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Ahstract 

To better define the differences between laparoscopie 

(LC) and mini eholeeystectomy (MC) in treating 

cholelithiasis, we eonducted a randomized controlled trial 

with 70 patients (LC:38, MC:32). 

Both groups were comparable at basel ine. The median length 

of post- operative hospital stay and time to full diet were 

significantly shorter in LC than MC (p<0.005 for both). 

Mean duration of convalescence was 11.9 (+ 9.1) days for LC 

and 20.2 (± 16.5) days for MC (p=O.04). Kaplan - Meier 

survival analysis confirmed these results. Using Cox's 

proportional hazards model, duration of convalescence was 

only found to be associated with the type of 

cholecystectomy performed. Three quality of life scores 

showed that LC patients improved more quickly than MC 

patients after eholecystectomy. 

Surgeons underestimated convalescence on average by 25% 

(p<0.01) when compared to nurses' measurements. 

In conclusion, even though recovery after MC was shorter 

than general1y anticipated, time to reeovery fram LC was 

still shorter and more predictable than MC. 



• 

u~~: 

Afin de mieux évaluer les différences entre la 

cholécystectomie par voie laparoscopique (CL) et la mini 

cholécystectomie dans le traitement de la cholélithiase, 

nous avons fait appel à une étude randomisée à laquelle ont 

participé 70 patients (LC:38, MC:32). 

Les caractères de base des patients étaient semblables dans 

les deux groupes. La durée médiane d'hospitalisation ainsi 

que la durée de temps jusqu'à ce que les participants 

puissent manger furent plus courtes chez les patients Le. 

La durée moyenne de convalescence fut de 11.9 (± 9.1) jours 

pour le groupe LC et 20.2 (± 16.5) jours pour MC (p=O.04). 

Ces résultats furent confirmés par une analyse de type 

Kaplan Meier. En utilisant la méthode d'analyse des hazards 

proportionels de Cox, la durée de la convalescence put être 

imputée au type de cholécystectomie pratiqué. Trois 

échelles de qualité de vie confirmèrent la direction de ces 

résultats. 

Les chirurgiens sous-éstimèrent de 25% en moyenne (p<O.01) 

cette valeur par rapport aux mesures effectuées par les 

infirmières. 

Pour conclure, quoique les temps de récupération des 

patients MC furent plus courts qu'anticipé, la 

récupération après LC fut plus rapide et plus prévisible • 
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Introduction: 

Cholelithiasis is one of the most common àiseases of the 

adult North American population, affecting at least 20 

million people in the US alone (1). Similarly, the surgical 

treatment of gallstones is only second to hysterectomy as 

the most common surgical procedure performed in North 

America. It therefore cornes as no surprise that the 

treatment of gallstones is the most costly treatment 

related to digestive diseases in the United states with an 

estimated cost of more than $5 billion dollars per year 

(2). Open cholecystectomy (removal of the gallbladder) was 

introduced nearly one hundred years ago to treat gallstone 

disease. It s .lcceeded cholecystostorny (opening the 

gallbladder but not rernoving it) in the early twentieth 

century and its safety as weIl as its proven efficacy have 

made it the modern gold standard to treat cholelithiasis 

(3). This status has however recently been challenged. 

Recent advances in fiberoptics and camera technology have 

revolutionized much of Medicine and Surgery. These 

refinements as weIl as much improved instrumentation, have 

helped to further the applications of what has been called 

"keyhole surgery". In particular, laparoscopie 

cholecystectomy (Le) has taken the general surgical world 

by storm and has become, in the eyes of many, the method of 

choice to remove a diseased gallbladder electively. 

The purpose of the investigation to be presented is to 
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assess whether laparoscopie cholecysteetomy de~erves this 

preferred status when it is objeetively compared to the 

previousl y be3t available trcaatment. 
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8TATI OP THI ART 

.) Cholelith1as1s: the d1se.se. 

The exact prevalence of cholelithiasis in the general 

population may be difficult to determine, and in fact may 

vary significantly with respect to the population studied, 

or to the method used to determine lt (autopsy, surveys, 

ultrasound screening, ••• ). It has long been known to be 

affected by gender, beinq two-fold qreater in women, and 

can also be seen to increase with age (4,5-13). In a study 

looking at a small area in Northern Italy, the overall 

prevalence of gallstone disease was found to be 6.7% in men 

and 14.6% in women (7). This female predominance persisted 

while the prevalence increased with age in both gender 

groups from 18 to 65 years: from 1.1% to 11% in men, and 

from 2.9% to 27% in women. 

Over the past 50 years, the documented prevalence of 

cholelithiasis seems to have increased (4,14) although it 

is not clear whether this is a true phenomenon or the 

result of greater detection. Indeed, diagnostic modalities 

to discover gallstones have improved markedly over the past 

15 years, especially with the introduction of 

ultrasonographic techniques. Nevertheless, increases in the 

prevalence of the disease had already been reported over 

the first half of this century (4,14), and other factors 

su ch as increasing median age of the population, improved 

3 



access to medical care, and popularity of surgical 

techniques May be responsible for an apparent change. 

RISK FACTORS: 

Cholelithiasis is one of the so-ealled "Western diseases", 

and has thus been postulated to somehow be related to 

industrialization (15). There are important racial 

differences which affect the prevalence of cholelithiasis: 

the prevalence among Black Africans in Many areas of Africa 

is less than 1% (16), whereas it climbs to 35% in Chile 

(17) and peaks at clo~e to 50% among Pima Indians in the 

Southeastern US. Such differences have been attributed to 

both hereditary and environmental factors and can even be 

detected locally between different regions of a given 

country such as India or Great Britain (18,19). 

Other contributing factors seem to be: Family history, 

obesity (especially with central body fat distribution), 

parity, rapid significant weight loss (with dieting), ileal 

disease, total parenteral nutrition, possibly estrogen 

replacement therapy, and diabetes mellitus. Haemolytic 

anemia can lead to pigment stones which are however 

different from the more common cholesterol-mixed stones. 

In spite of these facts, however, no specifie dietary 

factor has been identified and thus, there is no specifie 

prophylactic therapy possible at this time. One exception 

to this May be the case of morbidly obese patients about to 
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undergo sudden significant weight reduction as part of a 

diet. In this group, which has long been known to be at 

risk, the prophylactic use of ursodeoxych~lic acid (a bile 

acid obtained from polar bears) ma}' prt.','ent the development 

of gallstones (20) • 

CLINICAL BURDEN: 

Although the prevalence of cholelithiasis is relatively 

high among North American adults, the mortality 

attributable to gallstone disease is in fact small: 

gallstones account for 6000 deaths per year in the USA 

(21), and this number has fallen dramatically between 1950 

and 1980 (22). 

Recently, a classification of cholelithiasis has been 

suggested which may correspond to its natural history. 

Three stages of the disease have been identified: the 

asymptomatic stage, the symptomatic stage, and the 

complicated stage (23). This classification, although not 

universally accepted is thought to reflect the observation 

that gallstones are initially silent for some time after 

the y have formed. In one study using radioactive carbon to 

date gallstones, the minimum delay between the development 

of gallstones and the appearance of symptoms was 2 years; 

the averagE! was 8 years ( 22) • 

l)Asymptomatic gall.ton •• : 

Several cohort studies spanning over 20 years have helped 
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to define the risk of developing symptoms (biliary colic) 

in several previously asymptomatic patient populations. On 

average the conversion rate from silent to symptomatic 

groups is 1-4% per year and conversion directly to a 

complicated stagr: occurs with an incidence of 0.8% per year 

(24-33). The yearly risk of requiring a cholecystectomy in 

at least one study was 1.3% per year (30). 

Because of these figures and the results of decision-tree 

analysis (34), it is generally agreed that asymptomatic 

gallstone disease is not an indication for surgical 

treatment unless other mitigating factors are present, such 

as the suspicion of a gallbladder cancer. 

Risk factors for the development of symptoms have not yet 

been clearly defined although it is known that women 

develop symptoms more often than men (9,13,32). Other 

factors such as smoking, age less than 55, the presence of 

floating stones, nulliparity, and greater weight have 

occasionally been proposed (30,35). 

2)8yapto.atic qallatonea: 

Several longitudinal studies have followed patients with 

symptoms. These have been variously defined as biliary 

colic, or the presence of other ("non specifie") symptoms. 

The results are quite disparate owing to the population 

studied, the defined endpoint (usually the need for 

cholecystectomy) and the episodic nature of gallstone 

symptoms. The average risk of developing a complication (ie 
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acute cholecystitis, cholangitis, pancreatitis, or 

cholecysto-enteric fistula) is 1-3% per year, and the risk 

of requiring surgery is 6-8% per yeaJ:' a1though it decreases 

over longer follow-up (20,27,30,35,3f;). Because of these 

figures, it is almost universally agl:,eed that patients with 

specifie biliary symptoms should UndE!rgo treatment of their 

gallstones (2). 

3)Coaplications: 

Complications of gallstone disease include the followinq: 

acute cholecystitis, pancreatitis, choledocholithiasis, and 

cholanqitis, cholecysto-enteric fistula, and gallbladder 

cancer. As previously stated, the presence of symptoms 

seems to correlate with the subsequent development of 

complications, and as such is an indication for 

cholecystectomy. The presence of a complication is an 

absolute indication for operation in almost aIl groups. 

Acute cholecystitis has been shown on average to oceur in 

up to 11% of aIl cases over 10 years (23). 

Choledocholithiasis, eholangitis, and pancreatitis (aIl 

signifying symptomatie gallstone migration to the common 

bile duct) remain unusual, occurring in less than 2% of 

gallstone patients (23). 

The complications of gallstone disease are more devastating 

in elderly patients because of the frequent presence of 

concurrent medical diseases, or because of their atypical 

presentation and subsequent delayed diagnosis. In 
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gallbladder empyema, fever or pain can be absent, which 

explains the high mortality of this entity in the aged 

(37). Age is widely recognized as a poor prognostic factor 

in acute pancreatitis (38), and in at least one study, a 9% 

mortality was associated with the first episode of acute 

pancreatitis in patients under 60, as opposed to a 28% 

mortality in those over 60 (39). 

The risk of developing a gallbladder cancer has been 

described in the cohort analysis of a stable population of 

gallstone patients from the Mayo Clinic, and found to be 1 

per 1000 per year (40). 

b) The surgie.l Tre.tment of Cholelithiasis 

CHOLECYSTOSTOMY: 

The first surgical treatment of cholelithiasis can be 

traced back to a case report by Von der Weil in 1667 (41) 

where an abdominal wall abscess was drained and gallstones 

concomitantly evacuated. In 1733, petit, a French surgeon, 

advocated a two-stage procedure to incise and drain a 

gallbladder in the context of an acute cholecystitis. In 

the 1800's, Lawson Tate published a series of 14 

cholecystostomies (simple incision of the gallbladder with 

removal of the gallstones), and reported a single death 

(42). Surgical cholecystostomy is at present only indicated 
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• if a cholecystectomy may be technieally hazardous, or if 

the patient's overall state of health is thought to be too 

precarious to allow the surgeon to perform a 

cholecysteetomy. 

OPEN CHOLECYSTECTOMY: 

In 1882, Carl Langenbuch performed the first 

choleeystectomy (43) and this procedure gained inc:reasing 

acceptance over the start of this eentury. It eventually 

supplanted eholecystc.stomy because the latter was 

associated with a substantial rate of gallstone recurrence. 

Interestingly, this is the same advantage which 

cholecystectomy eonfers today over aIl non-surgieal 

alternatives to treat cholelithiasis. We will not concern 

ourselves with non surgical therapy for gallstone disease 

in this dissertation even though our institution has 

completed a randomized trial comparing lithotripsy to both 

laparoscopie and mini eholecystectomy. 

Short tera resu1ts: 

Open cholecystectomy has become a very popular procedure 

worldwide because of its safety and effectiveness in Many 

hands. A recent study in centres with a special interest in 

cholelithiasis reviewed the current status of biliary tract 

surgery in the USA and worldwide (21). Overall mortality 

for open cholecystectomy was 1.1% in the USA cohort, and 

0.6% worldwide. These figures changed markedly, however, 
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when the surgical treatment of common bile duct stones was 

added to the simple removai of a gallbladder. Indeed, when 

common bile duct exploration was aiso performed, the 

mortality rose to 5.8% in the USA, and 4.4% overall. No 

iatrogenic bile duct damage was noted in this study but it 

has been estimated to be of 0.2-0.3% with open 

cholecystectomy (44). The low incidence of this 

complication in the above study may have been the 

reflection of particularly good technical results because 

only centres with a special interest in biliary tract 

disease had participated. The exact incidence of common 

bile duct injury following cholecystectomy in the community 

has been difficult to grasp, partly because of under

reporting, and partly because of the possibility that an 

iatrogenic stricture may only appear many years after the 

cholecystectomy has been performed (44). 

Because the world population is aging, and the prevalence 

of cholelithiasis increases with age, we must specifically 

look at the mortality of gallstone surgery in this group of 

patients. The overall mortality of elective 

cholecystectomy is threefold higher in the elderly (45); 

morbidity is also higher due to sepsis (3-5% rate of wound 

infections), cardiovascular complications, and venous 

thromboembolism. Published studies have reported 

cholecystectomy mortality rates, of 2.5-3.3% in patients 

over 65 (45,46), compared to 0.1% in patients under 50. 
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Performing a cho1ecystectomy as an emergency operation has 

a1so been found to be associated with a greater morta1ity 

rate in aIl groups: up to 16.7% in elder1y patients versus 

0.4% in patients under 50 years of age (47). When common 

bile du ct exploration is performed in that context, 

mortality increases to as much as 29% in some series in 

patients over 70, as compared to (b.V\ in patients under 50 

(although some differf"l'lCe is attributab1e to whether a 

supra- or transduodena1 approach is used ). 

One of the most controversia1 aspects of cho1ecystectomy 

remains the frequency with which this procedure shou1d be 

carried out. This operation remains today the second most 

commonly performed surgical procedure in the U.S.A. where 

it is carried out several times more often than in other 

areas such as in the United Kingdom, without obvious 

benefit to the patient (48). The higher surgica1 rates have 

in fact been thought to increase overa11 ga11stone disease 

morta1ity (34,48). We will not address this issue further 

but to point out that "excesses" in the performance of 

cho1ecystectomy stem mostly from 1ibera1ization of the 

recognized indications which have been described above. 

LODq tera re.ulta: 

A1though cholecystectomy is a popular operation, 35-50% of 

patients express dissatisfaction with their surgery. This 

includes on1y 5% comp1aining of "specific" symptoms 

fol1owing cholecystectomy, with aIl other patients 
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complaining of the persistence of nonspeclfic symptoms 

(49,50). Biliary causes for persistent post-operative right 

upper quadrant pain include retained common bile duct 

stones, common bile duct strictures, and the poorly 

understood syndrome of sphincter of Oddi dyskinesia. 

Retained stones are related to the persistence of stones in 

the common bile duct after surgery. These stones are, for 

the most part, thought to have originated in the 

gallbladder and either have been undetected or passed into 

the common bile duct at the time of surgery. In the 

previously described multi-centre, multi-national study 

involving several biliary centres (21), the incidence of 

retained stones was measured to be 4.5%. The incidence of 

retained stones will however vary markedly depending on the 

age of the population (the prevalence of 

choledocholithiasis increases with age), the duration of 

post-operative follow-up, or the practice of the surgeon 

performing the cholecystectomy. It can be as high as 10% if 

surgeons do not perform systematic intra-operative 

cholangiography although the routine use of this practice 

is debated (51). 

MINI CHOLECYSTECTOMY: 

The mini cholecystectomy (MC) is a variant of the 

conventional open cholecystectomy which eludes any specifie 

definition. It has appeared in the literature in many 
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• forms: as a muscle-sparing subcostal incision, as a muscle

splitting 5 cm transverse incision , or even as a small 

midline incision (52-55,56,57). In fact, it has been so 

loosely defined that the 1993 NIH consensus confererlce on 

gallstone disease concluded that too little information was 

available about this technique to evaluate it properly (2). 

As opposed to laparoscopie cholecystectomy, mini

cholecystectomy only requires minor modifications in 

technique over conventional cholecystectomy and does not 

necessitate sophisticated technology. Of six English 

language papers available in peer reviewed literature over 

the pa st 22 years, only three were available for large 

series analysis. This allowed for the assessment of 169 

patients undergoing MC (57). The rate of conversion, ie the 

need to perform a classic open cholecystectomy, on average 

was 11%, and the overall morbidity was 6% with no 

mortality. The average length of hospital stay was 3.5 days 

and, although poorly documented, the average duration of 

convalescence was 27 days. These results are aIl comparable 

to standard open cholecystectomy except for the durations 

of hospital stay and convalescence which are less than 

those traditionally attributed to open cholecystectomy (one 

week hospitalization and si~ weeks convalescence) though no 

comparative trial is available for review. M~ thus appears 

to compare very favourably to traditional open 

cholecystectomy and it is for this reason that MC was 
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• chosen in the present trial as the hest "open" surgical 

technique against which to compare laparoscopie 

cholecystectomy. This had also become the cholecystectomy 

of choice in our group of surgeons. 

LAPAROSCOPIC CHOLECYSTECTOMY: 

Laparoscopie cholecystectomy was first reported to have 

been used in France (58) and then spread simultaneously to 

the rest of Europe and North America (59,60). In theory 

this operation combines the century-proven efficacy of 

surgical gallbladder removal with the theoretical 

advantages of laparoscopie surgery as pertain to post

operative pain and patient convalescence. Many large 

patient sp.ries, mostly from University affiliated centres, 

have shown that the laparoscopie technique can be mastered 

by many surgeons, and that this technique is consistently 

associated with short hospital stays and duration of post

operative convalescence (61). Moreover, this procedure can 

be performed with an average risk of conversion to open 

cholecystectomy of around 5%. The overall morbidity rate 

has also been shown to be under 5% in most series, now 

totalling over 84,000 patients (61), and the mortality rate 

is under O. 3 % • 

The main drawback to LC seems to be the issue surrounding 

the increased risk of common bile duct in jury. A great many 

large American and Canadian series (61,62) which have 
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addressed this issue have been reported. These are based on 

both university and community data and report rates of 

common bile duct (CBD) injury essentially similar to those 

of historical studies looking at open cholecystectomy 

(2,63). In spite of these, there is a "consensus" that more 

common bile duct injuries have been referred to large 

biliary surgical centres since the advent and diffusion of 

LC. It is thought that these reports represent a true 

increase in the incidence of CBO injury rather than a 

change in referral patterns. 

Most laparoscopie cholecystectomy patient series have 

reported a single day of hospitalization , and an average 

convalescence of 7 days (61). Initially, these encouraging 

results were thought to have been the result of patient 

selection but further studies which included "all-comers" 

duplicated thesA results (61,64). The generalizability of 

the initial LC results is best demonstrated in a recent 

study looking at a single surgeon's experience over time. 

In a prospective series of patients nperated on, before and 

after the introduction of LC, the authors were able ta show 

that the results achieved initially in highly selected 

patients could be duplicated even when aIl consecutive 

cholelithiasis patients were referred for LC (64). 
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JUSTIFICATION OF THE STUDY 

Although previous evide~ce has suggested that laparoscopie 

cholecystectomy is more advantageous than conventional open 

cholecystectomy (59,65,66,67), the patient benefits of LC 

over open cholecystectomy, and mini cholecystectomy in 

particular, have never been clearly demonstrated or 

precisely documented. In fact, at the time that the 

described trial was instituted, the enthusiasm for this 

approach stemmed from the results of many personal 

experiences, case series, and its appealing modern 

technology (58,66,68,69). A carefully controlled study had 

been repeatedly called for in numerous reports and 

editorials (53,70,71,72,73). 

Some authors had contested that none was needed, since the 

benefits were so obvious, and others had in fact deemed 

such a trial to be idyllic or even unethical (74). It was 

our belief that a trial comparing open to laparoscopie 

cholecystectomy was necessary, hut that the "best" open 

cholecystectomy against which to compare it should be the 

mini-cholecystectorry which had become the procedure of 

chcice for many of the surgeons at our institution. 

Proponents of this technique (MC), even prior to the advent 

of LC, had claimed results comparable to those subsequently 

achieved with LC (52-55). Based on data reported in the 

literature, a clear deterrnination of which technique is 

superior was not possible because the few published 
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comparative trials had used unmatched concurrent or 

historical controls, usually compared to a self-selected 

group of patients (59,65,66,67). with the introduction of 

laparoscopie cholecystectomy, we were provided with a 

window of opportunity to conduct a randomized trial 

comparing Le to MC. 

It was important to commence the trial as early as possible 

before lay diffusion of Le among physicians and patients 

alike would make patient accrual a near impossible task. 

The design of this study was chosen to correct what we 

thought were important limitations of previous comparative 

assessments: particularly to balance out potential effects 

of patient motivation, occupation, or personal disposition 

and expectations, which may strongly affect outcome. These 

had previously been suggested as possible confounding 

factors in a descriptive analysis comparing the duration of 

convalescence in North American and European patient 

populations following Le (75). 

It has been argued that the main issues surrounding LC have 

been the increased risk of CBO in jury over traditional 

cholecystectomy, and the more problematic management of CBO 

stones: and that the resolution of these issues could not 

come from a randomized trial with limited patient accrual. 

These concerns, however make it all the more imperative 

that the presumed laparoscopie advantages be definitively 

proven or discarded • 
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The absence of any randomized trial comparinq surqical 

cholecystectomies has clearly created a void in the 

1iterature which the followinq trial will attempt to fil1. 

OBJBCTIVB8 

The goals of the study are manifold: 

1- Descriptive: To document whether the measured pre-

operative quality of life of cholelithiasis patients is 

improved after Le and MC. 

Any further descriptive objective reqardinq Le is outside 

of the scope of the trial (see below). 

2- Analytical: a) To compare the effects of LC to those 

of mini-cholecystectomy in patients randomly assiqned to 

each treatment usinq convalescence as primary outcome 

variable. Secondary outcome variables will be the duration 

of hospital stay, quality of life and post-operative 

discomfort. 

b) To compare the measurements of clinical endpoints 

performed by treatinq surqeons to those taken by research 

nurses. 

Notes: 

a) There are other descriptive objectives which are related 

to events with a very low expected frequency of occurrence • 
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These include mortality and morbidity rates, in particular 

that of peri-operative common bile duct in jury, and the 

incidence of post-operative retained common bile duct 

stones. Comparisons of these events which have a low 

incidence would require a much larger sample size, and are 

therefore outside of the scope of this study. 

b) In order to evaluate such outcomes with a low frequency 

of occurrence, a laparoscopie cholecystectomy reqistry was 

started at the time that this procedure first beqan to be 

performed at McGi11. In the discussion section, data from 

this separate, surqeon-qenerated, data base will be used as 

an external validation criterion to which the patients in 

this trial may be compared. 

c) At the time of this trial, lithotripsy with gallstone 

dissolution was considered another feasible alternative 

treatment for qallstone disease other than the two surgical 

modalities to be compared within this trial. Lithotripsy 

was assessed in a separate randomized trial and it will be 

considered outside the scope of this trial. 

MOTES REGARnIRG RANDOMISED TRIALS IN SURGERY 

Randomized trials in surqery have basic characters which 

set them apart from other randomized trials (76, 77). 
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Any surgical procedure is essentially irreversible, and 

Many (in particular Le and MC) involve a general 

anaesthesia. Consequently any study with a cross-over 

design cannot, by definition, be used because a patient 

will never be able to act as his/her own control. This, in 

a way, fails to allow a patient the right to withdraw trom 

a trial at any time without a change in his/her status. 

The preparation for a surgical procedure moreover requires 

the building of a special relationship between patient and 

surgeon. A large part of this relationship is based on 

trust and confidence in the abilities of the surgeon as an 

operator. The extent to which this relationship May affect 

a given outcome, such as return to full activities, is 

poorly understood but a placebo effect of varying intensity 

is especially hard to quantify and can never be ruled out. 

The admission by a surgeon of uncertainty as to which is 

the best surgical procedure (in the context of a 

comparative trial) may lead to a compromise in the 

confidence which a patient has in him/her. It may thus be 

damaging both to the process and to its outcome. Moreover, 

because of the strength of the patient-surgeon bond, any 

failure may be more likely perceived as a shortcoming of 

the method rather than the surgeon. 

A very fundamental point is that neither the operating 

surgeon nor the patient can truly be blinded to the 

procedure to be performed, and this limits some of the 
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possible control by any investigator over outcome 

measurement bias. The surgeon in particular determines many 

outcomes such as discharge from hospital and the time of 

return to work. It is difficult, either through artificial 

definitions or through proxy variables to ensure 

objectivity. As a consequence, measurement of any given 

outcome by Many "objective" observers May be necessary. 

Finally, quite apart from any placebo effect, surgical 

procedures, and in particular the technically more 

demanding ones, require expertise which cannot be a priori 

expected to be similar in aIl hands. This May weIl result 

in a performance bias which cannet be neutralized by 

blinding. One way to counter this effect is to start the 

study only after the "learning curve" of each surgeon will 

have been completed. 

Although many designs have been tried, current justified 

ethical practices and the nature of surgical methods itself 

mandate the development of trials which can be particularly 

suited to the field of Surgery. 
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STUDY BYPOTBESES 

The primary study hypothesis was that laparoscopie 

cholecystectomy led to shorter durations of hospitalization 

and convalescence than mini cholecystectomy. 

The secondary hypothesis was that the laparoscopie approach 

is more effective than the mini approaeh when looking at 

post-operative quality of life indices and post-operative 

pain. 

STUDY DESZGH 

We condueted a prospective randomized elinical trial of 

mini versus laparoscopie cholecystectomy for symptomatic 

gallstone patients. We used an Il intention to treat 

approach" to analyze all results. 

The patients were randomized to either of two intervention 

groups: 

Group 1: 

Group 2: 

Patients in this group underwent mini 

eholecystectomy. 

Patients in this group underwent laparoscopie 

cholecystectomy. 
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Each participating surgeon was able to perform both 

surgical procedures and had completed his "learning curve" 

for the laparoscopie procedure prior to entering the trial. 

PATIENT POPULATION 

The patient population consisted of men and women aged 

16-85 years and referred to participating surgeons at the 

Montreal General, Queen Elizabeth, Royal victoria, and 

Jewish General hospitals in Montreal, and the Toronto 

General Hospital in Toronto. Patients were included in the 

study if aIl the inclusion and none of the exclusion 

criteria had been met: 

selection criteria 

1. Signed, informed consent to randomisation. 

2. A history of at least one episode of biliary colic 

(defined as right upper quadrant or epigastric pain lasting 

at least 30 minutes) within the last 18 months. 

3. Proven gallbladder stones on ultrasound (echogenic foci 

within the gallbladder which move with gravit y and are 

responsible for acoustic shadowing) or on oral 

cholecystography. 

4. Each patient was deemed fit for surgery by the referring 

surgeon after consideration of the patient's overall health 
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status inc1uding co-morbid conditions (for example, the 

presence of cardiovascular or respiratory diseases, 

ma1ignancies, etc.). 

Exc1usion criteria 

1. Any concomitant medical condition excluding the patient 

from being a surgica1 candidate for cholecystectomy in the 

treating surgeon's opinion. (We believe that, in the 

context of the present effectiveness trial, there was no 

need for more formaI exclusion criteria pertaining to a 

patientes concomitant disease(s) or overall medical 

condition. This also permitted the study to reproduce as 

closely as possible the setting encountered in actual 

clinical practice). 

2. Pregnancy, known liver disease (active hepatitis, 

cirrhosis, hepatoma, liver metastases), acute 

cholecystitis, known and untreated common bile duct stones, 

a recent episode of pancreatitis, bleeding disorder, or 

anticoagu1ant therapy. 

3. previous upper abdominal surgery. 

The final decision on patient inclusion was taken by the 

project director (JB), to ensure that those who were 

randomized met two fundamental criteria: 

a) each patient was a suitable candidate for each of the 

two treatments, and 

b) each patient was expected to provide the full range of 
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follow-up data (note that certain of the quality of life 

measurinq tools are not available in languages other than 

French or English). 

~MISATIOH 

Randomisation cards, according to computer generated 

numbers, were prepared in Montreal and held there in 

confidence. Randomization fo11owed a 50-50 ratio for the 

two treatment options, and was blocked (by groups of 12) by 

surgeon and age (with 50 years of age as eut-off). When a 

patient was found to meet aIl eliqibility criteria, the 

investigator involved with the case telephoned the central 

office for a randomisation assignment. The assignment was 

made by telephone, with immediate confirmation by fax. The 

central office was staffed to provide randomization 

assignments during aIl regular ~orking hours. Once 

randomized, the date and nUmber of randomization were 

irrevocably entered into the patient file. 

Note that data analysis involved patient study ID 

(randomization) numbers rather than names to ensure 

confidentia1ity. 

SPBCIAL PATIBNT CASES 

Cross-overs and withdrawal§ 

It was possible for a patient to cross-over in either group 

direction prior to cholecystectomy, but once a patient had 
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entered the operating room, cross-over could only occur 

from the laparoscopic cholecystectomy group to the open 

cholecystectomy group. The latter case has been called "a 

conversion" in the surgical literature and occurred, in the 

trial, only for surgical reasons. Based on preliminary 

published data, the percentage of patients who have to 

undergo "conversion" had been estimated to be anywhere from 

2% to 25% (67,69,72), most likely around 5%. 

The eross-over and withdrawal eases were recorded and 

analyzed under the "intention to treat" principle, whereby 

each patient remained as part of his/her randomisation 

group, for the purpose of the overall analysis. In 

addition, a supplementary analysis was performed with the 

cross-overs as part of the group other than the one they 

had been randomized to in order to assess the possible 

impact of these cross-overs. 

Choledocholithiasis after randomisation 

A cystic duct cholangiogram was not performed in patients 

in either group unless there was a suspicion of 

choledocholithiasis. This suspicion would only have 

occurred after randomisation (sinee choledocholithiasis was 

a eriterion for exclusion) or been based on intra-operative 

findings. If patients had been found on intra-operative 

eholangiogram to have choledocholithiasis, they would have 

been followed and subsequent group analysis performed both 
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with these patients and without them, so as to assess their 

impact. Indeed, the presence of a single such patient with 

choledocholithiasis might have strongly affected any 

measured outcome because of its clinical significance. 

CO-VARIATB AND BASELINB MEASUREMENTS 

General co-variates included: Referring physician, age (as 

a continuous variable), sex, ethnie group, occupation 

group, work status, and other standard socio-demographic 

information. 

The gravit y of concomitant illnesses was categorized by the 

grading of the patientes overall physical condition using 

the American Society of Anesthesiologists classification 

(78, see chart on next page) and this was used for 

stratification in the analysis (by qrouping grades one and 

two together, versus three, four and five together). 

Quetelet's index of body mass (expressed in kg/m2
) was 

calculated for each patient and included as a co-variate in 

the analysis. 

We also recorded the frequency of pre-operative biliary and 

non-specifie abdominal symptoms in order to see if these 

might help to predict the occurrence of technical 

difficulties intra-operatively, especially in the 

laparoscopie group. These were also recorded to see how the 

interventions affected these symptoms and as they related 
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Co-morbid di ••••• - •• tim.ted ASA acore (1 to 5): 

ASA CLASSIFICATION PATIENT STATUS 

1 Healthy 

2. Mild iIIness 

3. Moderate 

4. Severe 

5. Moribund 



to patient quality of 1ife. 

AIl pre-treatment evaluations were carried out within the 

six weeks preceding the intervention if there was no change 

in the patient' s medica1 condition over that time interval. 

The initial 1aboratory data which decided on the patient' s 

e1igibi1ity was ordered by the referring surgeon or 

physician. The nurse c1inician, fOl10wing an initial 

contact by phone, met the patient at the first gallstone 

clinic visit and made sure that aIl appropriate data were 

ordered; they a1so entered a11 relevant data into the 

patient' s study file. The ga11stone c1inics were 

estab1ished at each participating institution to channel 

and fo11ow McGi11 gallstone patients takinq part in the 

trial. They were staffed by a study nurse and a 

contributing surgeon. These c1inic:s created a favourab1e 

environment for optimal recording of study outcomes which 

was not threatening to the patients and thus cou1d optimize 

comp1iance. 

Week1y meetings with the project director confirmed that 

the study files were complete and that the patients 

recruited wou1d indeed fu1fi1 the selection criteria before 

any intervention was carried out. 

Prior to the intervention, the work-up also inc1uded: 

-Complete physica1 examination wi th pulse, BP, temperature, 

height and weight, respiratory, cardiac, abdominal, and 

neuro10qica1 examinations, 
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-Chest and abdominal x-rays, 

-Beta-Human ehoriogonadotrctpin for women of child-bearing 

age (to rule out pregnaney), 

-Complete blood counts, 

-prothrombin and partial thromboplastin times, 

-Automated bioehemistry profiles (SMAC) ineluding liver 

function tests, 

-Electroeardiogram, 

-Urinalysis (including dipstick for blood and leucocytes), 

-Abdominal ul trasound 

-Serum amylase 

-pulmonary function testing, whcn appropriate. 

Each patient also filled out the German quality of life 

questionnaire (79), the Quality of Life Visual Analogue 

Scale (80, see details below), and the Nottingham Health 

Profile questionnaire (81,82) • 

INTRA-OPERATIVB IlEASUREMENTS 

A member of the study medical team prospectively recorded 

the following data: Ability to perform the laparoscopie 

cholecystectomy, cause for failure thereof where applicable 

(anatomie anomalies, compromised safety. adhesions, patient 

complication, .•• ); length of the mini eholeeystectomy 

incision, incision site (subcostal versus midline), ability 

to perform an intra-operative cystic duct eholangiogram and 
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its results (where applicable), bile spillage, stone 

spillage into the peritoneum, duration of operation, as 

well as any intra-operative complication. 

OUTCOMI KEASURBS 

The outcomes were noted over two distinct time periods: The 

short term, which included the immediate post-operative 

time at 1 and 7-10 days, and again at 30 days following the 

intervention. 

The long term covered the remaining 23 months of the trial 

(total follow-up 2 years). 

Six-monthly fOllow-up by telephone and yearly follow-up by 

interview in person was performed for a total of 2 years 

post-operatively. In order to assess issues related to 

quality of life and retained common bile duct stone rates, 

data collection was performed on the day fo1lowing the 

intervention, one mon th later, and thereafter on a yearly 

basis, at the time of a clinic or office visit, or if an 

event occurred, until the end of the study. 

Study outcomes are described in detail below. 

al Hospital stay and convalescence 

These were the primary study outcomes because they are 

believed to be the most important in clinical practice 

30 



(providing aIl else is equal between both groups). 

l)Boapltal at.y: The duration of hospitalization was 

recorded from the time of admission (nearly always on the 

eve of the procedure in both groups) to the time of 

eligibility for discharge/ actual discharge. Each night 

spent in hospi tal counted as one day ("hotel system"). tt 

was expected that the pressure for ~~rly patient discharge 

was equally great following both mini and laparoscopie 

cholecystectomy. Patients were considered eligible for 

discharge when they satisfied the following criteria: 

Afebrile, requiring only oral medication for comfort (from 

pain or nausea), having active bowel sounds, and able to 

eat. If a patient was kept in hospital in spite of being 

eligible for discharge (eg: Social reasons, work-up of 

concomitant medical problem, ••• ), an "event sheet" was 

filled out by the study nurse, and the case was reviewed 

with the study coordinator. 

2)Conv.le.cence: The time from admission to post-operative 

return to employment was recorded at the time of the 

follow-up visits or by telephone conversation, and counted 

from the first post-operative day. Thé endpoint of interest 

was the return to full employment which was held prior to 

the surgical intervention. If the patient was not employed, 

we looked at the time to resumption of full pre-operative 

daily activities. To ensure an accurate assessment, the 

number of days of convalescence, as weIl as the percentage 
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of usual activities, at work and at home, actually being 

performed at the time of the interview were recorded. The 

possible effects of concurrent medical diseases on 

convalescence Ceg: A fractured leq, hypothyroidism, ••• ) 

were dealt with on an individual basis after an "event 

form" had been filled out by the study nurse. For the 

laparoscopie group, there was dual measurement of this 

outcome: both by the surgeons at the time of office follow

up, and by the study nurses (who were nct directly aware of 

the randomization group) at the time of gallstone clinic 

follow-up. For logistical reasons, it was not possible to 

perform this dual measurement in the mini-cholecystectomy 

patients. 

b) Quality of life assessment 

We chose two measures which have been proven repeatedly in 

the literature to be both reliable and valid in a large 

variety of patient qroups. 

The Nottingham Health Profile Index (NHPQ) was used as a 

general index of "quality of life". It has 38 questions, 

and, in its simplest scoring form, a point is given for 

each positive response. A more elevated score therefore 

signifies a worse quality of life (range: 0-38). It is 

available in Enqlish and French and has proven both valid 

and reliable in both (81,82). The questionnaire was given 

to each patient before and after the intervention • 

32 



Post-test recordings were taken at 7-10 days after 

operation, then one month, three months, and thereafter at 

once yearly fOllow-ups. The nurse clinician or 

participating investigator administered the questionnaire 

to each patient at the bedside or in the respective 

hospital gallstone clinic. See Appendix 1 for a copy of the 

NHPQ Index. 

A functional status scale more specifically developed for 

p~tients with biliary disease had been recently validated 

(79) at the start of the trial and was a~so utilized. It 

was called the German Gastro-intestinal Quality of Life 

(GGQL) Scale and has 26 core items as weIl as 6 optional 

organ specifie items which relate to biliary diseases. For 

this scale, a lower score reflects a worse quality of life 

(range: 24-112 for the core component). Note that certain 

aspects of this scale were used ta record the presence of 

baseline and long term non-specifie symptoms. See Appendix 

2 for a copy of the GGQL Scale. This questionnaire was 

administered before operation, and then one month later. 

The third instrument used to document quality of life was a 

Visual Analogue (VA) Scale (80) which measured 11.5 

centimetres and from which a quality of life score was 

directly measured. High values reflected a good quality of 

life (range: 0-11.5). It was administered pre-operatively 

as weIl as at 7-10 days later, then at one month, 3 months 

and 12 months fOllow-up. See Appendix 3 for a copy of the 
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VA Scale. 

It is recoqnized that quality of life is a very difficult 

quantity to define or measure, and it was hoped that a 

combination of the three stated indices which seemed to 

cover different aspects of "quality of life" may help to 

assess it better than Any sinqle instrument. 

c) Post-operative pain 

The McGill pain score has been shown to he valid and 

reliable in a number of clinical circumstances (83). It is 

based on adjectives to describe the intensity of pain and 

an overall assessment. It is available in Enqlish, French, 

and Italian. Scores were recorded immediately following the 

procedure, then at 7-10 days, and at one month fOllow-up. 

High values reflected qreater post-operative pain (range: 

0-198, but very unlikely to ever he that elevated). See 

Appendix 4 for a copy of the McGill Pain Score. 

We also recorded the amount of morphine equivalents (in 

milligrams) required in the first post-operative week, and 

a pill count was made based on the exit prescriptions which 

the patients had been qiven. 

d) Morbidity. persistent symptoms. conversion 

In the short term, we recorded in each treatment group the 

followinq indicators which may have required active 

treatment: 
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Atelectasis, pneumonia, wound infection, venous thrombosis, 

pulmonary embolism, cardiac dysrhythmia or infarct, 

intraabdomina1 sepsis, or UTI. 

In the long term, we compared the incidence of retained 

common bile duct stones using clinical and, if indicated, 

biochemical assessment, as weIl as ultrasound, or even 

ERCP. The persistence or recurrence of biliary colic and 

non-specifie upper abdominal symptoms was assessed and 

compared to each patient's pre-operative complaint. 

The abi1ity to perform the laparoscopie procedure was 

documented and correlated with factors such as gallbladder 

wall thickness on abdominal ultrasound: obesicy, age, or 

symptoms. 

el Mortality 

Overall mortality was compared both over the short term 

(within the 30 days following cholecystectomy) and long 

term follow-up periods Cany time thereafter for the 

duration of the trial). In addition, a group of 

independent observers was set to determine the condition

specifie mortality (defined as that attributable to the 

intervention, the underlying gallstone disease, or a 

complication thereof) for aIl deaths. The likelihood of 

the relationship of death to treatment, gallstone disease 

or complications thereof would have been recorded on a 

quantitative percentage scale. 
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FOLLOW-UP 

1) Short term: 

Ten days, and aqain one month followinq the randomisation, 

every patient vas seen in one of the gallstone clinics. At 

each clinic visit, the patient was assessed by the 

physician in charge of the clinic, and a nurse who 

administered to each patient both the quality of life and 

pain questionnaires. Moreover, the nurses entered aIl 

information pertaininq to days of convalescence away from 

work and time during which the patient had been unable to 

perform daily activities. Surgeon data pertaininq to 

convalescence were entered by the treatinq surgeon at the 

time of a separate office visit, and were recorded as part 

of a separate ongoing McGi11 laparoscopie cholecystectomy 

registry vhich was alluded to earlier. 

2) Long terrn: 

The cholecystectomy patients were assessed 3 months after 

operation, and every year thereafter in the gallstone 

clinics, and further documentation of the quality of life 

scores were performed as weIl documentation of any possible 

ongoinq convalescence. 

Any patient requiring immediate attention because of 

possible ongoing biliary disease, or intervention-related 

complication, vas instructed to qet in touch with the 
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physician or nurse on calI for the study at any time. 

Appropriate relevant laboratory data and outcome were 

documented by the nurse clinician and an event form filled 

out if such a situation arose. 

The study ended for aIl patients two years after the date 

of operation, or at the time of death if it preceded this 

date. 

PLOW OF THE PATIENTS 

The five centres agreeing to partake in the trial 

(including surgical, gastroenterological and radiological 

staff) were the Montreal General, Queen Elizabeth, Royal 

Victoria, and st Mary's hospitals in Montreal. The Toronto 

General Hospital in Toronto also agreed to recruit 

patients. AlI patients referred to a surgeon participating 

in the study was a potential candidate. If referred from a 

general practitioner or gastroenterologist to the gallstone 

clinic itself, the patient was sent to a participating 

surgeon of their choosing. After the initial clinical 

assessment, the surgeon explained the study to the patient 

with regards to the possible treatment alternatives. The 

candidates for elective cholecystectomy were asked to 

undergo an abdominal ultrasound if none had been performed 

yet. If the patient was shown to have cholelithiasis and 
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aqreed to be part of the trial, she/he was then assessed by 

the physician or surqeon in charge of the clinic, and the 

study was explained in more detail. If the patient 

fulfilled aIl of the selection criteria, he/she was then 

asked to siqn the consent form to participate in the study 

and be randomised. A study nurse (or physician) then 

qathered aIl necessary baseline information and contacted 

the coordinating centre for the randomisation assignment. 

The patient usually entered the hospital on the afternoon 

prior to surgery and was asked to siqn the standard 

operative consent form for the procedure to which she/he 

had been randomized. The on-site project coordinator 

ensured that complete data were collected and entered into 

the patient's study file. The surgical procedure was 

carried out the followinq day. 

Further data were recorded on the first post-operative day, 

during the admission, at seven to ten days, at 30 days and 

then lonq-term in the Gallstone clinics. 

STATISTICAL CONSIDERATIONS 

1) Sample size calculations 

The sample size calculations were based on unpaired t-tests 

with a power of 0.8 and an alpha value of 0.05 while 

looking at differences in duration of hospitalization and 
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differences in time until return to full employment or 

level of functioning. We did not calculate the required 

sample sizes on the basis of expected rates of mortality, 

morbidity or retained stones because of the anticipated 

very low incidence of any of these in either group. 

In our experience prior to the trial, mini cholecystectomy 

patients required 2-3 days of hospitalization whereas 

laparoscopie cholecystectomy patients could usually be 

discharged home on the day following the procedure. 

Moreover, return to work in young patients could occur 1 

week after the laparoscopie procedure as opposed to 3-4 

weeks following the conventional approach: We estimated a 

difference in convalescence of 18 days. By estimating 

standard deviations (9 d vs 16 d) and variances, based on 

these numbers, we concluded that around 50 patients would 

be required in each group to provide significant 

differences in duration of hospital stay and convalescence. 

2) statistical analysis 

Continuous descriptive variables were expressed as mean ± 

standard deviation. For the duration of hospital stay, 

which is a skewed measure, the median and interquartile 

ranges were also given. Between group differences for 

continuous variables were assessed for statistical 

significance by the use of Student's t-test and the 
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nonparametric Wilcoxon's rank sum test. The Chi-square 

statistic or Fisher's exact test were used for comparison 

of eategorieal variables. Changes from baseline values for 

the quality of life measures were evaluated using paired 

tests whereas between group differences were assessed by 

non paired procedures. 

For the primary study outcome, i.e. time to full 

convalescence, the Kaplan-Meier method was used to 

construct life tables, and the nonparametric log-rank test 

to evaluate the statistieal significance of between group 

differences. Cox's proportional hazards model was also used 

to evaluate the specifie contributions of key variables to 

between group differences with respect to convalescence. 

FBASIBILITY 

In view of the combined patient volumes at a1l 

participating institutions, it was estimated that, with a 

15% refusal rate of randomisation, the accrua1 phase of the 

study should take 9-12 months. The long-term follow-up 

would then take one more year • 
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BTHICAL CONSIDERATIONS 

copies of the utilised consent form have been included in 

Appendix 5. 
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RlSULTS 

During the initial 12 month study period, consecutive 

patients fulfilling the previously described criteria were 

approached fer randomization, and 70 of these patients 

consented to participate in the study. Of these 70 

patients, 38 were randomized to LC and 32 to MC. Two thirds 

of aIl study patients were contributed by 3 surgeons in 

equal proportions. These surgeons came from 3 different 

hospitals. In aIl cases, individual surgeons contributed 

similar numbers of patients to each group. 

Only the results up to a follow-up of 12 months will be 

presented at this time. 

Ba •• lin. value.: 

Baseline characteristics of the patient groups were similar 

specifically with respect to age, weight, ethnie gro~p, 

body mass index (Quetelet index), and gender, as can be 

seen in table l. The distribution of patients according to 

occupation was also simi1ar in both groups: 40% performed 

most of thelr activities at home, 15% were involved in 

manual labour, and less th an 10% were professionals. 

Patients in the two groups were also comparable with 

respect to the duration of symptoms, baseline measurements 

of quality of life (table l), and ASA scores (84% LC class 

land 91% MC class 1). AIso, there was no statistical 

difference in the duration and types of symptoms, as weIl 
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TABLE 1- BASELINE PATIENT CHARACTERISTICS 

Mean (SO) 

LC MC 

(n=37) (n=25) 

Age (yr) 51.4 (16.1) 52.3 (187) 

Weight (kg) 70.5 (12.7) 747(17.9) 

Quetelet index (kg/m2
) 25.8 (4.6) 27.5 (5.8) 

NO(%) MALE/FEMALE 11 (30%)/26 (70%) 6 (24%)/19 (76%) 

NHPQ* 8.01 (6.2) 7.8 (7.3) 

GGQL* 66.9 (18.2) 61.1 (21 1) 

VA 7.4 (2.5) 6.4 (3.2) 

'For ualtt q y of IIfe measures: Le; n=35, MC n=23. 



as baseline laboratory or radiological tests which the 

patients initially presented with • 

•• clusions art.r ran4oai.ation: 

Of the 38 patients randomised to Le, 37 (97%) underwent 

operation compared to only 25 of 32 (78%) randomised to MC. 

This difference was not statistically significant. 

Four patients, one in the Le group and 3 in the MC group, 

declined participation in the study after randomization and 

refused Any follow-up. 

Three other patients in the MC group also refused to 

participate following randomisation and opted to have their 

open cholecystectomy performed by non-participating 

surgeons who did not use a "mini" technique. 

One other MC patient eventually declined participation and 

underwent LC at a non participating institution. 

There was no difference in baseline characteristics of the 

patients who dropped out in each group and they also did 

not differ from the rest of the study patients. It was not 

possible to get follow-up on the drop-outs and therefore 

none was included in the results. The final analysis is 

therefore based on 37 Le and 25 MC patients. Analysis 

according to "intention to treat" or "treatment received" 

yielded the same results. In view of this, only the 

"intention to treat analysis" will be presented. 

%Dtra-op.rativ ••••• ur ... nt.: 

The Mean duration of surgery tended to be shorter (p=O.08) 
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TABLE II- POSTOPERATIVr: ASSESSMENT 

Mean (50) 

P 

LC MC 

(n=37) (n=25) 

Ouration of Surgery 859 (23) 731 (245) 0.08 

(min) 

Hospital stay 3 (1-13;2-3) 4 (1-6;3-5) 0.001 

(days)* 

Time to full diet 1.1 (0.7) 1.7 (0.8) 0.004 

(days) 

No (%) with right 12 (33%) 1 (5%) 0.015 

shoulder pain 

McGiII pain score 15.7 (12.6) 22.2 (18.4) 0.18 

Ouration of 11.9 (9.1) 20.2 (16.5) 0.04 

convalescence 

(days) 

Mealan (range; Interquartlle range). 



for MC than LC by over 12 minutes (table 2). A sin91e 

patient in the LC group required conversion to open 

cholecystectomy (2.7%) be(,. -tuse of the inability to 

recognize the anatomy safely. A single patient in the MC 

group elected to have LC just prior to being taken to 

surgery. DifferentiaI analysis of the latter patient did 

not have any effect on the resul ts described below, ie aIl 

results were similar whether the patients were classified 

by intention to treat or treatment received. 

Intra-operative cholangiography was used in only one 

patient, in the MC group, and it did not show 

choledocholithiasis. There was no untoward event during 

surgery in any patient in the trial. 

pri.ary outco.. • •• sures: 

Quration of hospital stay: 

The patients who underwent laparoscopie surgery had a 

shorter me an hospital stay by approximately one day (table 

II). For the LC patients, the median stay was 3 days (range 

1-13 d, 2nd quartile 2 d, 3rd quartile 3 d). For the MC 

patients, the median was 4 days, (range 1.5-6 d, 2nd 

quartile 3rd, 3rd quartile 5 d). In addition, 16 (43%) LC 

patients were discharged on the first post-operative day 

compared to only 3 (12%) MC patients (p=O.02). 

Convalescence: 

Figure 1 shows the Kaplan-Meier survival curves describing 
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the time to full convalescence in each group. Fifty percent 

of the patients in the LC group had completed convalescence 

by 9 days compared to 14 days for the MC patients (the mean 

± standard deviation and range of time to full 

convalescence for the LC and MC groups respectively were 

11.9±.1 days, ranging from 1 te 37 days, and 20.2±16.5 days 

ranging from 2 to 62 days, P<0.05). Between group 

comparison, using the Hantel-Cox statistic, showed that the 

patients in the LC group required significantly shorter 

convalescence compared to those in the HC group (p=O.036). 

Cox's proportional hazards analysis showed that the rate 

ratio of return to normal activities for the LC group 

compared to the MC group was 1.77 (95% Confidence 

Interval = 1.01 to 3.11, p=0.03). This indicates that the 

LC patients convalesced at a rate which was 77% greater 

than the MC patients. In Cox's proportional hazards model, 

the only variable which was significantly associated with 

the speed of convalescence was the type of cholecystectomy 

used. The other variables in the model, including age, 

gender, Quetelet index, occupation, or interactions of any 

of the above, were not significant predictors of the 

duration of convalescence. Inclusion of a variable to 

represent the surgeon or the centre in the model also did 

not affect these results. This would have adjusted for the 

potential effect of the surgeon or centre on the outcome, 

thus controlling for performance bias. 
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We compared duration of full convalescence of the Le 

patients as measured independently by the study nurses and 

by the treating surgeons. The surgeons' estimates were 

found on average to be four days, or 25%, shorter than that 

of the nurses' (P<0.01). Furthermore, the intra-class 

correlation coefficient measuring the nurses' and surgeons' 

estimates of convalescence was 0.78 (lower 95% CI=0.64) 

indicating moderate agreement in this setting. It was not 

possible, as previously stated, to perform a similar 

outcome comparison for the MC patients. 

Secondary outco ••• : 

The LC patients were able to return to a full diet just 

over one half day earlier than patients who had undergone 

MC (table 2). Right shoulder pain occurred more frequently 

in the patients who had undergone Le (33% in LC vs 1% in 

MC, p=0.015). 

Post-operative pain: 

Post-operative use of narcotics during hospital stay and 

over the first post-operative week was significantly 

greater in the MC group (LC: 17.4±12.5 morphine mgEq, MC: 

79.2±83.8 morphine mgEq, p<O.001). Post-operative pain on 

the day following surgery was greater in the MC patients. 

as measured by McGill pain scores, but this difference 

failed to achieve statistical significance (table 2). 
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• 

Ouality of lite: 

* Paired analysis: paired analysis within each group of 

post-operative compared to baseline quality of life scores 

showed that aIl patients improved significantly following 

surgery no matter what type of cholecystectomy they had 

undergone. Significant improvement in the laparoscopie 

group was detected as early as 10 days after surgery with 

the VA Scale (mean change: 1.9±3.2, p=0.047), and at one 

month with both the NHPQ (mean change: -S.8±S.4, p=0.0001) 

and the GGQL (mean change: 18.4±20.1, p=O.OOOl). The 

patients in the MC group experienced a si~nificant 

improvement at later times: only one month following 

surgery with the GGQL (mean change: 16.5±20.3, p=0.004) and 

the VA Scale (mean change: 2.6±2.8, p=0.002), and at 3 

months with the NHPQ (mean change: -S.7±7.6, p=0.03). 

* Unpaired analysis: The results of unpaired analysis are 

illustrated in Table 3 where the raw means of quality of 

life indices in both patient groups at the various times of 

measurement are indicated. Differences between these means 

were not found to be statistically significant. 

Therefore the extent of improvement in quality of life 

scores following surgery was not significantly different in 

both groups although the improvements were noted more 

quickly in Le patients. 

Morbidity and mortality: 

There were two complications noted in the MC group (8%): 

47 



TABLE lU - QUALITY OF LIFE 

Mean (SD) 

-
NHPQ GGSQLI VAS 

BASELINE 

MC (n=23) 7.8 (7.9) 66.9 (19.2) 74(2.5) 
LC (n=35) 8.0 (6.2) 61.1 (21.5) 6.4 (3.2) 

10 Days 

MC (n=21) 6.9 (6.6) 68.8 (16.1) 7.4 (3.7) 
Le (n=18) 5.3(5.21 736(17.6) 9.3 (1.8) 
1 Month 

MC (n=15) 3.1 (4.3) 78.4 (18.3) 8.9 (2.2) 
LC(n=21) 1.4 (2.6) 85.7 (12.8) 9.9 (1.6) 
3 Month 

MC (n=15) 1.8 (3.2) 89.5 (20.0) 8.8 (1.5) 
LC (n=21) 2.9(4.71 87.7 (15.8) 10.0 (1 5) 



One patient developed a wound infection which was slow to 

heal; the other patient presented 10 days post-operatively 

with an acute abdomen. Free intraperitoneal bile was found 

and drained at laparotomy, without a demonstrable leak. 

One complication was noted in the Le group (2.7%> where a 

patient developed a persistent ileus and pain 4 days post

operatively. She underwent laparotomy but no abnormality 

was found and the patient subsequently improved. She stayed 

in hospital a total of 13 days. 

No mortality was recorded in the study. 

No retained stone was detected in either patient group 

after a one year follow-up. 

Rererence population: 

Over the period of accrual of the randomized trial, 1278 

laparoscopie cholecystectomy patients were included in the 

McGill laparoscopie cholecystectomy registry. This reqistry 

is based on surgeon-generated data from four different 

hospitals representing over 12 surgeons. The 

characteristics of these patients are shown in table 4. 

These data are included herein because the y will be used 

for comparison in the discussion section below. There is 

unfortunately no information available as to the socio

econo~ic status of these patients, or the referral patterns 

of the contributing surgeons. 

( Note: This data base was used to obtain the surgeon-
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qenerated measurements of patient convalescence which were 

compared to the nurses' measurements ). 
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Table IV 

McGill Laparoscopie Çbolecystectomv Population 

Size 1278 patients 

Mean age 49 years 

, women 73' 

, previous 

abdominal surgery 36' 

Median ASA score 1 



DISCUSSION 

Both patient groups were similar with respect to baseline 

parameters thus suggesting that randomisation seems to have 

been successfu1, at least as pertains ta measured baseline 

variables. The use of a randomized design also allowed for 

the subsequent unconstrained application of statistical 

testing. 

Hospital stay, time to full diet, and duration of 

convalescence in the MC group were comparable to previously 

pub1ished results using mini-cho1ecystectomy (52-55) thus 

confirming that the effectiveness of this technique in our 

hands is similar to that in the literature. Duration of 

convalescence in the MC group was marked1y shorter than 

that described in at least one previous comparative trial 

comparing Le to MC (59). Results in that non-controlled 

trial were most like1y affected by pre-determined surgeon 

expectations. This underscores the importance of utilizing 

a suitable control group for comparative analysis, which 

was the main impetus for our trial, in the first place. 

The results obtained with LC in this study were similar to 

tho$e reported by other investigators (57), a1so suggesting 

effectiveness of that technique in our hands. Overall, 

despite the optimal results obtained with MC, patients in 

the LC group still fared better with regard to almost all 

measured outcomes. A statistically and c1inica11y 
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siqnificant difference in convalescence between both groups 

was demonstrated usinq survival analysis. It is 

particularly of interest to compare patients who had 

conva l.esced fully by 30 days. The slope of each curve up to 

this time is steeper in the Le group (fiqure 1), showing 

that the se patients are recoverinq from surqery 1.77 times 

more rapidly than MC patients. AlI patients requiring 

longer than one month convalescence had usually suffered a 

complication. These patients therefore represented a 

separate subset which is more difficult to compare, because 

of the heteroqeneity of the complications and the small 

number of patients involved. 

Although the nurnber of patients in the study was small, we 

used multivariate reqression analysis to determine which 

variables could best explain the observed durations of 

convalescence. The type of operation performed was found to 

he the only variable significantly associated with duration 

of convalescence, even when controllinq for the possible 

confoundinq effects of age, gender, co-morbidity, Quetelet 

index, and occupation of the patient. The lenqth of the MC 

incision was also not found to affect significantly the 

duration of convalescence. Surgeon and centre effects were 

not found to he determinant of outcome but some of these 

relationships May be hidden by the size of our sample. 

The meaning of the results concerning mortality and 

morhidity is not totally clear, aqain because of the small 
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sample size, but they were nevertheless qui te comparable to 

previous reports in the literature (69,84) and simi1ar in 

both groups. It is interesting to note that an MC patient 

deve10ped a post-operati ve bile leak, which is a 

complication more frequently reported with Le than with an 

open technique (69). The LC patient who underwent 

laparotomy for a persistent i1eus and required a long 

hospital stay might now be managed differently, 9iven our 

greater experience with Le. As expected because of the 

sample size, there was also no reported common bile duct 

injury or retained common bile duct stone. 

Post-operative pain was quantified in each group with 

"objective" (amount of narcotics used) and "subjective" 

(McGi1l Pain Score) measures. Mean total doses of post

operative narcotics required within the first week were 

significant1y 1ess in the LC group. Interestingly, the 

reported figure was almost, ta the last mgEq of morphine, 

equal to that reported in a study by the UCLA group (85). 

Al though median MCGi11 Pain Questionnaire scores did not 

significantly differ at 24 hours, there was a trend 

favourinq Le which was indeed validated by the one wgek 

narcotic consumption figures. The lack of signif icance 

achieved in the patients' post-operative pain scores 

warrants sorne attention. This seemed to go against the 

overwhelmingly common bel ief that this may be the single 

most clinically obvious benefit of Le over any of its open 
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counterparts. It is possible that the McGill Pain Score is 

poorly suited for the use which we made of it (ie post

operative abdominal pain). However, it is also quite 

plausible that the McGill Pain Score results across both 

groups are similar as a result of the significantly greater 

amount of narcotics used in the MC group. Therefore, we 

think it is important to interpret the pain data both in 

terms of the amount of pain reported and the quantity of 

pain relievers consumed at that time. 

The multiple quality of life indices were chosen to 

reflect both general and specifie aspects of health status 

and quality of life. All were found to be sensitive enough 

to detect an improvement following operation irrespective 

of the surgical technique used (paired, intra-group, 

analysis). Although the magnitude of the change in quality 

of life scores between groups did not differ significantly 

(unpaired, inter-group scores), the LC patients showed 

improvement in mean scores more quickly than the patients 

in the MC group (paired scores). This was found, albeit to 

varying degrees, using all three indices, and is compatible 

with the dir6ction of the results observed for the duration 

of convalescence which also favoured LC over MC. 

In spite of the se results, a number of factors in our trial 

may limit the scope of its conclusions. 
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Bxternal vali4ity: The present study population is not 

necessarily fully representative of aIl patients with 

symptomatic gallstones because of the exclusion of 

lithotripsy candidates and patients suspected of common 

bile du ct stones. One might also argue that there is an 

intrinsic bias towards the types of patients who accepted 

to be included in a randomized trial. Moreover, since only 

8 of the 40 surgeons performing cholecystectomy at McGi11 

were involved in the study, and 2/3 of patients were 

contributed by 3 surgeons in differing institutions, it is 

not possible to determine exactly the size or 

characteristics of the population from which the study 

sample size is taken. One way of assessing these points is 

to compare the characteristics of patients in this study 

with the overall patient population from which they were 

taken. Over the period of accrual of the trial, 1278 

laparoscopie cholecystectomies were performed at MCGill, 

and the following table V summarizes some characteristics 

of these patients with respect to those in the randomised 

trial. As previously mentioned, there are no data available 

from the reqistry as to patient socio-demographic variables 

or referral patterns. This, albeit flawed, i5 the best 

source of information on the contributing surgeons and the 

overall patient population trom which the study sample was 

taken. We are unaware of any characteristics of the 

referral system which should lead to significant bias. 
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Table V 

Characteristics of Trial and Registry patients 

Trial Registry 

Number of 70 1278 

patients 

Mean age (years) 51.8 yrs 49 yrs 

% women 71 % 73% 

% previous 32 % 36% 

abdominal surgery 

Median ASA score 1 1 



Table 5 illustrates that there is no obvious significant 

difference in any of the standard descriptive baseline 

categories. In view of these results, there is no strong 

bioloqical reason to assume that the generalizability of 

the study may be compromised by a subselection of patients. 

Exclusions: There were more drop-outs in the MC than in the 

LC group, however aIl were accounted for by factors which 

seemed to be similar in both qroups. Overall, 11.4% of 

study patients dropped out after randomization. This may 

weIl reflect the poor acceptance of surgical randomisation 

by patients. It is unlikely that bias was involved in the 

decision of patients to drop out because four patients (one 

from the LC and three from the MC group) declined to take 

any part in the trial after having been randonised, for a 

variety of reasons: Because of extended leaves (two cases), 

because of a concomitant sudden psychiatrie disturbance 

(one case), and for unknown reasons in the last. These were 

thouqht to be the result of errors in the investigator's 

judgment by poorly assessing the anticipated compliance of 

these patients. Interestingly, these cases aIl occurred 

early on in the trial experience. Thereafter, four patients 

in the MC group refused further participation. It is aqain 

unlikely that treatment bias played a role in these 

decisions because three of these four patients (75%) 
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underwent an open (albeit not "mini") cholecystectomy 

anyway with their referring surgeon. The latter had 

initially referred the patients for Le and, upon learning 

that an "open procedure" was going to be carried out, 

e1ected to operate on the patients themse1ves. 

Unfortunately, none of the se surgeons performed an 

operation which would in any way have been considered to 

qualify as a MC. Because of this consideration, these 

patients were a1so exc1uded from the analysis. 

Trial teraination: One point of contention relates to the 

timing of the termination of the trial. It was terminated 

main1y because ongoing patient accrual had become very 

difficult in view of the concomitant diffusion of LC both 

in the lay press and particu1arly among referring 

physicians. It was also not felt to be ethical to pur sue 

the trial because statistical1y (and c1inically) 

significant differences in major outcomes had been reached 

at the first ana1ysis. There is at least one report which 

relates to the ability to terminate a trial early with 

respect to the pre-ca1culated samp1e size. According to 

Hwang et al, (86) any result achieved after 70% accrual 

where a p-value is inferior to 0.039 can be considered to 

be significant. Most of the major outcomes of our study 

satisfy this condition. 
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• 

out co •• •••• ur ••• nt bi •• : 

As in every other reported post-operative assessment, 

surgeons were involved in both administering the 

intervention (the surgical procedure) and measuring the 

outcome (for eg: Full convalescence). In order to determine 

to what extent this May have affected the assessment of 

duration of convalescence, this outcome was measured in the 

LC group both by surgeons at the time of office fOllow-up, 

and by research nurses in the gallbladder clinics. There 

was a 25% discrepancy in these assessments with the 

surgeons tending to underestimate the patients' return to 

full activities by over four days. The surgeons' estimates 

are similar to results in the literature (59,87). Such 

surgeon-generated observer bias will need to be considered 

in future unblinded surgical trials where outcomes are 

measured by the treating surgeons themselves. 

As previously mentioned, patient and surgeon blinding is 

not likely to be effective, practical, or ethical (ltsham" 

operations) when an operative procedure is involved. 

Moreover the nurses, who made the measurements which were 

considered as the "true" outcomes, were not formally 

blinded to the patient group, even though they were 

instructed to document duration of convalescence prior to 

any other data which May have informed them of the 

patient's randomization group (especially when they were 

measuring the length of the MC incisions). Thorough 
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blinding of the observers in the future, where feasible, 

may strengthen the objectivity of this measurement. 

That there May have been bias in the outcome measurements 

therefore remains a matter of speculation. Nevertheless, 

cross validation of outcomes which were less subject to 

observer bias (eg: Quality of life, amount of narcotics 

used, ••• ) seem to confirm the direction of the 

convalescence data. In order to try to utilize potential 

observer bias in the same direction in both groups, while 

maintaining some of the strengths of the randomized design, 

some authors have suggested that only patients should be 

randomized, rather than clinicians or treatments (88). This 

would allow each surgeon group to operate according to 

preference or expertise. 

LoDq tera outco ••• : 

This trial was not designed to address important points 

related to the ability of either the mini or the 

laparoscopie approach to deal with common bile duct stones, 

or the incidence of post-operative common bile duct 

strictures. In order to assess the comparative overall 

impact of each procedure on both patients and Society, 

these issues certainly need to be addressed. The incidences 

of both these outcomes are relatively rare (1-5% for 

retained common bile duct stones, and 0.1-0.6% for common 

bile duct in jury) and require lengthy fOllow-up (several 
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• 

years) to be accurate. These issues are therefore best 

dealt with in the context of a large multi-institutional 

biliary registry, which is ongoing at present at most 

McGill University teaching hospitals • 
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Conclu.ion: 

The present randomised controlled clinical trial comparing 

laparoscopie to mini-cholecystectomy demonstrates superior 

effectiveness of the laparoscopie procedure with regards to 

duration of hospital stay and convalescence in patients 

with symptomatic gallbladder stones not suspected of havinq 

choledocholithiasis. Its limitations appear to be 

representative of the shortcomings eharacteristie of most 

surqical randomised trials, sugqestinq that alternatives to 

conventional randomisation schemes and multiple "blinded" 

party out come measurement May be required. 
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STATBMBHT OP OR%GINALITY 

The study to be described in this thesis has represented an 

original contribution to the field of biliary surgery. It 

is one of the or,ly three randomised trials comparing open 

to laparoscopie cholecystectomy. Moreover, it is the 

largest one, and the only one to use mini cholecystectomy 

as standard for comparison in the "open" cholecystectomy 

group. 
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GASTROlNTESTINAL QUALITY OF LlFE (GIQL) SCALE 

Troidl H, Eypasch E. Wood-Dallphinee S. Williams J J 

CORE ITEMS 

1. How often during the last 2 weeks have you been troubled by pain in the abdomen? 

( ) 
aU of 
the time 

( ) 
most of 
the time 

( ) 
sotne of 
the lime 

() () 
a little never 
of the time 

2. How often during the last 2 weeks have you bcen troubJed by a feeling of fullness in 
the upper abdomen'? 

( ) 
ail of 
the time 

( ) 
most of 
the lime 

( ) 
some of 
the ûme 

() () 
a IitUe uever 
of the rime 

3. How often during the last 2 weeks have you been trou bled by bloating (sensation uf 
too much gas in the abdomen)? 

( ) 
aIl of 
the lime 

( ) 
most of 
thetime 

( ) 
someof 
the ûmc 

() () 
a litUe , never 
of the lime 

4. How often during the last 2 wecks have you been troubled by the excessive pa:;sage of 
gas? 

( ) 
ail of 
the dOle 

( ) 
most of 
thetime 

( ) 
sorne of 
the dme 

() () 
a little never 
of the Ume 

S. How often during the past 2 weeks have you been troubled by strong burping or 
belching7 

( ) 
aU of 
the lime 

( ) 
most of 
the lime 

( ) 
sorne of 
the time 

() () 

a tittle never 
of the time 

l 
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6. How often during the last 2 weeks have you been troubled by gurgling noises from 
the abdomen? 

( ) 
aU of 
the lime 

( ) 
most of 
the time 

( ) 
SOIne of 
the time 

( ) 
a litUe 
of the time 

( ) 
never 

7. How often during the last 2 weeks have you been troubled by frcquent bowel 
movemenL5? 

( ) 
all of 
the lime 

( ) 
most of 
the lime 

( ) 
some of 
the lime 

( ) 
a liltle 
of the lime 

( ) 
never 

8. How onen during the last 2 weeks has eating been a pleasure for you? 

( ) ( ) ( ) ( ) ( ) 
all of most of sorne of a tittte never 
the time the time Ule time of the time 

9. Because of your iIIness, how oCten have you had to restrkt the kinds of food you eal? 

( ) ( ) ( ) ( ) ( ) 
all of most of some of a little oever 
the lime the lime the lime of the time 

10, During the last 2 weeks, how well have you bœn able to handle everyday stress? 

( ) 
extremely 
poorly 

( ) 
poorly 

( ) 
moderalely 

( ) 
well 

( ) 
extremely well 

Il. How often during the last 2 weeb have you felt sad about being iU? 

( ) 
aU oC 
the lime 

( ) 
must of 
the lime 

( ) 
some of 
the lime 

( ) 
a little 
of the time 

( ) 
oever 

12. How often during the lut 2 weeks have you felt nc:rvous or anXÎous about your 
itlness', 

( ) 
all of 
the lime 

( ) 
most of 
the lime 

( ) 
some of 
the lime 

( ) 
a Uttle 
of the time 

( ) 
never 



13. How onen during the last 2 weeks have you been happy with Ii(e in general? 

( ) 
aU of 
the lime 

( ) 
most of 
the Ume 

( ) 
someof 
the ume 

() t) 
a tittie nevcr 
of the time 

14. How often during the last 2 weeks have you fell frustrated about your ilIness'? 

, 

( ) 
aU of 
the rime 

( ) 
most of 
thetime 

( ) 
sorne of 
the lime 

() () 
a little never 
of the time 

15: How often dunng the last 2 weeks have you been tired or fatigued? 

( ) 
aU Ilf 
the time 

( ) 
mostof 
the time 

( ) 
sorne of 
the time 

() ( 
a lilUe never 
of the lime 

16. How often during the last 2 weeks have you relt unwe1l1 

( ) 
aU of 
the lime 

( ) 
most of 
the time 

( ) 
some of 
the time 

() () 
a little never 
of Ole time 

17. Over the past week, how many nights have you woken up during the night? 

( ) 
every 
night 

( ) 
S to 6 
nights 

( ) 
310 4 
nights 

( ) 
1 to 2 
nights 

( ) 
never 

PH'3E . (\ 

18. Since becoming ill, to what extent have you been troubled by changes in your 
appearance7 

( ) 
a Ireat 
deal 

( ) 
a moderate 
amount 

( ) 
somewhat 

( ) 
a little bit 

( ) 
not al all 

19. Because of your lllness, how much strength have you lost? 

( ) 
a great 
dea1 

( ) 
a moderate 
amount 

( ) 
somewhat 

a 

( ) ( ) 
a little bit none 
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20. Beeause of your llIness, to what e.xtent have yOll 10st your endurance (the ability to 
keep doing an activity ovec time)? 

( ) 
a great 
deal 

() () () 
a moderate somewhat a litt1~ bit 
amount 

21. Because of your illness, to what extent do you feel unfit? 

( ) 
extrernely 
unfit 

( ) 
moderately 
unfit 

( ) 
solllewhat 
unfit 

( ) 
a little 
unfit 

( ) 
Dot al all 

( ) 
Ceel fit 

22. Durin, the last 2 weeks, how onen have you been able to complete your nomJal daily 
activitiœ (sehMl, work, houschold activiUcs)'1 ' 

( ) 
aU of 
the lime 

( ) 
most of 

. the time 

( ) 
sorne of 
the Ume 

( ) 
a lilUe of 
th~ tlme 

( ) 
never 

23. During the last 2 weeks, how often have you been able to take part in your usual 
lcisure or recreational activitics'l 

( ) 
allof 
the lime 

( ) 
most of 
the lime 

( ) 
sorne of 
the tlrne 

( ) 
a little of 
the time 

( ) 
never 

24. During the last 2 weeks, how much have you been troubled by tbe medical trcatment 
of your mness? 

( ) 
very 
much 

( ) 
<luite a 
bit 

( ) 
solUewhat 

( ) 
a little 

( ) 
not at all 

lS. To what extent havc your personal relations with people close to you (famUy or 
friends) worsencd because of your iUncss? 

( ) 
very 
muaa 

( ) 
quite a 
bit 

( ) 
somewhat 

( ) 
a liWe 

( ) 
not at ail 

26. To what exlent bas your sauaJ Me been impaired (harmed) bccause of your illness7 

( ) 
very much 

() () 
quite a bit somewhat 

• 

( ) 
a little 

( ) 
nol al all 
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PAI..ÏE,OO";, 

ORGAN SPECIFIe ITEMS 

1. How often during the Jast 2 weeks, have you been troubled by fluid or food C'omillg 
up into your Dltlulh (regurgitalÏon)'? 

( ) 
very onen 

( ) 
oCten 

( ) 
sometimes 

( ) 
rarely 

( ) 
never 

2. How often during the last 2 wceks have you fe1t uncomfortable because of your slow 
speed of eatlng? 

() () ( ) 
very often orten sometimes 

( ) 
rarely 

( ) 
l'lever 

3. How often during the last 2 weeks have you had trouble swallowing your food? 

( ) ( ) 
very orten 'often 

( ) 
somctimes 

( ) 
rarciy 

( ) 
Ilever 

4. How onen during the last 2 weeks have you bœn troubled by urgent bowel 
movements1 

( ) ( ) 
very olten afteR 

( ) 
sometimes 

( ) 
rnrely 

( ) 
never 

S. How often during the last 2 weeks have you becn troubled by diarrhea? 

( ) ( ) ( ) ( ) ( ) 
very often often sometimes rarely nevee 

6. How olten during the Jast 2 wcelcs have you bcen troubJed by constipation? 

( ) 
very ollen 

( ) 
often 

( ) 
sometimes 

( ) ( ) 
rarely never 
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McGil1 - Melzack Pain Questionnaire 
Patl.ent • s Maille e.te_ 't'1111. am/pm 
Ana 1q.s l.C: ( S ) COsaCJe 'l'uae G1ven am/pm 

. DO··CJ· 'l'ime Given am/pm 

Ana 1qeSl.c: '1'll11e Difference (hours) : .. +1 +2 +3 
PRI: 5 A E M(5} MCAE) M(T) PRI('1') 

( 1-10) (11-15) C 16) (17-19) (20) (17-20) C 1-20) 

l FLICKERIMG _ 11 TIRING -QUIVERING EXHAUSTING 
PULSING - 12 SICKENING -THROBBING SUFFOCATING 
BEA'1'ING - 13 FEARFUL -POUNDING FRIGHTFUL -2 .JUMPING TERRIFYING 
FtASHING - 14 PUNISHING -SHOO'1'ING GRUELLING -3 PRICKIN~ - CRUEL -SORING - VICIOUS -DRILLING KILLING 
S'1'AB8ING - lS WRE'1'CHED -LANCINA TING BLINDING 

4 SHARP _1 16 A ... HNOYING -CU'1"1'ING - '1'ROU8LESOME _ 
LACERATtNG MISERABLE -5 PINCHING - IN'1'ElfSE -PRESSING UN BEA RA BLE 
GNAWING - 17 SPREADING -CRAMPING - MDIATING -CRUSHING PEB!!'1'RA'l"ING -El TUGGING PIEltCING 
PULLING - 18 TIGR'l' -WRENCHING lIUMB -7 HO't' - DRAWING -aUiWING - SQUEEZING -SCALOING 'l'DRING 
SE~R:?fG 19 COOL -8 't'INGLING - COLO -l TCHY FREEZING 
SMARTING - 20 NAOOIHG -STINGING NAUSEATING -9 lJULL - AGONIZIHG -:SORE - DRF.ADFUL -HUR'l'ING 1'0 R'l'ORING 
ACHING - PPI 
HEAV'l 0 NO pain -

0 '1't::HDER - l MILO -l 
TA UT 2 DISCOMFOR'l'IBG_ -AASPING - 3 el S'l'lŒSS ING _ 
SPLITTING 4 HORRIBLE -5 !XCRUCI~'1'ING 

PPI fCMMEHTS: 

ACCOMPAHYIHG 
S'YMP'l'OMS : 
HAUSEA _ 
HDœCHE _ 
DIZZlnss _ 
DROWSlHESS _ 
cmrS'rIPATION _ 
DIARIUI!A 
COJIMEN'l'S : 

SLEEP: 
GOOD 
PI'l'PUL 
CAN'T StEEP 
COMlll!lI'l'S , 

GOOD 
SOM!! 
LlftLE. 
1IO!l1: 

FOOD IHTAIŒ. 
GOOD 
SOME 
Ll'l"rLE 
NONE 
COMMEliI'rS , 
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CONSENT FOHM - TUF Ms:GILL GALLULADDER STONE TREATMENT l'UOTOCOL 

1 have been round to have gallstones which arc thoughl to he the callse of Illy ahdominall'aill. 
Patients with abdominal pain c<1uscd by galJbladder stones are Olt IÏsk for developing symptolll 
recurrence over the n{"xt few years and may devclClp serious complicalÎ~lls of gallstonc diseuse s\lch as 
pancreatitis (an inflammation of thc pancrcatic gland), cholccystilis (an inflammatiun of the gallbladdcr), 
or ascenuillg cho1angitis (an infectiun of the bile and bile ùuets) TlcatlllclIl of slulICS in the gallbladdcr 
is lherefor~ indicated. The goal of fhis stuuy is to detclllline whcthcr certain patients will hcncfit flOlll a 
modification of the standard treatmentnow availablc. 

At prescnt, surgical rClIloval of the gallblu(Jùcr, thc cUl\vcntional cholc9stcctomy, is the most 
commonly used treaUnent. However, kecent:y, a ncw opcrative technique has also becn developcd 
whieh is called laparoscopie cholccystectomy. This operation has 1l0W hCCIi pClfollllCd on ovcr 500 
patients worldwide and offers the henefits cf a very small sear while removing lhe gallbladdcr. 

\ 

1 rcquirc therapy for Illy gallbladder stones, and the tests indicatc that 1 Illay bencfit f!Om cither 
treatment. TIle risks of each trcatment rue ùescribed bclow. 

1 

The risks illvolvcù with surgcry, and its gcneral anaesthesi" ale vCly slIlall and 011 avewge ovcr 
90% of paticnts will have 110 complications. About olle patient in 200 may die flUlllthe surgery. Must 
paticnts williemain in the hospital for fO'lr to seven duys arter the Op el atioll. ACier disdmrgc, a olle 
mon th convalescent period becausc of pain at the incision site is usually requircd. Some of the mure 
common post-operative complications of abdominal surgery include wound infection, atclectasis (a 
condition whele part of a lung may not work for a short while), and vcnous thromhosis (when a clot 
fonns in lhe vcins of the legs). 

Laparoscopie eholecystectomy is an operation where the gallbladder is rCJJ10ved usillg a tube 
calleù a laparoscopc .hrough a sm ail hole made nro\lnd the umbilicus or navel. hi addition, tluee smaller 
holes (5-10111111) rue made to allow fur sUlgical instruments to he pa .. scd Înto the abdomen in onJer tu 
perfonn the procedure. Laparoscopy has been uscd widcly to perfollJ1 tubai ligatiol1 in wOlllcn. 111,c 
potential advantages of this technique as il apllies to removal of the gallbladder witlt stoncs include n 
smaller sear, a shortcned hospital stay, and a more rapid retufII to \lsual daily activities following 
discharge than with conventional cholecysteclomy. The pOlcnliai risks of lhis surgery inc1uuc those 
inherent to a general anaesthesia, and abdominal surgery as mentioncd above. 'Illcre may also be a 
higher risk of injury to the bile ducts, blood vessels or bowel. If a complication should oceur, or should 
my anatomy be unsuitable for this type of approach at tile lime of surgcry, 1 agrce lo let Illy surgcon 
convert the procedure to a convenLÏonal cholecystectomy. ! 

At present, we do not know which is the better lreaUnent for gallstones; but sinee treaUnent is 
indicated, the type of therapy 1 receive will be decided by chance alone; in olher words, neither 1 nor my 
physician will decide beforehand which treatmcnt 1 will gel 

In order to assess the effecLÏveness of each treatment and the impact of gJllstones onlifestyle, 
initial X-ray tests will be perfonned and follow-up visits will be perfonued over the next three years. 
Two small samples of blood will be drawn on two occasions during the mon th following the treatment 
as part of my routine care. 1 will fill out questionnaires about how 1 am getting on with my life every 
three to six months at the time of follow-up visits; they should last no more Ihan j15-20 minutes. The 
surgery willlake place in the hospital where my surgeon operates. 1 will be signing anothc;r scperate 
consent form at the time of trealmenl. 

. 
1 understand that all infonnatioll gathercd in this study will remain confidential as rcquired by 

law. My participation is voluntary, and 1 am free to refuse to participate, or to withdraw from 
participation at any lime, while still receiving optimal trcatrncnt. 

----_..--_-- --------------
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The responsilJlc physician at the Sir Mortimer B. Davis, Jcwish Gcncral Hospital is Dr. 
HARVEY SIGMAN (Tel.:340-8287); the patient representative is ROSLYN DAVIDSON (Tel.:340-
8222, ext.5833). 1 

As a part of the monitoring of hospital operations, a mcmber of the Research Conuniuee rnay 
contact me rcqucsting that 1 aJlswcr questIons about my participation. 1 will be free at the time to refuse 
to answer these questions. 1 

1 

l, the undcrsign'!d, have bcen given a copy of this consent Corm, and agree to participate in the 
McGill clinical project investigating the treatrnent of patients with symptomatic gaIlbladder sto'les. 

SIGNED: 

DATE: WITNESS: 

.. 



(JGH "D"o/ooen-Iral 
FOltMULE DE CONSENTEMENT - LE PROTOCOLE DE I\'1cGILL l'nUit LE THAlTEl\IENT 
DES CALCULS DE LA VESICULE UlL) !\IBE ' 

On a découvert que je suis porteur de pierres dans la vésH;ulc biliaire qui sont prd)ablcll1t'llt la 
cause de mes douleurs abdominales. Les patients atteints de douleurs abdominales causées pal des 
calculs de la vésicule ont de grandes chances de récidives et peuvent développer de serieuses 
complications telles la pancléatite (une infiammauon de la glande du pancréas), 1,\ cholécystitc (ulle 
inflammation de la vésicule bihaire), ou une chohUlglte (une infection de la bile et des voics hiliaires). 
Le but de cette étude est de déternùner si les malades bénéficieront d'un changement du tlaltemcnt 
standard en vigueur ell ce momcnt. 

1 

L'ablation chirurgicale de la vésicule biliaire, la cholécystcctomie convel1liollclle, est cn ce 
moment le traitement utilisé le plus couramment. Cependant, réccmment, un nouvcau traitcmcnt 
chirurgical a été développé: la cholécystectomie par laparoscopie. Ccae opération' a maintenant été 
pratiquée sur plus de 500 malades dans le monde et offre les avanl4lgcs d'unc très petite incision tout en 
enlevant la vésicule. 1 

Il faut que mes piel res dans la vésicule soient traitécs, et les tests lIlolHrclll que je l'OUI rai 
bén~ficier de l'un ou l'autre des deux traitements. Leurs lÏsques sont déCI its plus bas. 

Les risques de la chirurgie et de 1',Ulésthésie générale sontuès faibles, et cnllloyelllle plus de 
90% des malades n'auront aucune complication. Un malade en 20ù mcurt par suite d'une 
cholécystectomie; unc hospitalisation de 4 à 7 jours est requise, et la périodc de convalesccnce dure 
d 'habitude un mois à cause de la douleur de l'incisiofl. Lcs complications post-ollératoires les plus 
fréquentes d'une chirurgie abdominale incluent dcs infections de plaie, l'~\lélectasic (lorsqu'ulle partie du 
poumon fonctionne mal pour une courte durée de temps), ct une throlllbo~e veineuse (lorslJu'un caillot 
de sang se fonne dans les veines des jambes). 

1 
Lors de la cholécystectomie par laparoscopie, la vésicule est enlevée à l 'aiùe d'un tubc part un 

trou fait juste au dessus du nombril. De plus, trois autres plus petites incisions (5-lOmm) sont faites pour 
permettre de passer des instruments dans l'abdomcn pendant l'opération. La lapaioscopie cst 
couramment utilisée pour la ligature de trompes chez les femmes. Les avantages potentiels de celle 
technique lorsqu'appliquée à la vésicule incluent une plus petite incision, une durée d'hospitalisation 
plus courte, et un retour plus rapide aux activités journalières lorsque comparés à 1a cholécystectomie 
conventionelle. Les risques présentés sont ceux d'une anesthésie générale ct d'une chirurgie abdominale 
tels que mentionnés plus hauts. Il existe aussi possibiement un risque accru de blessures opératoires aux 
voies biliaires, vaisseaux sanguins et aux intestins. S'il arrive une complication, ou si Illon anatomie Ile 
permet pas celte opération,lors de la chirurgie, j'accepte de laisscr mon chirurgien1a convcrù à une 
cholécystectomie conventionelle. 

Personne ne sait à date lequel des deux traitements est le llIeilleur mais lIll 'traitement est indiqué 
pour mes pierres vésiculaires. Le choix sera donc fait au hasard sans que mon docteur ou moi en sache le 
résultat préalablement.. 

Pour juger de l'efficacité de chaque traitement ainsi que l'impact dcs pierr~s de la vésicule 
biliaire sur ma vie de tous les jours, des tests de rayons.x initiaux ct des visitcs chaque 3-6 mois seront 
complétés lors des trois années qui suivent. Deux petits tubes de sang seront prélevés deux fois lors du 
premier mois de suivi, et aucun après cette date. Quel que soit mon traitement, je:remplirai des 
questionnaires qui aideront à refléter ma qualité de vie chaque trois à six mois lors des visites à la 
clinique qui ne devraient dépasser 15-20 minutes. La chirurgie aura lieu à l'hôpital de mon chirurgien. 
Je signerai une clifférente fonnule de consentement au moment du traitement choisi. 

-..---_ ... _- ---..,--.,,-----------p---------".-.., ............ ,._--- - .-
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A Je comprends que toute infonnation découlant de l'étude restera strictement confidentielle, sauf 
• pour ce qui est requis de par la loi; ma participation est volontaire, ct je suis également libre de refuser 

de particIper, ou d'interrompre ma participation en lout temps sans paner préjudice à mon traitement. 

Le m~ecjn responsable à l'hôpital Sir Mortimer B. Davis - Général Juif dt Montréal est le Dr. 
HARVEY SIGMAN (Tél: 340-8287); la représentante des malades est RQSL YN DA VlDSON 
(Tél.:340-8222, poste 5833). 

Dans le contexte de la surveillance des activités hospitalières, un membre du comité de 
Recherches me contactera peut-être pour me poser des questions au sujet de ma participation. 11 me sera 
alors libre de refuser de répondre à ses questions. 

1 
1 

Je, soussigné{e), après avoir reçu une copie de Ja présente fonnuh, de consentement, accepte de 
participer à un projet clinique de l'université McGiIl visant à étudier le traitement des pierres de la 
vésicule biliaire. 1 

DATE: 

, 

SIGNATURE: 

TEMOIN: 

.1 
1 
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