent LC + TARM for incisional hernia, 30% underwent LC + TAPP for inguinal hernia, 20% underwent LC + TEP for inguinal hernia, 10% underwent LC + E-TEP for incisional hernia, 10% underwent LC + E-TEP for umbilical hernia, 20% underwent LC + open Lichtenstein hernioplasty, and 10% underwent LC converted to open Lichtenstein hernioplasty.
During intraoperative findings, 100% had a distended gallbladder with multiple calculi, 50% had an inflamed GB wall, 20% had dense adhesions, and 10% experienced bile or stone spillage. The mean intraoperative time was 3.9 hours, ranging from 3 to 5 hours.
In terms of operative time, the minimum time was 3 hours, the maximum time was 5 hours, with a mean time of 3.8 hours, and both the median and mode were 4 hours.
Postoperatively, 90% of patients reported a pain score of 4/10 on POD-0, which persisted until POD-3. All patients were mobilized and resumed oral intake within 8 hours, and the drain was removed on POD-1 in 90% of patients, except for one patient (10%) who experienced bile leakage and required drain removal on POD-3. There were no cases of surgical site infection (SSI), recurrence, or mortality, and suture removal was performed on POD-12 for all patients.
Discussion –
Cholecystectomy and inguinal/umbilical hernia repair are among the most frequently performed surgical procedures worldwide. Laparoscopic cholecystectomy, introduced in the mid-1980s, rapidly gained acceptance and became the standard approach by the early 1990s. In contrast, laparoscopic ventral hernia repair initially lagged in adoption. However, recent studies highlighting its significant advantages have led to its widespread use in recent years.3
Given their high prevalence, it’s not uncommon for these conditions to occur together. Historically, performing both surgeries simultaneously was rare due to the need for separate operative fields and approaches—laparoscopic for cholecystectomy and open for inguinal hernia repair. However, with the widespread adoption of minimally invasive techniques for hernia repair, combined surgery has emerged as a practical and efficient option. 3
The appeal of simultaneous surgery lies in its convenience and efficiency. Patients benefit from addressing both issues in a single operation, requiring only one anesthesia and a single recovery period. This approach minimizes downtime, allowing a quicker return to daily and professional activities. 
Encouragingly, long-term complication rates for combined procedures are comparable to performing each surgery separately, reinforcing their safety and practicality. Previous studies have demonstrated the safety of performing concomitant laparoscopic ventral hernia mesh repair and bariatric procedures, such as sleeve gastrectomy and gastric bypass. Notably, none of the patients in these reports experienced mesh infections or additional systemic complications as a result of the combined approach. Contraindications for this synergy are 1. Bile spillage 2. Undue contamination by body fluids 3. Acute/doubtful gallbladder inflammation 4. Associated malignancy.5 
When considering inguinal hernia repair in the context of combined surgeries, the choice of technique becomes an important discussion. Since laparoscopic cholecystectomy (LC) requires access to the peritoneal cavity, the transabdominal preperitoneal (TAPP) approach—widely regarded as the most commonly used hernia repair technique globally—may be the preferred option. Alternatively, the extra peritoneal (TEP) approach offers a distinct advantage by preserving peritoneal integrity, as it typically avoids opening the peritoneum. This theoretically provides better mesh protection. However, studies have shown no significant difference in mesh infection rates between the two techniques. For instance, Savita et al.24, in a series of 23 patients, found no difference in infectious complications between TEP (n=11) and TAPP (n=12) following LC. 4 
When employing the TAPP approach, meticulous closure of the peritoneum is essential to minimize risks. Performing a laparoscopic cholecystectomy alongside a TAPP (Transabdominal Preperitoneal) laparoscopic inguinal hernioplasty is a safe and effective approach for managing uncomplicated benign biliary pathology with a concurrent inguinal or femoral hernia. 5 At their institution, the TEP technique remains the preferred choice, even for isolated inguinal hernia repairs, due to its minimal disruption of the peritoneum and potential for reduced postoperative complications. They have performed laparoscopic TAPP followed by laparoscopic cholecystectomy and LC followed by TAPP mesh hernioplasty according to surgeon preference.5
In my study, we have done both approaches. If significant bile leakage occurs during laparoscopic cholecystectomy (LC), surgeons should carefully assess whether to continue with laparoscopic inguinal hernia repair (LIHR). In cases where contamination poses a concern, postponing the hernia repair for a later procedure may be the safest approach. Alternatively, transitioning to an open repair can be considered to address the hernia without compromising patient safety. In this study, there was a bile spillage in one case in that case, we converted to open. Using both approaches, there was no case of post-op mesh infection reported. In postoperative recovery, there were no significant differences in pain, early mobilization, wound infection, or recurrence. 
In one study, they concluded that the use of prosthetic repair for incisional hernias during simultaneous colonic operations is feasible and effectively restores abdominal wall anatomy. With proper surgical techniques, there is no justification for avoiding abdominal wall prostheses, even in contaminated procedures. 6
In this study we have assessed preoperative risk parameter for difficult cholecystectomy and difficulty for laparoscopic hernia operation so we can plan approach accordingly example in patient with gall stone and normal wall without any changes of cholecystits we can do 1st  eTEP approach for umbilical/incision or TEP for inguinal hernia and then plan for cholecystectomy and if preoperative parameter suggest difficult cholecystectomy we can plan 1st cholecystectomy followed by TAPP for umbilical/incision/inguinal hernia and if there is inadvertently spillage bile or stone in difficult cholecystectomy we can have option of convert to open or postpone the hernia part, in this study we have also include port position for all type of surgery we have mention in methodology and postoperative follow up and complication, this all details making in article different form other. This study had certain limitations, including its retrospective design, single-center setting, small sample size, and limited follow-up duration. Notably, in my study, all 10 patients surveyed indicated they would choose combined surgery again if given the option. 
Similar study reviews as
 In total, 167586 cases were identified, 165,758 ventral hernia repairs alone, and 1,828 ventral hernia repairs with concomitant cholecystectomy. There was no difference in 30-day mortality, length of stay, readmission, return to the operating room, or postoperative complications between groups. Patients who underwent simultaneous VHR/CCY when compared to those who had VHR alone had no differences in the rate of surgical site infections (1.86% vs. 1.97%, P = 0.57) or sepsis (0.82% vs. 0.41%, P = 0.10).7

Ten studies comprising 199 patients were included in the review. The mean operative time for combined LC and LIHR ranged from 55 to 157 minutes, with an average hospital stay between 1 and 4 days. The overall complication rate was 22%, with seroma/hematoma formation (6.5%) being most common. There were no reported mortalities or cases of mesh infection.8

Study done by Shunsuke Hayakawa et.al  The mean operative time was 157 39 min, and the mean postoperative hospital stay was 3.2 0.6 days. The median cost was $7673 for TAPP + LC. The mean postoperative length of hospital stay was 1.1 0.6 day for TAPP alone and 3.4 1.4 days for LC alone. The median costs of TAPP alone and LC alone were $4932 and $5453, respectively. Regarding intraoperative complications, the inferior epigastric vessels were damaged in two patients, and seroma was detected as a postoperative complication in one; these complications were spontaneously resolved. No mesh- or infection-related complications were noted.9
Mean operating time was 55 minutes (ranging from 30-60) and average length of stay was 3.625 days (ranging from 2-7). In order to perform a cholecystectomy, 1-2 additional trocars were used. No intra-operative complications were observed. At a follow-up visit on postoperative day 7, a small hematoma (10 ml of blood was punctured) in the right groin was noted in one patient. Another patient developed fever postoperatively, treated conservatively with antibiotics.10
Combined laparoscopic inguinal hernia repair and cholecystectomy is a safe procedure, with no increase in mesh infection. In addition, it has important advantage of reducing hospital costs and increase patient' satisfaction.11

Conclusion
This study demonstrates that simultaneous laparoscopic cholecystectomy and laparoscopic hernia repair can be performed safely in selected patients. The combined approach reduces hospital admissions, shortens recovery time, and avoids multiple anesthetic exposures. Our findings indicate that concerns about mesh infection and postoperative complications can be minimized with careful patient selection, strict adherence to sterile technique, and appropriate management of intraoperative bile spillage. Further studies with larger sample sizes and extended follow-up periods are required to confirm the long-term benefits and risks associated with this approach.
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