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iliary Injury in Laparoscopic Surgery:
art 1. Processes Used in Determination of
tandard of Care in Misidentification Injuries
teven M Strasberg, MD, FACS
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iliary injury is a major cause of patient morbidity and
itigation. Many surgeons have a poor understanding of
he issues involved when litigation follows biliary injury.
he purpose of Part 1 is to familiarize surgeons with

oncepts about the standard of care in misidentification
njuries. The first section of Part 1 outlines legal con-
epts that form the basis for how claims are considered.
he second section of Part 1 describes the range of ex-
ert opinion that the author has encountered in regard
o misidentification injury.

There are no precise current statistics, but based on
nformation received from risk management sources,1

and Anderson RA. CEO, The Doctors Company, per-
onal communication, 2004.) it seems that biliary injury
s by far the most common cause for litigation in gastro-
ntestinal surgery. Claims arising from laparoscopic sur-
ery represent 20% of all general surgery claims, and
0% of laparoscopic claims are for bile duct injury. In
erms of indemnity (dollars paid out by insurers), the
ituation is even more serious because 33% of general
urgery indemnity arises from laparoscopic procedures,
nd half of that is for biliary injury. So, about 15% of all
eneral surgery indemnity is from biliary injuries
Anderson RA. CEO, The Doctors Company, personal
ommunication, 2004).The percentage of biliary inju-
ies litigated is very high. There are no current reliable
tatistics on the incidence of biliary injury. The latest
igh quality studies relate to operations performed in the

ast decade.2,3 Biliary injury has probably declined,2 but
t seems still to be greater than during the period of open
holecystectomy.

Most major biliary injuries are from misidentifica-
ion, either misidentification of the common bile duct as
he cystic duct or misidentification of an aberrant bile
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uct as the cystic duct. I have treated patients with this
ype of injury, studied its pathogenesis,4,5 and acted as an
xpert witness in such cases. This experience convinced
e that many surgeons have a poor understanding of the

ssues involved when litigation follows biliary injury.
he purpose of this article is to familiarize surgeons with

oncepts about the standard of care in misidentification
njuries. I believe that such knowledge can promote safe
ractice, which will help protect patients from such in-

ury, and coincidentally protect surgeons from litigation.
he presentation is a simplified overview of a complex

ubject using a number of sources as guides.6–9 It is not
ntended to set forth guidelines for determining whether
he standard of care has been met in biliary injury pa-
ients, nor is it specific to a particular locality; this is an
mportant caveat because unlike medical concepts, the
etails of legal concepts vary from state to state and these
uances can be very important.The article has two parts.
he first section outlines legal concepts that form the
asis for how claims are considered. The second section
escribes the range of expert opinion that I have encoun-
ered in regard to misidentification injury. In a compan-
on article, injury prevention and litigation prevention
re considered together more broadly than just misiden-
ification injury. Although the discussion is directed to-
ard biliary injury, the concepts described in the first

ection of this article apply broadly to the practice of
urgery.

EGAL CONCEPTS
egligence, standard of care, and the

esponsible person
he key concept of the section of law relating to negli-
ence is that a person injured through careless actions of
nother person(s) has a moral right to compensation
rom that person(s), even though the injury was unin-
entional. The basic idea is the careless person has an
bligation to return the injured person to their original
tate.6 But unintentional injury may sometimes result

rom actions that are not careless, and such actions are

ISSN 1072-7515/05/$30.00
doi:10.1016/j.jamcollsurg.2005.05.009
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ot negligent. The simple justice of these concepts is
ntuitive and may be illustrated through examples using
utomobile injuries. In the first instance a driver who is
ntoxicated and driving at a high rate of speed on a city
treet ignores a stop sign and strikes a pedestrian, causing
njury. In the second instance, the same type of injury is
aused by a driver who, although traveling within the
peed limit, strikes a pedestrian darting out from behind
truck when the car is only a few feet from the point of

mpact. Note that in both cases, injury was caused by a
ar striking a pedestrian; there is no question of causa-
ion. Also note that in both cases, the injury was unin-
entional; there is no question of intention to injure. The
ifference lies in that the driver in the first case behaved
arelessly and the driver in the second did not. So, when
onfronted with an unintentional injury, the central
uestion is whether the injury was caused by careless-
ess. To answer this question, care must be defined, as
ust the concept, “standard of care.”
Standard of care is defined as the care that a reasonable

erson would take to prevent injury to another. Note
hat standard of care is a broad concept that applies to
onmedical and medical injuries. Returning to the ex-
mples, it is clear that a reasonable person would not
rive when intoxicated or drive at a high rate of speed on
city street. So the actions of this driver are below the

tandard of care. The difference in the second case,
hich is an example of actions not below the standard of

are, is that the accident occurred even though the driver
as behaving as reasonable people do. Most, if not all
rivers, given the same circumstances as in the second
ase, would have the same outcomes. The reasonable
erson, then, is an individual with normal intelligence
ho would be expected to foresee the risk of actions in

espect to the possibility of injury to others and to avoid
hem to the extent that other ordinary persons do. The
isk of injury to others consequent to driving while im-
aired is foreseeable and avoidable; injury to others
hile driving safely is unexpected, and in this sense,
nforeseeable and unavoidable. Another important con-
ept is that the reasonable person is the ordinary citizen
nd not one possessed of extraordinary braking reflexes
r other exceptional abilities. Of course, most cases are
ot as clear cut as our examples. There is no objective
easure of foresight and there are well described biases6

hen determining in retrospect whether adequate de-

rees of foresight were applied by an individual. w
egligence in medicine
he preceding concepts apply to professional behavior,
ut are adjusted to account for the fact that the interac-
ion is between a trained professional (the physician),
nd a lay person (the patient). For instance, instead of a
etermining what a reasonable person would do to avoid

njury to another person, the bar is usually set at what a
easonable physician would do to avoid injury to a pa-
ient. In most circumstances, four conditions must per-
ain in medical negligence. The physician must have
ccepted care of the patient; practice below the standard
f care must be present; injury must have occurred; and
he injury must be due to the substandard care. In the
ase of a misidentification injury at cholecystectomy,
hree of these conditions are almost always present. The
urgeon, by virtue of operating on the patient, has as-
umed care, the injury has happened, and if it can be
hown that misidentification occurred because of ac-
ions below the standard of care, then the link between
ailure to meet the standard of care and misidentification
njury is established. So in the context of misidentifica-
ion injury, the crux of arriving at an opinion about
hether negligence has occurred is the determination of
hether the standard of care has been met.
There is not a universal definition of standard of care

s it applies to the medical profession. A basic definition
s it applies to surgery would be: the degree of care a
easonable surgeon would take to prevent harm to a
atient. In some definitions, adjectives such as prudent
nd skilled are added, as in: the degree of care a reason-
bly prudent and skilled surgeon would take to prevent
arm to a patient. Some consider the modifiers irrele-
ant because they believe that prudence and skill are
lready contained within the definition of what a reason-
ble surgeon is. Others approve of the modifiers, believ-
ng that they refine and clarify the definition of a profes-
ional standard of care as opposed to the definition of
tandard of care as it applies to ordinary activities such as
riving. When dissected, the professional standard of
are seems to involve two elements: the type of care and
he quality of care.

uality of care
rudence, derived from providere (Latin: to provide), is
n important quality of care descriptor for the reason-
ble practitioner. The story of the ant and the grasshop-
er is the lesson of prudence. The ant has foresight and

isely provides for the future. Foresight is a central ele-
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ent to standard of care in both lay and professional
ctivities. Prudence also involves judgment. Skill, for the
urgeon, usually means the technical ability expected of
he reasonable surgeon. There are other descriptors that
re sometimes used to flesh out qualities of the reason-
ble practitioner. These indicate that the care delivered
ust be uninterrupted (continuous, attentive) and that

t must be on the lookout for problems (heedful). Such
dditional terms may be summarized by the term dili-
ent. Their use is an attempt to define more precisely
hat is expected of the professional.
The preceding might make the reasonable practitio-

er or surgeon seem like an unachievable paradigm, but
hat is not the case. Akin to the standard for nonprofes-
ional negligence, the bar is set at the level of the ordi-
ary practitioner. The standard of care requires profes-
ional qualities to the degree that they exist in the
rdinary practitioner of the specialty and not to the ex-
ent that they reside in an exceptionally gifted practitio-
er. Extraordinary foresight and extraordinary skill are
ot the standards, nor is average a good descriptor be-
ause it implies that one-half of the profession would be
elow average. Stated otherwise, the professional is
udged against ordinary peers.

ype of care
tandard of care also examines whether the actual type of
are selected for the patient is reasonable, ie, would be
elected by the reasonable practitioner. In almost all
ases, courts leave the decision of whether care is accept-
ble to the profession. Care is acceptable if it falls within
orms of practice, which are established by professional
uthorities in writings and recorded electronic commu-
ications. Different approaches to diagnosis and treat-
ent are within the standard of care if they fall within

urrent norms of practice. In some cases, there may be
nly one acceptable approach, and in other instances,
here may be two or more. For instance, in acute chole-
ystitis, early and interval cholecystectomy are generally
oth acceptable. Similarly, there are several acceptable
ays of wound closure. The operative term in this regard

s reasonable minority. When a reasonable minority of the
rofession recommends a technique, it usually is judged
s acceptable in terms of standard of care. For care to be
cceptable, it must be within current norms of practice.
lso, when judging standard of care in retrospect, the
are provided must be examined against the norms of

ractice at the time that the care was tendered and not at h
he time the judgment is made. Similarly, acceptable care
s what the norms of practice are and not what they
ught to be. Although quality and type of care have been
eparated in this discussion, there is considerable over-
ap, eg, the surgeon exhibiting ordinary levels of pru-
ence would be expected to recommend procedures that
all within current norms of practice.

ocality
cceptability of care is judged by the profession as a
hole as opposed to a group practicing in one locality.
hen an alternative to generally accepted care is prac-

iced by a reasonable minority, that minority should ex-
st broadly across the profession and not only in one
ocality.7 This is to avoid the possibility that a substan-
ard treatment might exist within a locality and be
eemed acceptable, or even worse, that one practitioner

n that locality whose care was good could be judged as
egligent because his care was different from a local pat-
ern of substandard care. But locality is taken into con-
ideration in the sense that the care given may be judged
gainst care under similar circumstances, for instance,
ize of institution and degree of subspecialization avail-
ble. Locality is an area in which there are differences
rom state to state. The general trend is away from local-
ty rules, in part because they seem to suggest that there
re levels of acceptable care.

pinions about negligence in
isidentification injury
here is a wide range of opinion among experts about
hat constitutes a breach in the standard of care in mis-

dentification injuries. I have grouped these opinions
nto three categories: misidentification is always negli-
ent, misidentification is sometimes negligent, and mis-
dentification is never negligent. The “always” and
never” should be taken as “almost always” and “almost
ever.” The full range of opinion that I have met during
2 years in depositions and trial testimony is presented,
nd it likely represents the range of opinion among ex-
erts. But I am not suggesting that this approach can
bjectively quantify how many experts fall into one or
nother category.

isidentification injury is always negligent
his set of expert witnesses holds that misidentification

njury is always or nearly always negligent. Generally,
heir view is that the reasonable surgeon has methods at

is disposal that should always result in correct identifi-
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ation of the cystic duct, even in difficult or unusual
ircumstances. To them, misidentification injury is al-
ays foreseeable and avoidable. So when a biliary injury

rom misidentification occurs, it is, by definition, negli-
ent, in their opinion. Sometimes such experts express
he opinion that although identification of the ducts
nder certain difficult conditions may not be possible

aparoscopically, the surgeon has the responsibility to
ecognize a need for conversion to an open procedure
efore injury occurs. Then the surgeon should be able to
orrectly identify the cystic structures at the open proce-
ure. These witnesses frequently express the opinion
hat intraoperative cholangiography should be done
outinely to identify biliary anatomy. Some of these ex-
erts are highly experienced biliary surgeons. But in my
xperience, most of these individuals acting as experts
nd expressing these views have little or no personal
xperience in laparoscopic cholecystectomy, although
hey frequently have experience in open cholecystec-
omy. Sometimes they are not trained in gastrointestinal
urgery or are nonsurgeons.

isidentification injury is sometimes negligent
he opinions of most expert witnesses I have encoun-

ered fit into this category. Their view of the problem of
isidentification might be best illustrated by analogy:

dentification of an enemy by the military during com-
at. Every branch of the military has a set of rules for
dentifying the enemy. The goal is positive or conclusive
dentification of the enemy. The main purpose is to
void injury to one’s own or allied troops. Positive iden-
ification is a key element in the rules of engagement,
hich govern whether an enemy shall be attacked. This

ystem for protection of friendly troops works well in
ost circumstances, but it can fail. When failure occurs,

t seems to be for one of three reasons.The first is that the
ystem is not used or not used as instructed. In some
ases this will be due to carelessness and an action below
he standard of care will have occurred. The second is
hat the battle conditions are so severe that even with
roper application of the rules, the system will some-
imes fail. And the third possibility is that there is an
nforeseen flaw in the rules, possibly because of chang-

ng conditions of war such that under certain condi-
ions, the system will fail. The second and third condi-
ions result in injuries, which are not from negligence
ecause they can happen as a result of activity of the

easonably prudent soldier. To extend the analogy to i
holecystectomy, the cystic duct is the enemy to be cor-
ectly identified and the other bile ducts are friendly.
his set of experts holds the following opinions.

. There are several approved methods of identification of
the cystic duct—approved in the sense that they are ac-
cepted practice as defined previously. A surgeon should
use one of these accepted methods with the goal of obtain-
ing positive identification of the cystic duct. I am aware of
four methods for ductal identification of this type. These
are intraoperative cholangiography, the infundibular tech-
nique, the critical view technique, and identification by
display of the confluence of the cystic duct with the com-
mon hepatic duct to form the common bile duct. Support
for the use of the first three during laparoscopic cholecys-
tectomy can readily be found in the literature, and the
fourth was a common means of ductal identification in
the open cholecystectomy era.

. Under difficult or unusual operative conditions, even
when an approved method has been used appropriately
and it appears to the operator that positive or conclusive
identification has been achieved, misidentification may
still occur in the hands of reasonably prudent and skilled
surgeons. Some of the operative difficulties pointed to are
inflammation, anomalies, large body size or unusual hab-
itus, previous operations causing adhesions, or concomi-
tant disease in the area of dissection. Inflammation may be
acute or chronic. Anomalies may be from aberrancy (ab-
normal location) or unusual size or number of structures.
Anomalies may be very common or very rare. Several of
these problems can coexist, and their coexistence may
contribute to the degree of difficulty. For instance, the
coexistence of acute and chronic inflammation may add to
operative difficulty. Also, one can readily appreciate how
much easier it is to damage an aberrant duct that is caught
up in chronic scar than one that is not, or how body
habitus can contribute to operative difficulty. The greater
the degree of difficulty the more likely it is that experts of
this type will agree that reasonably prudent surgeons fol-
lowing the rules of ductal identification, and reaching
what they believed was positive or conclusive identifica-
tion will still misidentify ducts as the cystic duct and in-
jure them. There is a range of opinion among these experts
as to what the threshold is for saying that the requisite
degree of difficulty was present. This is not surprising
because the variables (inflammation, anomalies, and so
forth) are not readily quantifiable and weighting these
factors will be a matter of judgment.

In the analogy, the third cause for failure was a prob-
em with the system or plan. We have shown that the

nfundibular technique is prone to failure in the pres-
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nce of severe acute or chronic inflammation, and when
he cystic duct is hidden or effaced by a large stone, or
idden because of difficulty in retracting the gallblad-
er.5 These conditions tend to cause a visual deception
hen this technique is used. Even when the technique is

arried out properly, as a result, the common bile duct
ill be perceived as the cystic duct. So the problem in

his case is not one of individual error but an error in a
ystem for identification of the cystic duct. This was the
irst of several articles that have focused on visual decep-
ion as a cause of injury in this operation,10,11 although
he others focused on Reason’s models12 of human error
s they relate to cholecystectomy10,11 as opposed to the
ailure of a specific technique of ductal identification.5

e recommended that the infundibular technique
ught to be abandoned or if used, that a confirmatory
holangiogram be obtained. But judging from responses
t continuing surgical education courses at national
eetings, the infundibular technique is still in wide use

round the country, so its use would still seem to be
ithin the current norms of practice.
Actually, none of the four methods of ductal identifi-

ation is perfect, although in our experience, the infun-
ibular technique has the greatest chance of failing. Op-
rative cholangiography is currently an unreliable
ethod of detecting some aberrant bile ducts.4,13 Dissec-

ion of the cystic duct to the confluence with the com-
on hepatic duct risks injury to the common duct dur-

ng the process of obtaining identification and is
iscouraged by many teachers of laparoscopic cholecys-
ectomy because of the possibility of injuring the com-
on duct during dissection.10 The same criticism might

e made of the critical view technique, ie, that it requires
onsiderable dissection, although dissection near the
ommon bile duct is discouraged.

isidentification injury is never negligent
his set of experts holds that misidentification injury is
ever negligent, perhaps with rare exceptions. Their
iew is that misidentification injury is a complication of
aparoscopic cholecystectomy that “just happens one in
while” and that it is unavoidable. Asked what the ex-
eptions to the rule are, ie, when misidentification inju-
ies are from negligence, examples provided are of a type
hat would be considered reckless behavior, such as op-
rating while intoxicated or under the influence of
rugs, ie, activity bordering on or actually criminal in

ature. f
The view of this set of experts is attractive because
here are complications of operations that occur in a
mall percentage of operations that all would agree are
sually unavoidable by reasonable surgeons. Wound in-
ections, incisional hernias, and postoperative bowel ob-
truction from adhesions are examples. These and other
ypes of complications will indeed happen once in
while in the hands of virtually all reasonably prudent
urgeons. In terms of ductal misidentification, these ex-
erts also see visual deception as an important element
n pathogenesis, but do not necessarily relate it to a spe-
ific technique or set of conditions. Instead, they believe
hat reasonably prudent surgeons can become disori-
nted by the visual information they are receiving, even
n the absence of risk factors such as inflammation and
nomalies and with any of the methods of ductal iden-
ification. Once they form a visual hypothesis that a duct
s the cystic duct, subsequent information is incorrectly
rocessed around the false hypothesis. Indeed, their ar-
ument is that visual disorientation must have occurred
ecause no surgeon would purposefully misidentify and
ause injury. To them, this is an unavoidable and unfore-
eeable form of human error that will just happen once
n awhile to reasonable surgeons.

In conclusion, the broad range of opinion among ex-
erts about what constitutes breech of standard of care in
isidentification injuries may be surprising and some-
hat disconcerting. In the future, it might be valuable

or a national surgical society to convene a consensus
onference in an attempt to define the standard of care
or laparoscopic cholecystetcomy. For now, it is the mi-
ieu in which we work. When litigation is in progress, the
laintiff’s lawyer will seek expert opinion and likely find
xperts of the first or second type. With an expert of the
irst type it is very likely that the litigation will proceed.
ut with the second type, litigation is often stopped
hen the expert states that a conclusive or positive
ethod of identification was used but failed because of

onditions. Conversely, when it seems that the surgeon
id not use an accepted method of identification or used
ne inappropriately, then the litigation may proceed.
he implications for practice and avoidance of litigation

re obvious; an accepted method of ductal identification
hould always be used and followed to its end point, at
hich it is supposed to provide positive identification

nd the steps documented. Routine proper application
f accepted methods increases the safety of the operation

or the patient, which is our primary goal. This theme of
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ulfilling our primary goal of safe practice while avoiding
itigation will be carried forward in the companion arti-
le, which looks at biliary injury in laparoscopic chole-
ystectomy more broadly.
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