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ABSTRACT

AIM: We reviewed our experience with laparoscopic
cholecystectomy (LC) in patients with acute cholecystitis to assess
feasibility of early LC (within 72 hours of the onset of symptoms) in
the elderly.

METHODS: A total of 111 consecutive patients with acute
cholecystitis who intended to undergo LC between 2004 and 2008
were reviewed. We used our therapeutic strategy flowchart in
accordance with the severity of acute cholecystitis and concomitant
surgical risks to select patients suitable for early LC. The severity of
acute cholecystitis, presence of preoperative surgical risk, American
Society of Anesthesiologists score and other preoperative surgical
risk scores, feasibility of early LC done, and outcome of both early
and delayed LC in patients 70 years of age and older (Group 1) were
compared to those in patients younger than 70 years (Group 2).
RESULTS: The severity of acute cholecystitis in Group 1 and
Group 2 were as follows; Grade I: 31% vs 45%, Grade I1: 49%
vs 44%, Grade III: 20% vs 11%, p=0.17). Patients in Group 1 had
higher occurrence of preoperative surgical risk, including high rate
of antithrombotic use (35%), than those in Group 2 (53% vs 24%,
p=0.002). The rates of early LC were similar between the groups
(55% vs 47%). Concerning early LC, There were no differences
between the two groups, in the conversion rates (4% vs 5%), duration
of surgery (120 min vs 125 min), estimated blood loss (81 g vs 88
g), length of postoperative stay (8.0 d vs 6.0 d). There was neither
operative death nor severe biliary injury in each group.
CONCLUSION: Our results showed that early LC was intended
and performed in 55% of elderly patients suffering from acute
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cholecystitis, with minimal postoperative complications and low
conversion rate to open cholecystectomy. Early LC is a safe,
effective treatment for acute cholecystitis even in the elderly if an
appropriate patient selection is secured.
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INTRODUCTION

Acute cholecystitis is a common cause of inflammatory acute
abdomen. Although laparoscopic cholecystectomy (LC) is initially
contraindicated in acute cholecystitis, LC is shown to be a feasible,
safe and effective treatment of choice with laparoscopic experience
accumulated, and is currently considered as the standard treatment
option" ™!, LC for acute cholecystitis has the advantages of less pain,
shorter hospital stay, early return to work, and minimal invasiveness
compared with open cholecystectomy™ *”.

Acute cholecystitis in the elderly is a serious condition with high
operative mortality and morbidity”""". Both acute cholecystitis and
high age are significant risk factors for mortality and prolonged
hospital stay after cholecystectomy™”'>"*, Recently, some studies
have confirmed that early LC (within 24-72 hours of the onset of
symptoms) is feasible and reduces total length of hospital stay as
compared to delayed LC™'*'"), but the data about the impact of early
LC on the outcome of elderly patients with acute cholecystitis are
limited. The purpose of the current study was to assess the impact
of early LC on the management of acute cholecystitis in elderly

patients.

PATIENTS AND METHODS

Between January 2004 and December 2008, 111 patients (73 female
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[Diagnosis of acute cholecystitis

B. Fever >37.5°C, leukocytosis, elevated CRP.
C. Diagnosis of acute cholecystitis by US/CT/MRIL

A. Acute upper abdominal pain with RUQ tenderness, Murphy sign.

Suspected; Any of A or B. Definite Diagnosis; (A or B) and C

NPO, DIV
Antibiotics
Organ preservation if needed

WBC<14000 /mm’ WBC=14000 or CRP=10 Jaundice (TB= 5, except for CBD stones)
and ericholecystic fluid collection Severe local inflammation, biliary peritonitis
CRP<10 mg/dL severe wall thickening of GB Accompanied organ dysfunction
Mild (Grade I) Moderate (Grade II) Severe (Grade III)
(n=43) (n=51) (n=17) / (n=14"
:I: |
Surgical risk” ) +) Surgical risk” ) Surgical risk” ) "..
[Emergent drainage] [Emergent drainage]
L(PTGBA/PTGBD) | LPTGBA/PIGED)| ™.
| —|
E t
Early Delayed Early Delayed Early Delayed | mg)rgen |
LC LC LC LC LC LC | (n=14") |
(n=20) (n=23) (n=26) (n=25) (n=10) (n=7) L

Figure 1 A flowchart for the management of acute cholecystitis in our institute. Early cholecystectomy, especially early laparoscopic approach if possible,
is recommended for most patients. If surgical risks were presented, conservative management (intravenous antibiotics and fluids), with percutaneous
gallbladder drainage if needed, and subsequent delayed LC were an alternative therapy for those patients. *Preoperative surgical risks; (1) severe organ
failure (cardiopulmonary and/or renal failure) presented, (2) performance status level 2 or more, (3) those with acute cholangitis and/or common bile duct
stones, and (4) patients under anti-thrombotics (anticoagulation or antiplatelet agents). *Patients with acute severe cholecystitis which were not improved
by percutaneous transhepatic gallbladder drainage and needed to undergo open cholecystectomy (n=14) were excluded in this study. RUQ: right upper
quadrant; CRP: C-reactive protein; WBC: white blood cell; GB: gallbladder; TB: total bilirubin; CBD: common bile duct; LC: laparoscopic cholecystectomy;

OC: open cholecystectomy; NPO: non per os; DIV: drip infusion in vein.

and 38 male) who admitted to our hospital for acute cholecystitis and
intended to undergo LC were identified and reviewed. The patients
in this retrospective study were those with acute cholecystitis on
presentation, confirmed by pathological analysis of an operative
sample. Patients with gallbladder carcinoma were excluded from the
current study. Patients with acute severe cholecystitis which were
not improved by percutaneous transhepatic gallbladder drainage and
needed to undergo open cholecystectomy (n=14) were also excluded
in this study. The included patients were divided into two groups
according to age: age 70 or older (Group 1, #=49) and younger than
70 years (Group 2, n=62). Early LC was defined when patients
received LC within 72 hours of the onset of symptoms, whereas
performing LC more than 7 days (usually about four weeks) after the
onset of symptoms were regarded as delayed LC.

We used our therapeutic strategy in accordance with the
severity of acute cholecystitis and concomitant surgical risks. A
flowchart for the management of acute cholecystitis in our institute
is shown in Figure 1 (2007 Tokyo guidelines were referred with
some modification"”). Early cholecystectomy, especially early
laparoscopic approach if possible, is recommended for most patients.
We defined following situations as preoperative surgical risks for
acute cholecystitis; (1) severe organ failure (cardiopulmonary and/or
renal failure) presented, (2) performance status level 2 or more, (3)
those with acute cholangitis and/or common bile duct stones, and
(4) patients under anti-thrombotics (anticoagulation or antiplatelet
agents). If surgical risks were presented, conservative management
(intravenous antibiotics and fluids), with percutaneous gallbladder
drainage if needed, and subsequent delayed LC were an alternative
therapy for those patients”'"®. The number of early and delayed LC
in each grade was as follows; 20 and 23 in Grade I, 26 and 25 in
Grade II, 10 and 7 in Grade 111, respectively.

LC was performed using a standard 4-trochar technique.
Aspiration of gallbladder content was performed in case of
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gallbladder distension. Retrograde dissection of the gallbladder
from the fundus was attempted in case of severe inflammation and
anatomical difficulty of the pericystic space. Inability to identify the
structures in Calot’s triangle led us to conversion to open surgery. A
plastic bag was used for gallbladder removal from the abdomen for
prevention of wound infection and falling of stones. All procedures
were performed by or under the guidance of one of the attending
surgeons in our institute.

Using the current study cohort, we investigated the severity of
acute cholecystitis, preoperative surgical risks, American Society
of Anesthesiologists (ASA) score and other surgical risk scoring
systems (POSSUM score'"” and E-PASS score™™), and feasibility
of early LC between the two groups. In patients undergoing early
and delayed LC, outcome of surgery (conversion rate to open
cholecystectomy, operative time, estimated blood loss, morbidity and
mortality, and length of postoperative hospital stay) were compared
between the groups, respectively.

The categorized data in each group were compared by chi-
square or Fisher’s exact probability test. Continuous variables in
the characteristics were expressed as mean+standard deviation
and compared by one-way ANOVA or Kruskal-Wallis test. Non-
parametric variables were also compared using Kruskal-Wallis test
with Scheffe’s F test. Statistical significance was set a priori at p
<0.05. Data were analyzed using the SPSS package software.

RESULTS

Table 1 shows background clinical data and laboratory results in
Group 1 and 2. Median age in Group 1 and 2 were 77 years (range,
70-88) and 60 years (range, 30-69), respectively. There was no
significant difference in gender, body mass index, the occurrence of
concurrent diseases, and preoperative laboratory data, except in the
rate of concurrent cardiovascular diseases, which is more prevalent in
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the elderly group (55% vs 27%, p=0.003).

Table 1 Background clinical data and laboratory results in each group.
Group1(Age=70) Group2(Age<70) p

(1=49) (n=62)

Age (years, median (range)) 77 (70-88) 60 (30-69) 0.004*
Gender (male/female) 32/17 41/21 093
Body mass index (kg/m’) 232432 256438 052
Concurrent diseases

Cardiovascular diseases 27 (55%) 17 (27%) 0.003*

Diabetes mellitus 8 (16%) 10 (16%) 098

Respiratory disease 1(2%) 0 026

Chronic renal failure 1(2%) 1(2%) 087
WBC (max, 10°/L) 1310044700 126005100 088
Crreactive protein (max, mg/dL)  13.1+8.9 111295 027
ALT (max, IU/L) 1944270 103154 033
Total bilirubin (max, mg/dL)  1.9+1.3 19+15 091

SD: standard deviation; NS: not significant; * Statistically different.

Table 2 Surgical risk and rate of early laparoscopic cholecystectomy (LC)
done in each group.

Group1(Age =70) Group2(Age<70) p

(1=49) (n1=62)
High ASA score (I or IV) 13 (26%) 7 (12%) 0038
POSSUM morbidity rate (%) 25452 18+43 0.021*
POSSUM mortality rate (%) 48+15 22418 0.092
E-PASS preoperative risk score  (59+0.08 041010 0.039*
Surgical Risk 26 (53%) 15 (24%) 0.002*
Severe organ failure 1(2%) 3 (5%) 043
Performance status =2 3(6%) 1(2%) 021
Acute cholangitis / CBD stones 13 (27%) 5(8%) 0.009*
Use of antithrombotics 17 (35%) 9(15%) 0.012*
Early LC done (%) 27 (55%) 29 (47%) 038

ASA: American Society of Anesthesiologists; NS: not significant; CBD:
common bile duct; LC: laparoscopic cholecystectomy; * Statistically

different.
Severe Mild Severe Mild
(Grade IT) (Grade I) (Grade I1T) !
20% o o (Grade )
: 31% 11% 45%
i e o

Moderate Moderate
(Grade IT) (Grade II)
49% 44%
Group 1 Group 2
(Age =70 years)* (Age <70 years)*

Figure 2 Severity of acute cholecystitis in each group. A tendency toward a
higher frequency of severe cholecystitis in the elderly group compared with
the younger, although statistical difference is not achieved. * Statistically no
difference (p=0.17).

Figure 2 shows the severity of acute cholecystitis in both groups.
The rate of Grade I, II, and III in Group 1 and 2 were as follows;
Grade I: 31% vs 45%, Grade 11: 49% vs 44%, Grade 111: 20% vs 11%
(p=0.17). Although statistical difference is not achieved, a tendency
toward a higher frequency of severe cholecystitis in the elderly
group was observed.

Surgical risk and rate of early LC done in each group were
shown in Table 2. Most of elderly patients looked healthy like
younger patients, although there were significant differences in
the rate of high ASA score (III or IV), POSSUM morbidity rate,
and E-PASS preoperative risk score between Group 1 and 2 (26%
vs 12%, 25% vs 18%, and 4.8% vs 2.2%, p<0.05). Concerning
surgical risk for acute cholecystitis, patients in Group 1 had higher
occurrence of acute cholangitis/CBD stones (27% vs 8%, p=0.009)

and higher rate of antithrombotic therapy (35% vs 15%, p=0.012).
The rates of early LC were similar between the groups (55% vs
47%, p=0.38).

Table 3 and 4 show outcome of patients undergoing early and
delayed LC, respectively. In patients undergoing early LC, there
were no differences between the two groups in the conversion rates
(7% vs 10%), duration of surgery (134 min vs 123 min), estimated
blood loss (88 g vs 85 g), length of postoperative stay (7.3 d vs 6.0 d).
In both groups, the reason of conversion to open surgery was high
risk tendency of bile duct injury due to severe adhesion around the
Calot’s triangle. In patients undergoing delayed LC, outcome is also
identical between the groups, except for length of postoperative
hospital stay (10.7 d vs 7.8 d, p=0.038), which resulted mainly from
the higher incidence of anticoagulation use in the elderly group.
There was neither operative death nor severe biliary injury in each

group.

Table 3 Outcome of patients undergoing early laparoscopic cholecystectomy
in each group.

Group1(Age=70) Group2(Age<70) p

(n=27) (1=29)

Duration of surgery (mins) 134437 123134 0.81
Estimated blood loss (g) 89+111 94+141 073
Conversion to open surgery 2(7%) 3 (10%) 0.70
Morbidity

None 26 (96%) 27 (93%) 0.60

Wound infection 0 1

Subhepatic abscess formation 1

Cholangitis/ pancreatitis 1 0
Length of postoperative stay (days)  73+4.1 6.0£32 021

Table 4 Outcome of patients undergoing delayed laparoscopic
cholecystectomy in each group.

Group1(Age=70) Group2(Age<70) p

(n=22) (n=33)

Duration of surgery (min) 119+44 123434 0.86
Estimated blood loss (g) 88+165 944141 0.78
Conversion to open surgery 0 3 (10%) 015
Morbidity

None 21 (95%) 30 (91%) 052

Wound infection 1 0

Intraabdominal bleeding 0 1

Pulmonary thromboembolism () 1

Congestive heart failure 0 1
Length of postoperative stay (days) 107469 78470 0.038*

* Statistically different.

DISCUSSION

The main goal of managing acute cholecystitis in the elderly is
to provide them the best surgical treatment concomitant with
possible quality of life. Recently some studies suggest that early
cholecystectomy is indicated for most patients with acute cholecystitis,
and early LC is preferred for experienced surgeons! ™", Therefore,
it is requisite to consider the impact of early LC on the elderly
patients with acute cholecystitis. In our institute, with accumulated
laparoscopic experience and availability of dedicated operating staffs
in emergent situation, early LC for acute cholecystitis has become
the accepted standard approach for selected candidate. Our results
confirmed that early LC for acute cholecystitis in the elderly is safe
and practical if an appropriate patient selection is applied.

High risk patients defined by POSSUM score, E-PASS score, or
ASA score, can be a potential candidate of operative morbidity and
mortality”'****. In our study, it is indicated that preoperative risk
scores and related comorbidity rates were higher in the elderly group,
which suggested that elderly patients were at higher risk than the

© 2012 Thomson research. All rights reserved.
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younger. However, these high-risk patients had not hemodynamically
changed during operation under adequate hemodynamic monitoring,
and there was no significant difference in the operative time or blood
loss between the elderly and younger groups. Of course, it is needless
to say that preoperative assessment of cardiopulmonary risk factors
and active modification of deranged function are mostly important
for successful performance of early LC.

In case of early LC, the rate of conversion to open
cholecystectomy in elderly patients was 7% and there was no
difference between the elderly and the younger in the current study.
The conversion rate of elderly patients in our study was identical
to or even lower than that reported by other similar studies (2% to
16%)*"*>* We thought that the relatively lower conversion rate in
our institute is mainly due to a strict patient selection for early LC
and meticulous operative procedures. Of course, conversion of LC to
open surgery should not be regarded as a complication, but rather as
an approach to prevent severe complications such as bile duct injury.
Since elderly patients have more prevalence of having a long history
of gallstone disease and suffering from frequent acute attacks, dense
adhesions in the area of Calot’s triangle are more likely to occur in
this group. Another concerning preoperative risk factor for early
LC in the elderly population is use of antithrombotics (antiplatelet
and/or anticoagulation agents). The aging group is more likely to use
antithrombotics for the purpose of thromboembolic prevention, and
risk of bleeding complication is thought to be high in these cases.
Thus, sufficient preoperative assessment and appropriate patient
selection for early LC in the elderly should be warranted.

In our study, the incidence of intraoperative and postoperative
complications was similar between elderly and younger groups.
There was neither operative death nor severe biliary injury
experienced in each group. The mortality after LC in the elderly
is reported to be between 0% and 4%™'>*** suggesting that our
data demonstrated identical and even better results compared with
other reports. Mortality after LC is mainly attributed to coexisting
cardiorespiratory disease and systemic septic complications related to
acute or complicated cholecystitis. If surgical risks are presented in
acute cholecystitis, percutaneous gallbladder drainage and subsequent
delayed cholecystectomy should be considered as an alternative
therapy. Again, appropriate preoperative assessment and patient
selection for early LC, using a standardized managing flowchart like
that in the current study, is of paramount importance.

Some limitations of this study include the relatively small sample
size and confounding bias due to a retrospective design, which
weakens the statistical analysis and conclusions. This limitation will
be mitigated in later follow-up studies as we examine more patients.
In addition, as we continue to manage both elderly and younger
patients with acute cholecystitis using the same selection protocol
and operative policy, we will accumulate more patients to help us
understand the feasibility and safely of early LC on this challenging
patient population.

In conclusion, the elderly patients with acute cholecystitis still
represent a challenging group and need to be carefully managed.
Although co-morbidities in elderly patients are much greater than in
younger patients, early LC is safe and effective even in the elderly
group if an appropriate patient selection is secured.
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