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Abstract: To evaluate the efficacy of percutaneous transhepatic gallblad-

der drainage (PTGD) for high-risk elderly patients with acute cholecystitis.

Retrospective analysis of 159 acute cholecystitis patients who were

admitted to General Surgery Division III of the First Affiliated Hospital of

Dalian Medical University between January 2005 and November 2012. A

total of 123 patients underwent laparoscopic cholecystectomy (LC), and

36 received only PTGD treatment. The LC patients were divided into 3

groups based on their preoperative treatment: group A, emergency

patients (33 patients); group B (26 patients), patients who were treated

with PTGD prior to LC; and group C (64 patients), patients who received

nonsurgical treatment prior to LC. General conditions, LC surgery

duration, intraoperative blood loss, rate of conversion to open surgery,

incidence of postoperative complications, total fasting time, and total

hospitalization time were analyzed and compared among the 3 groups.

The remission rates of patients in the PTGD treatment groups (includ-

ing group B and PTGD treatment only group) were significantly higher

within 24 and 48 hours than those of patients who received nonsurgical

treatment prior to LC (P< 0.05). Among the patients in the 3 surgery

groups, the operation conversion rate (19.2%) of group B was significantly

higher than that of group A (3.0%) and group C (1.6%) (P< 0.05). The

total hospitalization time of the patients in group B (18.5� 4.5 days) was

longer than that of the patients in group A (8.2� 3.9 days) and group C

(10.5� 6.4 days). The total fasting time of the patients in group A

(2.4� 1.2 days) was significantly shorter than that of those in group B

(4.1� 1.7 days) and group C (3.4� 2.7 days) (P< 0.05).

For high-risk elderly patients, if there is any emergency surgery

contraindication, PTGD therapy may be safe and effective and can relieve

the symptoms within a short time. For acute cholecystitis patients without

surgery contraindications, emergency surgery should be performed as
Rui Xu, MD, and Dong Shang, MD

Abbreviations: LC = laparoscopic cholecystectomy, OC = open

cholecystectomy, PTGD = percutaneous transhepatic gallbladder

drainage.

INTRODUCTION

A cute cholecystitis is a common disease for which the best
treatment approach is surgical removal of the gallbladder.

In the past 20 years, laparoscopic cholecystectomy (LC) has
basically replaced the traditional open cholecystectomy (OC),
and LC is currently a standard treatment for acute and chronic
cholecystitis. For most acute cholecystitis patients, symptoms
and signs are soon alleviated after nonsurgical treatment,
whereas emergency surgery is associated with increased risk
of postoperative complications and mortality.

A study of more than 2000 patients by Giger et al1 showed
that emergency surgery is a risk factor for perioperative com-
plications and that nonsurgical treatment for a certain time
period limits local inflammation. Therefore, for such patients,
finding a time to perform LC surgery 48 to 72 hours after
nonsurgical treatment is a better method.2 For high-risk acute
cholecystitis patients complicated with other medical illness,
both emergency surgery and surgery at a selected time after
nonsurgical treatment are associated with higher postoperative
complication rate and mortality. Percutaneous transhepatic
gallbladder drainage (PTGD), a technique developed by Radder
in 1980,3 has gradually become an emergency replacement
therapy for high-risk acute cholecystitis patients. It has the
advantages of causing little injury, relatively simple operation
and lower complication rate, and it has been widely used
clinically. Although these clinically common treatments have
been accepted by physicians, many surgeons are still reluctant
to choose PTGD for the treatment of acute cholecystitis. One of
the important reasons for this is that the indications for the use of
each strategy are not clear.

The present article discusses suitable strategies for LC for
acute cholecystitis patients by comparing the efficacy of 3
treatment strategies: emergency LC, LC after nonsurgical treat-
ment, and LC after PTGD treatment. We also compared post-
operative complication rate, total hospitalization time, and total
fasting time. In addition, by conducting follow-up on patients
who only received PTGD treatment, we evaluated the feasibility
of PTGD as initial treatment for high-risk elderly acute chole-
cystitis patients.

MATERIALS AND METHODS
ion
consents were obtained from the patient
s case–control study. This study was
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approved by the Ethics Committee of the First Affiliated
Hospital of Dalian Medical University (Dalian, Liaoning,
China). We performed a retrospective analysis of 159 acute
cholecystitis patients who were admitted to General Surgery
Division III of the First Affiliated Hospital of Dalian Medical
University between January 2005 and November 2012. Of the
patients, 84 were males and 75 were females. The ratio of males
to female was 1.12:1. The ages of the patients were 15 to 90
years, and the average age was 62.7� 14.3 years. Thirty three
patients underwent emergency LC, whereas 64 patients first
received nonsurgical treatment before an LC was performed at a
selected time. Sixty two patients underwent emergency PTGD
treatment; 26 (41.9%) of these patients later returned to the
hospital for LC, while the other 36 patients were discharged
with tubes and did not return for cholecystectomy. Patients who
underwent LC were divided into 3 groups based on preoperative
treatment: group A, emergency patients who underwent LC;
group B, patients who were treated with PTGD prior to LC; and
group C, patients who received nonsurgical treatment prior to
LC. We performed telephone follow-up on the patients who had
only undergone PTGD. We discuss the efficacy of PTGD and its
feasibility as initial treatment for acute cholecystitis.
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nostic Criteria for Acute Cholecystitis

Local inflammatory signs: Murphy sign is positive; right
(1)
u
pper quadrant mass/pain/tenderness;
(2) Systemic inflammatory signs: fever, increased CRP level,
and elevated white blood cell count; and

(3) Imaging signs: imaging suggests acute cholecystitis.

Ultrasound: Ultrasound Murphy sign is positive (pressing
gallbladder with an ultrasound probe reveals tenderness); gall-
bladder wall thickening (>4 mm, with exceptions for chronic
liver disease, ascites, or right heart failure); enlargement of the
gallbladder (long axis diameter> 8 cm, short-axis diame-
ter> 4 cm); gallstone is incarcerated, debris echo, fluid accu-
mulation around the gallbladder; stripe-like translucent Doppler
sign can be observed in the gallbladder wall.

Magnetic resonance imaging: pericholecystic high signal,
enlargement of the gallbladder, and gallbladder wall thickening.

Computed tomography: gallbladder wall thickening, fluid
accumulation around the gallbladder, enlargement of the gall-
bladder, and linear high-density areas observed in perichole-
cystic adipose tissue.

Tc-HIDA scan: normal uptake and excretion of radioactive
material, but gallbladder is not visible; Rim sign: radioactivity is
increased in gallbladder fossa.

Diagnosis is based on the following: One positive indicator
each in A and B; When inflammatory signs are insufficient to
diagnose as acute cholecystitis, item C can be used to confirm
the diagnosis.

Grading Criteria for Acute Cholecystitis4

Mild (grade I): meets the requirements for a diagnosis of
acute cholecystitis but does not meet the criteria for a diagnosis
of moderate or severe grade.

Moderate (grade II): meets any of the following criteria:
elevated WBC> 18,000/mm3; palpable soft mass in the right
r quadrant; symptoms for >72 hours; local inflammatory
ers (bile peritonitis, pericholecystic abscess, liver abscess,
renous cholecystitis, and emphysematous cholecystitis).

www.md-journal.com
Severe (grade III): meets any of the following criteria: cardiac
insufficiency (hypotension,�5 mg/kg min of dopamine or any dose
of dobutamine is required to maintain cardiac function), neuro-
logical dysfunction (decreased consciousness), respiratory insuf-
ficiency (PaO2/FiO2 ratio< 300), renal insufficiency (oliguria,
creatinine> 2.0 mg/dL), hepatic insufficiency (PT-INR> 1.5),
and coagulation dysfunction (platelet count< 100,000/mm3).

Criteria for Inclusion and Exclusion

Inclusion Criteria
Patients who were hospitalized during emergency treatment

in General Surgery Division III of the First Affiliated Hospital
of Dalian Medical University between January 2005 and Novem-
ber 2012, met the abovementioned criteria for the diagnosis of
acute cholecystitis and underwent laparoscopic surgery or PTGD
treatment but did not meet the exclusion criteria were included.

Exclusion Criteria
Patients who met any one of the following: chose open

cholecystectomy, a history of previous upper abdominal
surgery, complication with choledocholithiasis or intrahepatic
bile duct stones requiring choledocholithotomy, and compli-
cation with other acute abdominal condition requiring surgery,
such as appendicitis or intestinal obstruction.

Treatment Methods
All LC surgeries were performed by surgeons of General

Surgery Division III of the First Affiliated Hospital of Dalian
Medical University. All surgeries were performed under general
anesthesia with the conventional 4-hole antegrade or retrograde
cholecystectomy method; if necessary, laparotomy was per-
formed. All PTGD treatments were performed by surgeons in
the Intervention Department of the First Affiliated Hospital of
Dalian Medical University. Lidocaine (2%) was used as a local
anesthetic at the anterior axillary line. A percutaneous transhe-
patic puncture needle was used to penetrate the gallbladder at
the upper 1/3 to withdraw bile. After obtaining a clear chole-
cystography, a guide wire was inserted and the needle tract was
expanded. A 7F pigtail catheter was inserted into the gallbladder
to form a loop in the gallbladder, which was connected to an
external drainage bag. The bag was sutured and fixed extra-
corporeally to provide continuous external drainage.

Emergency LC
After being admitted to the hospital, the patient underwent

emergency LC. Intravenous application of second- or third-
generation cephalosporins was used for postoperative antiinfec-
tion treatment.

LC After PTGD Treatment
After each patient was admitted to the hospital, physicians

from the Intervention Department were immediately invited for a
consultation. Under local anesthesia, an emergency PTGD was
performed; second- or third-generation of cephalosporins were
given at the same time as an antiinfection measure. After the
patient’s symptoms were alleviated, the patient was discharged.
All of the patients returned to the hospital for LC within 1 year.

Medicine � Volume 94, Number 34, August 2015
LC After Nonsurgical Treatment
After being admitted to the hospital, the patient was not

allowed to eat or drink. If necessary, gastrointestinal decompression,
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intravenous application of second- or third-generation cephalospor-
ins for antiinfection treatment, and intravenous replenishment of
volemia were performed. When the patient’s condition stabilized,
LC treatment was scheduled and performed.

Only PTGD Treatment
After the emergency patient was admitted to the hospital,

physicians from the Intervention Department were immediately
invited for a consultation. Under local anesthesia, emergency
PTGD treatment was performed with administration of second-
or third-generation cephalosporins as an antiinfective. After the
patient’s symptoms were alleviated, the patient was discharged.
These patients did not return to the hospital for LC treatment.

Evaluation Indicators
We compared the general condition, duration of surgery,

intraoperative blood loss, rate of conversion to open surgery,
rate of postoperative complications, total fasting time, and total
hospitalization time of patients in the first 3 groups. We also
compared the efficacy of PTGD treatment with that of non-
surgical treatment. The general conditions and follow-up results
of patients who had only PTGD treatment were analyzed.

Statistical Analysis
All data were analyzed using the professional statistics

software SPSS 19.0. Quantitative data are presented as x� s.
The qualitative data were examined using the x2 test, while
quantitative data were analyzed by analysis of variance.
P< 0.05 was considered statistically significant.

RESULTS

General Conditions of Patients
Comparison of the general information regarding the

laparoscopic surgery patients shows that there is no significant
difference in male-to-female ratio or in the incidence of medical
illness complications among the 3 groups (P> 0.05). The
average age of group B patients was 65.6� 13.6 years, which
is significantly higher than that of both group A patients
(59.0� 12.9 years) and group C patients (55.4� 11.5 years).
The proportion of severe acute cholecystitis patients in group B
(11.5%) is significantly higher than the proportion in group A
(0%) and group C (0%), and the differences are statistically
significant (P< 0.05). With respect to ASA grading, the pro-
portion of patients in group B with grade III and above
cholecystitis (46.2%) is significantly higher than the proportion
in group A (21.2%) and group C (14.1%) (P< 0.05). By
comparing patients’ APACHE II scores, we found that the
mean score of the patients in group B (6.0� 2.3) was signifi-
cantly higher than the mean score of patients in group A
(4.5� 2.4) and group C (3.8� 2.1). The mean body temperature
of the patients in group B (37.5� 0.9 8C) at the time of admis-
sion to the hospital was significantly higher than that of the
patients in group A (36.8� 0.7 8C) and group C (36.5� 0.5 8C).
The white blood cell counts of patients in group A
(12.1� 4.3� 103/mm3) and group B (13.6� 4.5� 103/mm3)
at the time of admission to the hospital were significantly
higher than those of group C (8.5� 2.5� 103/mm3)
(P< 0.05) (Table 1).

The ‘‘PTGD only’’ group consisted of 36 patients in total,
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and their average age was 76.9� 8.7 years, significantly higher
than the average age of the patients in the aforementioned three
groups (P< 0.05). Twelve of the patients in this group (33.3%)

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
were severe acute cholecystitis patients, a proportion that is
significantly higher than the proportion of severe acute chole-
cystitis patients in the abovementioned 3 groups (P< 0.05). The
proportion of patients in the PTGD only group with an ASA
grade of III or above was 91.7% (33/36), significantly higher
than the proportion in the abovementioned 3 groups (P< 0.05).
The average APACHE II score was 7.5� 2.1, significantly
higher than that of the emergency LC group and the group that
underwent LC after nonsurgical treatment. However, there is no
significant difference from the LC after PTGD treatment group.
The average body temperature of the patients in the PTGD only
group at the time of admission was 37.4� 1.1 8C, significantly
higher than that of the patients in the emergency LC group and
those in the LC after nonsurgical treatment group (P< 0.05);
there was no significant difference in mean body temperature
from the LC after PTGD treatment group. The average white
blood cell count of the PTGD only group at the time of
admission was 15.6� 8.6� 103/mm3, significantly higher than
the average white cell count of the LC after nonsurgical
treatment group.

Comparison of Treatment Efficacy for PTGD
Treatment (Group B and PTGD Only Group) and
Nonsurgical Treatment

In this study, 62 patients in total underwent PTGD treat-
ment, and 26 of these patients later returned to the hospital for
further LC treatment. All patients had successful cannulation
without bile leakage, bleeding, or other complications. One
patient had drainage tube occlusion 4 weeks later, and another
patient’s drainage tube fell off 6 weeks later. Both of these
patients then returned to the hospital for LC treatment. A third
patient had relapse of cholecystitis symptoms 4 weeks later and
returned to the hospital. This patient was discharged after the
symptoms were alleviated by nonsurgical treatment. There were
no hospital deaths. The symptoms of all patients were alleviated
by the puncture. Approximately 80.6% (50/62) of the patients
had their symptoms alleviated within 24 hours, and the remis-
sion rate reached 95.2% (59/62) within 48 hours. The LC
surgery after nonsurgical treatment group consisted of 64
patients in total. This group’s symptom remission rate within
24 hours after nonsurgical treatment was 15.6% (10/64), and its
symptom remission rate within 48 hours was 42.2% (27/64);
both of these rates are significantly lower than those of the
PTGD treatment group (P< 0.05). The average symptom
remission time of the PTGD treatment group was
23.6� 19.8 hours, significantly shorter than that of the LC after
nonsurgical treatment group (72.0� 41.0 hours); the difference
is statistically significant. Of the patients in the LC after
nonsurgical treatment group, 6.3% (4/64) showed no significant
remission after an average of 3.5 days of treatment and were
then treated with LC. Three of the patients in this group showed
pathological changes in the gallbladder, including gangrene,
after the operation. The nonremission rate of this group was also
significantly higher than that of the PTGD-treated patients
(Table 2).

Follow-Up Results of Patients Who Received
PTGD Treatment Only

Only 16 families of patients who received PTGD accepted
follow-up. Twelve of these patients experienced complications

PTGD on Acute Cholecystitis
with gallstones, and 4 had further laparotomy treatment in their
local hospitals due to relapse of cholecystitis symptoms. The 8
remaining patients had long-term indwelling catheters. The 4
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TABLE 1. Comparison of Patients’ General Conditions

Group Group A Group B Group C PTGD Treatment Only

Number of patients 33 26 64 36
Gender (male:female) 15:18 10:16 31:33 18:18
Age, years 59.0� 12.9 65.6� 13.6

�
55.4� 11.5y 76.9� 8.7

�,y,z

Body temperature at the time of hospital admission, 8C 36.8� 0.7 37.5� 0.9
�

36.5� 0.5y 37.4� 1.1
�,z

WBC count at the time of hospital admission 12.1� 4.3 13.6� 4.5 8.5� 2.5
�,y 15.6� 8.6z

AC grade (1:2:3) 6:27:0 3:20:3
�

22:42:0y 2:22:12
�,y,z

Proportion of ASA grade III and above 21.2% 46.2%
�

14.1%y 91.7%
�,y,z

APACHE II score 4.5� 2.4 6.0� 2.3
�

3.8� 2.1y 7.5� 2.1
�,z

Stone complication (yes:no) 28:5 23: 3 63:1 29:7
Complication of pancreatitis 0 3 1 0
Complication of cholangitis 0 3 0 0
Complication of medical illness 72.7% (24/33) 76.9% (20/26) 60.9% (39/64) 80.6% (29/36)
Hypertension 13 8 20 13
Coronary heart disease 4 4 3 5
Cerebrovascular disease 2 1 2 8
Diabetes 7 4 2 9
Arrhythmia 1 2 3 5
Myocardial infarction 0 3 0 3
Coronary stenting 0 0 2 1
Complication of malignant tumor 1 0 2 2
Other 0 0 0 4

Quantitative data are presented as x� s. The qualitative data were examined using the x2 test, while quantitative data were analyzed by analysis of
variance. Group A¼LC group, group B¼PTGD (percutaneous transhepatic gallbladder drainage) prior to LC group, and group C¼ nonsurgical
treatment prior to LC group.�

Compared with group A, P< 0.05.
y
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acalculous cholecystitis patients had their catheters removed 2
to 6 months after the puncture. Two patients had relapse of
cholecystitis symptoms due to inappropriate eating. They
returned to hospital, and their symptoms were alleviated after
nonsurgical treatment. The other 2 patients no longer showed
cholecystitis symptoms; their average time without a tube was
12 months (6 and 18 months) (Table 3).

Comparison of Surgery Results of Emergency LC,
LC After PTGD, and LC After Nonsurgical
Treatment

This study included a total of 123 LC-treated patients.

Compared with group B, P< 0.05.
zCompared with group C, P< 0.05.
Eight of them (1 in group A, 5 in group B, and 2 in group C)
were converted to laparotomy due to the presence of dense
adhesions at the triangle of the gallbladder that could not be

TABLE 2. Comparison of Symptom Remission Time in Group B
Nonsurgical Treatment Group

Group C

Symptom remission rate within 24 hours 15.6%
Symptom remission rate within 48 hours 42.2%
Symptom remission time, hours 72.0� 41.0
Nonremission rate 6.3%

Quantitative data are presented as x� s. The qualitative data were examine
variance. Group B¼PTGD prior to LC group, group C¼ nonsurgical
PTGD¼ percutaneous transhepatic gallbladder drainage.

4 | www.md-journal.com
separated; the conversion rate was 6.5%. Only 1 patient had
postoperative bleeding; in this patient, a second surgery was
performed to stop the bleeding after the intervention therapy
failed. The conversion rate of patients in group B was 19.2%,
significantly higher than that of group A (3.0%), and group C
(3.3%) (P< 0.05); the difference between group A and group C
was not statistically significant. The patients in the 3 groups did
not display significant differences in operation time, operation
blood loss, or postoperative complication rate (P> 0.05). The
total hospitalization time of the patients in group B (18.5� 4.5
days) was significantly longer than that of the patients in group
A (8.2� 3.9 days) and group C (10.5� 6.4 days) (P< 0.05);

there was no significant difference between groups A and C.
The total fasting time of patients in group B (4.1� 1.7 days) and
group C (3.4� 2.7 days) was significantly longer than that of

, in the PTGD Treatment Only Group and in the LC After

Group BþPTGD Treatment Only Group P Value

80.6% <0.01
95.2% <0.01

23.6� 19.8 <0.01
0% <0.05

d using the x2 test, while quantitative data were analyzed by analysis of
treatment prior to LC group. LC¼ laparoscopic cholecystectomy,

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 3. Follow-Up Results of Patients Who Received Percu-
taneous Transhepatic Gallbladder Drainage (PTGD) Treatment
Only

Follow-Up Results Number

Lost to follow-up 20
Catheter attached Further surgery treatment 4

With long-term catheter 8

Medicine � Volume 94, Number 34, August 2015
patients in group A (2.4� 1.2 days) (P< 0.05); the difference
between group B and group C was not statistically significant
(Table 4).

On compilation of postoperative pathology of the patients
in the 3 groups (Table 5), 7 patients were found to have acute
gangrenous cholecystitis (3 in group A and 4 in group C),
accounting for 5.7% of all surgery patients (7/123). The differ-
ence in the proportion of gangrenous cholecystitis in all 3
groups is not statistically significant (P> 0.05). Through com-
parison of the incidence of acute and chronic inflammation in
patients in the 3 groups, we found that the incidence of acute
inflammation in patients in group A (60.6%) was significantly
higher than in group C (21.8%) (P< 0.05); however, the
difference compared with group B (42.3%) is not statistically
significant.

DISCUSSION
As laparoscopic techniques are gradually refined, the

surgical success rate for acute cholecystitis is gradually increas-
ing. A recent report5 showed that its operation time and
complication rate already showed no significant difference
compared with laparotomy. The prospective study of Kiviluoto
et al6 even showed that in the treatment of acute cholecystitis
patients, the complication rate and postoperative recovery time
of LC is lower than OC. Therefore, LC is gradually becoming
the preferred treatment for acute cholecystitis. In the present
study, 123 acute cholecystitis patients, of whom patients with
ASA grade III and above accounted for 22.7% (28/123), under-
went LC treatment. The average operation time for all 123

Catheter removed Relapse 2
Without relapse 2
patients was 105.7� 38.9 minutes, and the average intraopera-
tive blood loss was 30.5� 24.6 mL, similar to literature
reports.7 Of these patients, 8 had extensive adhesions at the

TABLE 4. Comparison of Surgery Results for the 3 Groups

Group A

Operation time, minutes 110.0� 47.0
Operation blood loss, mL 34.8� 24.6
Conversion rate 3.0%
Postoperative complication rate 0%
Total fasting time, days 2.4� 1.2
Total hospitalization time, days 8.2� 3.9

Quantitative data are presented as x� s. The qualitative data were examin
variance. Group A¼LC group, group B¼PTGD prior to LC group, and g
cholecystectomy, PTGD¼ percutaneous transhepatic gallbladder drainage.�

Compared with group A, P< 0.05.
yCompared with group B, P< 0.05.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
triangle region, and the unclear dissection at the triangle of the
gallbladder led to conversion to laparotomy at a rate of 6.5%.
One patient had postoperative bile leakage and biliary tract
bleeding. After the interventional treatment failed to improve
this condition, a second operation was performed to stop the
bleeding. No other patients had obvious postoperative compli-
cations. The incidence rate for complications was 0.8%, and
there was no hospital death. The present study data show that
LC is safe and effective for the treatment of acute cholecystitis.
Indeed, it has gradually become the preferred treatment for
acute cholecystitis patients, while an opportune conversion to
laparotomy can reduce the incidence of postoperative compli-
cations and mortality.

In 1980, Radder3 reported the first case of percutaneous
transhepatic gallbladder drainage in the treatment of suppura-
tive cholecystitis. The basic principle of this procedure is the
reduction of gallbladder tension by drainage of bile through a
gallbladder drainage catheter. In combination with intravenous
treatment to prevent infection, acute cholecystitis symptoms
can be alleviated by this method, thus making it possible to
defer surgical treatment. With progress in this field, the percu-
taneous transhepatic gallbladder drainage method and its treat-
ment efficacy have been increasingly accepted by researchers.
Studies from Borzellino et al8 showed that PTGD can reduce the
mortality of acute cholecystitis patients, whereas Melloul et al,9

reviewing 14 reports on percutaneous gallbladder drainage
published abroad between 1998 and 2010, found that the
success rate of puncture was close to 100%. The symptom
remission rate reached 78% to 100%, whereas the complication
rate was only 3% to 13% and the mortality was 0% to 11%.
These findings confirm that percutaneous transhepatic gallblad-
der drainage is safe and effective in the treatment of high-risk
acute cholecystitis patients.

In the present study, 62 patients in total underwent PTGD
treatment. All patients received puncture treatment in the
Intervention Department under B-mode ultrasound guidance,
with a success rate of 100%. Later, 41.9% (26/62) of these
patients had further LC; 58.1% (36/62) of these patients were
discharged from the hospital with catheters, and they did not
return to the hospital for cholecystectomy. One of the patients
had drainage tube occlusion 4 weeks later, and another patient’s
drainage tube fell off 6 weeks later. Both patients then returned
to hospital for LC treatment. A third patient had fever, nausea,

PTGD on Acute Cholecystitis
and vomiting again 4 weeks after drainage. This patient was
treated according to the symptoms and was discharged after the
symptoms had been alleviated. No bile leakage, bleeding, or

Group B Group C

116.7� 30.8 98.9� 36.5
32.9� 37.7 27.3� 16.8

19.2%
�

3.3%y

0% 1.6%
4.1� 1.7

�
3.4� 2.7

�

18.5� 4.5
�

10.5� 6.4y

ed using the x2 test, while quantitative data were analyzed by analysis of
roup C¼ nonsurgical treatment prior to LC group. LC¼ laparoscopic
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TABLE 5. Postoperative Pathology of Laparoscopic Surgery
Patients

Group A Group B Group C

Chronic cholecystitis 13 15 46
Acute attack of chronic

cholecystitis
16 11 12

Acute cholecystitis 0 0 1
Acute suppurative cholecystitis 1 0 1
Acute gangrenous cholecystitis 3 0 4

Group A¼LC group, group B¼PTGD prior to LC group, group

Ni et al
other complications occurred in any of the patients. The symp-
tom remission rate within 24 hours of puncture was 80.6% (50/
62), and the remission rate reached 95.2% (59/62) within
48 hours; both of these rates are significantly higher than the
rates achieved in the group of patients who underwent LC after
nonsurgical treatment. The average symptom remission time
(23.6� 19.8 hours) was also significantly shorter than in the
patients who underwent LC after nonsurgical treatment, for
whom it was 72.0� 41.0 hours. Based on these findings, we
conclude that PTGD can alleviate the symptoms of acute
cholecystitis patients, especially those in whom symptoms
are severe, in a short period of time, that it has lower compli-
cation rate, and that its efficacy is certain and safe.

However, PTGD is merely a transition method, and most
acute cholecystitis patients later require further cholecystect-
omy. Whether PTGD has any impact on the difficulty of later
surgery has been an issue for study. Comparing LC after PTGD
treatment patients to emergency LC patients, a retrospective
study by In-Gyu et al10 showed that patients in the LC after
PTGD treatment group had better results with respect to oper-
ation time, and the difference in the rate of conversion to
laparotomy compared with emergency LC group patients
was statistically significant. However, the total hospitalization
time of the patients in the emergency LC group was signifi-
cantly shorter than that of the patients in the LC after PTGD
treatment group (P< 0.01). Kim et al11 found that, compared
with surgery group patients without PTGD treatment, patients
who underwent surgery after PTGD treatment had longer
operation times, whereas the study of Tsumura et al12 showed
no significant difference in surgery results with or without
PTGD treatment. A report from another research group13

showed that PTGD not only did not shorten the operation time
for the deferred surgery or the postoperative hospitalization
time but also increased the rate of intraoperative conversion to
laparotomy. The data from the present study show that patients
in the LC after PTGD, emergency LC, and LC after nonsurgical
treatment groups experienced no significant differences in
operation time, intraoperative blood loss, or postoperative
complication rate. However, the operation conversion rate of
the LC after PTGD group patients was significantly higher than
that of the emergency LC and LC after nonsurgical treatment
groups (19.2% vs 3.0% vs 3.3%, respectively), and the differ-
ences were statistically significant. By comparing the general
conditions of the patients in the 3 groups, we observed that the

C¼ nonsurgical treatment prior to LC group. LC¼ laparoscopic cho-
lecystectomy, PTGD¼ percutaneous transhepatic gallbladder drainage.
proportion of severe acute cholecystitis patients, the proportion
of ASA grade III and above patients and the APACHE II scores
of the LC after PTGD group patients were all significantly

6 | www.md-journal.com
higher than those of the patients in the other 2 groups. In
addition, patients in this group had worse situations with respect
to disease severity and general condition than patients in groups
A and C. The higher operation conversion rate of the patients in
group B might be related to these factors. The fact that the LC
after PTGD group patients had longer hospitalization times than
the patients in the other 2 groups may be because PTGD patients
needed to be hospitalized twice to complete their treatment and
that the general conditions of the LC after PTGD group patients
were worse than those of the patients in the other 2 groups. The
preoperative evaluation for patients in this group is also more
detailed than for the patients in the other 2 groups; therefore, the
hospitalization time is longer than for patients in the emergency
LC and LC after nonsurgical treatment groups.

There are many reports in the literature on whether acute
cholecystitis should be treated with emergency LC. Knight
et al14 reported that there was no significant difference in the
rate of conversion to laparotomy when the LC was performed
within 3 days or after 3 days of disease onset. Tzovaras et al15

confirmed this finding. In contrast, Bender and Zenilman16

emphasized that emergency surgery is better for acute chole-
cystitis patients. Koo and Thirbly17 also believed that the
surgery should not be delayed for acute cholecystitis patients.
Studies from Madan et al18 also showed that acute cholecystitis
patients who underwent surgery within 48 hours had shorter
operation times, hospitalization times, and postoperative hos-
pitalization times than patients for whom surgery was deferred,
and the difference was statistically significant. In the present
study, we compared the emergency LC group patients with LC
after nonsurgical treatment group patients and found that there
is no significant difference in operation time, rate of intrao-
perative conversion to laparotomy, or postoperative compli-
cation rate. However, the total food fasting time of emergency
surgery patients is shorter than that of patients who underwent
operation after nonsurgical treatment (P< 0.05). Thus,
although there is no significant difference in the surgery results
for emergency surgery and LC after nonsurgical treatment for
acute cholecystitis patients, emergency surgery can shorten
food fasting time and result in a better quality of life for
patients.

For high-risk elderly acute acalculous cholecystitis
patients, we need to consider not only the thoroughness of
treatment but also its safety. Comparing PTGD treatment with
emergency laparotomy surgery for these patients, domestic
researchers19 found that the symptoms and signs of 13 acalcu-
lous cholecystitis patients in PTGD group disappeared com-
pletely and that they were cured without further surgery.
Through an average of 32-month follow-up, Chung et al20

found that only 7.14% (2/28) of acalculous cholecystitis patients
who received only PTGD treatment had relapse of symptoms;
all the other patients were cured by the initial treatment.
Sugiyama et al21 also reported 12 cases of acalculous chole-
cystitis patients who underwent percutaneous cholecystostomy
and in whom no relapse was found after extubation with an
average follow-up of 1.7 years. The follow-up data in the
present study showed that acute cholecystitis symptoms and
signs did not return in 2 acalculous cholecystitis patients in
whom the catheter was removed 3 months after PTGD treatment
and that the average time of these patients without a tube was 12
months. The other 2 acalculous cholecystitis patients had
relapse of cholecystitis due to inappropriate eating after extuba-
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tion. Their symptoms were alleviated after nonsurgical treat-
ment. LC can relieve the inflammatory response rapidly in most
patients. However, LC can lead to high morbidity and mortality
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in most elderly acute cholecystitis patients. Especially in elderly
ones with complex cholecystitis, LC can lead to higher rates of
conversion to open cholecystectomy, as well as increased post-
operative complications and longer lengths of hospital stay.
When performing LC, we should avoid the most severe com-
plication, biliary injury. PTGD is performed as a simple oper-
ation, without high requirement for sophisticated equipment,
with lesser trauma and quick recovery, and is highly economi-
cal.22 However, the risks, such as bowel injury, bile leakage,
pneumothorax, or subhepatic hematoma, should be avoided. In
summary, for suitable elderly acalculous cholecystitis patients,
PTGD may be able to cure the patients in the initial treatment.
However, due to limited acquisition of follow-up data in the
present study, we cannot determine the initial treatment effect of
PTGD on acute acalculous cholecystitis from the present data.
A multicenter large sample randomized control study is needed
before we can reach a conclusion.

CONCLUSION
When there are emergency surgery contraindications,

PTGD may be safe and effective for the treatment of high-risk
elderly patients, and it can alleviate patients’ symptoms within a
short period of time. For acute cholecystitis patients without
surgery contraindications, emergency surgery should be per-
formed as soon as possible after diagnosis. The present study

Medicine � Volume 94, Number 34, August 2015
will benefit the diagnosis and treatment of high-risk elderly

acute cholecystitis patients. Therefore, we recommend the
readers to apply PTGD into routine clinical practice.

REFERENCES

1. Giger UF, Michel JM, Opitz I, et al. Risk factors for perioperative

complications in patients undergoing laparoscopic cholecystectomy:

analysis of 22,953 consecutive cases from the Swiss Association of

Laparoscopic and Thoracoscopic Surgery database. J Am Coll Surg.

2006;203:723–728.

2. Schwesinger WH, Sirinek KR, Strodel WE 3rd. Laparoscopic

cholecystectomy for biliary tract emergencies: state of the art. World

J Surg. 1999;23:334–342.

3. Radder RW. Ultrasonically guided percutaneous catheter drainage

for gallbladder empyema. Diagn Imaging. 1980;49:330–333.

4. Mayumi T, Takada T, Kawarada Y, et al. Results of the Tokyo

Consensus Meeting Tokyo Guidelines. J Hepatobiliary Pancreat

Surg. 2007;14:114–121.

5. Berber E, Engle KL, String A, et al. Selective use of tube

cholecystostomy with interval laparoscopic cholecystectomy in acute

cholecystitis. Arch Surg. 2000;135:341–346.

6. Kiviluoto T, Siren J, Luukkonen P, et al. Randomised trial of

laparoscopic versus open cholecystectomy for acute and gangrenous
7. Chikamori F, Kuniyoshi N, Shibuya S, et al. Early scheduled

laparoscopic cholecystectomy following percutaneous transhepatic

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
gallbladder drainage for patients with acute cholecystitis. Surg

Endosc. 2002;16:1704–1707.

8. Borzellino G, de Manzoni G, Ricci F, et al. Emergency cholecys-

tostomy and subsequent cholecystectomy for acute gallstone chole-

cystitis in the elderly. Br J Surg. 1999;86:1521–1525.

9. Melloul E, Denys A, Demartines N, et al. Percutaneous drainage

versus emergency cholecystectomy for the treatment of acute

cholecystitis in critically ill patients: does it matter? World J Surg.

2011;35:826–833.

10. Kim IG, Kim JS, Jeon JY, et al. Percutaneous transhepatic

gallbladder drainage changes emergency laparoscopic cholecystect-

omy to an elective operation in patients with acute cholecystitis. J

Laparoendosc Adv Surg Tech A. 2011;21:941–946.

11. Kim KH, Sung CK, Park BK, et al. Percutaneous gallbladder

drainage for delayed laparoscopic cholecystectomy in patients with

acute cholecystitis. Am J Surg. 2000;179:111–113.

12. Tsumura H, Ichikawa T, Hiyama E, et al. An evaluation of

laparoscopic cholecystectomy after selective percutaneous transhepa-

tic gallbladder drainage for acute cholecystitis. Gastrointest Endosc.

2004;59:839–844.

13. Kim JH, Kim JW, Jeong IH, et al. Surgical outcomes of laparoscopic

cholecystectomy for severe acute cholecystitis. J Gastrointest Surg.

2008;12:829–835.

14. Knight JS, Mercer SJ, Somers SS, et al. Timing of urgent

laparoscopic cholecystectomy does not influence conversion rate. Br

J Surg. 2004;91:601–604.

15. Tzovaras G, Zacharoulis D, Liakou P, et al. Timing of laparoscopic

cholecystectomy for acute cholecystitis: a prospective non rando-

mized study. World J Gastroenterol. 2006;12:5528–5531.

16. Bender JS, Zenilman ME. Immediate laparoscopic cholecystectomy

as definitive therapy for acute cholecystitis. Surg Endosc.

1995;9:1081–1084.

17. Koo KP, Thirlby RC. Laparoscopic cholecystectomy in acute

cholecystitis. What is the optimal timing for operation? Arch Surg.

1996;131:540–544discussion 4–5.

18. Madan AK, Aliabadi-Wahle S, Tesi D, et al. How early is early

laparoscopic treatment of acute cholecystitis? Am J Surg.

2002;183:232–236.

19. Lai CH, Liang XY, Zhu LW. Retrospective analysis of the efficacy

about percutaneous transhepatic gallbladder drainage for the treat-

ment of high-risk acute cholecystitis patients. Chin J Surg Integr

Tradit West Med. 2012;18:121–124.

20. Chung YH, Choi ER, Kim KM, et al. Can percutaneous cholecys-

tostomy be a definitive management for acute acalculous cholecysti-

tis? J Clin Gastroenterol. 2012;46:216–219.

21. Sugiyama M, Tokuhara M, Atomi Y. Is percutaneous cholecystost-

omy the optimal treatment for acute cholecystitis in the very elderly?

World J Surg. 1998;22:459–463.

PTGD on Acute Cholecystitis
22. Xu EJ, Zheng RQ, Su ZZ, et al. Intra-biliary contrast-enhanced

cholecystitis. Lancet. 1998;351:321–325.
 ultrasound for evaluating biliary obstruction during percutaneous

transhepatic biliary drainage: a preliminary study. Eur J Radiol.

2012;81:3846–3850.

www.md-journal.com | 7


	The Efficacy of Percutaneous Transhepatic Gallbladder Drainage on Acute Cholecystitis in High-Risk Elderly �Patients Based on the Tokyo™Guidelines
	INTRODUCTION
	MATERIALS AND METHODS
	General Information
	Diagnosis and Grading Criteria
	Diagnostic Criteria for Acute Cholecystitis4
	Grading Criteria for Acute Cholecystitis4

	Criteria for Inclusion and Exclusion
	Inclusion Criteria
	Exclusion Criteria

	Treatment Methods
	Emergency LC
	LC After PTGD Treatment
	LC After Nonsurgical Treatment
	Only PTGD Treatment
	Evaluation Indicators
	Statistical Analysis

	RESULTS
	General Conditions of Patients
	Comparison of Treatment Efficacy for PTGD Treatment (Group B and PTGD Only Group) and Nonsurgical Treatment
	Follow-Up Results of Patients Who Received PTGD Treatment Only
	Comparison of Surgery Results of Emergency LC, LC After PTGD, and LC After Nonsurgical Treatment

	DISCUSSION
	CONCLUSION


