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Abstract

Background Achieving the critical view of safety (CVS) before transection of the cystic artery and duct is im-
portant to reduce biliary duct injury in laparoscopic cholecystectomy. To gain more insight into complications after
laparoscopic cholecystectomy, we investigated whether the criteria for CVS were met during surgery by analyzing
videos of operations performed at our institution.

Methods All consecutive patients who underwent a completed laparoscopic cholecystectomy between 2009 and
2011 were included. The videos of the operations of patients with complications were independently reviewed and
rated by two investigators with a third consulted in the event of a disagreement. The reviewers answered consecutive
questions about whether the CVS criteria were met. Patients who underwent an elective laparoscopic cholecystec-
tomy and had no complications were used as a control group for comparison.

Results Of the 1108 consecutive patients who had undergone a laparoscopic cholecystectomy during the study
period, 8.8 % developed complications (average age 51 years) and 1.7 % had bile duct injuries [six patients (0.6 %)
had a major bile duct injury, type B, D, or E injury]. In the 65 surgical videos available for analysis, CVS was reached
in 80 % of cases according to the operative notes. However, the reviewers found that CVS was reached in only
10.8 % of the cases. Only in 18.7 % of the cases the operative notes and video agreed about CVS being reached. CVS
was not reached in any of the patients who had biliary injuries. In the control group, CVS was reached significantly

more often in 72 %.
Conclusions

In our institutional series of laparoscopic cholecystectomies with postoperative complications, CVS
was reached in only a few cases. Evaluating surgical videos of laparoscopic cholecystectomy cases are important and
we recommend its use to improve surgical technique and decrease the number of biliary injuries.

Introduction

Many studies have confirmed that laparoscopic cholecys-
tectomy is a safe procedure and that patients recover more
rapidly after laparoscopic than after open cholecystectomy
[1]. However, the procedure is not without risk.
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Complications such as bowel perforations and bile duct
injuries (BDIs) increase the morbidity and mortality risks
of the procedure [2]. To prevent complications, especially
BDlIs, safety protocols have been developed over the past
several years.

An important method to prevent BDIs was published in
1995 by Strasberg et al., who described how a “critical
view of safety” (CVS) should be achieved in each la-
paroscopic cholecystectomy [3]. For CVS to be achieved,
three criteria must be fulfilled. First, the triangle of Calot
[4] must be cleared of fat and fibrous tissue and a 360°
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view of the cystic duct must be attained. Second, the lowest
third of the gallbladder must be dissected from the liver
bed. Third, two and only two structures, should be seen
entering the gallbladder: the cystic duct and cystic artery
[3, 5]. Once these three criteria have been fulfilled, CVS
has been attained (Fig. 1). Attaining CVS would prevent
accidental biliary and vascular injuries due to uncommon
variations of anatomy, bleeding, and unclear anatomy.

Since the publication of several reports on serious bil-
iary injuries, CVS has gained in popularity as a safety
method [6, 7]. CVS is not a dissection technique, but rather
a technique of identification [3]. Several methods besides
CVS exist to prevent biliary injuries, including nine tech-
niques for intraoperative assessment of bile duct anatomy
[8], the use of vascular and biliary fluorescence imaging to
visualize the anatomy [9], and intraoperative cholangiog-
raphy, which has been shown to reduce the risk of BDIs
and to decrease the mortality rate of cholecystectomy [10].
Another method is the use of a 30° laparoscope [11-13],
and extra biliary reference points can play a role in
avoiding BDIs [12, 13]. Finally, Hunter popularized ma-
neuvers during laparoscopic cholecystectomy to aid in the
safe dissection of the gallbladder hilum: firm cephalic
traction on the fundus of the gallbladder to reduce redun-
dancy in the infundibulum of the gallbladder, lateral trac-
tion on the infundibulum of the gallbladder to place the
cystic duct perpendicular to the common bile duct, and
dissection of the cystic duct at the infundibulum of the
gallbladder’ [3, 11]. However, the Dutch guidelines rec-
ommend to use CVS as the standard safety method in the
Netherlands.

The Dutch guidelines [4, 14] also state that the operative
note should contain a statement about whether CVS has
been reached during laparoscopic cholecystectomy, and
that a picture of CVS should be included. Because of

Fig. 1 Critical view of safety

advances in visual technologies, it is now possible to record
a video of the procedure and studies have shown that a
video is better than a picture to evaluate CVS properly
[15].

To gain more insight in laparoscopic cholecystectomies
resulting in complications, we conducted a retrospective
study to determine whether the requirements of CVS were
met. We also sought to determine whether the operative note
concurs with the video in patients who developed compli-
cations after undergoing a laparoscopic cholecystectomy.

Patients and methods

The study population consisted of all consecutive patients
who underwent a laparoscopic completed cholecystectomy
for symptomatic gallstone disease at the Amphia Hospital
in Breda, a major teaching hospital in the Netherlands,
between 2009 and 2011. Acute and elective cases were
included and no distinction was made between cholecys-
tolithiasis or cholecystitis. The routine use of a 30° scope
and a cholangiography are not standard in our practice. The
study was approved by our IRB and the need for informed
consent was waived due to the retrospective study design
and the fact that no interventions were carried out.
Medical records, videos if available, and the operative
notes were reviewed retrospectively. Standard demo-
graphic information, including imaging, surgery informa-
tion, and complications (BDIs and non-bile duct injuries)
were recorded. Videos of laparoscopic cholecystectomies
were routinely saved on DVD, which were stored in the
medical archive. We also noted complications in patients
who underwent conversion from laparoscopic to open
cholecystectomy, and the reason for conversion.
Complications were defined as all adverse events within
30 days after surgery. In case of a BDI, the type of injury
was recorded according to the Strassberg classification:
minor BDI (type A: leakage into the gallbladder bed) or
major BDI (type B, C, D, and E) [3]. Non-bile duct injuries
were recorded retrospectively from electronic patient
records. Wound infections were defined by the following
criteria. Infection must occur within 30 days of the op-
eration and at least one of the following is present: purulent
discharge from the surgical site, purulent discharge from
wound or drain placed in wound, and organisms isolated
from aseptically obtained wound culture. In addition, there
must be at least one of the signs and symptoms of infec-
tion—pain or tenderness, localized swelling, or redness/
heat. ‘Abdominal pain’ was defined as tenderness or ab-
dominal discomfort which led to extra consultation at the
outpatient clinic, emergency department or hospital ad-
mission, without any specific diagnosis post-operatively.
To ensure that we did not exclude late BDIs such as

@ Springer



1800

World J Surg (2015) 39:1798-1803

Table 1 Patient and surgical characteristics

Complication group (N = 98) Control group (N = 75) p value®

Female n (%) 70 (71.4 %) 50 (66.7 %) n.s.
Average age in years (range) 51 (20-84) 50.4 (19-81) n.s.
Indications for surgery n.s.

Symptomatic cholecystitis 81 (82.7 %) 55 (73.3 %)

Acute cholecystitis 16 (16.3 %) 10 (13.3 %)

Elective: after cholecystitis 1 %) 34 %)

Elective: gallbladder polyps 0 1(1.3 %)

Elective: after biliary pancreatitis 0 4 (5.3 %)

Elective: A typical abdominal pain 0 1 (1.3 %)

Elective: after cholangitis 0 1(1.3 %)
Missing video 29 (28 %) n.a. n.a.
Resident performing the surgery 28 (28.6 %) 24 (32 %) n.s.
CVS reached in the operative notes in reviewed cases 52 (80 %) 73 (97.3 %) 0.003
CVS reached in reviewed cases 7 (10.8 %) 54 (72 %) <0.001

n.a. not applicable, n.s. not significant

2 y2test and 1 test

obstruction due to injuries that were missed during the
operation, we reviewed all medical records for data from
gastroenterology and surgery departments for BDIs that
were diagnosed more than 30 days after laparoscopic
cholecystectomy in patients who had complications.

As a control group, we included a random group of 75
consecutive patients in whom the DVD with video was
available who underwent an elective laparoscopic chole-
cystectomy for symptomatic gallstone disease without
complications. All cases with conversion to open chole-
cystectomy or missing videos were excluded.

Available videos of the surgery of all patients with
complications were reviewed and rated by two researchers
(surgical intern and senior resident in gastro-intestinal
(GI) surgery) and one GI surgeon independently. The
reviewers answered consecutive questions about the three
CVS criteria. If all three criteria were reached, CVS was
considered to have been obtained. When the observers
disagreed about whether CVS was obtained, the outcome
was discussed and a third GI surgeon was consulted. All
reviewers were blinded for clinical and surgical data and
patient outcome. A discrepancy between what the op-
erative note said about CVS and what the video analysis
showed was recorded.

Statistical analysis was performed with SPSS 20.0 for
Windows. Means are shown with standard deviation if data
were distributed normally and shown as medians and in-
terquartile range if data were not normally distributed. The
inter-observer agreement (Kappa score) was calculated for
the video assessments. The y” test was used to analyze the
relationship between complications (including BDIs
specifically) and whether CVS was obtained.

@ Springer

Results
Patient and surgical characteristics

During the study period, 1116 consecutive patients with
symptomatic gallstone disease underwent a laparoscopic
cholecystectomy. Of these patients, the medical records
could not be retrieved for eight, yielding a total of 1108
patients available for analysis.

Most (83.7 %) of the 1108 patients underwent elective
surgery, most often for symptomatic cholecystolithiasis,
followed by recurrent biliary pancreatitis, and recent
cholecystitis. The operations were performed by 16 sur-
geons. In 29 % of cases, the operation was carried out by a
resident, with an attending surgeon supervising. In 31 %,
the operation was carried out by a GI surgeon. The re-
maining operations were done by surgeons who are gen-
eralists in laparoscopic abdominal surgery.

The control group of patients who did not have com-
plications (Table 1) consisted of 25 men and 50 women
(mean age 50.4 years, range 19-81 years). Indications for
surgery were symptomatic cholecystolithiasis (55 cases,
73.3 %) and acute cholecystitis (10 cases, 13.3 %). This
group was comparable with the complication study group.

Complications

A total of 98 (8.8 %) patients developed complications
(Table 2), the most common of which were wound infec-
tions and non-specific abdominal pain, which was defined
as abdominal pain for which there is no diagnosis after
examination and baseline investigations. Nineteen patients
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Table 2 Complications in 98 patients after laparoscopic
cholecystectomy

Type of complication N (%)
Non-specific abdominal pain 34 (3.06)
Wound infection 22 (1.96)
Biliary injury 19 (1.71)
Trocar/wound bleeding 10 (0.90)
Recurrent symptomatic choledocholithiasis 9 (0.81)
Intra-abdominal bleeding 4 (0.36)
Bowel injury 3(0.27)
Trocar hernia 1 (0.09)
Septic shock (resulting in death) 1 (0.09)
Other® 8 (0.36)
% Other complications: urinary tract infection, pneumonia,

pancreatitis

(1.7 %) had BDIs, six of whom (0.6 %) had a major BDI,
type B, D, or E (Table 3).

Thirty-two patients (2.8 %) were re-admitted to the hos-
pital, and 33 (2.9 %) re-interventions were performed in 29
patients (2.6 %). Of these patients, 17 underwent an ERCP,
eight underwent percutaneous drainage (six bilomas, two
abscesses). Eight patients required another surgical proce-
dure, six of whom underwent a re-laparoscopy for suspected
bowel perforation, bile duct injury, or bleeding. Three of these
eight patients underwent an additional laparotomy for per-
sistent fistula, bowel perforation, or bleeding.

Three patients of the complication group (3 %) under-
went an ERCP after more than one month after the
cholecystectomy. In two cases, the ERCP was done to
extract a common bile duct stone. In one of this cases also a
bile duct stent was placed as the common bile duct was
very narrow, which might have been a stricture. The third
ERCP was performed cause of the suspicion of late bile
leakage. No leakage was found but the ERCP was com-
plicated by a perforation. All of these patients were diag-
nosed with minor complications in the first 30 days like as
wound infections.

In 31 cases (2.8 %) of the overall group, the laparo-
scopic cholecystectomy was converted to an open proce-
dure. Mostly this was done due to massive adhesions and
infiltration (90 %) surrounding the gallbladder. In three
cases a late conversion was performed, after CVS was al-
ready reached according to the operative notes. In these
cases, the surgeon decided to convert due to a bleeding
from the cystic artery after dissection. In one case (3 %), a
minor bile duct injury occurred for which a re-laparotomy
was performed. Three patients (10 %) developed a wound
infection. In five cases (16 %), an ERCP or MRCP was
performed because of persistent abdominal complaints,
none of which revealed any abnormal findings.

Video analysis

The video of the operation was missing for 29 of the 98
patients who had complications. Four additional patients
were excluded from video review for the following rea-
sons: in two cases, the gallbladder was freed from the liver
fundus first, in which case no CVS would be reached. For
two patients, only a video of the re-intervention la-
paroscopy was available.

For the 65 available videos of laparoscopic cholecys-
tectomies analyzed by the three reviewers (MN, JS, AR),
inter-observer agreement for reaching CVS was very high,
with a Kappa score of 0.96. The inter-observer agreement
was 0.99 for 360° view, 0.97 for two-structure view, and
0.97 for 1/3 of the gallbladder freed. In two cases (1.4 %),
observers disagreed initially about whether CVS was
reached, but after discussion and consultation with a third
GI surgeon, consensus was reached in both cases.

Agreement between video analysis and operative note

According to the operative notes for the 65 patients who
had videos, CVS was attained in 52 patients (80 %).
However, video review indicated that in CVS was attained
in only 10.8 % of cases, all of which occurred when a
resident was performing the surgery. When CVS was not
reached, a gastro-intestinal surgeon was performing the
surgery in 22.4 % of the cases, a non-GI surgeon in 50 %,
and a resident in 27.6 % of the cases. The operative note
and video agreed in 18.7 % about CVS being reached.
Eleven videos of patients with BDIs were available. In
73 % of the cases with biliary injuries, the operative report
noted that CVS was attained. Importantly, according to the
video analysis CVS was not attained in any of the patients
with a BDI. In most of these patients none of the three
criteria for CVS appeared to have been met, which is
significantly different than in the other cases (non-bile duct
complications and control group) (p = 0.008) (Table 4).

In the control group of 75 patients, the operative notes
indicated that CVS was attained in 73 cases (97.3 %).
According to the video analysis, CVS was actually reached
in 54 cases (72 %). There was no significant difference in
reaching CVS between gastro-intestinal and general sur-
geons in the study and control group overall (p = 0.48).
CVS was reached in much more operative notes (97.3 vs.
80 %) and was reached significantly more often in the
control group (72 vs. 10.8 %, p = 0.0001).

Discussion

Attaining CVS in laparoscopic cholecystectomy is
critically important. This way of dissecting the gallbladder
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Table 3 Type of biliary injury after laparoscopic cholecystectomy in
1108 patients

Type of biliary injury N (%)

Type A leakage into the gallbladder bed 13 (1.17)

Type B occlusion injuries of aberrant right 2 (0.18)
hepatic ducts

Type C transection injuries of aberrant right 0 (0)
hepatic ducts

Type D lateral damage to the common bile duct 3(0.27)
resulting in a biliary leak

Type E injuries to the main ducts 1 (0.09)

Total 19 (1.71)

Type B, C, D, E = major bile duct injury

pedicle is highly protective against bile duct injuries [6,
14-16]. Our study sought to examine if CVS was attained
in patients who underwent a laparoscopic cholecystectomy
that resulted in complications. Of 1108 patients studied,
8.8 % developed complications ranging from wound in-
fection to biliary injuries. The percentage of BDIs was
relatively high (1.7 %), and 0.6 % were major bile duct
injuries. This percentage did not exceed the average of
0.26-0.6 % reported in other studies [17].

The incidence of biliary injuries has not decreased in the
past decade [18]. One reason for this may be that although
CVS is recommended, it is often not attained. In our study,
the video reviewers found that CVS was not reached in any
of the patients who had BDIs. Furthermore, one or two of
the three CVS criteria were met only in a few cases.
Consequently, there was a high risk of BDI. As far as we
know, other studies have not reported yet whether CVS
was actually reached in cases with complications.

Our analysis of 65 patients who had both an operative
note and a video showed that a large discrepancy regarding
whether CVS was attained. According to the operative
notes, CVS was reached in 52 patients (80 %), whereas
video review indicated that this was true in only 10.8 % of
cases. The operative note and video agreed about CVS
being reached in only 18.7 % of cases; a finding that agrees
with those from another study that reported that operative
notes do not always adequately represent the actual la-
paroscopy performed [19]. In our study, CVS was not
reached in any of the patients who had biliary injuries,
although CVS was reported to be reached in 73 % of op-
erative notes. These findings suggest that although a sur-
geon may have stated or believed that CVS was reached, as
documented in the operative note, this was not the case.
Whether surgeons actually believed they had reached CVS
or if they just routinely state that they have cannot be de-
termined from our study. Since the video reviewers’ task
was only to ascertain whether the criteria of CVS were met,
there is no way to tell whether surgeons could have
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prevented BDIs if CVS was reached in the patients in our
series.

In our study, the operative note reported that CVS was
reached much more often in patients who had no compli-
cations than in those who had them (97.3 vs. 80 %). The
disparity was even greater for video review, which showed
that CVS was attained much more often in the control
group than in the complication group (72 vs. 10.8 %). This
shows that CVS contributes to the safety of the operation
and limits the complications.

The availability of surgical videos enabled us to analyze
cases with complications in detail. Unfortunately, videos
were missing for 28 % of patients with complications and
32 % of those without complications because not all videos
were recorded or stored properly at the beginning of our
study. Our Department’s goal is to video record all
minimally invasive procedures on DVD, but in many
hospitals in the Netherlands, this is not yet a common
practice, although there is clear evidence that a video
analysis of CVS in laparoscopic cholecystectomy is better
than a picture [15]. Since 2013, every laparoscopic pro-
cedure in our hospital has to be recorded on DVD. These
DVDs are stored in the medical archive. However, we are
aiming for digital video storage in the electronic patient
system. Despite the absence of videos for many patients,
our study still presents information about CVS for the
majority of patients who had a complicated course.
Another study limitation is that the video reviewers were
not blinded for the purpose of the study. To limit the effects
of this, they reviewed the videos independently.

The purpose of reaching CVS is specifically to prevent
BDIs, not other complications. We nevertheless reported
all complications rather than only BDIs, because we were
interested in exploring a potential connection between CVS
and other complications. For example, there might have
been a relationship between not attaining CVS and less
precise surgical dissection, or a technically challenging
dissection due to inflammation. If we found that kind of
relationship, there could also be a connection with the
occurrence of other complications such as postoperative
hemorrhage or infections because of bile leakage. We did
not find any specific relationship, although our study design
was not appropriate to investigate this and a sequel study is
recommended. We consider follow-up rate and complete-
ness of complication registration of postoperative patients
as high, as all patients were seen for follow-up 2 weeks
post-operatively and all patients lived in the area served by
our hospital and emergency room.

Our findings lead us to recommend that surgeons and
surgical residents continue to be trained on CVS. After we
analyzed our findings, our Department implemented mea-
sures to educate surgeons and residents through lectures, an
instructive email, and instructive videos on the topic of
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Table 4 Evaluation of critical view of safety (CVS) between patients who had complications and patients who did not have complications after

laparoscopic cholecystectomy

CVS criteria CVS not reached complications ~ CVS not reached BDIs ~ CVS not reached control ~ p value
group overall N = 58 (89.2 %) group N = 11 (100 %)  group N = 21 (28 %)
360° view of cystic duct  No N(%) 42 (64.6 %) 8 (72,7 %) 9 (12 %) 0.009
Yes N(%) 23 (354 %) 3 (27.3 %) 66 (88 %)
Two structures seen No N(%) 47 (72.3 %) 10 91 %) 18 (24 %) 0.002
entering gall bladder Yes N(%) 18 (27.7 %) 19 %) 57 (76 %)
1/3 of gall bladder No N(%) 44 (69.3 %) 11 (100 %) 15 (20 %) 0.000
dissected from Yes N(%) 20 (30.7 %) 0 (0 %) 60 (80 %)

liver

CVS and the pitfalls of laparoscopic cholecystectomy. For
the future, we aim to invest in 3D imaging in laparoscopy
with angled scopes to improve safety.

In the Netherlands, all residents undergo intensive train-
ing in minimally invasive procedures and CVS related to
laparoscopic cholecystectomy. Interestingly, the video re-
view in our study showed CVS was attained in only 10.8 %
of cases, all of which occurred when a resident was per-
forming the surgery. Although we cannot generalize on the
basis of a single institution, we hope this finding indicates
that CVS will be attained more frequently in the future.

Conclusions

Our study of laparoscopic cholecystectomy shows that
CVS is frequently not attained in patients who have with
biliary injuries, but is reached in most cases when there are
no complications. Evaluating cases in which complications
develop can help surgeons improve their technique and
thereby prevent biliary injuries in the future.

Conflict of interest Conflicts of interest and source of funding: The
authors declare no conflict of interest. No funding was received for
this work from any of the following organizations: National Institutes
of Health (NIH); Wellcome Trust; Howard Hughes Medical Institute
(HHMI); or others.

References

1. Keus F, de Jong JA, Gooszen HG et al (2006) Laparoscopic
versus open cholecystectomy for patients with symptomatic
cholecystolithiasis. Cochrane Database Syst Rev (4):CD006231.
doi:10.1002/14651858.CD006231

2. A prospective analysis of 1518 laparoscopic cholecystectomies
(1991) The Southern Surgeons Club. N Engl J Med 324(16):1073—
1078

3. Strasberg SM, Hertl M, Soper NJ (1995) An analysis of the
problem of biliary injury during laparoscopic cholecystectomy.
J Am Coll Surg 180(1):101-125

4. J.F. Lange LPSS (2006). Best practice: De techniek van de la-
paroscopische cholecystectomie (Critical View of Safety [CVS];

11.

12.

13.

14.

15.

16.

17.

18.

19.

Werkgroep Endoscopische Chirurgie van de Nederlandse
Vereniging voor Heelkunde)

. Jorgensen T, Teglbjerg JS, Wille-Jorgensen P et al (1991) Per-

sisting pain after cholecystectomy. A prospective investigation.
Scand J Gastroenterol 26(1):124-128

. Nuzzo G, Giuliante F, Giovannini I et al (2005) Bile duct injury

during laparoscopic cholecystectomy: results of an Italian na-
tional survey on 56 591 cholecystectomies. Arch Surg 140(10):
986-992

. Vollmer CM Jr, Callery MP (2007) Biliary injury following la-

paroscopic cholecystectomy: why still a problem? Gastroen-
terology 133(3):1039-1041

. Buddingh KT, Nieuwenhuijs VB, van Buuren L, Hulscher JB, de

Jong JS, van Dam GM (2011) Intraoperative assessment of biliary
anatomy for prevention of bile duct injury: a review of current and
future patient safety interventions. Surg Endosc 25(8):2449-2461

. Schols RM, Bouvy ND, van Dam RM, Masclee AA, Dejong CH,

Stassen LP (2013) Combined vascular and biliary fluorescence
imaging in laparoscopic cholecystectomy. Surg Endosc 27(12):
4511-4517

. Tornqgvist B, Stromberg C, Persson G, Nilsson M (2012) Effect of

intended intraoperative cholangiography and early detection of
bile duct injury on survival after cholecystectomy: population
based cohort study. BMJ 345:e6457

Hunter JG (1991) Avoidance of bile duct injury during laparo-
scopic cholecystectomy. Am J Surg 162(1):71-76

Hugh TB, Kelly MD, Mekisic A (1997) Rouviere’s sulcus: a
useful landmark in laparoscopic cholecystectomy. Br J Surg
84(9):1253-1254

Hugh TB (2002) New strategies to prevent laparoscopic bile duct
injury—surgeons can learn from pilots. Surgery 132(5):826-835
Wauben LS, Goossens RH, van Eijk DJ et al (2008) Evaluation of
protocol uniformity concerning laparoscopic cholecystectomy in
the Netherlands. World J Surg 32(4):613-620. doi:10.1007/
$00268-007-9323-9

Emous M, Westerterp M, Wind J et al (2010) Registering the critical
view of safety: photo or video? Surg Endosc 24(10):2527-2530
Kennedy TM, Jones RH (2000) Epidemiology of cholecystecto-
my and irritable bowel syndrome in a UK population. Br J Surg
87(12):1658-1663

Thurley PD, Dhingsa R (2008) Laparoscopic cholecystectomy:
postoperative imaging. AJR Am J Roentgenol 191(3):794-801
Khan MH, Howard TJ, Fogel EL et al (2007) Frequency of biliary
complications after laparoscopic cholecystectomy detected by
ERCP: experience at a large tertiary referral center. Gastrointest
Endosc 65(2):247-252

Wauben LS, van Grevenstein WM, Goossens RH et al (2011)
Operative notes do not reflect reality in laparoscopic cholecys-
tectomy. Br J Surg 98(10):1431-1436

@ Springer


http://dx.doi.org/10.1002/14651858.CD006231
http://dx.doi.org/10.1007/s00268-007-9323-9
http://dx.doi.org/10.1007/s00268-007-9323-9

	Complications After Laparoscopic Cholecystectomy: A Video Evaluation Study of Whether the Critical View of Safety was Reached
	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Patients and methods
	Results
	Patient and surgical characteristics
	Complications
	Video analysis
	Agreement between video analysis and operative note

	Discussion
	Conclusions
	Conflict of interest
	References




