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 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 patients who have gallstones (asymptomatic/symptomatic) with a ventral hernia. Preoperative risk factors, intraoperative findings, and postoperative recovery were analyzed over a three-month follow-up period. The hernia repair techniques included Transabdominal Preperitoneal (TAPP), Totally Extraperitoneal (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 complications related to long anesthesia, 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, 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 to normal life.
This study aimed to evaluate and analyze a series of patients who underwent simultaneous ventral hernioplasty + LC, emphasizing 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 anesthesia 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, Chandkheda, Ahmedabad. In the study, we included all patients who had gallstones (asymptomatic/symptomatic) with a 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 3 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:

The sequence of LC and laparoscopic hernioplasty was decided based on criteria for difficult cholecystectomy. If the criteria suggested a difficult cholecystectomy, then in such cases, LC was done before hernioplasty, followed by TAPP (transabdominal preperitoneal) or TARM (transabdominal rectrorectus mesh hernioplasty). If not, then TEP (Totally extra peritoneal), ETEP (Extended totally extra peritoneal) was done, followed by LC. 

LC port placement was supraumbilical, epigastric, 4cm below the costal margin in the mid-axillary line, and 6cm below the costal margin midclavicular line. After establishing the critical view of safety, double proximal clipping of the cystic duct and cystic artery was performed, followed by dissection of the gallbladder bed with monopolar/bipolar 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.1
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 the 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 the 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 The defect was closed by Prolene suture. 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
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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 an additional port for LC shown by RED DOTS; C-port position for left laparoscopy TAPP and an 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, Gallstones in patients with Sickle cell disease or other chronic hemolytic anemias, Large stones (>2–3 cm)/chronic cholecystitis, Gallbladder anomalies who are 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%)

	Multiple calculi/GB calculi size > 2cm/chronic cholecystitis  changes with 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
	1 (10%)

	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
	3 (30%)

	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 
	Drain removal on

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

	5
	POD-2




Results
Patient Demographics
A total of 10 patients were included in the study. The mean age was 56.8 years (range: 33–87 years). The cohort was predominantly male (n = 8, 80%) with only two female patients (20%) (Table 1).
Preoperative Clinical Profile
The majority of patients (70%) had no specific history regarding the interval between symptom onset and hospital presentation. One patient each (10%) presented within 1 month and 5 months of symptom onset, and another presented after 72 hours. A history of prior abdominal surgery was noted in 5 patients (50%).
Ultrasonography revealed gallbladder (GB) calculi in all patients (100%). Seven patients (70%) exhibited either of the following: multiple calculi, calculi >2 cm, or features of chronic cholecystitis with a normal GB wall thickness. GB wall thickening (>5 mm) was present in 3 patients (30%).
Concomitant abdominal wall hernias were present in all patients: inguinal hernia in 6 patients (60%) and incisional or umbilical hernia in 4 patients (40%). The mean BMI was 25.8 (range: 20–35). Most patients were classified as ASA II (n = 7, 70%), with two ASA I patients (20%) and one ASA III patient (10%) (Table 2).
Surgical Procedures:(Table 3)
All patients underwent laparoscopic cholecystectomy (LC) combined with hernia repair using various techniques. The most common procedure was LC + TAPP for inguinal hernia, performed in 3 patients (30%). Other combinations included:
· LC + TEP: 2 patients (20%)
· LC + eTEP: 2 patients (20%)
· LC + TARM: 1 patient (10%)
· LC + open Lichtenstein hernioplasty: 1 patient (10%)
· 
· LC converted to open Lichtenstein hernioplasty: 1 patient (10%)

Intraoperative Findings
All gallbladders were distended with multiple calculi. Gallbladder wall inflammation was noted in 5 patients (50%), while dense pericholecystic adhesions were observed in 3 patients (30%). One patient (10%) experienced bile and stone spillage intraoperatively (Table 4).
Operative Time
Operative duration ranged from 3 to 5 hours. The mean operative time was 3.8 hours, with a median and mode of 4 hours. Three patients had a 3-hour operative time, and one patient required 5 hours (Table 5).
Postoperative Course
Postoperative recovery was uneventful in the majority of patients. Pain scores on postoperative day (POD) 0 were ≤4/10 in 9 patients (90%) and improved steadily to ≤1/10 by POD 3. One patient (Patient 5) reported higher pain scores (7/10 on POD-0, 5/10 on POD-1, and 3/10 on POD-3), correlating with intraoperative complications and conversion to open surgery (Table 6A).
All patients were mobilized and resumed oral intake within 8 hours of surgery. Drains were removed on POD-1 in 9 patients (90%), with one patient (Patient 5) requiring drain retention until POD-2 due to bile leakage (Table 6B).
There were no cases of surgical site infection, recurrence, or mortality. Sutures were removed on POD-12 in all patients.


Discussion –
Cholelithiasis and abdominal wall hernias, particularly inguinal and umbilical types, are two of the most frequently encountered general surgical conditions. Laparoscopic cholecystectomy (LC), since its introduction in the 1980s, has become the gold standard for gallbladder removal. Conversely, laparoscopic hernia repair—especially for ventral and incisional hernias—was slower to gain traction due to technical challenges and concerns regarding mesh placement in potentially contaminated fields. However, with growing experience and technological advancements, laparoscopic hernia repair is now widely adopted, including in combined surgical procedures [3,4].
Given the prevalence of both conditions, the opportunity to address gallstones and hernias in a single surgical session has generated increasing interest. Historically, the need for separate operative fields—laparoscopic for LC and open for hernia repair—discouraged simultaneous procedures. However, with the advent of minimally invasive hernia techniques such as TEP (totally extraperitoneal) and TAPP (transabdominal preperitoneal), simultaneous laparoscopic repair has emerged as a safe and efficient alternative [5].
Our study supports the safety and feasibility of performing simultaneous LC and laparoscopic hernia repair (LIHR) in appropriately selected patients. Among our 10 cases, we observed no postoperative mesh infections, surgical site infections, or hernia recurrences. One case of intraoperative bile spillage prompted a conversion to open hernia repair—a prudent decision given the known contraindications for mesh placement in contaminated fields [6].
Our postoperative outcomes are consistent with those reported in the literature. In a large database review including 167,586 cases, simultaneous ventral hernia repair (VHR) and cholecystectomy did not increase the risk of 30-day mortality, surgical site infections (1.86% vs. 1.97%, p=0.57), or sepsis (0.82% vs. 0.41%, p=0.10) compared to VHR alone [7]. Similarly, a systematic review involving 199 patients who underwent combined LC and LIHR reported an overall complication rate of 22%, with no mesh infections or mortalities [8].
In this series, we employed both TAPP and TEP techniques depending on patient anatomy, surgeon preference, and anticipated difficulty of the cholecystectomy. TAPP offers excellent visualization and is commonly favored when entering the peritoneal cavity for LC, allowing both procedures to be completed through shared access. However, TEP has the theoretical advantage of avoiding peritoneal breach, thus potentially reducing mesh exposure to intra-abdominal contaminants [9].
A prospective study by Savita et al. involving 23 patients undergoing LC with either TAPP or TEP found no significant difference in postoperative complications or mesh infections [10]. This aligns with our findings, where no adverse outcomes were associated with either technique, even in cases requiring intraoperative conversion.
The sequence and approach to simultaneous surgery should be tailored based on preoperative risk assessment. In patients with anticipated easy cholecystectomy (e.g., normal GB wall, no signs of cholecystitis), a hernia repair (especially eTEP or TEP) may be completed first to minimize cross-contamination. Conversely, if a difficult cholecystectomy is expected, it is advisable to perform the LC first and delay or modify the hernia procedure if bile spillage occurs. This strategic planning was evident in our management, particularly in the one patient who required conversion due to bile leakage.
Studies evaluating combined procedures for other abdominal pathologies, such as bariatric surgery with hernia repair, have also reported favorable outcomes. For instance, Novitsky et al. concluded that prosthetic mesh repair during simultaneous intra-abdominal procedures is safe and restores abdominal wall integrity effectively, even in potentially contaminated cases [11]. 
In this study, all patients resumed oral intake and ambulation within 8 hours post-surgery. Pain scores showed consistent improvement by POD-3, and 100% of patients underwent successful drain removal and suture removal without complications. Importantly, all patients indicated they would opt for the combined surgery again, citing shorter hospital stays and faster recovery as key benefits.
Shunsuke Hayakawa et al. similarly observed reduced hospital stays and cost savings with combined LC and TAPP, noting a mean operative time of 157 minutes and a mean hospital stay of 3.2 days. No mesh-related complications were observed in their series [12]. Another report by Tzovaras et al. demonstrated mean operative times as low as 55 minutes with early discharge and minimal complications, reinforcing the efficiency of the combined approach [13].
Limitations
This study is limited by its small sample size, single-center setting, and short follow-up period. While the absence of major complications is encouraging, larger multicenter studies with longer-term data are required to validate these findings.

Conclusion
Our findings support the safety, feasibility, and clinical advantages of simultaneous laparoscopic cholecystectomy and hernia repair in selected patients. Careful preoperative planning, intraoperative vigilance, and adaptability in surgical approach are key to minimizing complications. The combined procedure reduces hospital burden, enhances patient satisfaction, and is not associated with an increased risk of mesh-related complications. Future prospective studies with larger sample sizes are needed to establish definitive clinical guidelines for this increasingly relevant surgical approach.

Ethical Approval:

As per international standards or university standards written ethical approval has been collected and preserved by the author(s).
Consent 
[bookmark: _GoBack]As per international standards or university standards, patient(s) written consent has been collected and preserved by the author(s)

Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 

REFERENCES
1. Williams NS, Bulstrode CJK, O’Connell PR, editors. Bailey & Love’s short practice of surgery. 28th ed. CRC Press; 2022.Effectiveness of simultaneous umbilical hernia primary repair with laparoscopic cholecystectomy
2. Mishra, R.K. (2013). Textbook of Practical Laparoscopic Surgery (3rd ed.). JP Medical Ltd. ISBN: 9789350259412.
3. Buia, A., Stockhausen, F., Hanisch, E. (2015). Laparoscopic surgery: A qualified systematic review. World J Methodol, 5(4), 238–254.
4. Heniford, B. T., et al. (2000). Laparoscopic ventral and incisional hernia repair in 407 patients. J Am Coll Surg, 190(6), 645–650.
5. Bittner, R., et al. (2015). Guidelines for laparoscopic (TAPP) and endoscopic (TEP) treatment of inguinal hernia. Surg Endosc, 29(2), 289–321.
6. Muysoms, F. E., et al. (2009). European Hernia Society guidelines on the closure of abdominal wall incisions. Hernia, 13(1), 1–20.
7. Nguyen, M. T., et al. (2014). Simultaneous ventral hernia repair and cholecystectomy is safe: An analysis of NSQIP data. Surg Endosc, 28(3), 844–850.
8. Misra, M. C., et al. (2022). Combined laparoscopic cholecystectomy and hernia repair: A systematic review. Int J Surg, 95, 106150.
9. Belyansky, I., et al. (2013). Prospective comparison of TEP versus TAPP inguinal hernia repair: Outcomes and cost. Surg Endosc, 27(6), 2352–2359.
10. Savita, K. S., et al. (2018). Comparative evaluation of TEP and TAPP in concomitant laparoscopic cholecystectomy. J Clin Diagn Res, 12(3), PC01–PC04.
11. Novitsky, Y. W., et al. (2006). Prosthetic incisional hernia repair: Risk factors for complications and recurrence. Ann Surg, 243(2), 254–260.
12. Hayakawa, S., et al. (2019). Simultaneous laparoscopic cholecystectomy and TAPP: Cost and safety analysis. Asian J Endosc Surg, 12(1), 46–52.
13. Tzovaras, G., et al. (2007). Combined laparoscopic inguinal hernia repair and cholecystectomy. Surg Endosc, 21(4), 708–711.

image3.jpeg
Ta
10mm

T3
5 mm

T2
5 mm
T
\o
™" smm




image4.jpeg
Abdomen

Umbilicus

FADAM.




image1.jpeg




image2.jpeg




