161

Gut 1995; 36: 161-164

Leading article
Laparoscopic cholecystectomy
What is the role of laparoscopic cholecystectomy with its
'appealing modern technololgy'?1 There has been an
explosion- of interest in this operation throughout the
world and many medical journals include at least one
article on its value or hazards in each issue. In 1992
MEDLINE listed 230 published articles: this rose to 557 in
1993, and 197 have appeared between January and
September 1994. New societies and new journals based on
the technology are being spawned at an alarming rate, and
international 'state of the art' meetings are advertised
regularly. The national press, too, ever ready to report
critically on medical progress, has carried a spate of articles
with 'terrifying' headlines such as 'Keyhole Surgeons.
Crackdown on safety after hospital deaths' (Sunday
Express, 2 May, 1993).
Historical perspective
Laparoscopy is not new but has been practised for decades
enthusiastically by gynaecologists but less so by general
surgeons. Gynaecologists led the way to laparoscopic
surgery by carrying out relatively minor procedures during
the endoscopy.2 There was no general enthusiasm for
expanding the technique by the surgical community, however, and so development of appropriate instrumentation
was slow.
Although it is generally believed that laparoscopic cholecystectomy was 'born in secret' in France seven years ago,3
the procedure was probably undertaken first in Germany
in 1985 using a modified laparoscope without television
attachment.4 This early experience demonstrated dramatically that gall bladders could be removed without the need
for a formal laparotomy and many advantages over the
conventional operation were reported. Although a few
surgeons were excited by this in continental Europe3 4 the
UK,5 and the United States, however,6 traditional surgical
caution and scepticism reigned for a short while.
The surgical instrument industry, on the other hand,
speedily recognised the financial potential and rapidly
invested in the design and production of laparoscopic
tools. These range from simple forceps to complex stapling
devices, both re-usable and disposable, from new designs
of electrocautery to lasers, and from TV cameras and
dedicated video recorders to electronically controlled
peritoneal insufflation apparatus.
Several manufacturers arranged for some of the still
-

conservative but leading European surgeons to visit
America to witness this new surgical millennium. The
industry realised the potential profit if laparoscope surgery
could be generally practised, especially in relation to
cholecystectomy, one of the commonest general surgical
operations.

The procedure
The operation is carried out using general anaesthesia and
the peritoneal cavity is inflated with CO2. Four trocars are
inserted: one 10 mm diameter through the umbilicus, one
10 mm diameter in the epigastrium, and two 5 mm
diameter in the right subchondral region. Through these
are introduced a laparoscope with an attached television
camera and the operating instruments. The operation is
viewed on television screens. The gall bladder is visualised
and its duct and artery identified, dissected, ligated, and
divided. Operative cholangiography is routinely carried out
at this time by some practitioners. The gall bladder is
removed from its bed in the liver using electro-cautery or
occasionally laser coagulation to achieve haemostasis. The
area is flushed with saline which is then aspirated and the
gall bladder is removed through one of the larger ports.
Training courses, mainly industry-sponsored, started in
the United States and shortly afterwards in the UK. All the
places on the courses were eagerly filled by surgeons not
wishing to be left behind. They returned home after a
weekend of viewing operations, live or on video, and a few
minutes playing on a simulator, ready to start practising
the technique clinically.
Although the £25 000-30 000 needed to purchase the
basic equipment7 was difficult to find from NHS hospital
funds, it was readily forthcoming from private charities and
in the private sector. The surgeons' new enthusiasm for the
technique persuaded potential donors that acquiring the
instruments would constitute a major advance in surgical
treatment which would be cost effective.
The popular press, and thus the public at large, learnt of
the new 'keyhole' techniques for removing gall bladders.
Hospital stays of only 24 to 48 hours, were reported with
minimal patient discomfort and rapid return to work
within a few days. This compared favourably with the
conventional operation which incurred a hospital stay of
10-14 days followed by up to two months off work.
Patients, oblivious of any problems, started demanding
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this new operation. Problems did, however, occur. The
instrument manufacturers, taken by surprise, found they
could not match the volume of demand and there were
often long delays before essential instruments could be
delivered. Surgical complications were observed and
patients expecting four tiny abdominal scars, each between
0.5 and 1 cm long, sometimes ended up with multiple
scars and extensive bruising (Figs 1 and 2), sometimes
after multiple further surgical procedures to correct major
problems (Fig 3).

The current situation
It is now appropriate to review critically the current 'state
of the art'. The indications for laparoscopic cholecystectomy are the same as for the conventional open procedure
and preoperative assessment needs to be just as rigid.7 8
The procedure is without doubt a feasible and effective
way of removing the gall bladder, not only in uncomplicated situations but also when there are coexistent
complications. In experienced hands it is possible after
previous abdominal surgery, in morbidly obese,9 anticoagulated,10 paediatric," or pregnant patients,'4
when the gall bladder is acutely inflamed,'2 13 in patients
with sickle haemoglobin-opathies,'5 and the rare patient
with situs inversus.16 17
The exact technique varies slightly in unimportant
details from centre to centre but perhaps the major
controversy involves the need for intraoperative cholangiography. Some surgeons advocate that it should be used

Figure 2: Scars and a haemobiliaryfistula six weeks after a laparoscopic
cholecystectomy which had to be formally re-explored, initially forjaundice
and then for internal haemorrhage.

Figure 3: Percutaneous cholangiogram of a patient who became jaundiced
after laparoscopic cholecystectomy. Staples totally occluded the common
bile duct

routinely during conventional open cholecystectomy as
well as during the laparoscopic procedure. They argue that
this allows accurate identification of the anatomical variants of the extrahepatic bile ducts and so reduces the risk
of damage to them. 18-20 Others, minimising this need but
concentrating on the value of the technique for identifying
stones in the common bile duct, argue that preoperative
ultrasound evaluation2' or ERCP22 in selected patients
make routine cholangiography unnecessary. This
argument has raged for years in relation to its use during
open cholecystectomy and has still not been resolved.
However, the argument for the need to identify anomalous
biliary anatomy before serious life threatening irreversible
damage occurs is, I believe, a strong one. Unexpected
bile duct stones will be visualised and can be removed
laparoscopically or at later ERCP before they cause
problems later on.
Those who advocate selective cholangiography only
when clinical criteria suggest the presence of common
bile duct abnormalities23 are usually very experienced
hepatobiliary surgeons who can make such value
judgements and their arguments should not apply to
everyone.
Postoperative pain is minimal and, at most, patients
need only one injection of an opiate. Any pain is usually at
the site of one of the incisions or occasionally referred to
the right shoulder, probably due to slight biliary irritation
of the peritoneum in the right upper quadrant of the
abdomen. Some patients experience transient nausea but
the metabolic response to the procedure is less24 25 and
most patients can expect to leave hospital between six
hours and three days after the operation and to return to
work between seven and 16 days later.26-30 One report
claims that 90% of patients treated (319 patients) were
discharged within 24 hours of surgery.3'

Complications
Complications of the operation are related both to the
surgical procedure in general and more specifically to the
laparoscopic technique.
The general complications of surgery

-

postoperative
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Figure 1: Lower abdominal bruising appearing four days after a
laparoscopic cholecystectomy and associated with a fall in the haemoglobin
concentration.

Laparoscopic cholecystectomy

A poor press
It is inevitable that complications are widely reported
in the press, especially when a patient dies or needs a
liver transplant. It is these alarming isolated reports
which have precipitated the need for a review of training
and certification of surgeons practising these new

techniques.
'Between August 1990 and June 1992, 99 hospitals in
New York reported 192 laparoscopic cholecystectomies
that resulted in temporary or permanent injury to patients,
seven of the patients died. The highest percentage of
complications involved bile leaks, common bile duct
ligation, haematoma or haemorrhage'.39 This report
continues: 'studies show that the majority of complications
in laparoscopic cholecystectomy have occurred in cases
where the surgeon has very little experience with the
procedure; incidence of complications has dropped
drastically as surgeons gain experience'.

Addressing the problems
The State of New York has published Guide lines for
determining credentials for performing laparoscopic cholecystectomy, and now only properly trained and certified
laparoscopic surgeons are allowed to carry out this
operation.40 Similar certification is likely to be introduced
in the United Kingdom. Already several of the major
private hospitals in London are demanding such guidelines. We, as clinicians, perhaps through our surgical royal
colleges, should introduce appropriate assessment and
certification without delay. Professor Frederick Green,
President of the Society of American Gastrointestinal
Endoscopic Surgeons has said, 'Unless we act responsibly
..and demand that the highest principles be used in..
developing competency amongst ourselves ... the State
and Federal Governments will take over this activity for
us'.40

Training in laparoscopic surgical techniques should
consist of a formal 'hands on' course. This should begin
with practice using a simulator, a 'black box' with holes, to
gain expertise with the unfamiliar techniques. Ideally the
trainee should next gain further practical experience in an
animal laboratory. Unfortunately this is not possible under
current Home Office rules in the United Kingdom,
although it is allowed in the Republic of Ireland, some
parts of continental Europe, and in the USA. This should
be followed by a probationary period as an assistant in the
operating room.4l-43 In many centres such training is
already integrated into formal surgical registrar training
programmes and no doubt the younger surgeons, used to
playing computer games, will adapt to the technique
very readily.44 This training coupled with the new and
carefully researched instruments will contribute to the
safer, controlled development of this area of surgery.45
Is it worthwhile
In an attempt to investigate whether laparoscopic
cholecystectomy really is a major advance and the 'gold
standard',46 several studies have attempted to compare the
technique with the open operation. These have mostly
used retrospective data relating to the conventional
procedure which have drawn critical comments in the
correspondence pages.47 48 Despite this criticism, it is quite
clear that the operating time is longer, especially during the
'learning' phase of the surgeon's experience, surgical cost
is higher,49 and the incidence of major duct injury is
marginally greater with the laparoscopic approach. These
problems are well compensated for, however, by the facts
that the patient suffers less postoperative discomfort,
enjoys a shorter hospital stay and a more rapid return to
work,' 28 50-52 and the overall cost difference is probably
not significant.49 Because of these observations it is probably too late now to carry out any properly controlled
prospective studies.7
When compared prospectively with a mini-cholecystectomy (conventional open operation carried out through a
tiny incision) the laparoscopic approach seems to enjoy
only marginal advantagesl 53 but we do not yet know
the full spectrum of hazards attached to the mini-open
operation. Prospective studies of these two procedures are
indicated and the results of trials currently underway are
awaited with interest.
There is no doubt that laparoscopic cholecystectomy
represents a major advance in the management of patients
with gall stone disease when it is carried out by a surgeon
properly trained and aware of the potential hazards. If any
problems are encountered during the operation the
surgeon should not hesitate to convert the procedure to an
open exploration. It is inevitable that even in the most
experienced hands major problems will occur from time to
time and careful audit of each individual surgeon's results
is essential to ensure his or her track record is acceptable.
Any major duct injuries must be recognised and repaired
by a surgeon skilled in such techniques.
K E F HOBBS
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chest problems, wound infections, and deep venous
thrombosis - are less than those observed after conventional surgery due to the use of smaller incisions, less need
for strong analgesic drugs,7 27 28 and a more rapid return to
normal activities. However, the incidence of complications
related specifically to the technique are often serious and if
not immediately recognised may be fatal. The bowel can
be perforated either with the Veress needle at the time
of CO2 insufflation28 or by cautery or laser during the
surgical procedure. Bile duct damage can result from
inadvertent cutting, total occlusion, or stenosis by clips.
Major haemorrhage can follow vascular damage and
post-cholecystectomy bile leakage because of division of an
unrecognised accessory duct can lead to peritonitis or
abscess formation.32 Seeding of previously undiagnosed
gall bladder or pancreatic cancer can occur along the ports
of entry.33 34 The incidence of these problems, between
0.5°/O and 2% of all cases, is higher than after conventional
surgery, and varies between centres, and becomes less with
increasing experience.27 35 36
To avoid major problems, the operating surgeon must
be aware of these potential dangers, be totally confident
about the biliary anatomy before cutting any structure, and
avoid the arrogant complacency of 'it can't happen
to me'.37 One clear lesson is that if any difficulty is
encountered during surgery or any problem recognised,
the surgeon should without hesitation convert to an open
procedure. Furthermore if a major bile duct is injured the
patient should have any further formal surgery carried out
only by an experienced hepatobiliary surgeon if later
problems are to be avoided.38

163

164

28 Grace PA, Quereshi A, Coleman J, Keane R, McEntee G, Broe P, et al.
Reduced postoperative hospitalization after laparoscopic cholecystectomy. BrJrSurg 1991; 78 (2): 160-2.
29 Ferzli G, Kloss DA. Laparoscopic cholecystectomy: 111 consecutive cases.
Am J Gastroenterol 1991; 86 (9): 1176-8.
30 Smith JF, Boysen D, Tschirhart J, Williams T. Risks and benefits of laparoscopic cholecystectomy in the community hospital setting. J7ournal of
Laparoendoscopic Surgery 1991; 1 (6): 325-32.
31 Bailey RW, Zucker KA, Flowers JL, Scovill WA, Graham SM, Imbembo
AL. Laparoscopic cholecystectomy. Experience with 375 consecutive
patients. Ann Surg 1991; 214 (4): 531-40.
32 Campbell WB, McGarity WC. An unusual complication of laparoscopic
cholecystectomy. Am Surg 1992; 58 (10); 641-2.
33 Gornish AL, Averbach D, Schwartz MR. Carcinoma of the gallbladder
found during laparoscopic cholecystectomy: a case report and review of
the literature.3ournal of Laparoendoscopic Surgery 1991; 1 (6): 361-7.
34 Siriwardena A, Samarji WN. Cutaneous tumour seeding from a previously
undiagnosed pancreatic carcinoma after laparoscopic cholecystectomy.
Ann R Coll SurgEng 1993; 75: 199-200.
35 Wolfe BM, Gardiner BN, Leary BF, Frey CF. Endoscopic cholecystectomy.
An analysis of complications. Arch Surg 1991; 126 (10): 1192-6.
36 Peters JH, Gibbons GD, Innes JT, Nichols KE, Front ME, Roby SR,
Ellison EC. Complications of laparoscopic cholecystectomy. Surgery
1991; 110 (4): 769-77.
37 Davidoff AM, Pappas TN, Murray EA, Hilleren DJ, Johnson RD, Baker
ME, et al. Mechanisms of major biliary injury during laparoscopic
cholecystectomy. Ann Surg 1992; 215 (3): 196-202.
38 Rossi RL, Schirmer WJ, Braasch JW, Sanders LB, Munson JL.
Laparoscopic bile duct injuries. Risk factors, recognition, and repair. Arch
Surg 1992; 127 (5): 596-601.
39 Sabalusky N. In response to too many injuries, New York state health
department cracks down on lap chole. Official Newspaper of the American
Gastroenterology Association 1992; Jul/Aug: 18-9.
40 Green FL. New York State Health Department ruling - a 'wake-up call' for
all. SurgEndosc 1992; 6 (6): 271.
41 Ashbun HJ, Reddick EJ. Credentialing in laparoscopic surgery: a survey of
physicians. Journal of Laparoendoscopic Surgery 1992; 2 (1): 27-32.
42 Bailey RW, Imbembo AL, Zucker KA. Establishment of a laparoscopic
cholecystectomy training program. Am Surg 1991; 57 (4): 231-6.
43 Kirwan WO, Kaar TK, Waldron R. Starting laparoscopic cholecystectomy
- the pig as a training model. Ir7Med Sci 1991; 160 (8): 243-6.
44 Satava RM. Nintendo surgery [Letter]. JAMA 1992; 267 (17): 2329-30.
45 Cuschieri A. The spectrum of laparoscopic surgery. WorldJ3 Surg 1992; 16:
1089-7.
46 Soper NJ, Stockmann PT, Dunnegan DL, Ashley SW. Laparoscopic cholecystectomy. The new 'gold standard'? Arch Surg 1992; 127 (8): 917-21.
47 McMahon AJ, O'Dwyer PJ, Russell IT, Baxter JN. Laparoscopic cholecystectomy. Lancet 1993; 341: 249.
48 Nicholl JP,. Brazier JE. Laparoscopic versus mini-incision cholecystectomy.
Lancet 1993; 341: 47.
49 Kurzawinski T, Hayter B, Tate J, Davidson B, Hobbs KEF. The cost implications of laparoscopic vs open cholecystectomy. Gut 1992; 33 (suppl):
S64.
50 Neugebauer E, Troidl H, Spangenberger W, Dietrich A, Lefering R.
Conventional versus laparoscopic cholecystectomy and the randomized
controlled trial. Choleystectomy Study Group. Br J Surg 1991; 78 (2):
150-4.
51 Gilchrist BF, Vlessis AA, Kay GA, Swartz K, Dennis D. Open versus
laparoscopic choolecystectomy: an initial analysis. Journal of
Laparoendoscopic Surgery 1991; 1 (4): 193-6.
52 Attwood SE, Hill AD, Mealy K, Stephens RB. A prospective comparison of
laparoscopic versus open cholecystectomy. Ann R Coil Surg Engl 1992; 74
(6): 397-400.
53 Tate JJT, Lau WY, Leung KL, Li AKC. Laparoscopic versus mini-incision
cholecystectomy. Lancet 1993 341: 1214-5.

Gut: first published as 10.1136/gut.36.2.161 on 1 February 1995. Downloaded from http://gut.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

5 Nathanson LK, Shimi S, Cuschieri A. Laparoscopic cholecystectomy: the
Dundee technique. BrJ Surg 1991; 78: 155-9.
6 Reddick EJ, Olsen DO. Laparoscopic laser cholecystectomy. Surg Endosc
1989; 3:131-3.
7 Macintyre IMC, Wilson RG. Laparscopic cholecystectomy. Br7 Surg 1993;
80: 552-9.
8 Westerband A, Van-De-Water J, Amzallag-M, Lebowitz PW, Nwasokwa
ON, Chardavoyne R, et al. Cardiovascular changes during laparoscopic
cholecystectomy. Surg Gynecol Obstet 1992; 175 (6): 535-8.
9 Unger SW, Scott JS, Unger HM, Edelman DS. Laparoscopic approach to
gallstones in the morbidly obese patient. Surg Endosc 1991; 5 (3): 116-7.
10 Fitzgerald SD, Bailey PV, Liebscher GJ, Andrus CH. Laparoscopic cholecystectomy in anticoagulated patients. Surg Endosc 1991; 5 (4): 166-9.
11 Holcomb GW III, Olsen DO, Sharp KW. Laparoscopic cholecystectomy in
the pediatric patient. J Pediatr Surg 1991; 26 (10): 1186-90.
12 Wilson RG, Macintyre IM, Nixon SJ, Saunders JH, Varma JS, King PM.
Laparoscopic cholecystectomy as a safe and effective treatment for severe
acute cholecystitis. BMJ 1992; 305 (6850): 394-6.
13 Fanklin ME Jr, Vancaillie TG, Daniel C. Is laparoscopic cholecystectomy
applicable to patients with acute cholecystitis? Journal of Laparoendoscopic
Surgery 1992; 2 (3): 159-63.
14 Soper NJ, Hunter JG, Petrie RH. Laparoscopic cholecystectomy during
pregnancy. Surg Endosc 1992; 6 (3): 115-7.
15 Ware RE, Kinney TR, Casey JR, Pappas TN, Meyers WC. Laparoscopic
cholecystectomy in young patients with sickle hemoglobinopathies.
JPediatr 1992; 120 (1): 58-61.
16 Campos L, Sipes E. Laparoscopic cholecystectomy in a 39-year-old female
with situs inversus. Journal of Laparoendoscopic Surgery 1991; 1 (2): 123-5.
17 Lipschutz JH, Canal DF, Hawes RH, Ruffolo TA, Besold MA, Lehman
GA. Laparoscopic cholecystectomy and ERCP with sphincterotomy in an
elderly patient with situs inversus. Am Jf Gastroenterol 1992; 87 (2): 18-20.
18 Bruhn EW, Miller FJ, Hunter JG. Routine fluoroscopic cholangiography
during laparoscopic cholecystectomy: an argument. Surg Endosc 1991; 5
(3): 111-5.
19 Berci G, Sackier JM, Paz-Partlow M. Routine or selected intraoperative
cholangiography during laparoscopic cholecystectomy? Am Jf Surg 1991;
161 (3): 355-60.
20 Sackier JM, Berci G, Phillips E, Carroll B, Shapiro S, Paz-Partlow M. The
role of cholangiography in laparoscopic cholecystectomy. Arch Surg 1991;
126 (8): 1021-5.
21 Gillams A, Cheslyn-Curtis S, russell RC, Lees WR. Can cholangiography
be safely abandoned in laparoscopic cholecystectomy? Ann R Coll Surg
Engl 1992; 74 (4): 248-51.
22 Neuhaus H, Feussner H, Ungeheuer A, Hoffmann W, Siewert JR, Classen
M. Prospective evaluation of the use of endoscopic retrograde cholangiography prior to laparoscopic cholecystectomy. Endoscopy 1992; 24 (9):
745-9.
23 Hauer-Jensen M, Karesen R, Nygaard K, Solheim K, Amlie EJB, Havig 0,
et al. Prospective randomized study of routine intraoperative cholangiography during open cholecystectomy: Long-term follow-up and multivariate analysis of predictors of choledocholitiasis. Surgery 1993; 113: 318-23.
24 Roumen RMH, van Meurs PA, Kuypers HHC, Kraak WAG, Sauerwein
RW. Serum interleukin-6 and C reactive protein responses in patients
after laparoscopic or conventional cholecystectomy. European Journal of
Surgery 1992; 158: 541-4.
25 Mealy K, Gallagher H, Barry M, Lennon F, Traynor 0, Hyland J.
Physiological and metabolic responses to open and laparoscopic cholecystectomy. BrJ Surg 1992; 79: 1061-4.
26 Soper NJ. Stockinann PT, Dunnegan DL, Ashley SW. Laparoscopic
cholecystectomy. The new 'gold standard'? Arch Surg 1992; 127 (8):
917-21.
27 Easter DW, Moossa AR. A prospective analysis of 1518 laparoscopic cholecystectomies. The Southern Surgeons Club [published erratum appears in
N Engl Jt Med 1991; 325 (21): 1517-8]. N Engl Jf Med 1991; 324 (16):
1073-8.

Hobbs

