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Emergency Hepatobiliary Surgery 
in Elderly

Dario Tartaglia, Federico Coccolini, and Massimo Chiarugi

With the increase in life expectancy, hepatic and biliary diseases have become com-
mon problems in the elderly. Most acute presentations can be the effect of infec-
tious, inflammatory (gallstones, cholangitis, hepatic abscess), and traumatic 
(common bile duct, liver) etiologies [1–3]. Among the elderly, bile duct stones are a 
common cause of clinical problems, such as acute cholecystitis and acute cholangi-
tis. Because of the increasing prevalence of morbidity that accompanies the aging 
process, urgent and aggressive treatment is required for elderly patients with severe 
infectious conditions or with traumatic injuries. Many of the hepatobiliary emergen-
cies present with overlapping symptoms, but treatment options can be different [4] 
and they may include percutaneous, endoscopic, and surgical procedures.

25.1  Acute Calculous Cholecystitis

Old age (>65 years), by itself, does not represent a contraindication to cholecystec-
tomy for acute calculous cholecystitis [5]. However, increased age is associated with 
increased comorbidities and a decreased life expectancy. As the concept of frailty is 
becoming more and more common in surgery, several frailty scores have been 
recently introduced [6–8]. Frailty scoring systems may help in stratifying the risk for 
patients requiring surgery. However, a consensus about the superiority of one system 
over the others has not reached yet. ASA, P-POSSUM, and APACHE II have shown 
the best correlation with surgical risk, but there is no validated way of stratifying risk 
in elderly patients, even though age is one of the factors taken into account for the 
calculation of P-POSSUM and APACHE II score [9]. In order to avoid surgery for 
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elderly and high-risk patients (often these two groups are mixed together), alternative 
treatments such as the percutaneous drainage of the gall bladder (cholecystostomy) 
or, less commonly, the drainage of the gallbladder by retrograde endoscopic proce-
dure, have been developed. The results regarding the drainage of the gallbladder are 
not conclusive and we have to wait for prospective studies to throw some light on this 
issue [10, 11]. The laparoscopic approach to acute cholecystitis is safer than the open 
approach: morbidity and mortality, in the case of laparoscopic procedure, are 10% 
and 1%, respectively compared to 25% and 2% for the open procedure [9]. On the 
other hand, aged patients are at increased risk of conversion from laparoscopy to 
open procedure, and this may produce a worsening impact on the final outcome 
[12–15]. The current opinion is that elderly patients presenting with acute cholecys-
titis should be offered a laparoscopic approach unless contraindicated by anesthesio-
logic reasons or by the presence of a septic shock. Laparoscopic cholecystectomy is 
safe, feasible, with a low complication rate and it is associated with a shortened 
hospital stay. Early laparoscopic cholecystectomy should be performed as soon as 
possible but can be safely and reasonably delayed up to 10 days from the onset of 
symptoms if comorbidities need to be addressed and managed. However, although 
the historical rule of 72 h to perform cholecystectomy for acute cholecystitis is no 
longer mandatory, surgery performed as soon as possible is associated with a better 
outcome [16–21]. The role of routine intraoperative cholangiography (IOC) has been 
evaluated in patients undergoing elective cholecystectomy [22]. Eight randomized 
trials (including 1715 patients) were analyzed in a recent systematic review and the 
conclusion was that there is no clear evidence to support its routine use [23]. 
Moreover, there are no randomized studies focusing on the use of intraoperative 
cholangiography during laparoscopic cholecystectomy for acute cholecystitis. As in 
younger patients, in the elderly IOC should be performed selectively. When no pre-
operative CT scan with contrast or MR cholangiography has been done before sur-
gery for acute cholecystitis, IOC may be pursued if the patient shows elevation of the 
liver biochemical tests (including ALT, AST, bilirubin, ALP, GGT), US finding of 
common bile duct dilatation, or has suffered a recent episode of acute pancreatitis. 
On the other hand, it should not be forgotten that the dissection-free of the cystic duct 
may be very challenging in the contest of an inflammatory scenario, and that the 
diagnosis and the management of common duct stones, if the case, should not be 
addressed as a first priority. It could be much safer in elderly patients presenting with 
acute cholecystitis to achieve first the source control of infection by quickly remov-
ing the gallbladder and to demand the search and the management of bile duct stones 
in the course. To reduce the risk of biliary injuries, it has been demonstrated the rel-
evance of the “critical view of safety” (CVS), that is a method of identification of the 
cystic duct and cystic artery during laparoscopic cholecystectomy [24]. CVS identi-
fication requires a few methodic steps. Firstly, the hepato-cystic triangle, that is 
formed by the cystic duct, the common hepatic duct, and inferior edge of the liver, is 
cleared of fat and fibrous tissue. The common bile duct and common hepatic duct do 
not need to be exposed. Secondly, the lower one-third of the gallbladder is separated 
from the liver to expose the liver bed of the gallbladder. Eventually, only two struc-
tures should be seen entering the gallbladder: the artery and the cystic duct. Achieving 
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the steps sequence for CVS may result in easier said than done in some situations, 
such as local severe inflammation, gangrenous gallbladder, adhesions, and bleeding, 
all conditions that make CVS not easy to be identified. In these contexts, laparo-
scopic anterograde cholecystectomy and laparoscopic subtotal cholecystectomy may 
be valid and safe options. Nonetheless, in case of inability to proceed safely in lapa-
roscopy, conversion to open surgery is mandatory [25, 26].

The Tokyo guidelines have recently been updated to recommend early laparo-
scopic cholecystectomy in patients with severe cholecystitis (Severity grade III) if 
appropriate experience is available and if the patients do not have any high-risk 
predictive factor for morbidities such as jaundice, neurological dysfunction, or 
respiratory failure [27]. However, some elderly patients with ASA III/IV, perfor-
mance status 3 to 4, or septic shock remain unfit for surgery. Laparoscopic cholecys-
tectomy is associated with a mortality rate of 0–0.8% in the general population but 
mortality increases dramatically up to 14–30% in elderly or critically ill patients 
with comorbid diseases [28]. For elderly patients presenting with AC and unfit for 
surgery, the first initial approach should be aggressive and based on antibiotic ther-
apy, pain control, careful fluids administration, oxygen supplementation, and moni-
toring of vital signs. Those responding to medical management are evaluated the 
following days in order to reassess the risk for surgery. If the re-evaluation confirms 
the high risk for surgery, patients are considered as patients with chronic cholecys-
titis and enter a follow-up program. Surgeons should always keep in mind that cho-
lecystolithiasis is a benign condition and that surgery should not be offered at every 
cost. For those patients in which the initial medical management fails, the drainage 
of the inflamed gallbladder becomes the next step. Current guidelines recommend 
percutaneous cholecystostomy for moderate (grade II) or severe (grade III) acute 
cholecystitis as an effective life-saving method in older or in frail patients who are 
deemed unfit for surgery [15, 28, 29]. Nevertheless, the percutaneous cholecystos-
tomy is a procedure which may lead to potential and dangerous complications. In a 
study by Wiggins et al. on 47,500 patients over the age of 80 admitted as an emer-
gency with acute cholecystitis, 89.7% of patients were treated conservatively, 7.5% 
had cholecystectomy, and 2.8% underwent cholecystostomy. As short-term results, 
30-day mortality was significantly increased in the emergency cholecystectomy 
group (11.6%) compared to those managed conservatively (9.9%). However, this 
was offset by the long-term benefits of cholecystectomy that showed a lower 1-year 
mortality (20.8 vs. 27.1% for those managed conservatively). Patients managed by 
percutaneous cholecystostomy had the worse 30-day and 1-year mortality results 
(13.4 and 35.0%, respectively). The recent CHOCOLATE study by Loozen et al. 
analyzed 142 high-risk patients with acute calculous cholecystitis that were ran-
domly allocated to laparoscopic cholecystectomy (n = 66) or to percutaneous cath-
eter drainage (n = 68) management. They observed that the rate of death did not 
differ between the laparoscopic cholecystectomy and percutaneous catheter drain-
age group (3% vs 9%), but major complications (12% vs 65%), reinterventions 
(12% vs 66%), and recurrent biliary disease (5% vs 53%) all were significantly 
more frequent in the percutaneous drainage group. In addition, the authors found 
that the median length of hospital stay was also longer in the latter group (9 days vs 
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5 days). The conclusion was that laparoscopic cholecystectomy compared with per-
cutaneous catheter drainage has a reduced rate of major complications in high-risk 
patients with acute cholecystitis [30].

Due to the limits of percutaneous drainage, the decision to place a cholecystos-
tomy should be carefully evaluated case-by-case. When drainage of the gallbladder 
is advised, a percutaneous transhepatic route under local anesthesia is the preferred 
method. Specific complications of this procedure account for 3.4% and include bile 
duct leak, biliary peritonitis, portal or parenchymal vessel injury and bleeding, cath-
eter dislodgement, colon injury, and vagal reaction. The transhepatic route should 
not be employed in patients with severe liver disease and coagulopathy [28]. The 
cholecystostomy catheter can be removed between 4 and 6 weeks after its place-
ment, once the biliary tree patency has been proved by a cholangiogram [31, 32].

25.2  Common Bile Duct Stones

The presence of obstructive jaundice needs to be carefully assessed because it 
reflects a wide spectrum of potentially benign and malignant conditions. These 
include, but are not limited to, common bile duct (CBD) obstruction from external 
compression (cholangiocarcinoma, periampullary cancers, gallbladder cancer), 
choledocholithiasis, and liver failure (e.g., secondary to sepsis). Common bile duct 
stones occur in about 5–10% of patients with acute cholecystitis [33–36]. The rou-
tine use of biochemical tests should be used for the suspicion of common bile duct 
stones with some limitations. Preoperative magnetic resonance cholangiopancrea-
tography (MRCP), endoscopic US, intraoperative cholangiography, or laparoscopic 
ultrasound should be performed depending on the local expertise and availability. 
Common bile duct stones can be removed preoperatively, intraoperatively, or post-
operatively according to the local expertise and the instrumentation availability. 
Endoscopic retrograde cholangiopancreatography (ERCP) and laparoscopic com-
mon bile duct exploration (LCBDE) represent the two dominant methods for CBD 
clearance [37, 38]. Currently, many different strategies have been described for the 
management of common bile duct stones in patients scheduled for laparoscopic 
cholecystectomy. The bile duct can be cleared during the same cholecystectomy 
procedure by a surgical exploration of the duct (LCBDE) or by performing an intra-
operative ERCP (iERCP); alternatively, the ERCP may precede or follow the lapa-
roscopic cholecystectomy procedure. LCBDE and iERCP carry the benefit of being 
performed as a single procedure [39, 40]. The laparoscopic CDB clearance could be 
done via a trans-cystic or a trans-choledochotomy access depending on the diameter 
of the CBD, the size and the number of stones, the level of the junction between the 
CBD and the cystic duct, and the grade of the inflammation of the hepatoduodenal 
ligament. Choledochoscopy may help surgeons to ascertain the successful clearance 
of the common bile duct. Although no consensus exists on which between LCBDE 
and ERCP is the best strategy for the management of common bile duct stones, a 
decreasing use of LCBDE in the common surgical practice has been recently 
observed [41, 42]. Surgeons are often reluctant to perform biliary tract surgery in 
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elderly patients with gallstone disease and in these cases ERCP may suffice [43, 
44]. Zheng et al. compared 253 patients younger and 123 patients older than 70 years 
undergoing LBCDE. They showed that LCBDE was equally successful with a high 
clearance rate (100% in elderly patients and 98.8% in younger group) and with no 
significant differences in terms of operating time, intraoperative blood loss, postop-
erative hospital stay, total costs, overall complication, major bile duct injury, and 
death. They concluded that LCBDE is safe and effective even in elderly patients 
[45]. From a practical point of view, the feasibility of LCBDE depends on several 
factors including surgical expertise, adequate equipment, a patent and not inflamed 
cystic duct, and common duct stones not larger than the caliber of the cystic duct. 
Moreover, LCBDE extends the time of the surgical procedure. Thus, it appears rea-
sonable that where the expertise in operative endoscopy is available, ERCP rather 
than LCBDE becomes the daily practice [46]. The need to place biliary drains such 
as T-Tubes could reduce the quality of life of an elderly patient and this may be an 
additional point to favoring ERCP respect to a surgical approach to the main 
bile duct.

25.3  Acute Cholangitis

Acute cholangitis is defined as acute inflammation and infection of the biliary tree. 
The dominant cause of acute cholangitis is choledocholithiasis, followed by benign 
biliary stenosis and cancer [47]. This clinical condition may present with a wide 
variety of symptoms, ranging from nonspecific findings to severe infection and fatal 
septic shock. According to the most recent Tokyo guidelines, the severity of acute 
cholangitis is graded in acute, mild, or severe depending on the patient’s general 
clinical condition and the dysfunction of one or more organs/systems [48]. Most 
frequently, patients present with grade I disease (54%), while only 11% develop a 
grade III [47]. The only way to minimize morbidity and mortality is an early diag-
nosis and a timely and proper treatment. Due to the improvement in the therapeutic 
options, the mortality of acute cholangitis has been declined and currently is less 
than 5%. Severe sepsis with multiorgan failure is the main cause of death [3]. An 
aggressive therapy including NPO, intravenous fluids, antibiotics, and analgesia is 
the initial step in the management of this life-threatening condition [47]. Large- 
board antibiotic coverage should be addressed against gram-negative, gram-positive 
bacteria, and anaerobes. Antibiotics can be tapered on the basis of final culture 
results. Medical treatment may be sufficient in selected cases of acute cholangitis, 
but biliary drainage should be considered for all nonresponders to the initial man-
agement [29].

Biliary decompression may be achieved by endoscopy, percutaneous drainage, 
or surgery. The choice of the approach must be based on the etiology of the cholan-
gitis and on the patient’s physiological status [49, 50]. Elderly patients with acute 
cholangitis are often critically ill and emergency decompressive interventions are 
necessary. Compared to percutaneous transhepatic biliary drainage and emergency 
surgery (including laparoscopic or open choledocholithotomy) endoscopic 
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retrograde cholangiopancreatography (ERCP) is the most common and effective 
interventional method for biliary decompression [51]. Emergency ERCP biliary 
drainage in older with severe comorbidities is not a procedure free from risks [52]. 
Complications of ERCP include pancreatitis, hemorrhage, perforation, cholangitis, 
and cardiorespiratory problems and may occur from 7 to 15% of cases [53]. 
Emergency surgery decompression of the common duct and T-Tube placement is 
however burdened by higher rates of morbidity and mortality [54]. Thus, surgery 
should be offered as a last option therapy. The rate of ERCP-related complications 
in the elderly are comparable with those of younger patients [55–57], but only a few 
reports address the role of emergency ERCP for the management of elderly patients 
with acute cholangitis [54]. Endoscopic retrograde cholangiopancreatography 
(ERCP) with sphincterotomy has been established as an effective method to treat 
patients with acute cholangitis [58], but, as already said, it is not a procedure free of 
adverse events [59]. In elderly patients presenting with acute cholangitis and criti-
cally ill, ERCP should be limited to quick drainage of the common duct with a bili-
ary stent insertion, without any attempt to remove the stones. These will be 
eventually removed by a second endoscopic procedure once the source control has 
been achieved and the patient’s conditions have been restored [60]. In their retro-
spective review, Tonda et al. compared patients under versus over 80 years old with 
acute cholangitis undergoing biliary drainage by stent insertion with or without 
endoscopic sphincterotomy as an initial treatment, and repeated ERCPs for the 
extraction of residual biliary stones in the patients whose clinical conditions had 
improved. As a result, the technical success and ERCP-related complication rates 
were comparable between the two groups except for post-ERCP pancreatitis that 
was significantly lower in the elderly group [61]. Emergency ERCP for acute chol-
angitis is a safe and effective procedure in elderly patients. Advanced age is not a 
contraindication to ERCP. However, informed consent, adequate monitoring during 
the procedure, prompt detection, and management of ERCP related complications 
are crucial.

ERCP cannot be performed in some circumstances, for example, in case of com-
plete biliary obstruction, in patients who have a Roux-en-Y reconstruction, or a 
periampullary duodenal diverticulum. In such situations, a percutaneous transhe-
patic biliary drainage could be an option, especially if the biliary tree proximal to 
the obstruction is dilated. This procedure is rarely used, and it may carry important 
complications like intraperitoneal hemorrhage, haemobilia, and bile peritonitis. The 
open surgical approach with drainage of the biliary tree in patients with acute chol-
angitis should be considered only as a last resort procedure, as it carries a mortality 
rate of around 30% [31].

Because a scheduled laparoscopic cholecystectomy following emergency ERCP 
for acute cholangitis secondary to choledocholithiasis has a not negligible risk of 
complications, the need for definitive surgical treatment should be carefully evalu-
ated and perhaps limited only to patients fit to surgery which suffer recurrent epi-
sodes of acute cholangitis [62]. Patients presenting with acute cholangitis due to 
cancer require different management and should be referred for a definitive treat-
ment following emergency biliary drainage.
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25.4  Liver Abscess

Pyogenic liver abscess (PLA) is collection of pus within the liver as a result of an 
infection. The causes of PLA are thought to be ascending infection from the biliary 
tract and hematologic spread via the portal vein and hepatic artery. It accounts for 
almost half of the visceral abscess cases. PLA usually appears in patients with pre-
disposing conditions such as diabetes, hepatobiliary malignancy, or immunosup-
pression [63]. Life-threatening sepsis can develop in these patients. Along with the 
rapid aging population, both the incidence of PLA and the mean age of PLA patients 
have increased steadily in the past several decades [64, 65]. About half of PLAs do 
not have an identified etiology. Several links between gastrointestinal tract malig-
nancies and PLA have been found [66, 67]. Furthermore, diverticula disease of the 
colon and hepatobiliary pathology (gallstones, strictures, congenital disease, and 
cancer) are recognized as causes of PLA [68]. Despite recent improvements, dif-
ferentiating PLA from hepatic metastasis by imaging studies is still difficult. The 
differential diagnosis of these two conditions is of paramount importance because 
the treatment strategies are completely different [69]. Clinical characteristics and 
outcomes of PLA in elderly patients are insufficiently elucidated. A few studies 
attempted to investigate the role of age in PLA and have yielded controversial 
results [70–76]. PLAs may present with atypical symptoms and signs on admission. 
In elderly patients, lower body temperature and a higher heart rate could be the only 
clinical manifestations [77]. The most common pathogens are Escherichia coli, 
Enterococcus, and Streptococcus, being commonly polymicrobial in oncological 
patients. Infection with Klebsiella pneumoniae is the most prevalent in Asia, but it 
has been increasing in the occidental population [78, 79]. Elderly PLA patients 
appear to have a slightly lower positive rate on both pus and blood culture than 
young ones [77]. Imaging studies (ultrasound, CT scan, and MRI with gadolinium) 
play a crucial role in making the diagnosis. The treatment should be based on the 
patient’s condition and his response to antibiotic therapy, but it depends also on the 
number and the size of the abscesses, the degree of colliquation, and the presence of 
septs inside the abscess cavity. Preferred methods of treatment include intravenous 
broad-spectrum antibiotics and when appropriate, the drainage of the abscess. The 
most commonly used antibiotics are fluoroquinolones or third-generation cephalo-
sporin in combination with metronidazole [80]. If it is not possible to isolate the 
agent to obtain a cultural examination and antibiotics sensibility test, empiric anti-
biotics should be the first choice. Surgical drainage may be required in case of larger 
and multilocular abscesses, failure of percutaneous drainage, or when surgical treat-
ment of the underlying cause of PLA is needed [80, 81]. Surgical drainage or resec-
tion could be performed via open or laparoscopic approach, according to the grade 
of experience of the surgeon, available resources, and patient’s clinical conditions.

The impact of aging on outcomes of patients with PLA remains unclear. Zhang 
et al. showed from a cohort of 332 patients that there were no significant differences in 
the therapeutic procedures performed between young and elderly PLA patients (antibi-
otics alone vs percutaneous drainage vs surgical drainage). Moreover, the authors dem-
onstrated that older and younger PLA patients had comparable results [77]. If untreated, 
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PLA may reach a 100% mortality. Moreover, around 40% of cases with PLA may 
develop local or systemic complications, the most common being generalized sepsis 
and pleural effusion. Other complications include rupture of the liver abscess to the 
peritoneal cavity, thrombosis of the portal vein or of the hepatic veins, IVC occlusion, 
development of pseudoaneurysm of the hepatic artery, haemobilia, and, very rarely, the 
appearance of a fistula to the portal vein or to the hepatic veins. When the PLA is prop-
erly treated, complications are contained between 2.5 and 14% [82]. Thus, surgeons 
need to be on high alert when a PLA in elderly patients is diagnosed. A multidisci-
plinary approach may be reasonable in order to achieve source control and to address 
comorbidities. If adequately managed, older PLA patients have outcomes comparable 
to their younger counterparts with a high rate of cure achieved in both groups.
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