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Abstract
Aim: The present study was conducted to evaluate the
effectiveness of early scheduled laparoscopic cholecys-
tectomy (LC) following percutaneous transhepatic gall-
bladder drainage (PTGBD) for patients with acute
cholecystitis.
Patients and methods: 31 patients with acute cholecystitis
were treated by early scheduled LC following PTGBD
(group 1). These patients were compared with 9 patients
treated by early LC without PTGBD (group 2) and with
12 patients treated by delayed LC following conservative
therapy (group 3) for the success rate of intraoperative
cholangiography, the conversion rate to open cholecys-
tectomy, operative time, and hospital stay. Early sched-
uled LC following PTGBD was defined as scheduled LC
when the patient’s condition recovered and it was per-
formed 1–7 days (mean: 4 days) after admission. The
patients’ age in group 1, 2, and 3 was 66 ± 13, 65 ± 10,
and 64 ± 9 years, respectively, without significant dif-
ference. Most of the patients had additional diseases.
Results: The success rate of intraoperative cholangiog-
raphy was 97% (30/31) in group 1, 67% (6/9) in group 2,
and 67% (8/12) in group 3. The conversion rate to open
cholecystectomy was 3% (1/31) in group 1, 33% (3/9) in
group 2, and 33% (4/12) in group 3. The operative time
for LC was 89 ± 33 min in group 1, 116 ± 24 min in
group 2, and 135 ± 30 min in group 3. The mean hos-
pital stay after LC was 9 ± 4 days in group 1, 9 ± 3
days in group 2, and 17 ± 7 days in group 3. In group 1,
the success rate of intraoperative cholangiography was
higher, the conversion rate to open cholecystectomy was
lower, and operative time was shorter than in groups 2
and 3 with significant difference (p< 0.05, p< 0.05, and
p < 0.01, respectively).
Conclusion:The findings of this study indicate that early
scheduled LC following PTGBD is a safe and effective

therapeutic option for patients with acute cholecystitis
especially in elderly and complicated patients.
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Laparoscopic cholecystectomy (LC) has been applied to
acute cholecystitis with the development of surgeons’
skill [2, 3, 9–11, 15, 16]. However, the usefulness of LC
for acute cholecystitis has not yet been established be-
cause of technical difficulty and the timing of LC for
acute cholecystitis is also still unsettled. Percutaneous
transhepatic gallbladder drainage (PTGBD) has a good
decompression ability for swollen gallbladders [15, 19,
20], however, the usefulness of PTGBD before LC has
not yet been established. Here we report the usefulness
of early scheduled LC following PTGBD for patients
with acute cholecystitis.

Patients and methods

Between January 1998 and March 2002, 33 PTGBD were performed
for all patients with acute cholecystitis. Two patients complicated with
choledocholithiasis were treated by percutaneous papillary balloon
dilatation [1] before LC, and they were excluded in this study. Early
scheduled LC following PTGBD was performed on 31 patients with
acute cholecystitis without choledocholithiasis (group 1). These pa-
tients were compared with 9 patients treated by early LC without
PTGBD (group 2) and 12 patients treated by delayed LC following
conservative therapy alone (group 3) between April 1995 and De-
cember 1997 for the success rate of intraoperative cholangiography,
the conversion rate to open cholecystectomy, operative time, compli-
cation, and hospital stay. The patients in groups 1, 2, and 3 ranged in
age from 44 to 86 years (66 ± 13 years), 55 to 81 years (65 ± 10
years), and 53 to 74 years (64 ± 9 years), respectively, without sig-
nificant difference. The diagnosis of acute cholecystitis was established
on the basis of acute upper abdominal pain with tenderness under the
right costal margin, a fever of more than 37.5�C, leukocytosis, andCorrespondence to: F. Chikamori
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ultrasonographic findings. Ultrasonography on admission revealed
distension of the gallbladder in all patients of the three groups. Gall-
bladder wall thickening was found in 25 patients of group 1, 8 patients
of group 2, and 8 patients of group 3. The number of gallstones was
multiple in 17 patients, single in 10, and acalculous in 4 of group 1. The
number of gallstones was multiple in 6 patients, single in 2, and a-
calculous in 1 of group 2. The number of gallstones was multiple in 8
patients and single in 4 of group 3. Duration of acute symptoms before
admission is shown in Table 1 and additional diseases in the three
groups are listed in Table 2. There were no significant differences
among the three groups.

Emergent LC was avoided in all patients because of age and poor
general condition. In groups 2 and 3, only conservative therapy in-
cluding fasting, intravenous drip infusion, and antibiotics adminis-
tration was performed before LC. Ultrasound-guided PTGBD was
added on admission in group 1. After recovery from symptoms of
acute cholecystitis such as abdominal pain or fever, preoperative
cholangiography through the PTGBD tube was performed for 1–5
days after PTGBD. Early scheduled LC was defined as scheduled LC
1–7 days (mean: 4 days) after admission. Delayed scheduled LC fol-
lowing conservative therapy was defined as scheduled LC performed
more than 7 days after admission.

The intraoperative fluoroscopic imaging C-arm system used was
an Opescope WHA 50N (Shimadzu, Tokyo, Japan). Intraoperative
cholangiography through the PTGBD tube was tried before separating
the cystic duct in all cases in group 1. LC was performed according to
the laparoscopic subtotal cholecystectomy with cholecystomucoclasis
reported by Michalowski et al. [12]. The gallbladder was opened
around the PTGBD tube and the gallbladder tissue around the tube
was left. The other gallbladder tissue was extracted using a specimen

bag. After removal of the PTGBD tube, the residual gallbladder mu-
cosa was cauterized with the argon plasma coagulator (APC300, Erbe,
Germany). When the inflammation of the Calot’s triangle was hard,
the cystic duct was separated after repeated intraoperative cholangi-
ography through the PTGBD tube and confirmation of no abnormal
anatomy. In groups 2 and 3, intraoperative transcystic cholangiogra-
phy was routinely tried. After removal of the gallbladder, the perito-
neal cavity was irrigated with 500 ml of warm saline and the Morison’s
space was drained routinely with a soft drain inserted through the right
flank trocar site.

The results are given as mean ± SD. The significance of differ-
ences was tested using a Student’s t test or a v2 test. P values <0.05
were considered statistically significant.

Results

PTGBD was technically successful in all patients. Com-
plication of PTGBD did not occur. Preopreative chol-
angiography through PTGBD tube was not obtained
because of an obstruction of the cystic duct in only one
patient. Fistula formation around the PTGBD tube was
not completed at the time of LC for 31 patients. Mod-
erate to severe adhesion around the gallbladder was ob-
served in all cases; however, the adhesion could be
dissected with careful manipulation. Intraoperative
cholangiography through the PTGBD tube could be

Table 1. Clinical characteristics of the three groupsa on admission

Demographic data on admission Group 1 (n = 31) Group 2 (n = 9) Group 3 (n = 12)

Age (yr) 67 ± 13 65 ± 10 64 ± 9
Sex (M/F) 10/21 3/6 4/8
Duration of acute symptoms £ 3 days 30 8 10
>3 days 1 1 2
Fever more than 38�C 29 8 9
Jaundice 4 1 2
GB distension on US 31 9 12
GB wall thickening 25 8 8
GB st: Multiple 17 6 8
Single 10 2 4
None 4 1 0
WBC>10,000/mm3 27 8 11
T.bil>2.0 mg/dl 4 1 2
GOT>150 IU/liter 4 2 3

a Group 1: cases treated with early scheduled laparoscopic cholecystectomy (LC) following percutaneous transhepatic gallbladder drainage
(PTGBD); group 2: cases treated with early LC without PTGBD; group 3: cases treated with delayed LC following conservative therapy

Table 2. Additional diseases of the three groupsa on admission

Additional disease Group 1 (n = 31) Group 2 (n = 9) Group 3 (n = 12)

Bronchial asthma 1 0 0
Bronchitis 1 2 1
Pneumonia 0 0 1
Sick sinus syndrome 1 0 0
Congestive heart failure 1 0 0
Hypertension 4 2 2
Cerebral infarction 1 0 1
Diabetes mellitus 1 1 1
Gastric ulcer 1 1 1
Hemorrhagic gastritis 1 1 0
Duodenal ulcer 1 0 0
Erosive duodenitis 1 0 0
Acute pancreatitis 1 0 1
Liver cirrhosis 2 0 0

a Group 1: cases treated with early scheduled laparoscopic cholecystectomy (LC) following percutaneous transhepatic gallbladder drainage
(PTGBD); group 2: cases treated with early LC without PTGBD; group 3: cases treated with delayed LC following conservative therapy
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performed in 30 patients of group 1. In the remaining 1
patient, it could not be performed because of cystic duct
stones, so transcystic cholangiography was performed
after removal of the cystic duct stones. Intraoperative
transcystic cholangiography could be performed in 6
patients of group 2 and 8 patients of group 3. But it could
not be performed in the remaining 3 patients of group 2
and 4 patients of group 3. Only 1 patient in group 1 was
converted to open cholecystectomy because of a super
intense Calot’s triangle, which was caused by the pa-
tient’s delayed arrival at our hospital 5 days after the
onset of her illness. In the remaining 30 patients of group
1, LC succeeded. One of group 2 and 3 of group 3 pa-
tients converted to open cholecystectomy because of an
intense Calot’s triangle. Two of group 2 and one of group
3 patients converted because of uncontrollable bleeding
and needed blood transfusion. The conversion rate to
open cholecystectomy was 3% (1/31) in group 1, 33% (3/
9) in group 2, and 33% (4/12) in group 3. The operative
time for LC was 89 ± 33 min in group 1, 116 ± 24 min
in group 2, and 135 ± 30 min in group 3. In group 1, the
success rate of intraoperative cholangiography was
higher, the conversion rate to open cholecystectomy was
lower, and operative time was shorter than in groups 2
and 3 with significant difference (p< 0.05, p< 0.05, and
p < 0.01, respectively). Intraoperative uncontrollable
bleeding did not occur in group 1. Intraoperative biliary
injury did not occur in the three groups. Postoperative
wound infection occurred in two patients in group 1,
one in group 2 and two in group 3. A transient biliary
leakage occurred in one patient in group 3. The mor-
tality rate was 0% in the 3 groups.

The mean hospital stay after LC was 9 ± 4 days in
group 1, 9 ± 3 days in group 2, and 17 ± 7 days in
group 3. The mean overall hospital stay was 15 ±7 days
in group 1, 14 ± 6 days in group 2, and 25 ± 9 days in
group 3. In group 1, the mean hospital stay after LC and
overall hospital stay were shorter than those in group 3
with significant difference (p < 0.05, respectively), but
not shorter than those in group 2 (Table 3).

Discussion

Acute cholecystitis had been considered a contraindi-
cation of LC in the beginnings of LC [4, 17]. With the

development of technical skill and laparoscopic instru-
ments, the number of surgical teams which first apply
LC for acute cholecystitis is increasing. However, the
conversion rate to open cholecystectomy is still high [2,
3, 9–11, 15, 16] and there are still some problems to be
solved, such as the timing of LC and the timing of
conversion.

In the dissection of a hard Calot’s triangle in delayed
LC for acute cholecystitis, many surgeons feel difficulty
and anxiety about LC. Biliary injury by LC is the most
severe complication which should be avoided. We be-
lieve that intraoperative cholangiography is essential to
avoid biliary injury. However, transcystic intraoperative
cholangiography is difficult and the operative time is
longer in acute cholecystitis. Intraoperative cholangi-
ography through the PTGBD tube is a clue to solving
this problem. There have been some arguments for the
use of PTGBD before LC. Kim et al. [8] reported that
the conversion rate to open cholecystectomy and the
morbidity rate in LC after 72 hr of admission following
PTGBD vs non-PTGBD in patients with acute chole-
cystitis was 15% (4/27) vs 23% (3/13) and 15% (4/27) vs
15% (2/13), respectively. They concluded that PTGBD
did not significantly improve the outcome of LC for
acute cholecystitis. On the other hand, Tseng et al. [18]
reported the usefulness of PTGBD before LC for acute
cholecystitis. They reported that the complications re-
lated to PTGBD were bile leakage after tract dilatation
noted in 2 patients (1.4%), and 20 (14%) patients had
pain at the puncture site. However, the conversion rate
to open cholecystectomy was 27% (32/117) in LC with a
mean of 4 days after PTGBD. Mo et al. [13] reported
that the conversion rate in LC 2 to 5 days after PTGBD
was 0% (0/7). Watanabe et al. [20] reported that the
conversion rate to open cholecystectomy in delayed LC
with a mean of 34 days after PTGBD for acute chole-
cystitis was 0% (0/14). Patterson et al. [15] reported that
the conversion rate in LC with a mean of 36 days after
PTGBD was 31% (4/13). Thus, the necessity of PTGBD
before LC for acute cholecystitis has not yet been es-
tablished.

Other previous reports indicated that an early LC
within 4 days of the onset of symptoms decreased the
major complications and conversion rates [5]. However,
surgeons cannot control the duration between the onset
and the patient’s arrival. Most of our patients were

Table 3. Comparison of the clinical results of the three groupsa

Group 1 (n = 31) Group 2 (n = 9) Group 3 (n = 12)

Success rate of intraoperative cholangiography 97% (30)a,b 67% (6)a 67% (8)b

Intraoperative complications
Uncontrollable bleeding 0% (0) 22% (2) 8% (1)
Biliary injury 0% (0) 0% (0) 0% (0)

Conversion rate to open cholecystectomy 3% (1)c,d 33% (3)c 33% (4)d

Operative time of LC (min) 84 ± 31e,f 116 ± 24e 135 ± 30f

Hospital stay (days)
Overall 15 ± 7g 14 ± 6h 25 ± 9g,h

Post LC 9 ± 4I 9 ± 3j 17 ± 7i,j

a Group 1: cases treated with early scheduled laparoscopic cholecystectomy (LC) following percutaneous transhepatic gallbladder drainage
(PTGBD); group 2: cases treated with early LC without PTGBD; group 3: cases treated with delayed LC following conservative therapy
a,b,c,d,g,h,i,j p < 0.05, e,f p < 0.01
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elderly and complicated. In elderly and complicated pa-
tients of acute cholecystitis, it often takes more than 4
days to improve their general condition. Furthermore,
some authors reported that bothmortality andmorbidity
rates were higher in emergency surgery than in elective
surgery, especially in elderly patients [6, 7, 14]. Scheduled
elective surgery can provide enough time to assess and
improve their condition more than emergency surgery.

In our study, early LCwithout PTGBD could shorten
the hospital stay, but could not improve the success rate
of intraoperative cholangiography compared with de-
layed LC. To improve the success rate of intraoperative
cholangiography and to make LC easier, we applied
early scheduled elective LC following PTGBD defined as
scheduled LC 1–7 days (mean: 4 days) after admission.

PTGBD is a safe, easy, and effective technique for
acute cholecystitis, which can decompress the swollen
gallbladder and lead to a patient’s early recovery. Pre-
operative cholangiography through the PTGBD tube
can provide information on the relationship of the cystic
duct, bile duct, and stone. Intraoperative cholangiog-
raphy through the PTGBD tube was also easy, which
contributed to avoiding biliary injury. In our study, the
PTGBD tube provided the safety of LC and contributed
to lowering the conversion rate to open cholecystectomy
in performing LC for acute cholecystitis compared with
other reports [3, 9–11]. Percutaneous gallbladder aspi-
ration can decompress the swollen gallbladder, but it
cannot lead to intraoperative cholangiography. Early
scheduled LC following PTGBD significantly shortened
the operative time and overall hospital stay. The average
overall hospital stay in group 1 was 15 ± 7 days. In
Japan, elderly patients tend to stay longer in hospital
because most expenses for hospitalization are paid by
the Japanese socialized medical insurance system. The
length of hospitalization after LC in Europe and
America is much shorter than that in Japan. Shortening
of the length of hospitalization after LC might be pos-
sible from the medical point of view; however, it was not
acceptable for Japanese elderly patients in poor general
condition and their families under the Japanese medical
socialized insurance system. Therefore, the length of
hospital stay of our patients cannot compare with that
reported by others in Europe and America.

When performing LC, the insertion of a PTGBD
tube did not result in intraabdominal adhesions severe
enough to contraindicate the use of LC. The complica-
tions associated with early scheduled LC following
PTGBD were minor. However, shortening the period of
PTGBD tube means incompleteness of fistular forma-
tion around the PTGBD tube. As a complication, one of
the previously reported patients experienced pneumo-
thorax which was caused by lack of fistular formation
around the PTGBD tube which passed through the
pleural cavity [20]. We have never experienced such a
complication until now. Only one patient in group 1,
who came to our hospital 5 days after the onset of her
illness, was converted to open cholecystectomy because
of a super intense Calot’s triangle. We also believe that
we should not persist in LC when the anatomy of a
Calot’s triangle is unclear even with the help of PTGBD.
We agree with Hashizume’s opinion [5] that the con-

version to laparotomy is considered to be a good sur-
gical option.

We conclude that early scheduled LC following
PTGBD can be a safe and useful therapeutic option for
acute cholecystitis, especially in elderly and complicated
patients.

References

1. Chikamori F, Nishio S, LeMaster JC (1999) Percutaneous papil-
lary balloon dilatation as a therapeutic option for cholecysto-
choledocholithiasis in the era of laparoscopic cholecystectomy.
Surg Today 29: 856–861

2. Eldar S, Sabo E, Nash E, Abrahamson J, Matter I (1997) Lapa-
roscopic cholecystectomy for acute cholecystitis: prospective trial.
World J Surg 21: 540–545

3. Garber SM, Korman J, Cosgrove JM, Cohen JR (1997) Early
laparoscopic cholecystectomy for acute cholecystitis. Surg Endosc
11: 347–350

4. Graves Jr HA, Ballinger JF, Anderson WJ (1991) Appraisal of
laparoscopic cholecystectomy. Ann Surg 213: 655–662

5. Hashizume M, Sugimachi K, MacFadyen BV (1998) The clinical
management and results of surgery for acute cholecystitis. Semin
Laparosc Surg 5: 69–80

6. Houghton PW, Jenkinson LR, Donaldson LA (1985) Cholecys-
tectomy in the elderly: a prospective study. Br J Surg 72: 220–222

7. Huber DF, Martin Jr EW, Cooperman M (1983) Cholecystectomy
in elderly patients. Am J Surg 146: 719–722

8. Kim KH, Sung CK, Park BK, Kim WK, Oh CW, Kim KS (2000)
Percutaneous gallbladder drainage for delayed laparoscopic cho-
lecystectomy in patients with acute cholecystitis. Am J Surg 179:
111–113

9. Koo KP, Thirlby RC (1996) Laparoscopic cholecystectomy in
acute cholecystitis. What is the optimal timing for operation? Arch
Surg 131: 540–544

10. Kullman E, Borch K, Svanvik J, Anderberg B (1997) Differences
in outcome of acute and elective laparoscopic cholecystectomy.
Digest Surg 14: 398–403

11. Lo CM, Liu CL, Fan ST, Lai EC, Wong J (1998) Prospective
randomized study of early versus delayed laparoscopic cholecys-
tectomy for acute cholecystitis. Ann Surg 227: 461–467

12. Michalowski K, Bornman PC, Krige JE, Gallagher PJ, Terblanche
J (1998) Laparoscopic subtotal cholecystectomy in patients with
complicated acute cholecystitis or fibrosis. Br J Surg 85: 904–906

13. Mo LR, Yau MP, Tsai CC, Lin RC, Kuo JY, Chan KK, Lin YW,
Lin CC, Hwang MH (1995) Ultrasound-guided percutaneous
transhepatic gallbladder drainage followed by laparoscopic cho-
lecystectomy: a new trial in the treatment of severe acute suppu-
rative cholecystitis. Hepatogastroenterology 42: 51–54

14. Morrow DJ, Thompson J, Wilson SE (1978) Acute cholecystitis in
the elderly: a surgical emergency. Arch Surg 113: 1149–1152

15. Patterson EJ, McLoughlin RF, Mathieson JR, Cooperberg PL,
MacFarlane JK (1996) An alternative approach to acute chole-
cystitis. Percutaneous cholecystostomy and interval laparoscopic
cholecystectomy. Surg Endosc 10: 1185–1188

16. Rattner DW, Ferguson C, Warshaw AL (1993) Factors associated
with successful laparoscopic cholecystectomy for acute cholecys-
titis. Ann Surg 217: 233–236

17. Schirmer BD, Edge SB, Dix J, Hyser MJ, Hanks JB, Jones RS
(1991) Laparoscopic cholecystectomy. Treatment of choice for
symptomatic cholelithiasis. Ann Surg 213: 665–676

18. Tseng LJ, Tsai CC, Mo LR, Lin RC, Kuo JY, Chang KK, Jao YT
(2000) Palliative percutaneous transhepatic gallbladder drainage
of gallbladder empyema before laparoscopic cholecystectomy.
Hepatogastroenterology 47: 932–936

19. Van Steenbergen W, Ponette E, Marchal G, Pelemans W, Aerts R,
Fevery J, De Groote J (1990) Percutaneous transhepatic chole-
cystostomy for acute complicated cholecystitis in elderly patients.
Am J Gastroenterol 85: 1363–1369

20. Watanabe Y, Sato M, Abe Y, Iseki S, Sato N, Kimura S (1996)
Preceding PTGBD decreases complications of laparoscopic cho-
lecystectomy for patients with acute suppurative cholecystitis. J
Laparoendosc Surg 6: 161–165

1707


