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Dissolution of cholesterol gall stones using
methyltertbutyl ether: a safe effective treatment

J McNulty, A Chua, J Keating, S Ah-Kion, D G Weir, PW N Keeling

Abstract
Methyltertbutyl ether (MTBE) administered
by percutaneous transhepatic catheter rapidly
dissolves radiolucent cholesterol gall bladder
stones. However, complete dissolution and
clearance ofnon-cholesterol debris is essential
to prevent recurrence. In this study we
analysed 25 consecutive patients with refer-
ence to efficacy and recurrence based on the
presence or absence of non-cholesterol stone
fragments after dissolution. Placement of the
catheter was successful in 24 patients, one
patient requiring cholecystectomy for bile
peritonitis. MTBE was infused and aspirated
continuously, four to six cycles per minute,
resulting in rapid stone dissolution (median six
hours; range 4-23 hours for solitary stones and
median seven hours, range 4-30 hours for
multiple stones). In 18 patients who had com-
plete dissolution, four (22%) had recurrent
stones within six to 18 months. Five patients
had residual debris which failed to clear com-
pletely despite bile acid treatment. One patient
with an incomplete rim of calcium in a large
stone did not respond to MTBE treatment. A
further patient required cholecystectomy for
symptomatic recurrence. There were no
serious side effects observed. MTBE treat-
ment is a rapid, safe, and effective treatment
for patients who refuse surgery or who for
medical reasons cannot undergo cholecystec-
tomy. The results of this study confirm that
complete dissolution of all fragments is essen-
tial and may prevent recurrence.
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In the West cholesterol stones account for over
90% of gall bladder calculi found at cholecystec-
tomy. Most of these stones contain less than 5%
calcium, which makes them amenable to contact
dissolution with solvents such as mono-octanoin
and methyltertbutyl ether (MTBE). 1-' Surgery is
still the standard procedure for gall bladder
stones. However, alternative methods for
removing gall stones from the gall bladder and
biliary tree are now available, thus avoiding the
risks of general anaesthesia and surgery. Bile
acids as a primary treatment for cholesterol
calculi are unsatisfactory.8-10 Furthermore,
acquired gall stone calcification can develop in
over 10% of patients after prolonged ursodeoxy-
cholic acid treatment." An alternative method is
to shatter the stone with lithotripsy, a technique
also used for calcified stones.'213 This modality
used in combination with MTBE or oral bile
acids may prove to be a rapid non-invasive
treatment for calcified as well as uncalcified
cholesterol stones. '` Fragmentation of stones
allows the solvent access to the cholesterol com-

ponent of the stone.

The Mayo Clinic has shown that cholesterol
stones can be dissolved rapidly with MTBE in
most cases. They treated a large group of patients
with symptomatic cholesterol gall stones with a
95% success rate.`5 Despite these excellent
results, this technique required testing by other
centres before receiving widespread approval.
We have set up a dissolution programme and
report the results of the first 25 patients treated.

Patients and methods
Between January 1989 and July 1990 25 sympto-
matic patients were selected for contact dissolu-
tion. Symptoms included previous episodes of
acute cholangitis or biliary colic, or both.
Twenty patients refused surgery and five were
medically unfit for cholecystectomy due to
obesity, chronic obstructive airways disease, and
previous coronary artery bypass surgery. Gall
stones were diagnosed by abdominal ultrasono-
graphy. All patients had a functioning gall
bladder on oral cholecystography. Computed
tomography of the gall bladder was performed in
22 patients: no appreciable calcification was
detectable in 18, a core of calcium was seen in
three, and an incomplete rim of calcification was
noted in one. In the three patients above,
calcification was not detected on the plain films
of the abdomen.

Patients were sedated with intravenous
pethidine 80 mg (50-100 mg) and midazolam
3 mg (1-4 mg) (median and range) before
placement of a Thistle pig-tail catheter. The
catheter was inserted percutaneously under
fluoroscopy through the right lobe of the liver
into the gall bladder and coiled around the gall
stones."5 Fluoroscopic time varied from two to
seven minutes, with an average screening time of
4*5 minutes. After catheter cholecystography
confirmed no extravasation, the gall bladder was
drained of bile and contrast medium. Con-
tinuous infusion and aspiration of MTBE was
started through the catheter using a glass
syringe. MTBE was delivered to the gall bladder
from a 20 ml glass syrine via a 5 French (1.7 mm
diameter) Thistle pigtail catheter. The volume of
MTBE used was 2-10 ml. This treatment
volume was determined at fluoroscopy and
found to be less than the volume of radio-opaque
contrast medium required to overflow into the
cystic duct. Volume changes may occur during
dissolution, perhaps related to gall bladder wall
oedema or spasm. Consequently, catheter
cholecystography was performed at regular
intervals after starting treatment and radio-
graphs were taken to assess gall stone diameter.
The maximum dissolution time for any one day
was six hours (two periods of three hours with a
two hour interval). Dissolution was discontinued
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Figure 1: Time taken to dissolve stonesfor each patient
comparing patients with solitary and multiple stones.

if the physician found an odour of MTBE from
the patient's breath or if the patient experienced
pain, emesis, or became sedated. The capacity of
the gall bladder and the volume required to spill
into the cystic duct were analysed by catheter

cholecystography at regular intervals as gall
bladder oedema or repositioning of the catheter
may critically alter this volume.

Results
Twenty five patients whose ages ranged from 24
to 83 years (median 52 years) were selected for
treatment. Gall stone dissolution was rapid. For
solitary stones the median dissolution time was
six hours (range 4-23 hours) and for multiple
stones seven hours (range 4-30 hours) (Fig 1). Of
25 patients treated, 18 had complete stone disso-
lution, five had residual debris with an acoustic
shadow on ultrasound, the calcified rim of one
patient's gall stone failed to dissolve, and a
further patient developed bile peritonitis during
catheter placement and required emergency
surgery. MTBE was infused and aspirated
manually through a Thistle catheter using a glass
syringe (Fig 2). Because of the formation of a
variable amount of emulsion in the aspirate
which contains bile, gall stone fragments, and
MTBE, the estimate of completeness of MTBE
retrieved is imperfect and must be supplemented

Figure 2: Opacified gall bladder with (A) multiple radiolucent calculi; (B) catheter needle being placed in gall bladder; (C)

guidewire inserted and coiled in the gall bladder over which a Thistle catheter is being inserted; (D) gall bladderfree ofcalculi
afterfour hours ofdissolution treatment with methyltertbutyl ether.
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by careful clinical monitoring of the patients,
especially with regard to sedative effects and the
odour ofMTBE on the patient's breath.

COMPLICATIONS
Treatment was well tolerated. However, two
patients developed obstructive jaundice, one of
whom developed a transient obstructive jaundice
(serum bilirubin 125 Fmol/l, normal <20
Rmol/l) four months after dissolution treatment,
but at endoscopic retrograde cholangiopan-
creatography both the gall bladder and common
bile duct were free of stones. A second patient
developed an episode of cholangitis during dis-
solution treatment and at endoscopic retrograde
cholangiopancreatography a stone fragment was
removed from the lower end of the common
bile duct. A further two patients developed
cholangitis during dissolution treatment which
responded to parenteral antibiotic treatment. No
appreciable change in liver function tests occur-
red in the remaining patients during dissolution
treatment, nor was there evidence of intra-
vascular haemolysis. Abdominal pain treated
with pethidine occurred during treatment in 10
patients. Solvent extravasation was not detected.
If an adour ofMTBE was noted on the patient's
breath or if the patient became sedated dissolu-
tion was discontinued for that particular day.
The only patient to become sedated by the
treatment received 23 hours of treatment for a
partially calcified stone which failed to dissolve.

FOLLOW UP ASSESSMENT
All patients were started on prophylactic treat-
ment with chenodeoxycholic acid or ursodeoxy-
cholic acid (10 mg kg/day). Three monthly
abdominal ultrasound and oral cholecystography
were performed on all patients. Fourteen
patients had no evidence of calculi, while in four
patients stone recurrence was noted during
follow up of between six and 18 months. Follow
up scans of the five patients with small stone
fragments noted on ultrasound after dissolution
treatment showed recurrent stones despite six
months of treatment with bile acids. Only one
patient required elective cholecystectomy for
recurrence of symptoms.

Discussion
MTBE is a pungent, volatile flammable liquid
which when absorbed enterally is largely
excreted unchanged in the breath.'5 High doses
of MTBE have similar side effects to other
ethers, causing respiratory depression, but at the
doses used in gall stone dissolution it is less
toxic.'15-8 The results of our study show that
MTBE can safely and effectively dissolve
cholesterol gall bladder stones when instilled
percutaneously into the gall bladder. Two
patients developed obstructive jaundice. In one
it was due to a stone fragment migrating from the
gall bladder into the bile duct during dissolution
treatment. In the second case it was probably due
to the passage of biliary sludge which caused
transient jaundice. In the Mayo Clinic series 10%
of the patients had symptoms related to gall stone

debris. In our series only one of the nine patients
with stone recurrence was symptomatic. Pain
was a feature in 10 patients during but not after
dissolution. In the Mayo Clinic series 32% had a
gastrointestinal upset and pain, but this was not
a problem during the dissolution period. How-
ever, 16% of patients required analgesia after
catheter removal.'5

Catheterisation of the gall bladder by perc-
utaneous transhepatic approach via the gall
bladder fossa is a safe procedure. Only one ofour
patients developed appreciable biliary extravasa-
tion. If there is a leak from the gall bladder, this
will occur extraperitoneally and will tamponade
between the gall bladder and the undersurface of
the liver. However, when the gall bladder is
mobile and not attached to the liver under-
surface, catheterisation may be more difficult.'5

Estimation of gall bladder volume prevents
overfilling and spillage of MTBE from the gall
bladder into the biliary system and duodenum.
In addition, treatment with MTBE causes
oedema and perhaps spasm of the gall bladder
wall and may cause appreciable chan,ges in gall
bladder capacity. Therefore serial estimates of
gall bladder volume ought to be performed
during prolonged treatment.

Patient selection is of paramount importance.
It is necessary to have a cooperative patient with
a functioning gall bladder containing non-
calcified stone(s). Computed tomography may
detect calcification of the gall stone not found on
plain film of the abdomen and may help to
distinguish rim from core calcium. However,
further studies on the value of scanning are
required.
Once the stones are dissolved recurrence must

be considered. Factors which predispose to gall
stone formation include supersaturation of bile
with cholesterol, raised glycoprotein synthesis,
and bacterial production of lysolecithin.18-22
Dowling and his group observed that non-
steroidal anti-inflammatory drugs may prevent
gall stone recurrence probably by reducing
glycoprotein synthesis.23 Bile acid therapy will
also prevent gall stone recurrence.2F27
Over the past two decades alternative methods

to conventional cholecystectomy have been
developed. These include minicholecystectomy
using a 5 cm incision, which may reduce post-
operative pain with a better cosmetic result.28
Further refinements include laparoscopic chole-
cystectomy293" where preliminary results have
shown minimal scarring, reduced postoperative
pain, and a shortened hospital stay. However,
previous upper abdominal surgery may be a
contraindication.

Extracorporeal shock wave lithotripsy may
only cause fragmentation ofgall bladder stone(s).
Therefore bile acid treatment may be required to
clear stone fragments.3' 32 Consequently, MTBE
contact dissolution will obviously compete with
cholecystectomy as a method of treatment of
cholesterol gall bladder stones, particularly in
patients with a medical contraindication to
surgery.
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