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Mortality; Introduction: Failure To Rescue was first defined in patients who died due to a complication
Audit; following (open) cholecystectomy but research into the relevant factors has been scarce. This
Laparoscopy; study was designed to determine a chronological sequence of deficiencies in care.
Cholecystectomy; Methods: Adult patients who died under the care of a surgeon following cholecystectomy in
Failure to rescue Queensland were identified from the Australian and New Zealand Audit of Surgical Mortality

(ANZASM) database.

Results: Not unexpectedly, this is a high-risk patient population: median age of the 48 patients
was 74.5 years and the median number of comorbidities and American Society of Anesthesiolo-
gists class was 4. Death occurred on postoperative day 6. Most deaths occurred at the end of the
week. Over 80% of deaths followed emergency cholecystectomy. In almost half the patients,
there were no deficiencies in care. Most common deficiency was during postoperative man-
agement (i.e. Failure To Rescue), however, significant deficiencies also arose prior to surgical
admission; choice and timing of intervention as well as intraoperative decision-making.
Conclusion: Surgeons who perform cholecystectomy need to be aware of the levels at which
deficiencies arise given that many may be preventable.

Crown Copyright © 2015 Published by Elsevier Masson SAS.

Introduction

Cholecystectomy is a safe, frequently performed operation. The overall morbidity (3%) and
mortality (< 0.2%) rates are very low [1]. Common indications for cholecystectomy include:
biliary colic, acute cholecystitis, biliary pancreatitis as well as in the setting of choledo-
cholithiasis. Some two decades ago, the concept of Failure To Rescue (FTR) a patient from
a postoperative complication was proposed in patients who had died following open chole-
cystectomy (and prostatectomy) [2]. While FTR has become an important administrative
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tool (i.e. a Patient Safety Indicator with the Agency for
Healthcare Research and Quality), this needs to be trans-
lated into a clinical context to allow surgeons to improve
their practice.

The Australian and New Zealand Audit of Surgical Mor-
tality (ANZASM) database contains clinical details as well as
the conclusions of reviews by assessor surgeons. It repre-
sents the ideal source for determining where deficiencies in
care arose in those dying following cholecystectomy.

Methods

We prospectively collected data through the Australian and
New Zealand Audit of Surgical Mortality over seven years
between January 2007 and December 2013 for the state
of Queensland. Hospitals report deaths to ANZASM if the
patient had been an inpatient at the time of death and under
the care of a surgeon, whether or not a surgical procedure
had been performed. Patients who were readmitted by a sur-
geon and died within 30 days of surgery are also included.
ANZASM is a protected quality assurance activity in Australia
under Part VC of the Health Insurance Act 1973 (gazetted
August 2011) and ethical approval for the study was obtained
from the Royal Australasian College of Surgeons.

The functioning, governance and objectives of ANZASM
have been outlined [3]. Briefly, the treating surgeon pro-
vides the clinical data to ANZASM using a standard surgical
case form (SCF). The de-identified SCF is sent for first line
assessment to a surgeon from a different hospital but of the
same subspecialty. Based on clinical judgment (without a
standardised pro forma), the assessor surgeon determines if
there were any adverse events and whether deficiencies in
care arose. The case may then be closed or proceed to a
non de-identified second line assessment where a different
assessor surgeon has access to the medical progress notes
for that admission.

For this study, we included patients who were 17 years or
older that died in a Queensland hospital following cholecys-
tectomy. Baseline patient population data was not available
for patients who had undergone cholecystectomy and had
been discharged from hospital alive. The Australian Insti-
tute of Health and Welfare definition of a major hospital as
one having more than 500 available beds [4] was adopted.

We extracted the data from the ANZASM database and
analysed it using IBM SPSS Statistics 19 (Armonk, NY: IBM
Corporation, 2010) and Microsoft Excel (Redmond, Washing-
ton: Microsoft, 2010). We could not do any chart reviews. We
present continuous variables as medians, with the interquar-
tile range (1Q) in brackets. We present categorical variables
as frequencies, with the percentages in brackets.

Results

Twenty female and 28 male patients (total 48) died over
7 calendar years (ranging from 3 to 12 per year) follow-
ing cholecystectomy in Queensland. A total of 81.3% (39) of
deaths followed emergency cholecystectomy, 14.6% (7) after
elective cholecystectomy and for 2 patients the admission
type was not specified. Patient age was 74.5 years (IQ range
68.5—84.0 years) and American Society of Anesthesiologists
(ASA) class was 4 (IQ range 3—5). The median number of
comorbidities was 4 (IQ range 2—5; question not answered in
7). Length of stay was 10 days (IQ range 5—20 days). Surgery
occurred on day 1 following admission (IQ range 0—5 days)

and death occurred on day 6 following cholecystectomy (IQ
range 3—15 days). Twenty-three patients were admitted to
a major hospital and 25 to a smaller center. The details in
Table 1 demonstrate those admitted to a non-major hospi-
tal underwent surgery earlier than those who were admitted
to a major hospital (0 vs. 3 days respectively; P=0.027).
There was no statistical difference for the other parameters
studied, when stratified by hospital size.

Twenty-five patients (52.1%) underwent a laparoscopic
cholecystectomy and an additional 7 (14.6%) had the laparo-
scopic approach converted to open. Fourteen patients
(29.2%) underwent an open cholecystectomy. In 2 patients
(4%), the surgical approach could not be determined.

Diagnoses consisted of: acute cholecystitis (33/48;
68.8%), choledocholithiasis (6/48; 12.5%), biliary colic
(3/48; 6.3%) and acute pancreatitis (2/48; 4.2%). No diag-
nosis was stated in 4 patients (8.3%).

The busiest day for admission was Tuesday (12 patients),
followed by Sunday (9) and Saturday (7). Most of the elective
patients were admitted on Monday and Tuesday (4 out of 7)
where as most of the emergency admissions were on Tues-
day and the Weekend (25 out of 39). Males aged less than 75
years with ASA 5 were over represented on Tuesday admis-
sions. On any given day of the week, there were between 6
and 8 operations (except Wednesdays when there were only
4). In 17 patients, the postoperative course to death was
of gradual deterioration without a specific event (often in
the Intensive Care Unit). Half of the remaining 31 patients
experienced their first postoperative deterioration on post-
operative day 0 or 1 (5 and 11 patients respectively). Most
of these first deteriorations were diagnosed between Mon-
day and Thursday (between 4 and 7 patients per day) while
fewer were diagnosed between Friday and Sunday (between
2 and 4 patients). Most deaths occurred between Wednesday
and Sunday (between 6 and 9 patients on each day) while
the fewest deaths occurred on Tuesdays (4 patients).

The main reported cause of death was multiple organ
failure (17 patients; 35.4%), followed by: sepsis and respi-
ratory failure (8 patients each; 16.7%) and cardiac failure
(6 patients; 12.5%). Nine patients died from other causes
(18.8%).

No adverse events were identified by surgeon review-
ers in 23 patients (47.9%). The remaining 25 patients had
a median of 1 adverse event (IQ range 1—2). Adverse events
occurred at all stages of patient management (Table 2) but
most arose during postoperative care (21 events). Assessor
surgeons identified deficiencies prior to surgical interven-
tion, e.g. late referral (10 events); timing of procedure
(8 events); choice of procedure (10 events) and intraop-
erative decision-making (8 events). Intraoperative events
noted included: visceral injury, vascular injury, site of port
placement, non-use of cholangiography, total versus subto-
tal cholecystectomy.

Half of the deficiencies in postoperative care (i.e. Failure
To Rescue the patient from a post operative complication)
were due to a delay to diagnose a complication (9 events)
or manage it in a timely fashion (2 events). The next major
group was failure to obtain more specialized support, be that
from a specialist Hepato-Pancreato-Biliary unit (5 events) or
Intensive Care Unit (3 events).

During 2011 in Queensland public hospitals, 4744 laparo-
scopic cholecystectomies were performed with 79% of these
being elective. These figures give a crude estimate of 33,208
cholecystectomies having been performed during the study
period with a mortality rate of 0.14%.
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Discussion

ANZASM surgeon reviewers are active clinicians who focus on
clinical events while being aware that a system based failure
may have contributed. For this reason, we chose a chrono-
logical approach to describing deficiencies in care in patients
who died following cholecystectomy. Not surprisingly this
is a high-risk patient population: 74.5 years of age with
4 comorbidities, ASA class 4 undergoing emergency chole-
cystectomy. Significantly, almost half the patients audited
did not have deficiencies identified in their care. The other
half had a median of one event — this was most frequently a
deficiency in postoperative care. Surgical judgment (timing
of intervention, choice of intervention and intraoperative
decision making) and issues arising prior to admission were
also prominent. The number of deficiencies in care was not
related to hospital size.

Silber at al. developed the concept of Failure To Res-
cue following cholecystectomy [2]. This has been adopted
as Patient Safety Indicator by the Agency for Healthcare
Research and Quality. Literature in this field consistently
demonstrates that complications are undesirable outcomes,
which reflect the characteristics of the patient on admission,
while whether a patient survives the complication depends
on the care delivered by the hospital and its staff [2,5].
This was again demonstrated in North American patients
undergoing general and vascular surgery — the risk adjusted
mortality rate per hospital varied two fold from 3.5% to

6.9% while the risk adjusted rates of complications were
the same [6]. Therefore, early identification and manage-
ment of complications should result in a lower mortality
rate. FTR patients aged over 65 years following elective
open cholecystectomy has been looked at previously with
the following observations: variation in surgeon skill was not
associated with mortality; low board certification rate for
anesthesiologists/intensivists and presence of junior medi-
cal staff correlated with failure to rescue; while admission
to a high technology hospital correlated with a low fail-
ure to rescue rate [2]. While a small proportion of adverse
events are caused by out of bounds behavior, the major-
ity are not [7]. There is a paucity of research into the
what individual clinician factors underlie Failure To Res-
cue [8], e.g. the reoperation rate alone is an inaccurate
marker of the quality of care (after colorectal surgery)
[9]1.

Late referral from Emergency Department or Medical
inpatient unit was felt to be an important contributing fac-
tor in 6 out of 57 adverse events (10.5%). Possible reasons
include: Acute Coronary Syndrome mimicking acute biliary
pathology [10] or long waiting list for interval cholecystec-
tomy following medically treated acute gall stone related
admission [11]. A late diagnosis may delay commencement
of antibiotics in patients with septic shock — each hour that
antibiotics are delayed, survival falls by 8% [12]. In addition,
cholecystectomy may not have been necessary in 5 patients
due to futility or equivocal intraoperative findings.
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Surgeon assessors indicated the timing of emergency
cholecystectomy had been delayed in 7 instances while
rather than operating, percutaneous cholecystostomy or
medical management alone could have been considered in
5 instances each. However, medical management of acute
cholecystitis is associated with a higher 30-day mortality
rate compared to cholecystectomy and is not the standard
of care [13]. Delaying cholecystectomy in high risk patients
beyond the day of admission serves only to increase oper-
ative difficulty and prolong overall length of stay without
reducing 30-day morbidity or mortality [14]. Prolonged dura-
tion of symptoms is sometimes advocated as a reason for not
performing emergency laparoscopic cholecystectomy but
the conversion rate is the same when operating within 7 days
or later [15]. The patient’s initial white blood cell count
is not predictive of the need to convert [16,17]. Patients
with a C-reactive protein level > 300 mg/L have a 3.9 times
higher likelihood of conversion to open than those with a
CRP <165 mg/L [17]. Importantly however, the rate of post-
operative complications is not affected by the C-reactive
protein concentration [17]. The conversion rate in patients
with acute necrotizing cholecystitis, hydrops and empyema
of the gallbladder is equivalent [18] — again reinforcing that
the patient with a palpable mass should not be refused
laparoscopic cholecystectomy.

There is a lack of good evidence with respect to the
role of percutaneous tube cholecystostomy (transhepatic or
transperitoneal) in managing the medically unwell patient
with acute cholecystitis. While many individual studies
report encouraging results [19], pooled data in a recent
Cochrane meta-analysis found this procedure not to be life
saving [20].

Reviewers noted several adverse intraoperative events:
visceral injury, vascular injury, site of port placement,
non-use of cholangiography, decision to persist with total
cholecystectomy rather than opting for subtotal cholecys-
tectomy. Appraisal of the merits of routine cholangiography
versus the critical view of safety technique in avoiding bile
duct injury during cholecystectomy is beyond the scope of
this paper [21]. However, the surgeon needs to consider
whether a (defensive) subtotal cholecystectomy is prefer-
able to complete cholecystectomy in the setting of biliary
inflammatory fusion, fibrosed cholecystohepatic plate or
cirrhosis to avoid biliary injury and haemorrhage [22,23].
The following recommendations have been made for laparo-
scopic cholecystectomy in the Child-Pugh’s class A or B
cirrhotic without ascites [24]: preoperative medical opti-
mization; open Hasson approach away from the umbilicus;
trans illumination of abdominal wall to site 5mm ports; pla-
cing an additional left upper quadrant port to lift up the left
lateral section of the liver; avoiding excessive traction on
the gall bladder; using a bipolar cautery device rather than
conventional monopolar hook diathermy; and not leaving a
drain for over 24 hours.

Postoperative complications following open cholecystec-
tomy are typically due to biliary obstruction and are readily
identifiable by the presence of abdominal pain, jaundice
as well as biochemical and imaging evidence of biliary
obstruction [25]. However, biliary injury during laparoscopic
cholecystectomy typically results in a bile leak or fistula
and presents much more subtly: bloating, mild pain, lack
of jaundice, lack of peritonitis (unless significant delay) and
minimal derangement of Liver Function Tests [25]. Patients
following laparoscopic cholecystectomy are typically very
well the next day thus there must be a low threshold to
request abdominal imaging when the patient does not follow

this normal postoperative course [26]. Abdominal Computed
Tomography is the ideal modality as Ultra-Sound Scanning
and Cholescintigraphy may be falsely reassuring [25,27]. A
fluid collection should be presumed to be bile and drained
percutaneously and the biliary tree evaluated with MRCP or
ERCP [28]. Laparoscopic washout and drain placement may
be required [29]. There is no role for exploratory laparo-
tomy as the diagnosis may be missed and the surgeon is often
not prepared to manage the complication [25]. Patients with
bile in an operatively placed drain should also undergo imag-
ing evaluation for a possible biloma as well as biliary injury
and retained choledocholithiasis [29].

Tertiary unit referral should be made early once a biliary
injury is identified as this may be accompanied by vascu-
lar injury and retained choledocholithiasis. Successful repair
requires a specialty unit with access to multidisciplinary
teams (e.g. interventional radiology and gastroenterology)
while results of repair by the primary surgeon are known
to be inferior [26]. The timing of repair (early or delayed
for 6 weeks) is less important than attention to nutrition,
drainage of sepsis, organ support, complete cholangiography
and repair using established techniques [30].

While the current paper focuses attention on actions of
clinicians, others point out the importance of process or sys-
tem failures [31]. The majority of process failures following
elective general surgery were found to be failures of rou-
tine procedures (e.g. medication administration, delivery of
care) rather than unexpected sudden events [31]. The two
main underlying causes of process failure identified in that
study were: communication failure and delays [31].

Recent work from the United Kingdom highlights the
‘‘weekend effect’’, i.e. increased risk of death following
surgery performed at the end of the week and suggests this
may be related to reduced presence of consultant staff [32].
Our data suggest the initial deterioration (eventually result-
ing in death) is less likely to be diagnosed between Friday
and Sunday especially given that the number of operations
performed on any weekday is fairly constant. It is unclear
why in our population the highest risk patients (males with
ASA class 5) were more likely to have been admitted on a
Tuesday.

While the present study includes only adult inpatient
deaths following cholecystectomy while under the care of
a surgeon in the state of Queensland, its greatest strength
is that all deaths were subject to at least a double blinded
First Line Assessment and review by a peer surgeon. ANZASM
data is systematically collected by surgeons using a self-
reporting tool and is thus clinically sound. Limitations of
the study included the use of an audit database, possible
self reporting bias, slight denominator variation due to not
all questions having been answered and including only in
hospital deaths while under the care of a surgeon, i.e. poten-
tially missing patients who died at home. The study covers
only one Australian state, and while frequencies of events
may change, the findings would be applicable across the
wider surgical population. The findings of our study hinge
on the opinions of clinically active surgeons rather than
any standard defined by the Royal Australasian College of
Surgeons or any other body. The surgeon assessors did not
perform an analysis of root causes but instead focused on
what they determined to be unsafe acts of clinicians, how-
ever surgical opinion is known to vary [33]. The dataset thus
represents both a strength and a limitation. Had all the case
reviews been performed by one or two surgeons, the find-
ings would be heavily skewed by their personal biases. A
review of clinical events by non-medical researchers may
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not recognize clinically significant events [7]. Perhaps bas-
ing the study on the opinions of many surgeons is the initial
step of a multicenter study allowing generalizability of the
findings?

Clearly, the largest group of adverse events in our study
were in the category of deficient postoperative care, i.e.
Failure To Rescue. Our data suggests this deficiency may
follow the failure to recognize a clinical need to ‘‘rescue’’.
While the best way to avoid complications must include
comprehensive pre-operative assessment of the patient and
technical excellence in surgery, complications will none the
less occur. Postoperative care is critical and must remain the
responsibility of the consultant as senior member of the sur-
gical team. In some cases, when the surgeon completes the
surgical procedure, many providers erroneously believe that
the most important part of that episode of care is over. Situ-
ational awareness may be lost and complex decision making
compromised and this will lead to misadventure that may
then be deemed negligence [26].

We present an analysis of deaths following cholecystec-
tomy with focused references to published literature in
order to determine where deficiencies in care may exist.
Elimination of these factors may further reduce mortality
but a retrospective study cannot show cause and effect.
Almost half the patients did not experience a deficiency
in their care. There was little difference between major
and smaller hospitals. While most adverse events involved
deficiencies with postoperative care, other areas included:
delayed referral to a surgeon, timing of intervention, choice
of intervention and intraoperative decision-making. Failure
to rescue the patient from a post-cholecystectomy compli-
cation is only one area where deficiencies in care may arise
and in order to improve patient outcomes.
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