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26.1  Introduction

Cholecystitis is one of the most common emergency presentations to hospitals. In 
general, the incidence of biliary disease is 19% in women and 10% in men [1]. Left 
untreated, 25% of patients who had biliary colic develop biliary complications 
within the first year. These include acute cholecystitis, gallstone pancreatitis, and 
obstructive jaundice.

The prevalence of gallstones increases with age, rising from 20% in those in their 
70s to 30% of 90-year olds. In nursing home patients >50% over the age of 80 and 
80% over 90 have gallstones [2].

Globally, there is an ever-increasing aging population where those older than 60 
will increase from 25 to 35% by 2050, a “silver tsunami” thus making the optimum 
management of symptomatic biliary disease increasingly important. This is further 
confounded by the increasing burden of dementia [3].

Many guidelines on the management of acute cholecystitis [4] exist but few deal 
with the elderly population [5]. The challenge of caring for elderly patients with 
cholecystitis is balancing the risk of comorbidities against the failure to perform 
emergency cholecystectomy.
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Defining the term “elderly” can be problematic and the concept of the super 
elderly (>90 years of age) is being increasingly recognized. This chapter will focus 
on emergency cholecystectomy in the elderly (≥65  years), its indication, and 
outcomes.

26.2  Presentation and Triage

In general, elderly patients present with more advanced cholecystitis than younger 
patients. Right hypochondrium and epigastric pain is the only symptom definitively 
associated with cholecystitis in this age group [1]. Atypical pain or no pain has been 
reported in 12% and 5%, respectively [5]. In the elderly, symptoms may be less 
obvious and cholecystitis may only be identified during imaging, often performed 
for unexplained sepsis.

While a fever is reported in 50% of patients with cholecystitis, less than 10% will 
have a temperature of >38 °C. With calculous cholecystitis in the elderly, about 10% 
will have assorted choledocholithiasis.

In the elderly, cholangitis often presents as Charcot’s Triad and obtaining a clear 
history of rigors is essential to making the diagnosis. This is despite a suggestion 
from Rumsey and colleagues that Charcot’s Triad was of little specific clinical value 
[6]. Many studies evaluating cholangitis have reported fever rather than rigors as a 
cardinal symptom of Charcot’s Triad. If untreated, cholangitic patients, especially 
in the elderly, may progress to Reynold’s Pentad, with its associated confusion and 
hypotension [7, 8]. Morrow suggested there was a delay in diagnosis and surgery in 
33% of elderly patients with cholecystitis [9]. A rising trend of CRP or an absolute 
value of 200 mg/L in elderly patients with right upper quadrant pain suggests fulmi-
nant cholecystitis and impending failure of a nonoperative approach.

To facilitate an optimal outcome and timely discharge to home, community, or 
institutional health care facility, an early diagnosis is important in facilitating a clear 
management path. The keys to making initial decisions are shown in Table 26.1.

Table 26.1 Keys to defining a management plan in the elderly patient

Goal
History and physical exam Simple or complex Cholecystitis
Frailty and comorbidity assessment Assess suitability for surgery

Review medications
Bloods focusing on; inflammatory 
markers

WCC
CRP
LFTs
Procalcitonin 
(rarely)
Amylase (always)

Support simple or complicated
Identify CBD stones

Imaging assessment POCUS Rapid diagnosis
Radiology US On same day or next morning
CT Complicated case or diagnostic 

doubt
MRCP Detection of CBD stones
EUS/ERCP Therapeutic only
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26.3  What Is the Optimal Management of Acute Cholecystitis 
in the Elderly; Intervene or Observe?

Having made the diagnosis of cholecystitis, what is optimal care?
Elderly patients who present with cholecystitis tend to show less spontaneous 

resolution than younger patients, with increased risk of gangrenous cholecystitis, 
(as shown in US in Fig. 26.1), biliary peritonitis, and complex CBD disease with 
either stone in the CBD or fistulae. During the index admission, semi-urgent (emer-
gency) laparoscopic cholecystectomy is preferred unless there are contraindications 
to surgery. Some but not all series in the elderly have shown high failure rates of 
nonoperative management [9, 10], anesthetic risk and surgical difficulty increase 
with age, with 50% of >70 years demonstrating frailty. The relative contraindica-
tions to proceeding with cholecystectomy are shown in Table 26.2.

Patients with gallstone ileus are not infrequent in the elderly and in general a 
laparoscopic or laparoscopic-assisted relief of small bowel obstruction is adequate.

Riall, in a US study of almost 30,000 patients, found that 25% of patients did not 
undergo cholecystectomy during the index admission [11]. Lack of definitive ther-
apy was associated with a 27% subsequent cholecystectomy rate and a 38% 
gallstone- related readmission rate in the 2 years after discharge.

Failure to perform a cholecystectomy on initial hospitalization was associated 
with a worse 2-year survival (hazard ratio 1.56, 95% CI 1.47–1.65). However, 

Fig. 26.1 US showing severe cholecystitis in elderly patient
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medical management with an interval cholecystectomy performed only for recur-
rent acute cholecystitis may be appropriate in selected patients especially where 
there are no CBD stones [10].

Patients presenting with acute cholecystitis had a 30% higher chance of being read-
mitted in comparison to those presenting with chronic cholecystitis. Similar findings 
are described by Giger et al. [12] Also, patients undergoing surgery on a weekend 
were associated with significantly increased readmission rates. Interestingly, the risk 
of readmission was reduced by around 15% when intraoperative cholangiogram was 
implemented, supported by the findings of Halawani et al. [13] following an analysis 
of the National Surgical Quality Improvement Program Database (NSQIP). Due to 
the potential seriousness of biliary complications, it begs the question of the current 
global approach to intraoperative cholangiography and single-stage bile duct clear-
ance. A recent meta-analysis by Pan et al. found performance of intraoperative chol-
angiography to have superior outcomes in managing choledocholithiasis [14]. 
McIntyre, in a recent meta-analysis of factors associated with readmission, identified 
a readmission benchmark of 3.3% accounted for mostly by uncontrolled postopera-
tive pain, nausea and vomiting, and surgical complications, particularly bile duct 
obstruction. Intraoperative cholangiography may reduce readmission rates [15].

26.4  Preoperative Preparation

Given the variable conversion rate from laparoscopic to open (ranging from 0 to 
65%) [16], formal risk assessment should be done. P Possum, Apache II, and NELA 
scoring may assist [15, 17].

Predicting the risk of conversion is intuitive, but can be aided by preoperative 
imaging showing a grossly thickened GB wall or a shriveled gallbladder [18]. In 
addition, male patients with long-standing symptoms, previous ERCP for CBD 
stone clearance, previous cholecystostomy, and patients with multiple upper mid-
line laparotomies are more likely to be converted.

A postoperative high dependency bed should be organized and surgery should be 
performed on the next available OR list, following some prehabilitation, including 
a geriatric internal medicine review. Group and crossmatching of blood are gener-
ally not necessary. In the elderly, careful multimodality DVT prophylaxis should be 
used, with dose and risk-adjusted heparin given into the thigh rather than the abdo-
men. Care should be used in the super elderly with thromboembolic stockings as 
they may not be appropriate due to the delicate nature of the skin and potential pres-
ence of peripheral vascular disease. The operative decision tree is shown in Fig. 26.2.

Table 26.2 Potential 
contraindications to urgent 
laparoscopic 
cholecystectomy

Patient in severe cardiac failure
Moderate to severe dementia
Presentations with gallstone ileus
Uncontrolled anticoagulation
Multiple previous laparotomies with known adhesions
Uncontrolled sepsis with hypotension
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Recently, the AAST scoring system has been validated and it has been suggested 
that it is superior to the 2013 Tokyo classification in part due to the greater number 
of grades of cholecystitis with the AAST classification [19]. The G10 10-point oper-
ative scoring system of cholecystitis severity has been validated as a good predictor 
of the need to convert (Table 26.3). This, or another grading system, should be used 
to document intraoperative findings [16].

26.5  Surgical Strategy at Cholecystectomy

The laparoscopic approach for the elderly patient will be similar to that utilized in 
younger patients, influenced by personal preference but in general, a 4 port approach, 
three 5 mm ports, and one 11 mm. Other options include; SILS, 3 mm mini ports, or 
use 3 ports. Certainly, if you are using two 10/11 mm ports with two 5 mm ports you 
should change your technique. The use of two 10/11 mm ports is not necessary and 
the GB can be removed through the umbilical port using a camera interchange with 
a 5 mm telescope. The laparoscopes used should be angled either at 30 or 45 degrees.

Very Difficult GB-Options

Complete Laparoscopically Convert to Open

Subtotal

Cholecystostomy

Per GB Aspiration

No procedure-Abort

Fig. 26.2 Operative 
strategy when encountering 
a difficult GB

Table 26.3 G10 score and 
conversion rates G10 score

Conversion to open cholecystectomy (%)
No Yes

1 96.6 3.4
2 97.5 2.5
3 87.6 12.4
4 81.7 18.3
5 70.4 29.6
6 66.7 33.3
7 68.4 31.6
8 33.3 66.7

Sugrue et  al. World Journal of Emergency Surgery (2019) 
14:12 [16]
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There should be a facility to do an operative cholangiogram, so positioning of the 
patient on the operating room (OR) table is checked before draping. Failure to diag-
nose and deal with CBD stones will result in increased complications, bile leaks, 
and recurrent cholangitis.

Obtaining adequate view of the CVS may not be possible and in this situation, 
there are a number of options (Fig. 26.3). A fundus first approach can be used but 
may be associated with more hemorrhage and risk of damage to the right hepatic 
radicles [20]. Rouviere’s sulcus or a line of safety similarly may not be clear, so a 
subtotal cholecystectomy can be undertaken and Purzner’s recent classification of 
this is shown in Fig. 26.4 [21, 22]. If a subtotal cholecystectomy is performed on the 
gallbladder (Fig. 26.5), then every attempt should be made to remove any residual 
gallstones. If a fenestrating subtotal cholecystectomy is performed, a drain should 
be placed as bile leaks occur in over 10%. The infundibular approach will increase 
the injury rate to the CBD.

When performing a subtotal cholecystectomy an intraoperative cholangiogram 
(IOC) is generally not possible, so if there has not been preoperative visualization 
of the CBD a postoperative MRI should be considered.

26.6  Traps During Procedure

The OR ambiance must assist the surgeon, especially when approaching difficult or 
critical stages of dissection. The commonest traps are shown in Table  26.4. The 
decision to convert or abort should be proactive rather than reactive to secondary 
hemorrhage or visceral injury. A great device for a difficult and stuck GB is a lapa-
roscopic peanut. This will facilitate tissue dissection and identification of the win-
dow between cystic duct and artery.

Many elderly patients undergo laparoscopic cholecystectomy as an emergency 
procedure and as such their incidence of CBD stones is >10%. Failure to detect and 

Fig. 26.3 Obtaining a 
CVS or Line of Safety is 
impossible in this case
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clear these will result in increased readmission and complications [15]. Preoperative 
MRI may help but access may be limited. Fluorescent cholangiography, which has 
some benefit in identifying the extrahepatic bile duct anatomy, does not detect CBD 
stones [23].

An intraoperative cholangiogram (IOC) is best done with a Reddick Olsen 
Forceps and a size 4 (or 3 if smaller) ureteric catheter via the cystic duct. There 
should be no side holes on the ureteric catheter and it should be primed with dilute 
contrast (Fig. 26.6). Once the control image has been identified, correct positioning 
of the image intensifier should capture the images in a continuous mode to allow the 

Total cholecystectomy

Hostile Calot

Subtotal cholecystectomy

Type 1A: Closed duct, no
backwall

Subtotal cholecystectomy

Type 1B: Closed duct, with
backwall

Subtotal cholecystectomy

Type 2B: Open duct, with
backwall

Subtotal cholecystectomy

Type 2A: Open duct, no
backwall

Subtotal cholecystectomy

Type 3: Damage Control

Fig. 26.4 Purzner’s classification of subtotal cholecystectomy [21] (Source: Toronto Video Atlas 
of Surgery www.tvasurg.ca) [22]

Fig. 26.5 Reconstituted 
Type 1A subtotal 
cholecystectomy (Making 
sure to remove stone 
before closing the GB)
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dilute contrast to outline the stones clearly in the CBD. If a CBD stone is discov-
ered, a single procedure transcystic clearance is optimal. This should be done only 
if the operator is experienced. The success of a transcystic CBD clearance will be 
aided, where there is a large cystic duct, by using a “no-tip” Dormia basket and 
small choledochoscope. A CBD clearance should not be attempted if there is a small 
CBD, a large single stone, and a small cystic duct or multiple stones (>6) as the 
procedure is unlikely to be successful and risk damage to the CBD. Intraoperative 
ERCP will be increasingly used in the elderly as more centers take up its use [24].

26.7  Closure and Postoperative Care

If the patient has been converted to an open cholecystectomy using a Kocher inci-
sion, fascial closure should be done in small bites, utilizing a wound bundle, with 
antibiotic wash, wound protector, and consideration for onlay prophylactic mesh to 
reduce dehiscence and incisional hernia [25].

Table 26.4 Traps made 
during laparoscopic 
cholecystectomy

Port incision incorrect size; not in skin crease
Second Grasper on GB instead of retracting duodenal 
downwards at initial dissection
Failure to look for and document CVS, Line of Safety, 
Rouviere’s Sulcus
Aggressive diathermy to control bleeding points
Failing to convert to open or abort when “impossible”
Not picking up “dropped” stones
Failing to get a second consultant to help/advise if needed

Fig. 26.6 Intraoperative 
cholangiogram

M. Sugrue et al.
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The elderly have less physiological reserve and a higher complication rate. If a 
drain has been used, especially in a difficult case, it is best left in for 48 h as occa-
sionally bile leaks will not declare themselves until the second postoperative day. 
Matsui has clearly identified the pivotal importance of CBD stones and their effect 
of dramatically increasing the cumulative incidence of gallstone-related complica-
tions [26].

26.8  Conclusion

The fine art of decision before incision is particularly required when treating the 
elderly with cholecystitis. The elderly with cholecystitis are less likely to settle and 
do not have a great outcome with cholecystostomy. The procedure of choice is same 
admission cholecystectomy where possible and particular attention should be paid 
to identify and clear CBD stones if present before or during the index procedure, or 
with a postoperative ERCP (Fig. 26.7).

Funding EU INTERREG funding for Centre for Personalised Medicine.
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