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Percutaneous cholecystolithotomy: the first 60 patients

S G Chiverton, J A Inglis, C Hudd, M J Kellett, R C G Russell, J E A Wickham

Abstract
Objective-To assess the feasibility and possible

complications of percutaneous removal of gall
stones.
Design-Prospective study of the first 60 patients

treated.
Setting-The London Clinic.
Patients-60 Consecutive patients with sympto-

matic gall stones who agreed to have them removed
percutaneously.
Results-56 Patients had stones successfully

removed percutaneously. In four patients failure of
access necessitated a cholecystectomy under the
same anaesthetic. Two patients had an empyema of
the gall bladder drained initially, followed by a
second operation to remove the stones one week
later. Seven patients had postoperative complica-
tions, and two had recurrences of biliary calculi.
Conclusions-The techniques and instruments

used in percutaneous nephrolithotomy can success-
fully be adapted for percutaneous removal of gall
stones. The procedure is suitable for a wider range
of patients than other techniques that leave the gall
bladder intact.

Introduction
Percutaneous nephrolithotomy and extracorporeal

shock wave lithotripsv have now virtually replaced
open renal surgery. We decided to use the method
entailed in percutaneous nephrolithotomv to remove
calculi from the gall bladder. Other techniques are
available to clear biliarv calculi, but they have certain
disadvantages. Extracorporeal shock wave lithotripsy
and dissolution treatment both require the gall bladder
to be functioning and are restricted to particular types
of stones, and with both procedures the calculi take a
considerable time to clear.`4 Dissolution of calculi with
methyl tert-butyl ether requires percutaneous access
and is also time consuming.' Percutaneous cholecysto-
lithotomy allows stones to be completely removed
immediately and does not need a functioning gall
bladder. We have previously reported our initial
experience of the technique" and now report on our
first 60 patients.

Patients and methods
From November 1986 to September 1989 we

selected 29 men and 31 women aged 25-74 (mean age
51) for treatment. All had symptomatic gall stones.
Initially, we selected only patients whose gall bladder
was functioning, but later we included patients whose
gall bladders were not functioning if this was thought
to be due to a stone obstructing Hartmann's pouch.
None of the patients had any other medical conditions,
and all elected to have percutaneous cholecysto-
lithotomy after the alternatives had been explained.
Each patient agreed to have an immediate cholecystec-
tomy under the same anaesthetic if the procedure could
not be completed satisfactorily. We assessed the gall
bladder by oral cholecystography and ultrasono-
graphy, ultrasonography being used to determine its
accessibility and the line of approach needed for the
percutaneous track. Six hours before the operation
each patient was given oral contrast medium (calcium
ipodate 6 g) to aid fluoroscopic localisation of the gall
bladder. Prophylactic antibiotics were given when the
patients were anaesthetised.

TECHNIQULE

We anaesthetised patients on a fluoroscopic table
and placed drapes to collect the irrigant, as for
percutaneous nephrolithotomy. The gall bladder was
localised by both ultrasonography and fluoroscopy and
punctured, usually subcostally, with a 152 mm long
dwell sheathed needle (Becton Dickinson, Ontario,
Canada). A guidewire was introduced through the
sheath and a 7 Charriere gauge pigtail catheter (Cook
Urological, Letchworth) advanced into the gall
bladder to aspirate the bile and minimise any leakage.
The gall bladder was then filled with dilute contrast
medium and the tract dilated up to 28 Charriere gauge
with graduated metal dilators (Olympus, Keymed,
Southend on Sea) under fluoroscopic control. Finally,
an Amplatz sheath was inserted and the metal dilators
removed, leaving the guidewire in place. Care was
taken not to cause invagination of the gall bladder wall
during the dilatation.
We used an 18 French gauge nephroscope (Richard

Wolf, Mitcham, Surrey) to visualise the lumen
of the gall bladder. Small stones were removed
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intact with various grabbing forceps. Larger stones
were fragmented by ultrasound, electrohydraulic
lithotripsy, or a pulse dye laser (Candela, Boston,
Massachusetts), fragments being aspirated or removed
with forceps. When all the stones were judged to have
been removed a Foley catheter was inserted down the
Amplatz sheath, the balloon inflated, and contrast
medium injected to fill the gall bladder. The gall
bladder was then examined by fluoroscopy and spot
films, and any residual fragments were removed. In the
first patients drainage was continued with the Foley
catheter, but later a self retaining pigtail catheter (Cook
Urological) was used. The catheter was allowed to
drain freely for the first two days and then sealed with a
spigot but left in place for 10 days so that a tract could
mature. If imaging of dye injected down the tube then
showed a free flow of contrast into the duodenum and
no extravasation or evidence of residual calculi the
tube was removed.

Results
Failure of access occurred in four of the 60 patients;

all four patients had a successful uncomplicated
cholecystectomy under the same anaesthetic. Two
patients had empyema of the gall bladder at the time of
percutaneous cholecystolithotomy and therefore had
their gall bladders drained and a second operation to
remove the stones one week later; this was successful
in both cases and not associated with additional
morbidity. Seventeen patients had more than three
stones, and we were able to remove all these stones
intact with alligator forceps. The largest number of
stones in one gall bladder was 135. Twenty five patients
required lithotripsy to fragment the stones: four had
ultrasound alone, 13 electrohydraulic lithotripsy, and
two a combination of ultrasound and electrohydraulic
lithotripsy; six patients had stones broken by a pulse
dye laser. When ultrasound was used aspiration took
place at the same time as fragmentation; in the
remaining cases stones were fragmented into suf-
ficiently large pieces to permit their removal with
forceps.

Seven patients had postoperative complications.
Two patients had leakage of bile postoperatively. In
one the tube became dislodged from the gall bladder,
causing a subphrenic accumulation, which was
successfully drained by needle aspiration. In the other,
access to the gall bladder was lost after the calculi were
removed and leakage occurred, although a peritoneal
drain had been apparently successful for two days; the
leak was controlled by puncturing the gall bladder
under local anaesthesia and inserting a pigtail catheter,
which was removed without complication one week
later. In one patient an undetected colonic puncture
occurred during cholecystolithotomy, which produced
a localised faecal leak and fistula; this closed spon-
taneously during intravenous alimentation over 10
days. One patient had a mild attack of pancreatitis,
which was managed conservatively. Two patients
still had stones after the operation: one had a stone
in the common bile duct that had not been noticed
before the operation and had endoscopic retrograde
cholangiopancreatography three days after the
cholecystolithotomy. The other had a stone in
Hartmann's pouch and required a second cholecysto-
lithotomy a month later. One patient had a respiratory
arrest due to a previously unrecognised myasthenic
syndrome and was successfully treated. None of the
patients died within 30 days of the operation, although
one died from an unrelated myocardial infarct at four
months.

At follow up three months after the operation no
patient had a recurrence of stones and only one patient
had unresolved symptoms. Two patients presented

with further symptoms and stones at the six month
follow up. W'e followed up 39 patients for longer than
six months: 18 were reassessed by ultrasonographv
(mean follow up 17-5 months; range 9-36 months), and
no further recurrences were detected.

Discussion
Less invasive methods of surgical management are

now available for various disorders. This is particularly
true in urology in which transurethral resection of the
prostate and percutaneous nephrolithotomy have
almost totally replaced open operations. The technique
and safety of percutaneous nephrolithotomy have been
well established, and we successfully adapted the
technique to percutaneous cholecystolithotomy.
The gall bladder presents different difficulties from

those presented by the kidney. Because the gall
bladder is more mobile and contained in the peritoneal
cavity it can be difficult to puncture, either moving
away or invaginating during dilatation of the tract.
Failure of access occurred in four patients, all ofwhom
were among the first 30 treated. We later found that
invagination could be prevented by ensuring that the
early stages of dilatation were carried out thoroughly.
In the kidney, however, there can be an immediate
jump to an 8 Charriere gauge dilator. Bile irritates the
peritoneal cavity and care must therefore be taken to
ensure that spillage is kept to a minimum. We initially
aspirated bile through a pigtail catheter at the start of
dilatation of the tract but stopped this procedure as we
became more confident. The patients whose bile was
not aspirated seemed to experience more postoperative
discomfort and needed more analgesia so we have now
resumed aspiration.

Closing the drainage catheter with a spigot two days
after the operation sometimes caused patients pain,
which was often due to impaction of the tip of the Foley
catheter in the entrance of the cystic duct and the
balloon in Hartmann's pouch. Replacing the tube with
a self retaining pigtail catheter resolved this problem.
Though cholecystolithotomy removes the stones

from the gall bladder, it has the same potential
disadvantage as other techniques in which the gall
bladder is left in situ-namely, that of recurrence of
stones. At present only limited data are available on
recurrence rates after dissolution treatment, although
this treatment is the best documented; a recurrence
rate of 12 5% in the first year after dissolution rising
to 61% after 11 years has been reported.' A high
recurrence rate was also associated with open chole-
cystolithotomy, and this, together with all the dis-
advantages of open surgery, has made the procedure
unpopular.9"' As yet insufficient follow up data are
available on either extracorporeal shock wave litho-
tropy or dissolution with methyl tert-butyl ether, but
similar rates might be expected. Patients may be prone
to forming stones for many reasons"; among them a
defect in motility is well documented.' At present we
have evidence of only two possible recurrences of
biliary calculi among our patients.
We have shown the practicality of a less invasive

method of removing biliary calculi that can comple-
ment both extracorporeal shock wave lithotripsy and
cholecystectomy. Properly controlled trials of drugs
that prevent recurrence of gall stones must now be
carried out.
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Comparison of vascular tone
during combined haemodialysis
with ultrafiltration and during
ultrafiltration followed by
haemodialysis: a possible
mechanism for dialysis
hypotension

John R Bradley, David B Evans, Alan J Cowley

Haemodialvsis is frequently complicated by severe and
symptomatic hvpotension, which is associated with
and may be caused by abnormalities of peripheral
venous tone.' Hypotension during haemodialysis can,
however, be prevented if ultrafiltration is performed
separately from dialysis. If inappropriate changes in
peripheral vascular tone are important in the develop-
ment of dialysis induced hypotension we would expect
them not to occur during isolated ultrafiltration. We
therefore compared changes in peripheral vascular
tone and blood pressure during combined ultrafiltration
and haemodialysis with those during sequential ultra-
filtration and haemodialysis.

Patients, methods, and results
Four men and four women (mean age 52 (SD 16))

undergoing long term haemodialysis gave their in-
formed consent, and the local ethical committee
approved the study. Patients first received combined
acetate haemodialysis and ultrafiltration for four hours,
during which fluid was removed at a continuous rate.
One week later patients underwent isolated ultrafiltra-
tion for one hour followed by acetate dialysis without
removal of fluid for four hours. During ultrafiltration
the same amount of fluid as had been lost the previous
week was removed.

Forearm blood flow and venous tone were measured
every 15 minutes during dialysis by venous occlusion
plethvsmography using mercury in Silastic strain
gauges in the arm without the fistula. Venous tone was
measured as the increase in volume of the forearm
when a venous occlusion cuff was inflated to 40 mm Hg
around the upper arm causing the venous bed to fill.
An increase in the index of venous tone indicated
venodilatation. Forearm vascular resistance was calcu-

Mean (SE) rates of change in haemodvnataic variables durinlg combined dialNsis and ultrafiltration atnd
duxring ultrafiltration followed by dialysis

SeqLienitial ultrafiltrationi adii
dialvsis

(Comhincd hacmiodialv'sis
anid ultrafiltration Lltraliltration I)ialvsis

Heart rate (beats/min/h) 2 3 1()0435** 0-2 116 2-4 O-68
Meanarterial pressure (mm Hg/h) -52 A113}** 76 12281 1 7 0O44i
Forearrmi vcnous tone (mU100 ml over 40 mm Hg/h) 0(27 0(05 ** 0 45 0-09 * 0 33 (10(06)**
Forearm vascular resistance (arbitrarv units/h' 18 (0 51)* 15 8 433)* 5 2 (1 73)**

*p<O05; **p<O OI, signed ranks test.

lated by dividing mean arterial pressure by fore-
arm blood flow, which was measured by standard
techniques.4 Changes in plasma volume were calculated
from changes in the packed cell volume.
To determine the significance of changes in haemo-

dynamic variables the slopes of regression lines of each
variable with time during each procedure were calcu-
lated for each patient by the least squares method.
Whether regression slopes differed from zero was
tested using the signed rank sum test.'

During combined haemodialysis and ultrafiltration
for four hours plasma volume fell by 14 5 (SE 1-7)%Y.
Forearm vascular resistance increased but the forearm
venous bed dilated inappropriately and mean arterial
blood pressure fell (table). During isolated ultrafiltra-
tion for one hour plasma volume fell by 18 6 (2 2)'%o.
Forearm vascular resistance increased considerably,
the forearm venous bed constricted appropriately, and
mean arterial pressure did not change significantly.
During subsequent dialysis for four hours plasma
volume returned to 90 9 (1 9)%Yo of the preultrafiltration
level. During this refilling of the vascular bed forearm
vascular resistance fell and the forearm venous bed
dilated but mean arterial pressure remained stable.

Comment
One of the main aims of haemodialvsis is to remove

excess fluid. This is initially achieved by reducing
plasma volume, and the integrity of peripheral vascular
responses is essential if blood pressure is not to fall.
The results of this study suggest that dialysis induced
hypotension may be associated with abnormalities of
both the arteriolar and venous sides of the circulation.
During combined dialysis and ultrafiltration there was
a considerable fall in blood pressure associated with
only a small increase in forearm vascular resistance and
inappropriate dilatation of the venous bed.

These abnormalities of peripheral vascular tone did
not occur during isolated ultrafiltration, when the
forearm veins constricted and forearm vascular resis-
tance almost doubled. These changes in vascular tone,
which are appropriate responses to a reduced plasma
volume, may account for the well recognised cardio-
vascular stability during isolated ultrafiltration.

In the absence of any difference in plasma volume
depletion between ultrafiltration alone and in combi-
nation with dialysis the different peripheral vascular
responses are presumably due to the effects of dialysis.
Correction of the metabolic derangements of renal
failure probably withdraws a stimulus to vaso-
constriction.
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