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Abstract
Low-impact laparoscopic (LIL) cholecystectomy is an innovative surgical protocol that combines the use of mini-laparoscopic 
instruments (3-mm ports) under a low- and stable-pressure pneumoperitoneum (8 mmHg), with the aim of minimizing the 
surgical invasiveness and the risks related to CO2 insufflation on the peritoneal environment. In day-surgery settings, LIL 
may contribute to increase the surgical success due to several potential benefits in terms of postoperative pain intensity and 
time to full recovery. In 14 consecutive patients requiring cholecystectomy for uncomplicated cholelithiasis, LIL was carried 
out uneventfully. No conversion, intra-operative or postoperative complications occurred. All patients were discharged the 
same day of surgery. Postoperative pain was well tolerated with no need of prolonged opioid therapy. Technical aspects and 
indications for LIL cholecystectomy are detailed.
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Introduction

Laparoscopic cholecystectomy (LC) is one the most per-
formed surgical procedures worldwide, with more than 
750,000 LCs each year in the United States [1]. Although 
laparoscopy is considered the gold standard surgical 
approach for the treatment of gallstone diseases, it remains 
associated with a high use of analgesics, especially opioids, 
in the postoperative period [2]. Indeed, technical efforts have 
been made to reduce surgical stress, postoperative morbidity, 
and postoperative pain to improve patient’s comfort, mini-
mize the need of analgesics, accelerate the return to normal 
activities, and enhance the success rate of day-surgery pro-
cedures while reducing healthcare-related costs.

The use of mini-laparoscopy (via 3 mm ports) was intro-
duced to obtain such objectives. In particular, mini-laparo-
scopic cholecystectomy (MLC) was shown to be safe and 

feasible with lower postoperative pain and better cosmetic 
results than LC, without impacting on the overall costs [3, 
4]. To further minimize surgical stress and postoperative 
pain, a protocol of low-impact laparoscopy (LIL) combining 
the use of mini-laparoscopic instruments under a low- and 
stable-pressure pneumoperitoneum (8 mmHg) was recently 
evaluated in a sample of patients with sickle cell disease 
[5]. The interest of this innovative protocol is the combina-
tion of a minimally invasive surgical access with minimized 
risks related to CO2 insufflation on the surgical peritoneal 
environment, which translate in several potential benefits 
in terms of intensity of postoperative pain and time to full 
recovery [6–8] (Fig. 1). Herein, we describe the technical 
aspects of LIL cholecystectomy and we discuss the indica-
tions for the general population.

Methods

Adult patients with uncomplicated gallstone disease requir-
ing surgery were candidate for day-surgery LIL cholecys-
tectomy. Standard protocols for pre-operative and postop-
erative cares were followed. Patients were discharged after 
a minimum of 4 h from surgery following the re-evaluation 
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of the surgeon and anesthesiologist, and if no complication 
occurred and pain was well controlled. On the first postop-
erative day, Paracetamol was administered systematically 
to all patients (1 g, tid). At discharge, patients were also 
given a package of analgesics (paracetamol, 1 g) for 5 days 
with all information regarding the expected recovery pat-
tern. Patients were advised that whether pain was too intense 
or not tolerated, opioids (e.g., tramadol) could be required. 
Within 24 h, all patients were contacted by telephone to 
check on their pain management and recovery progress. 
Reassessment was performed 30 days after surgery.

Technical notes

The patient is placed in supine reverse Trendelenburg posi-
tion with the left arm abducted; the operating surgeon is 
standing between the patient’s legs and the assistant sur-
geon at the patient’s left. The 12-mm Airseal® (Conmed 
Corp, Utica, NY, USA) port is inserted using an open trans-
umbilical technique. A low-pressure pneumoperitoneum is 
established at 8 mmHg and maintained stable by Airseal® 
System. Then, three 3-mm ports (ABmedica s.a.s, Mery-sur-
Cher, France) are placed in the epigastric, left hypochon-
driac, and right hypochondriac regions, as shown in Fig. 2, 
under visual control using a 10-mm optical device. Whether 
port-positioning results difficult, the intra-peritoneal pres-
sure may be temporary increased at 10 mmHg to gather a 
better visualization of the surgical field and achieve an opti-
mal port placement.

Calot’s triangle is dissected with bipolar forceps and scis-
sors. The cystic duct and artery are identified. At this time, a 
3-mm optical device is connected to the camera and inserted 
in the left hypochondriac port. Clips (10-mm absorbable 
clips, Laproclip, Covidien, Dublin, Irland) are placed trough 
the Airseal port on the cystic duct and artery. Then, the 
10-mm optical device is reconnected to the camera and 
inserted in the Airseal port, and the cystic duct and artery 
are cut using 3-mm scissors. Dissection of the gallbladder 
from the liver is performed. An endo-bag is inserted trough 
the Airseal port for removal of the gallbladder. If necessary, 
a 3-mm suction device may be used. The fascial defect at the 
umbilicus is closed with interrupted polydioxanone absorb-
able sutures, and the peri-umbilical skin incision is sutured 
with a running absorbable suture. The mini-laparoscopic 
skin incisions are closed with simple adhesives.

Results

Between September 2017 and December 2017, 14 patients 
underwent elective day-surgery LIL for uncomplicated 
cholelithiasis. Clinical, operative, and postoperative vari-
ables are summarized in Table 1. Eleven patients (78.6%) 
experienced at least one episode of cholecystitis prior to 
surgery, which was performed after an 8-week asymptomatic 
period. No conversion to standard laparoscopy or laparot-
omy occurred. No intra-operative or postoperative complica-
tions were recorded. All patients were discharged the same 
day of surgery. Postoperative pain was well tolerated; only 

Fig. 1   Protocol of low-impact 
laparoscopic cholecystectomy
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one patient required opioids in the first week after surgery. 
No prolonged opioid therapy was needed.

Discussion

Reduction of the surgical stress is one the main objectives 
of modern minimally invasive surgery. LIL was defined as 
the surgical technique that combines miniaturized surgical 
instruments with 8 mmHg-pressure pneumoperitoneum, 
which contribute together to reduce the surgical invasive-
ness, the parietal stress, the barotrauma and, consequently, 
the risk of postoperative complications or intense pain [6–8]. 
Furthermore, the application of this protocol can enhance 
the success rate of day surgery, which depends on the quality 
of surgery and recovery.

Indeed, LC is most of the time performed as a day-sur-
gery procedure. After day case LC, postoperative pain rep-
resents the main reason for patient readmission (accounting 

for 45.5% of all readmissions), followed by wound infection 
(22.7%) [9]. A suboptimal pain management in the post-
operative period is a reason for patients to postpone work 
resumption, seeking for medical consultations and drug 
prescriptions. Indeed, the incidence of persistent opioid 
use after minor surgery, also in opioid naive patients, is not 
negligible and it represents a rarely appreciated marker of 
surgical quality [2, 10]. By applying a low-impact laparo-
scopic cholecystectomy, no patient developed pain related 
complications (e.g., shoulder pain), or required prolonged 
opioid therapy.

Furthermore, this technique provides excellent cosmetic 
results that increase patient’s satisfaction compared to stand-
ard laparoscopy [5]. However, a specific training may be 
required to become proficient with the 3-mm surgical instru-
mentation used under 8-mm pneumoperitoneum. No knowl-
edge so far on the learning curve, but it must be noted that 
port positioning and procedural steps are the same for MLC 
than LC. Thus, it could be assumed that, after a reasonable 

Fig. 2   Mini-laparoscopic port incision and positioning: a schematic representation; b operative picture; c 3 mm size incision; d all 3-mm port 
incisions plus 12-mm umbilical port incision
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training phase, the surgeon expert in minimally invasive sur-
gery will not experience major difficulties in applying LIL 
cholecystectomy [4, 5].
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Table 1   Demographic, clinical, operative, and postoperative char-
acteristics of patients operated on by low-impact laparoscopic (LIL) 
cholecystectomy (n = 14)

BMI body mass index, ASA American Society of Anesthesiology

Variables N = 14

Gender (F/M) [n] 9/5
Age (year) [median (range)] 49 (22–60)
BMI (kg/m2) [median (range)] 30.5 (26–32)
Obesity (BMI ≥ 30 kg/m2) [n (%)] 3 (21.4)
ASA score I/II/III [n] 2/9/3
Cardio-pulmonary diseases [n (%)] 3 (21.4)
Kidney diseases [n (%)] 1 (7.1)
Liver diseases [n (%)] 2 (14.3)
Pre-operative leukocytes (109/L) [mean (SD)] 8.01 (1.86)
Pre-operative alanine aminotransferase > 40 Ul/L [n 

(%)]
5 (35.7)

Pre-operative aspartate aminotransferase > 40 Ul/L [n 
(%)]

3 (21.4)

Previous upper abdominal surgery [n (%)] 7 (50)
Indication for surgery [n (%)]
 Asymptomatic cholelithiasis 1 (7.1)
 Biliary colic 2 (14.3)
 Antecedent cholecystitis 11 (78.6)

Operative time (min) [mean (SD)] 59 (7.2)
Need of additional port (one 5-mm port) [n (%)] 0
Conversion [n (%)]
 To laparotomy 0
 To standard laparoscopy 0

Failure to maintain low-pressure pneumoperitoneum 
(at 8-mmHg) [n (%)]

0

Accidental opening of gallbladder [n (%)] 1 (7.1)
Operative blood loss (mL) [median (range)] 0 (0–50)
Patients with postoperative complications [n (%)] 0
Reoperation need [n (%)] 0
Success rate of day surgery (%) 100
Readmission within 60 days [n (%)] 0
Opioid need within 30 days [n (%)] 1 (7.1)
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