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Objective: To evaluate the mini-laparotomy cholecystectomy (MC) and to compare it with the current gold standard
laparoscopic cholecystectomy (LC).

Patients and methods: In this prospective study, 1854 consecutive patients with ultrasound proven symptomatic
cholelithiasis, were recruited to study two different surgical techniques for cholecystectomy; the MC through a 5-7
cm muscle cutting incision (923 patients) and the 4 ports Laparoscopic technique (931 patients).

Results: The groups were well matched for age and sex and presenting symptoms. The mean durations of surgery
in both groups were similar. There was no significant difference in the conversion rates of both procedures. While
there was a significant difference between the 2 groups regarding the time of return to normal activity, it was
13.947 days for MC and 7.6+6 days for LC (p=0.041).

Conclusion: There is no superiority of one technique over the other. The MC is a safe procedure in experienced
hands, applicable and effective therapeutic option for gallstone disease with comparable outcomes to the
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laparoscopic approach.
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Introduction

The cost and disability associated with traditional
open cholecystectomy had led to the introduction
of new techniques for cholecystectomy, all share
the common feature of minimal access surgery and
excision of gallbladder, hence eliminating the hazards
of gallstone recurrence and the acute inflammation
and the consequences of open surgery. The hallmark
of minimal access surgical procedures is reduction
of the trauma of access without compromising
exposure of the operative field. These procedures
include the laparoscopic cholecystectomy (LC)
and the mini-laparotomy cholecystectomy (MC).
However, the LC is considered to be the expensive
alternative when compared to the MC, moreover LC
has a high start-up cost.!

It was thought that the introduction of the LC was in
Lyon, France by Philippe Moure in March 1987,2 but
actually the first procedure was done in Boblingen,
Germany by Erich Mihe in September 1985.3 The
procedure has evolved, and rapidly become a popular
alternative to the traditional cholecystectomy. The
enthusiasm for this approach has arisen from the
successful results of many personal experiences
and its appealing modern technology, at that time.*
6 Now, LC is possibly the most frequently procedure
performed laparoscopically by general surgeons.”®

The mini-cholecystectomy meant the conventional
open technique however the abdominal incision
is kept as small as possible. Protagonists of this
technique have claimed results comparable to
those achieved by laparoscopic access.>** And
was even suggested to be an alternative for the
LC if the surgeon had no enough experience with
laparoscopy. 2

The aim of this prospective study was to evaluate
the outcome following MC technique, and to assess
its safety, applicability, efficacy, and its benefit to the
patient. Also comparing it with LC, the current gold
standard for gall stone disease management, and
investigating whether or not it can achieve the goals
of rapid postoperative recovery, with comparable
complication risks.

Patients and methods

This was a prospective study performed over 26
years from January 1995 to January 2021, 1854
patients with ultrasound proven cholelithiasis, were
recruited into this study. Surgeries were performed
by surgeons who had passed the learning curve and
had previous experience with these procedures for
more than 100 cases.

Inclusion criteria included patients undergoing
cholecystectomy for symptomatic, ultrasound-
proven cholelithiasis. Patients excluded were




those requiring urgent operation for empyema or
perforation, those with common bile duct (CBD)
stones requiring exploration of the duct and those
needing intra operative cholangiography (I0C).
Patients with abnormal liver functions, CBD stones
and / or dilated CBD evident on ultrasonography
were only recruited into the trial if they had a normal
magnetic resonant cholangio-pancreatography
(MRCP) or had duct clearance or stent inserted
on a preoperative endoscopes retrograde
cholangiopancreatography (ERCP).

The total number of patients eligible for the study
was 1854. Patients were allocated into 2 groups,
Group A patients underwent MC, while Group B
patients underwent LC. It was difficult to obtain
patient agreement for randomization. Selection
(sampling) bias was hopefully reduced by including
successive patients with matching observables in
both groups. Informed consent for cholecystectomy
for either operation was signed out by all patients.

All  patients received second generation
cephalosporins during induction of anesthesia.
If the procedure was done for acute cholecystitis
antibiotics were continued for 48 hours only or for
another extra 24 hours after subsidence of pyrexia.
In our study, Venous thromboembolism (VTE)
prophylaxis was given to high-risk patients in both
groups.

Surgical technique

Most of the procedures were done under general
anesthesia, however selected cases in Group A
were done under spinal anesthesia, to suit the
general condition of those patients. Some patients
had nasogastric intubations during the operation for
deflation of the stomach and tubes were removed in
theatre at the end of the operation.

In Group A patients, the MC access was through
a 5-7 cm right transverse subcostal muscle cutting
incision. An illuminated retractor was used for
better visualization. Dissection was started on the
Calot’s triangle, the cystic duct and artery were
identified, doubly ligated (with absorbable sutures)
and divided. The gallbladder was dissected from its
bed using coagulation diathermy starting from the
fundus, and hemostasis was secured. Closure of the
abdominal wall in layers using continuous sutures.
Skin was closed with subcuticular absorbable
sutures.

In Group B, the LC was done in the supine position,
the head and the right shoulder of the table were
tilted up. The scope port was inserted using the
open technique, pneumo-peritoneum using carbon
dioxide was done via that port. Intra-abdominal
pressure was adjusted around 13+2 mmHg. Guided
insertion of other 2 to 3 trocars was performed.

Dissection of Calot’s triangle was performed using
both sharp and blunt dissection. In most of the cases
surgeons tried to achieve the critical view of safety
proposed by Strasberge.!®* Cystic artery and duct
were identified, clipped, and divided. Gall bladder
dissection was performed by diathermy, proceeded
anti-grade towards the fundus. The peritoneum was
evacuated, and wounds were closed.

Suction or tube drains were inserted at the discretion
of the surgeon in the two procedures. Operating
time was measured by the nursing staff from the
first skin incision to the last suture placement for
both techniques. Local anesthetic was infiltrated to
the wounds in both groups at the end of surgery.

Postoperative protocol

Postoperative pain relief was ensured. Oral fluids
were started after few hours of the operation and if
tolerated, light breakfast was allowed the following
morning. Drains were typically removed on the first
postoperative day before discharge. Readmission
for a complication related to the operation was
included in the total postoperative stay. Patients
were reviewed at the outpatient clinic, at 1 week
and 4 weeks after discharge.

The 2 groups were compared as regards operative
time, total hospital stay, readmission, wound
problems and other complications and time to
return to normal job duties or usual home activities
if unemployed.

Data collection

Preoperative data included patient characteristics
(Age, sex, and body mass index (BMI), presenting
symptom, positive signs on physical examination,
(Biochemical and ultrasonography findings).

The severity of co-morbid diseases was
classified according to the American Society
of Anesthesiologists (ASA) scoring system.1%15
Intra-operative and post-operative findings were
collected prospectively. Primary endpoints included
hospital stay (from the day of operation to the day
of discharge), complications and convalescence
(time back to work if employed or full activity if
unemployed).

Statistical analysis

Data were tabulated using Excel 365, Microsoft
Corporation, USA. While the statistical analysis
was done using SOFA Statistics program, version
1.5.4, Paton-Simpson & Associates Ltd, Auckland,
New Zealand. For parametric (Quantitative) data
like age, BMI, duration of surgery, hospital stay and
time back to full activities, Student t-test was used.
For nonparametric (Qualitative) data such as sex,
or developing complications, a Chi-square test (X?)
was used to test whether there is any significant
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difference between the two surgical techniques
used. To examine whether or not there is any
relation between two parameters e.g., obesity
reflected by high BMI value and time to return to
normal activity or duration of surgery, Pearson’s
correlation coefficient (r) was computed and tested
for significance. The p value was reported to be
significant if it was < 0.05.

Results

Group A patients (n=923) had undergone MC, while
Group B patients (n=931) had undergone LC. The
characteristics of the 2 groups of patients were
well matched for age, sex, and BMI, (Table 1)
and presenting symptoms (Table 2). Endoscopic
retrograde cholangio-pancreatography (ERCP) was
performed in the 44 jaundiced patients, CBD stones
or with gall stone pancreatitis. Afterwards LC or MC
was followed within 10 days.

There was no significant difference in the
conversion rates of both procedures, (Table 3). In
Group A, the MC group, the median incision was
7cm (Interquartile range 5-9cm). The incision was
extended beyond 10 cm and the rectus muscle
was cut in 52 patients (5.63%); the reasons for
extension were dense adhesions in 38 patients
(73%), uncontrolled bleeding in 12 cases (23.16%),
presence of accessory duct in a single case (1.92%),
and common bile duct (CBD) injury in a single case
(1.92%).

In the LC group, 56 patients (6%) were converted
to open surgery; the cause of conversion was
unclear anatomy in 44 cases (78.6%), uncontrolled
bleeding in 9 cases (16%), presence of accessory
duct at the gall bladder bed couldn’t be controlled

Table 1: Patient characteristics

laparoscopically in 2 cases (3.6%), and accidental
CBD injury in a single case (1.8%).

The mean durations of surgery in both groups were
similar. It was 45+10.4 minutes in Group A, and
46.91+12.1 minutes in Group B. It is to be noted that
all conversions in the 2 groups were not included
in our calculations for the mean (And SD) because
this will bias our results. There was no significant
difference of postoperative hospital stay after MC
(1.4£1.37 days). Compared to LC (1£1.1 days),
and p was 0.064. While there was a significant
difference between the 2 groups regarding the time
of return to normal activity, it was 13.9+7 days for
MC and 7.6%6 days for LC (p=0.041).

Postoperative complications were presented in
Table 3. None of our patients developed clinical
evidence of deep venous thrombosis (DVT).

Table 4 showed the correlation coefficient between
BMI and duration of surgery, hospital stay and
convalescence. This was done to examine whether
there is any association between BMI and these
parameters. It is to be noted that this was tested
only for the MC group. The correlation coefficient (r)
was only positive between BMI and operative time.

Datafromthe MCgroup were compared together after
being classified according to the BMI into BMI>25
kg/m? and BMI<25 kg/m?. There is a tendency that
patients with BMI<25 kg/m? had less complications
and shorter duration of surgery. Hospital stay and
convalescence were not significantly different in the
2 subgroups. The rate of conversion to conventional
surgery ends to be less among the BMI<25.

MC

LC

(n = 923) (n = 931) P
Age (years) 46.6 + 8.9 47.1 £10.5 =0.632
Sex (M/F) 202/721 408/723 §0.812
BMI (kg/m?) 28 £ 4.3 28.5+ 5.2 %0.742
M: Male, F: Female, BMI: Body mass index, x: Student t test. §: x2 test.
Table 2: Presenting symptoms, (Percentage between brackets)
MC LC
(n =923) (n =931)
Biliary colic 587 (63.6%) 589 (63.3%)
Vague abdominal pain 126 (13.6%) 129 (13.8%)
Dyspepsia 179 (19.4%) 180 (19.3%)
Jaundice 19 (2.1%) 25 (2.7%)
Pancreatitis 12 (1.3%) 8 (0.9%)
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Table 3: Conversions to classical surgery and postoperative complications

MC LC
(n = 923) (n = 931) P
Conversion to classical O.S. 52 (5.63%) 56 (6%) §0.132
Complications 53 (5.74%) 48 (5.15%) § 0.651
W. infection 47 (5%) 40 (4.3%) § 0.485
Minor BD inj. 4 (0.4%) 5 (0.5%) §0.748
Major BD inj. 2 (0.21%) 3 (0.32%) § 0.661

0.S.: Open Surgery, W: Wound, BD inj.: Bile duct injury. §: x2 test.

Table 4: Correlation between BMI and duration of surgery, hospital stay and time of convalescence (MC group

only)

Correlation Parameter Pearson’s correlation (r) Significance
. S

Duration of surgery 0.44 P < 0.01

Hospital stays 0.02 NS

Convalescence 0.17 NS

S: Significant, NS: Non-significant.

Discussion

We are in the era of minimal access surgery. The
access may be minimal, but the surgery and the
potential for complications are major. The philosophy
of minimal access surgery is to diminish the trauma
of access, without compromising exposure of the
operative field of interest. Its chief benefits include
enhanced recovery with early return to complete
activity or work;® beside diminished cost of therapy
due to a reduced hospital stay.

The objectives of minimal access surgery can be
achieved by laparoscopic and to a lesser extent
by the MC. Earlier studies have advised that
laparoscopy is better than conventional open
cholecystectomy,>*® however, the patient benefits
of the LC over the MC haven't been clearly proven.
Minilaparotomy cholecystectomy is feasible in most
of the patients and is associated with briefer hospital
stay and quicker recovery than conventional open
cholecystectomy; it can be done through either a
midline or a transverse incision.”

The present study does not compare LC with MC
done via a long subcostal nor a vertical incision. We
performed a transverse subcostal incision that gives
a direct exposure of the triangle of Calot's.

Conversion rate and complications

There was no significant difference in the conversion
rate between the 2 techniques. Our value for
laparoscopic approach was 6% which is lower than
that reported in 3 large series of LC from the United
Kingdom (12%, 15% and 17%).101&19

The surgeons in our study convert to open surgery
if they thought that the safety of the dissection
was in doubt. The surgeons must keep in mind

that 5 to 10% of cholecystectomies cannot be
safely performed laparoscopically, and if a
satisfactory exposure of the cystic duct cannot be
obtained without compromising the lumen of CBD,
the exposure should be converted to an open
procedure.?02!

For the MC, 52 patients (5.63%) required incision
more than 7 cm; the reasons were dense adhesions
and unclear anatomy, bleeding, and bile ductinjuries.
One should have a low threshold for extension of
the wound with muscle cutting and performance
of operative cholangiography if the anatomy is
not clear or adhesions are dense, and the surgeon
should not be struggling to complete the procedure.
The safety of the patient should be the paramount
concern of the surgeon and conversion in either
procedure should not be considered as a failure.

There was no significant difference with
complications in our study being 5.15% in LC and
5.74% in MC group. Wound infection was less in the
LC group, while bile duct injury was insignificantly
more in the LC group. However, the results are
unlikely to be representative of the true difference
in the complication rates of both procedures and
are likely to be high for minilaparotomy and low
for laparoscopic approach due to chance and the
relatively small sample size especially that in the
literature there was weak evidence that mortality
and overall complication rates were lower following
laparoscopic than open surgery including the
MC technique.?> Only large-scale studies can
accurately estimate the incidence of complications.
For example, if the true difference in bile duct injuries
between LC and MC was 0.5% and the rate following
open cholecystectomy was 0.5%, a randomized
study with 80% power a detect a difference that is
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statistically significant at the 5% level would need
over 5000 patients in each treatment limb. Such
studies cannot be done except as a multi centric
study and over a long period that may take up to 10
years and will harbor many confounders.

There is no evidence from the literature that DVT
is more in either of the 2 procedures. There is an
theoretical increased risk of DVT in laparoscopic
group due to increased intra-abdominal pressure in
addition to the conventional head up position that
increase the tendency for blood to pool in lower
limbs.

None of our patients had any evidence of pulmonary
complications, although studies in the literature
reported better postoperative pulmonary functions
and O, saturation in LC.>>* The technique of non-
muscle cutting may have influenced the outcome
in the form of less postoperative pain and early
ambulation. It is worth mentioning that the level of
PaCO2 was reported to increase during abdominal
insufflation because of the CO? diffusion from the
peritoneal cavity.?’ However, it was reported that
at an intra-abdominal pressure of 20 mmHg, the
PaCO2 did not significantly increase in patients
without complications.?® This may be of particular
importance in patients with advanced chronic
obstructive air way disease (COAD) with as high
PaCO2 as 50 mmHg. In this selected group, it may
be advisable to avoid the laparoscopic approach and
resort to mini cholecystectomy.

We excluded patients needed intra-operative
cholangiography. The routine IOC is a time-
consuming technique, demanding more personnel in
the operation theater to control the bulky machine,
with radiation exposure risk for the medical staff and
the patient himself.® Moreover it's not associated
with lower rates of bile duct injuries.>® While other
forms of cholangiography like the indocyanine green
cholangiography, was reported to make the surgery
easier,>* and was recommend to be used routinely.

The duration of surgery was slightly higher in the
LC group but with no statistical significance, some
studies had reported longer time with the LC if
compared with MC.1132

Hospital stays

In the literature, there was a wide variation of
hospitalization. The minimum postoperative hospital
stays reported were 2.1 days for MC and 1.8 days
for LC, and the maximum stays ranged 4 day for MC
and 3 days for LC.?>%334 Only few studies reported
median postoperative hospital stay of 1-2 days
both for MC and LC,>* while all other prospective
analytical studies reported longer postoperative
hospital stay following MC.333%3This provided

strong evidence that the differences o postoperative
hospital stay seen in most of these studies may have
arisen because the decision of discharge was taken
by patients and clinicians who were aware which
type of surgery the patient had received.

In this study, there was no significant difference of
hospital stay between our study groups, but if the
conversions were included, there would be a trend
towards a shorter hospital stay for LC group. We
tried to eliminate this bias by informing patients
that MC was a new operation that would result
in early discharge. However, this might have only
removed bias arising from the patients and not the
ward staff.

Convalescence and
improvement

symptomatic

There was a longer convalescent time for MC
patients, with a statistically significant difference (13
vs 7 days for LC). Convalescence in our study was
considered complete when the patient was able to
perform all the usual home activities, if unemployed,
or his/her full work. Most of previous analytical
studies reported that laparoscopic patients returned
to normal activity sooner than patients who had
undergone MC.3>-38

The symptomatic benefit was similar in both
groups. Response rates varied between 70% and
97%. The findings from the studies including ours
were consistent. They reported that there was
no difference in the symptomatic relief resulting
from either procedure.’%34 Although the MC had
comparable surgical results with the LC, but it had
slightly worse short-term quality of life if compared
to LC.** Studies had confirmed that the long-term
outcomes of both techniques are similar.*

Correlation between variables

Correlation between BMI and duration of surgery
was 0.44 (P<0.00l) for MC indicating a positive
association between both parameters, i.e. There
was a significant evidence that patients with BMI
more than 25 kg/m? tend to have a longer operative
time than lean people. On the other hand, there
was no correlation between BMI and hospital stay or
convalescence time. In the literature, there was also
a weak but significant association between BMI and
operative time in patients who had laparoscopically
completed operations.

Conclusion

This study has shown that MC is a safe procedure
in experienced hands, applicable and effective
therapeutic option for gallstone disease with
comparable outcomes to the laparoscopic approach
in terms of recovery, hospital stay. Surgeons should




try applying the minimally invasive approaches but
not on the expense of safety. As regard the training
for the MC, we recommend that the junior surgeon
should have adequate experience in the conventional
open method, then can start training himself on
the smaller incision until he reaches the 5-7cm
incision. Mini-cholecystectomy is recommended in
places where no laparoscopic equipment or training
is available or when there is a contraindication to
the laparoscopic approach as advanced COAD or
extensive adhesions.
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