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Percutaneous Gallbladder Stones Removal
and Gallbladder Ablation: A Study of 10 Cases
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ABSTRACT. Percutaneous cholecystostomy (PC) and stone extraction from the
gallbladder has been reported as a safe method for removal of gallstones. We
report here our experience with percutaneous cholecystostomny (PC) and stone
extraction on 10 patients. Four of these 10 patients had percutaneous chol-
ecystostomy (PC) and stone extraction only: Two of them showed a stone-free
gallbladder at 13 and 22 months of follow-up. The other 2 patients showed re-
sidual fragments seen at the immediste post-procedure follow-up. Three pa-
tients had gallstones’ extraction and occlusion of the cystic duct by means of a
catheter and absolute alcohol injection into the gallbladder lumen. All showed
a gallbladder lumen free of stones at 15-28 months. Most importantly, 2 pa-
tients had gallstones® extraction followed by electrocoagulation of the cystic
duct and absolute alcohol injection into the gallbladder. One patient had total
galibladder lumen ablation; the other patient had a gallbladder lumen with
stone recurrence at 5 months of follow-up. The last patient had a patent cystic
duct after electrocoagulation and no alcohol was injected. It is concluded that
percutaneous cholecystostomy (PC) and gallstones® extraction with or without
gallbladder lumen sblation may have a role in treatment of selected patients.
Further investigation is needed in this regard.
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Introduction

The incidence of gallstones is approximately 15-20% in adults as shown by autopsies
“and clinical investigations cited in the literature!!), - The standard treatment for gall-
stones have, for decades, been surgical intervention. Gallbladder surgery is effective
and safe for otherwise, healthy individuals. Although recently, -laparoscopic chol-
ecystectomy has taken a major role in the management of cholelithiasis; gallstone pa-
tients tend to be older!?), Increased mortality and morbidity in older patients are well-
known(34, . :

The role of non-surgical methods as an effective, safe, and cost-efficient treatment of
gallstones has been the subject of extensive research trials for the last two decades.
This includes direct gallstone dissolution!) and extracorporeal shock wave lithotripsy
of gallstones alone or in combination with oral bile acids!%1%!, Percutaneous chol-
ecystostomy (PC) and mechanical extraction of stones has been reported recently as a
safe method for the removal of gallbladder stones!20-24], Mechanical extraction of gall-
stones has several advantages over chemical dissolution and shock wave lithotripsy in-
cluding: 1) It allows the inclusion of calcified gallstones, 2) It dramatically shortens the
time needed for the clearing of the gallbladder from stones, 3) It obviates
the risk of leaving debris and small fragments which can form a nidus for recurrent
stones.

We performed PC and gallstone extractions on 10 patients. In 4 patients, only stone
extraction was done. In the other 6, attempts were made to occlude the cystic duct and
ablate the gallbladder lumen using absolute alcohol. This clinical study was encour-
aged by our previous work and others on gallbladder ablation in experimental animals
published earlier2526), The trial was also aimed at resolving difficulties and limita-
tions of our earlier work on gallstones dissolution by MTBE 9 The results are dis-
cussed in relation to the management of PC.

Patients and Methods

Of the 10 patients, 8 were females and 2 were males. The age range was 24 to 66
years with a mean of 42.6 years. Six were Saudi and 4 were non-Saudi. All 10 patients
had no increased risk for cholecystectomy but preferred non-surgical treatment. The
details of the procedure are as follows: All patients signed an informed consent for the
procedure, including cholecystectomy if indicated. The patient received 12 Biloptin
capsules (cholecystogram contrast) orally 14 hours before the procedure. One hour be-
fore the procedure, the patient received sedation and prophylactic antibiotic cover. Un-
der fluoroscopic guidance and local anaesthesia, a Mitty Pollack needle (Cook) was
used to puncture the opacified gallbladder through a right transhepatic approach. Ultra-
sound-guided puncture of the gallbladder and contrast opacification was done if oral
cholecystography failed to visualize the gallbladder. The entrance to the gallbladder
was made at its attachment to the subhepatic surface. Using a 0.038-inch guide wire
and a balloon dilator, a 32 French teflon sheath is inserted between the gallbladder lu-
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men and the skin opening. The gallbladder was then washed with diluted contrast
flushing out all stones from the gallbladder lumen (Fig. 1, plates 1,2,3). Gallstones
larger than 1 cm in size (larger than sheath lumen) were crushed by a segura basket (4
wires, Meditech) and fragments washed out. This was followed by the insertion of an
8.3 French pigtail catheter into the gallbladder lumen. A final catheter cholecystogram
was performed the next day before removing the catheter and terminating the pro-
cedure.

Fig. 1: Plate 1. The 18 gauge needle and an 0.038 J guide wire are in the gallbladder lumen. Plate 2. The fa-
cial balloon dilator between the gallbladder lumen and the skin opening is noted during inflation.
Plate 3. The 32 French teflon sheath is in place with gallstones coming out through its lumen.

The first 4 patients were treated as described above. The next 3 patients had a cath-
eter introduced into the gallbladder lumen (7 French Cobra Catheter, Cook). This
catheter was advanced and wedged into the cystic duct lumen (Fig. 2, plates 1 & 2).
After insuring total occlusion of the cystic duct and estimating the gallbladder volume
by contrast medium, absolute alcohol was injected into the gallbladder through the bal-
loon inflated Foley’s catheter lumen and left in the gallbladder for 30 minutes and then
removed. The alcohol volume equals the estimated gallbladder volume by contrast
The gallbladder was then washed repeatedly with normal saline (approximately five
times). A final catheter cholecystogram was done. Both catheters were then connected
separately to a closed system drainage bag. The Cobra catheter was removed afier 24
hours. The Foley's catheter was removed after 48 hours.
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Fig. 2: Plate 1. The 7 French Cobra catheter is wedged in the cystic duct lumen over a guide wire that was
advanced to the common bile duct. Plate 2. The gallbladder volume is measured by contrast in-
jected through a Foley's catheter. Note the inflated balloon to prevent leakage at the puncture site.

In the last 3 patients, the occlusion of the cystic duct was carried out by an intra-
luminal electrocoagulation electrode advanced into the gallbladder lumen and then ma-
neuvered and wedged into the cystic duct lumen (Fig. 3 plates 1 & 2). A unipolar elec-
trode was used to deliver the electrocoagulation at 50 watts for 5 seconds and repeated
five times. The pigtail catheter was left to the next day where a test of cystic duct oc-
clusion was made by contrast injection. If the cystic duct was still patent, the electro-
coagulation was repeated. Absolute alcohol was injected into the gallbladder and re-
moved (Fig. 3, plate 2) as previously discussed. The pigtail catheter was left for 24
hours after the alcohol injection and then removed.

All patients were followed by ultrasound every 2 to 3 months. A post-
procedure ultrasound examination was performed within two weeks. Liver function
tests and complete blood count were done pre- and post-procedure in all patients.

Results

In all 10 patients studied the percutaneous transhepatic cholecystostomy, tract dila-
tion, and the teflon sheath insertion were successful and uneventful. In the first 4 pa-
tients only stone extraction was performed (Table 1). Two patients were followed up to
13 and 22 months, respectively, and showed a stone-free gallbladder. Both patients re-
vealed no biliary symptoms during the time of the follow-up. The third patient had one
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Fig. 3: Plate 1. The unipolar electrode is wedged in the proximal cystic duct lumen. Plate 2. Catheter
cholecystogram showing occluded cystic duct.

of the stones larger than 10 mm in diameter and could not be removed through the 32
French sheath lumen (about 10 mm internal diameter). This stone was crushed by a
basket and fragments were washed out. Unfortunately, one fragment was missed dur-
ing the washout and was only discovered on the post-procedure ultrasound examination
a week later. This patient was put on oral bile acids (chenodeoxycholic acid 500 mg
and ursodeoxycholic acid 500 mg b.d. for one year). When the bile acid treatment was
stopped, the fragment showed an increase in size. The patient was offered a chol-
ecystectomy which she did not accept because she was asymptomatic. In the fourth pa-
tient, two tiny stones were missed in the gallbladder during the saline washout. This
patient was also put on the same dose of oral bile acids like the previous patient. His
stones disappeared after 16 months of treatment. The patient remained free of biliary
stones and symptoms 28 months after the procedure.

The next 3 patients (Table 1) underwent the same procedure in addition to cystic
duct occlusion by a catheter followed by attempted gallbladder ablation. They were
followed up by serial ultrasound examination up to 20, 15, and 14 months, re-
spectively. All showed a normal size gallbladder lumen as before ablation but no stone
recurrence. No biliary symptoms were present during the follow-up period. The post-
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procedure liver function tests and complete blood count showed no signiﬁéant changes
from pre-procedure tests.

TABLE 1. Details of patients studied.

Patient No. | Age/Sex | No. of Stones Procedure Follow-Up duration Comments
1 S8 F 14 : M 13/12 Stone-free
2 ~41F 2 M 22/12 Stone-free
3 66 F 6 M 22/12 Retained fragment
4 63 M 16 M 28/12 Retained stones
5 40M 7 M+O+A 20/12 Stone-free
6 _ 34F 8 M+O+A 15/12 Stone-free
7 33F 6 M+O+A 14/12 Stone-free
8 35F 14 M+C+A m2 Ablated gallbladder
9 24F >20 M+C+A 5/12 Retained stone
10 32F 6 M+C 312 Patent cystic duct;

: stone-free

M - Mechanical stone extraction

O - Cystic duct occlusion by catheter

C - Endoluminal electrocoagulation of the cystic.duct
A - Alcohol injection into the gallbladder

The last 3 patients (Table 1) had the same procedure.as before except that the cystic
duct was occluded using electrocoagulation. In one patient (No. 8), the gallbladder lu-
men was totally ablated as evidenced by ultrasound examination at seven months of fol-
low-up (Fig. 4, plates 1 & 2).

The patient has no biliary symptoms and is still on regular follow-up. Patient no. 9
showed a gallbladder lumen by ultrasound examination at three weeks and at five
months with a retained stone. Although she had no biliary symptoms, she accepted
cholecystectomy. The gallbladder contained colorless mucoid material. The cystic
duct showed an occluded lumen. The last patient had the electrocoagulation of the cys-
tic duct repeated twice after stone extraction. The transcatheter cholecystogram
showed a patent cystic duct after both attempts. Alcohol was not introduced into this
gallbladder. Follow-up of this patient showed a stone-free galibladder at three months.
She was then lost for follow-up. The post-procedure liver function tests and complete
blood count tests showed no significant changes from pre-procedure tests in all pa-
tients.

Discussion

The present study is part of a muiti disciplinary research work on new concepts in
non-surgical treatment of gallbladder stones. The research arms were the dissolution
trial, dissolution plus extracorporeal shock wave lithotripsy trial, in-vitro gallstones dis-
solution experiments, and the mechanical gallstone extraction trial. One of the ob-
jectives of the percutaneous mechanical gallstone extraction trial was to evaluate the ef-



Perc Gallbladder Stones R ! and Gallbladder Ablation 101

Fig: 4: Plate 1. Ultrasound appearance of the gallbladder before ablation (patient no. 8). Plate 2: The gall
bladder region (arrow) is showing a 1 an wide echogenic structure. No lumen was seen (patient no.
8).

ficiency of the procedure. Attempts were made to achieve gallbladder ablation (chem-
ical cholecystectomy).

The approach to the gallbladder by puncturing at its attachment to the subhepatic sur-
face became a standard and acceptable safe procedure since our last published work on
contact dissolution!®), This is in agreement with previous reports by Warren et al?”!
and Kerlan et all®®]. The entrance to the gallbladder lumen at the attachment point to
the liver surface helped in avoiding leakage of bile or contrast. Dilatation of the trans-
hepatic tract and sheath insertion was easier and more effective in washing stones out of
the gallbladder lumen. This is, in our opinion, due to limited ability of the gallbladder
to move away from the puncture site. Because of bowel proximity to the fundus of the
gallbladder, we do not prefer the subhepatic approach used by Cope et alt®®).

With regard to the procedure of mechanical extraction of stones from the gallbladder,
the stone extraction was achieved by washing of the gallbladder using saline through
the 32 French sheath. The sheath was not removed until contrast injection through its
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lumen showed no residual stones. Catheter cholecystogram, as well, was done the next
day in all patients. Nevertheless, in 3 patients stones were missed and only seen on the
post-procedure ultrasound examination (patients no. 3, 4, and 9) (Table 1). In patient
no. 3, fragmentation took place by a basket. In patients no. 4 and 9, the numerous small
stones probably led to the loss of the tiny stones. Retrospectively, we think that trans-
hepatic cholecystoscopy and removal of stones under direct vision and/or checking the
gallbladder before sheath removal would have prevented the occurrence of the retained
fragments and stones in these patients. The percutaneous cholecystoscopy either
through the subhepatic or the transhepatic route has been used effectively by Leahy et
all?) and Inui ef al?*]. Percutaneous transhepatic cholecystoscopy through the tract
will also help in approaching the cystic duct through the guiding and wedging of the
electrocoagulation probe. A two-channel 14 French flexible endoscope would be suit-
able for performing this task. A limitation exists in the size of the stone that can be ex-
tracted via the sheath (1 cm diameter) used in the procedure. If larger stones are to be
tackled, then additional measures have to be added to fragment the stones, like basket
ultrasound, laser, or electrohydrolic lithotripsy. This has been used effectively by pre-
vious investigators[23'24]. The PC tract dilatation, sheath insertion, and stone extraction
took an average of 60 minutes.

Only one patient (no. 1) could tolerate balloon dilatation of the transhepatic tract and
sheath insertion under local anaesthesia. The other 9 patients needed heavy sedation by
the attending anaesthetist (Midezolam 0.1 mg/kg IV, Fentanyl 2 mg/kg IV) at the time
of the procedurg. The cholecystostomy, cystic duct occlusion, and alcohol injection
were all done under local anaesthesia and sedation (Pethidine 75 mg and Phenergan 50
mg IV). No complications were observed.

The presence of a gallbladder lumen gives a risk of stone reformation in all instances.
So, in order to achieve permanent good results through PC, one has to permanently oc-
clude the cystic duct and destroy the galibladder mucosa. Absolute alcohol achieves
mucosal destruction as we and others have shown in experimental animals!?>26]. To
occlude the cystic duct, we first selected to use the temporary blockage with catheters of
suitable sizes. Spillage of alcohol into the biliary tree was excluded by test contrast in-
jection into the gallbladder lumen until full expansion. The follow-up of these 3 pa-
tients showed at the beginning a small lumen with a markedly thickened gallbladder
wall denoting inflammatory reaction. Later, however, the gallbladder again showed
normal wall and lumen. Most likely, the gallbladder lumen was re-epithilialized from
the cystic duct mucosa after the acute inflammatory reaction had subsided!23],

Encouraged b} recent publication on cystic duct occlusion using endoluminal electro-
coagulationm'3 1 we performed this procedure on 3 patients. The coagulation resulted -
in cystic duct occlusion and galibladder lumen ablation in one patient as shown by ultra-
sound examination. In patient no. 9, the retained stone seen at five months made the pa-
tient accepting the option of cholecystectomy. At operation, the gallbladder showed
some mucoid material and the cystic duct was totally occluded. This patient added to
our experience that electrocoagulation of the cystic duct, although it may not show early
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occlusxon by the acute mﬂammauon it will do so by fibrosis later on as previously men-
tioned®3], Becker et all*3 used a bipolar catheter after cannulating the cystic duct by a
Teromo guide wire. The above catheter was not commercially available and a unipolar
electrode was used instead. The electrode was passed through a wedged catheter in the
cystic duct.

Two of the patients studied were tested for lmmedlate occlusion of the cystic duct

_ and were positive. Becker et a3 had a one-week interval on the shortest time before

cystic duct occlusion. An attempt to explain the non-occlusion of the cystic duct in pa-
tient no. 10 led us to think that electrocoagulation took place in the Hartmann’s pouch
of the gallbladder by not fully placing the electrode into the proximal end of the cystic
duct. The control of the position of the electrode, therefore, is important to improve the
results of cystic duct occlusion. Percutaneous cholecystoscopy wnll probably play an
important role in this regard, as prevnously mentioned.

Further experience with the procedure is needed. In our opuuon percutaneous gall-
bladder stones extraction with or without lumen ablation may help in patients who are
unable to have general anaesthesia, like old patients with cardiopulmonary disease. In-
tensive care patients, due to a wide range of medical diseases, may benefit from this
procedure. The procedure may become an alternative to surgical options for patients re-
fusing surgery.

In conclusion, percutaneous transhepatic mechanical extraction of gallbladder stones
is an acceptable procedure in selected patients. Endoscopic examination of the gall-
bladder through the percutaneous tract may help in improving the procedure. It will
probably shorten the time for stone removal, decreasing the risk of missing small stones
or fragments, minimizing the amount of radiation, and making the cystic duct co-
agulation more precise. Temporary occlusion of the cystic duct by a catheter proved to
be ineffective in ablating gallbladder lumen by alcohol. If permanent cystic duct occlu-
sion is achieved by electrocoagulation, for example, then gallbladder lumen ablation
(chemical cholecystectomy) by chemical destruction of the gallbladder mucosa using
pure alcohol can be obtained. Gallbladder stones recurrence, therefore, will not be pos-
sible.
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