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Abstract 

Background: Despite the call to enhance accuracy and value of operation records few international recommended 
minimal standards for operative notes documentation have been described. This study undertook a systematic review 
of existing operative reporting systems for laparoscopic cholecystectomy (LC) to fashion a comprehensive, synoptic 
operative reporting template for the future.

Methods: A search for all relevant articles was conducted using PubMed version of Medline, Scopus and Web of Sci‑
ence databases in June 2021, for publications from January 1st 2011 to October 25th 2021, using the keywords: lapa‑
roscopic cholecystectomy AND operation notes OR operative notes OR proforma OR documentation OR report OR 
narrative OR audio‑visual OR synoptic OR digital. Two reviewers (NOC, GMC) independently assessed each published 
study using a MINORS score of ≥ 16 for comparative and ≥ 10 for non‑comparative for inclusion. This systematic 
review followed PRISMA guidelines and was registered with PROSPERO. Synoptic operative templates from published 
data were assimilated into one “ideal” laparoscopic operative report template following international input from the 
World Society of Emergency Surgery board.

Results: A total of 3567 articles were reviewed. Following MINORS grading 25 studies were selected spanning 14 
countries and 4 continents. Twenty‑two studies were prospective. A holistic overview of the operative procedure doc‑
umentation was reported in 6/25 studies and a further 19 papers dealt with selective surgical aspects of LC. A unique 
synoptic LC operative reporting template was developed and translated into Chinese/Mandarin, French and Arabic.

Conclusion: This systematic review identified a paucity of publications dealing with operative reporting of LC. The 
proposed new template may be integrated digitally with hospitals’ medical systems and include additional narrative 
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Introduction
Clear decision making and precise operative strategy and 
documentation are fundamental to optimizing surgical 
outcomes. Despite implementation of quality improve-
ment programs including digital transformation of many 
medical systems the surgical operation report remains 
inadequate, with many inaccuracies and under-reporting 
of the actual procedure undertaken [1].

Changes to operative documentation were recom-
mended over one hundred years ago by Eugène-Louis 
Doyen, who advocated the use of cinematography to 
document and improve outcomes [2]. Fifty years ago, 
dictation and typing of operative notes was suggested 
by Stanley-Brown, to address legibility [3] and, more 
recently, Ballester and colleagues recommended elec-
tronic synoptic documentation [4, 5]. Despite the advo-
cacy for better records, change has been slow, in part due 
to lack of training of surgical trainees in proper docu-
mentation of operative procedures [4, 6].

To enhance the accuracy and value of operative docu-
mentation international recommended minimal stand-
ards have been proposed (Table 1) [7, 8].

Operation notes are fundamental in communicating 
patient care, resident education, information for surgeons 
and act as a resource tool for outcome improvement and 
research [9]. Furthermore, they provide a mechanism for 

healthcare reimbursement and an improvement in qual-
ity of care [10].

There is increasing realization of the value of synoptic 
operative notes which are templated and procedure spe-
cific [11]. Inclusion of archived (and retrievable) video 
recordings and intra-operative photographs may enhance 
reporting, not just of surgical procedures but in many 
areas of medicine [12–14]. As part of change manage-
ment in surgery physician and patient concerns regard-
ing privacy, data protection, and potential medico-legal 
exposure need to be addressed [15].

Laparoscopic cholecystectomy (LC) is one of the com-
monest operations performed globally, with over 1.1 mil-
lion procedures per annum in the United States alone 
[16]. To understand the patient’s path to recovery and 
potential adverse outcomes, which may occur in up to 
20% of patients, requires a transparent description of 
operative findings and procedures is advisable [17].

It has been recognized that operative notes may not, 
in their current format, adequately represent the actual 
performed procedure with suboptimal use of intra-oper-
ative imaging [12, 18–20]. Many guidelines relating to the 
management of cholecystitis have been produced, but, to 
our knowledge, none have dealt with the operative report 
[21, 22].

Comprehensive reporting systems need to provide 
insight into a surgeon’s decision-making and facilitate a 
better understanding of intra-operative difficulties. Few 
studies have created a comprehensive gallbladder opera-
tive reporting template [23]. The aim of this study was 
to undertake a systematic review of existing operative 
reporting systems for LC and propose a comprehensive, 
synoptic operative reporting template for the future.

Methods
Search strategy
A search for all relevant articles was conducted using 
the PubMed version of Medline, Scopus and Web of Sci-
ence electronic databases in June 2021. The search was 
conducted using the keywords: laparoscopic cholecys-
tectomy AND operation notes OR operative notes OR 
proforma OR documentation OR report OR narrative 
OR audio-visual OR synoptic OR digital. MeSH terms 
were used to search PubMed and Scopus. Articles from 
January 1st, 2011, to October 25th, 2021 were chosen to 
capture current literature.

text and audio‑visual data. The template may help define new OR (operating room) recording standards and impact 
on care for patients undergoing LC.

Keywords: Laparoscopic cholecystectomy, Synoptic reporting, Operation notes, Patient safety

Table 1 Royal College of Surgeons of Ireland criteria for 
operative synoptic reporting

1 Date and time

2 Elective/emergency procedure

3 The names of the operating surgeon(s) and assistant(s)

4 The operative procedure carried out

5 The incision

6 The operative diagnosis

7 The operative findings

8 Any problems/complications

9 Any extra procedure performed and the reason why it was per‑
formed

10 Details of tissue removed, added or altered

11 Identification of any prosthesis used, including the serial numbers of 
prostheses and other implanted materials

12 Details of closure technique

13 Post‑operative care instructions

14 Signature
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Inclusion and exclusion criteria
In order to avoid selection bias, the methods of the sys-
tematic review and the inclusion criteria of the study 
were specified in advance and documented in a pro-
tocol which was registered with the PROSPERO data-
base (International Prospective Register of Systematic 
Reviews)  registration number: CRD42021292839. 
This systematic review followed the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines [24]. Full text, English language 
articles reporting studies on operative documenta-
tion of patients undergoing LC were included. Sys-
tematic reviews, meta-analyses, case reports, editorial 
comments and letters were excluded, as were studies 
of paediatric (< 16  years of age) patients or pregnant 
patients. Citations were exported into Microsoft Excel 
and duplicates were subsequently removed. The refer-
ence sections of reviewed studies were examined for 
eventual further retrieval of papers not identified by the 
initial search strategy.

Study selection and data extraction
Once identified by the search strategy, studies were 
screened for inclusion initially by title, then abstract 
and subsequently by full text review. Eligibility assess-
ment was performed independently by two reviewers 
(NO’C, CM). Disagreements were resolved by con-
sensus and if no agreement could be reached a third 
reviewer (AJ) was involved.

Two reviewers (NOC, GMC) independently assessed 
each published study for the quality of study design and 
risk of bias by using standardized pre-piloted forms 
incorporating the methodological index for non-rand-
omized studies (MINORS) score [25]. A MINORS score 
of ≥ 16 out of 24 for comparative and ≥ 10 for non-
comparative was considered the standard for inclusion.

A critical evaluation of each study was conducted by 
the reviewers. The method of the operative note docu-
mentation was recorded as handwritten, dictated and 
typed, or electronically stored. In addition, the use of a 
template or synoptic report was documented, including 
any facility for digital archiving and storage of operative 
photographs or videos. Synoptic operative templates 
from published data were assimilated into one “ideal” 
laparoscopic operative report template.

Results
A total of 3567 articles were reviewed. Following 
qualitative assessment by MINORS grading 24 studies 
were selected spanning 14 countries and 4 continents. 
Twenty-two studies were prospective. Reference sec-
tion review yielded one additional paper by Harvey 

et  al. which was included in the final data synthesis 
making a total of 25 studies (Fig.  1) [9, 12, 13, 18–20, 
23, 26–43].

A holistic overview of the operative procedure docu-
mentation was reported in 6/25 studies (Table 2).

A further 19 papers dealt with selective surgical aspects 
such as the inclusion of audio-visual tools and scoring of 
biliary anatomy (Table 3).

An operative template reporting tool was reported 
in 6 studies [9, 13, 18, 20, 31, 42]. Deal and colleagues 
reported the use of a dictated operative template which 
incorporated 42 data fields including patient and oper-
ating team identifiers, pre-operative assessment, intra-
operative findings, intra-operative complications, 
procedures, the use of intra-operative cholangiography 
(IOC), use of drains and wound closure technique [9]. 
They did not include post-operative instructions or 
mention the surgeon’s signature. The study by Harvey 
et al. reported 14 items which were subdivided and con-
tained expanded prompts within the template [31]. These 
included documentation of operative urgency, patients’ 
admission status and indication for surgery. Booij et  al. 
developed a template of 33 operative details to analyze 
patients’ referrals to a single centre with common bile 
duct (CBD) injuries post LC [20].

Eryigit et  al. used an 11-point operative template 
including 8 sub-headings related to visualisation of trocar 
introduction and removal [13].

In a comparison of 125 video recordings and operative 
notes, Wauben et al. reported 6 key steps of the LC based on 
the 2006 guideline from the Dutch Surgical Society (DSS) 
[18, 44]. These included: (1) trocars insertion under direct 
vision; (2) gallbladder’s condition; (3) safety critical view 
(CVS); (4) clips placement; (5) liver haemostasis, and (6) 
trocar removal under vision. CVS was defined as completely 
unfolding Calot’s triangle with mobilizing of gallbladder 
neck from its bed on the liver before clipping and transect-
ing the cystic artery and duct. In a more recent publication, 
Wauben et  al. compared different surgeons’ LC reports 
against a list of 45 items in the operative template, including 
15/45 items detailing trocar size, location and removal [42].

Thomson et al. performed an audit of 130 LC operative 
notes to determine compliance with Royal College of Sur-
geons (RCS) and DSS reporting standards. The authors 
then created a synoptic template containing 56 items for 
documentation (with narrative options) before prospec-
tively evaluating a further 128 templated LC reports for 
completion of the audit cycle [23].

Very few studies used hand written reports, up to 70% 
of which were illegible in a study by Baigrie from 1994 
[3]. Digital archiving LC systems have not been published 
to our knowledge but are appearing on the web https:// 

https://www.touchsurgery.com/
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Records screened 
(n =3,657)

Screened by title: n = 3,657
Screened by title and abstract: n = 382

Full-text articles assessed for eligibility 
(n = 88)

Full-text articles 
excluded, with reasons 

(n = 64)

Study focus not relevant 
to operative 

documentation: 48

Case reports: 6

Systematic Review: 6

Full text not available: 4

Records after duplicates removed 
(n =3,657)

Records excluded 
(n = 3,569)

Excluded by title: n = 3,273
Excluded by abstract: n = 296

Studies included in qualitative synthesis 
(n = 24)

Prospective: n = 21
Retrospective: n = 3

Fig. 1 PRISMA flow diagram: identification, review and selection of articles included in the systematic review

Table 2 Studies undertaking comprehensive operative note review

Author Year Country Study design Main selective area

Deal 2018 USA Prospective Synoptic operative reporting

Harvey 2007 UK Prospective Synoptic operative reporting

Shaikh 2019 Pakistan Prospective Synoptic operative reporting

Thomson 2016 UK Prospective Synoptic operative reporting

Wauben 2011 The Netherlands Prospective Operative note accuracy

Wauben 2013 The Netherlands Prospective Operative note accuracy
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www. touch surge ry. com/ [45]. Links to billing were 
mentioned in one study and there is an opportunity to 
enhance coding and billing through an accurate proce-
dure recording [10].

Completion rates
In a multi-institutional evaluation of synoptic operative 
reports (SORs) versus dictated operative reports (DORs) 
in 35 patients undergoing LC, Deal and colleagues 
reported completion rates of 99.7% for SORs versus 76% 
for associated DORs [9]. Moreover, 87% of surveyed sur-
geons in the study indicated a preference for the synoptic 
format. A brief narrative comment was added in 48.5% of 
cases.

Thomson et  al. showed a significant improvement in 
documentation rates for procedural data upon introduc-
tion of an SOR for LC in a three-hospital NHS Trust, 
including operative time (82% SOR vs. 25% DOR), 
operative setting (95% SOR vs. 3% DOR), complications 
(83% SOR vs. 49% DOR), name of surgeon (99% SOR 
vs. 93% DOR) and signature (96% SOR vs. 88% DOR), 
but a decrease in documentation of the procedure date 
(89% vs. 99%) [23]. The authors also found a significant 
positive correlation between the surgical experience 
level and DOR completion rates (p < 0.0001), although 
the correlation was no longer significant following SOR 
introduction.

In a prospective series of 25 consecutive LC performed 
in a single institution, Shaikh et al. demonstrated a 79% 
completion rate in SORs versus 25% in DORs [36].

Intra‑operative image recording
Intra-operative photography during LC has been used 
to document the CVS. Adequacy of such photogra-
phy in achieving the CVS was reviewed by two expert 
observers in a prospective audit of 100 consecutive 
LCs [19]. The measured rate of an adequate CVS was 
52% and 45%, respectively. This raises the question of 
need for artificial intelligence or machine learning algo-
rithms to help in assess completeness. Sanford and col-
leagues proposed a method of “doublet” photography 
which combines both anterior and posterior imaging of 
the CVS [35]. In this study of a series of 28 elective LCs, 
photographs of anterior, posterior and doublet view 
were rated by two independent surgeons. Anterior or 
posterior images alone received significantly lower ‘sat-
isfactory’ ratings than doublet views (76.8% vs. 96.4%, 
p = 0.02). Buddingh et  al. found IOC to be more con-
clusive than photography of the CVS for documenta-
tion of biliary anatomy, with 57% of IOCs conducted in 
63 procedures deemed conclusive by blinded experts 
versus 25% for photographs of the CVS for the same 
procedures [28]. Eryigit et al. reported that video docu-
mentation of LCs adequately depicted surgical steps 

Table 3 Studies with selective surgical documentation review

Author Year Country Study design Main selective area

Balla 2018 Italy Prospective Grade of biliary anatomy injury

Bolivar‑Rodriguez 2018 Mexico Prospective Imaging biliary anatomy

Booij 2018 The Netherlands Retrospective Operation note accuracy

Buddingh 2011 The Netherlands Prospective Biliary anatomy documentation

Cho 2017 Korea Prospective Grading of biliary anatomy injury

Eryigit 2020 The Netherlands Prospective Audio and video recording of cholecystectomy

Fingerhut 2013 The Netherlands Prospective Common bile duct injury grading system

Griffiths 2019 UK Prospective Grade of cholecystitis

Lam 2014 Australia Prospective Imaging biliary anatomy

Loukas 2018 Greece Prospective Procedure video documentation

Nassar 2020 UK Prospective Pre‑operative risk scoring

Sakowska 2016 New Zealand Prospective Digitalized hospital workflow system

Sanford 2014 USA Prospective Imaging biliary anatomy

Sebastian 2021 Poland Prospective Imaging biliary anatomy

Siada 2019 USA Retrospective Grade of cholecystitis

Sugrue 2015 Global Prospective Grade of cholecystitis

Sugrue 2019 Global Prospective Grade of cholecystitis

Tullavardhana 2016 Thailand Retrospective Video and photo documentation of anatomy

Vivek 2014 India Prospective Grade of operative difficulty

https://www.touchsurgery.com/
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in 1005/1089 (92.3%) video observations compared to 
849/1089 (78%) in operative notes (p < 0.001) [13]. The 
addition of audio recordings resolved some discrep-
ancies between video recordings and operative notes, 
resulting in a drop in discrepancy from 23% with audio 
adjustment to 11.8% without (p < 0.001).

The integration of SORs into a hospital medical record 
system was addressed by Sakowska et  al. [34]. These 
authors reported uptake of SORs for LCs rose from 
under 20% in the first month to 100% within the second 
month after introduction and remained > 90% for the 
next 7seven months. SORs were immediately available 
when patients arrived in the recovery room and reached 
the electronic health record of the hospital within a 
median time of 5 min (IQR 3–8 min, n = 425), compared 
to a median time of 2two days for traditional DORs (IQR 
1–5 days, n = 174).

Scoring systems
Documentation of scoring/grading systems were 
reported in six papers, three relating to gallbladder scor-
ing, two to bile duct injury and one to the development of 
a pre-operative risk score [26, 30, 33, 38, 39, 43]. Opera-
tive difficulty was the subject of four publications which 
focused on predictive scoring systems for difficulties 
encountered during LC. Griffith et  al. aimed to validate 
a difficulty grading system (Nassar scale) by testing its 
applicability in two large databases [30]. As the difficulty 
grade increased from 1 to 4, they found an increase in 
the median length of stay from 0 to 4 days, as well as an 
increase in 30-day complication rates from 7.6 to 24.4% 
(both p < 0.001).

In a prospective, multi-institutional, web-based study 
of over 500 LC, Sugrue et al. reported a laparoscopic to 
open conversion rate of 14.1% and showed a positive cor-
relation between increased scores on the G10 gallbladder 
scoring system and conversion to open surgery, with 33% 
of operations with G10 scores of ≥ 5 being converted to 
open (p < 0.001) [39]. A pre-operative risk score based on 
8 independent predictors of difficulty was used to clas-
sify low, medium and high risk patients in a study by 
Nasser et al. [33]. In this study the proportion of difficult 
operations was 11.0% in low-risk, 31.1% in medium risk 
and 80.0% in high risk patients. On external validation, 
the score returned an area under the ROC curve of 0.789 
(95% CI 0.773–0.806, p < 0.001).

Two of the included papers dealt with biliary duct 
injury (BDI) scoring systems, specifically the ATOM 
scoring system proposed by Fingerhut et  al. [43]. Balla 
et al. reviewed 26 patients who presented with BDI to a 
single institution and concluded that ATOM classifica-
tion included every aspect of each case of BDI within 

their study, whereas 5 other main classifications lacked at 
least 1 relevant injury detail [26].

Following interrogation of existing safety evidence and 
previously published templates, a proposed synoptic lap-
aroscopic operative reporting template is shown in Fig. 2. 
This has been translated into Chinese/Mandarin, French 
and Arabic (Additional files 1, 2 and 3).

Discussion
This systematic review identified a paucity of publica-
tions dealing with operative reporting of LC. Of the 23 
articles with reference to cholecystectomy, only six uti-
lized a data extraction template [9, 13, 20, 23, 31, 42]. 
Several publications referenced existing generic opera-
tive guidelines published by the RCS and RCSI. The DSS 
guidelines, recommending specific safety steps, have led 
to many publications on reporting the CVS [44] (Dutch 
Surgical Society Guidelines 2016). Only six papers dealt 
with entire operating reporting and both Deal’s and 
Thomson’s were comprehensive [9, 23].

The mode of recording the operative note was histori-
cally paper-based, consisting of a handwritten narrative 
at the surgeon’s discretion. However, operative note 
recording is rarely taught to residents. Eichholz et  al. 
in a survey of US Program directors and Borchert, in a 
UK survey of surgical tutors, both recommended for-
mal training during residency of operative note-writing 
to improve surgical documentation [6, 46]. Many stud-
ies report that both consultants and residents frequently 
omit some essential surgical elements [42].

St John et al. in a recent prospective study on the doc-
umentation in the consent process in general and breast 
surgery found handwritten forms were associated with a 
high error rate by omitting key elements compared to a 
standard template [47]. Paper-based systems have evolved 
over time to dictated and typed reports which, in many 
institutions, have now been incorporated into electronic 
health records. This reflects advances in other areas of 
medicine such as pathology and radiology where synop-
tic reporting has improved communication and reduced 
reporting delays. Two recent meta-analyses by Stogryn 
et  al. and Eryigit et  al. compared synoptic versus nar-
rative operative reports across a wide range of surgical 
disciplines [11, 48]. Both including publications from 
Harvey and Thomson dealing with LC [23, 31]. Both dem-
onstrated that synoptic reporting was significantly more 
complete than the narrative one with shorter completion 
times. Synoptic operative reports, whether hand written, 
dictated and typed or generated de novo using a comput-
erized template, should ideally be procedure specific. The 
completeness of operative reports in LC has been shown 
to be improved by synoptic reporting [9, 20, 23, 31, 42].
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LLaappaarroossccooppiicc CChhoolleeccyysstteeccttoommyyOOppeerraattiivvee RReeppoorrtt
Name of Patient: ____________      Date of Admission: __________   Hospital Number: _________   

Date: ____________ Time: ____________ Time out checklist done  

Age: ________ Surgeon: _____________________

Gender: _________ Assistants: ____________________

BMI: _____ Anesthetist: ___________________

ASA Score: _______ Scrub Nurse: __________________

Procedure Details: *Insert “Y” = Yes, or “N” = No in and numerical values in 

Prophylactic Antibiotics Type: _________ Time of Administration: __________

Indication for surgery: _____________________ Elective or Emergency Day Case

Operation performed: ________________________

Approach:  Laparoscopic Converted 

If converted, reason for conversion: ____________________________________________

Peritoneal Entry: Veress Semi-Open-“Hassan” 

Port inserted under direct vision Ports of Entry:  Number  

Size:     ≤4mm 5mm 10-11mm 15mm 

General Operative Findings: _________________________________________________________________

_________________________________________________________________________________

General Laparoscopy outside Gallbladder:       Normal 

Comments/Other Abdominal Findings: ___________________________________________________________

Intraabdominal adhesions:  None RUQ RIF Diffuse 

Gallbladder Findings:

Size:   Contracted Normal Distended Cystic Duct:   Length _____ mm    Diameter _____mm

Adhesions on GB: None <50% >50% Buried 

Able to Grasp GB without decompression GB Decompressed 

Mucocele  Empyema Fistula 

Fig. 2 Proposed synoptic operative report for laparoscopic cholecystectomy
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LLaappaarroossccooppiicc CChhoolleeccyysstteeccttoommyyOOppeerraattiivvee RReeppoorrtt

Free Fluid Fluid in RUQ only Free fluid in abdomen 

Critical view of safety identified Photographed Videod Rouviere’s Sulcus Identified

IOC:  Not attempted Attempted but Failed Normal CBD stone CBD abnormality 

Common bile duct exploration:   Transcystic Choledochotomy Successful Clearance 

Intra-operative ERCP 

Comment ___________________________________________________________________________

Problems/Complications: Gallbladder perforation Spillage of Stones All stones retrieved  Yes   No

Organ Injury Bowel injury CBD injury Vascular injury Blood Loss (mls) 

Other: _________________________________________________________  Culture swab sent to micro  

Type of Cholecystectomy Performed: 

Total Sub-Total Fundus First GB Not removed 

If Subtotal: All stones removed Reconstituted Fenestrated 

Lavage GB removed with bag Drain

Wound Closure: Fascia closed on 3mm ports 5mm 10-11mm 15mm 

Suture Material 

Local Anaesthetic: Intraperitoneal: ________________     Wound: ___________________

Skin Closure Subcuticular Skin Stich Clips Glue

G10 Score Grade Gallbladder weight without stones (grams)

Post-operative Instructions: Analgesia: __________________

Other: ______________________________________________

Additional comments: _______________________________________________________________

_________________________________________________________________________________

Surgeon signature (Date & time signed): _______________________________________

Fig. 2 continued
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An alternative to synoptic reporting in LC was pro-
posed by Stewart et  al. [49]. The authors hypothesized 
that if more attention were paid to the objectives of oper-
ative reports, their content would more predictably con-
tain the most relevant information, which might channel 
thinking in beneficial directions during surgery. Using the 
method of cognitive task analysis, the authors identified a 
number of key steps in the performance of LC. By fram-
ing the surgeon’s thinking, cognitive task analysis would 
be expected to reduce operative complications. Stewart 
and colleagues argued that supplanting a narrative opera-
tive report with a synoptic template (with limited free 
text input) would result in the loss of important informa-
tion including contextual background. Accordingly, we 
have added a narrative section at the end of the proposed 
report to capture other important data that were not cap-
tured by the form. In future the checklist should have the 
option of self-generating a written narrative report.

A key challenge in LC is the identification of the CVS. 
Although considered an essential surgical safety step 
many studies have found a lack of proper documenta-
tion of the CVS in the operative notes. This concept was 
reinforced in the study by Wauben et  al. who identified 
that the written operative notes do not adequately repre-
sent the actual LC performed often omitting important 
procedural steps [18]. More than 15  years have elapsed 
since the Dutch Society of Surgery recommendation on 
image registration [50]. Even when documented in the 
notes, the view of the CVS is not always confirmed on 
video recordings. Most but not all studies found video 
recording to be more helpful and accurate than photo 
documentation of the CVS. Eryigit et al. suggested audio 
addition to enhance accuracy and to improve under-
standing of decision-making [13]. More recently, Sobba 
et  al. instituted an innovative operative image messag-
ing service in an attempt to establish better agreement 
among surgeons about obtaining the CVS [10].

There have been no prospective studies or RCTs relat-
ing to the type of OR report with patient outcomes. Con-
fining our search to English language only is a limitation 
of this systematic review and ability to undertake a bias 
analysis was difficult.

The findings at LC for both elective and emergency sur-
gery can be so variable that many authors have attempted 
to grade or score the findings. This offers some stand-
ardization when trying to assess the outcome of operative 
strategy and decision making. However, none of the cur-
rently reported LC specific templates have incorporated 
a scoring system. In a previous study, Sugrue et al. intro-
duced the G10 score (and grade of difficulty) to define the 
status of the gallbladder at surgery for documentation in 
the operative report [38, 39]. This may facilitate a better 
understanding of intra-operative events and may lead 

to improved post-operative care and better patient out-
comes but is somewhat cumbersome to calculate.

Ideally the LC operative report we have outlined 
should be computerized to facilitate database storage 
and retrieval, and should incorporate drop down menu 
options with automated calculation of both operative 
score and grade. Under template headings, such as indi-
cations for surgery, a digital drop down would allow the 
surgeon to choose options including; biliary colic, simple/
complex cholecystitis, empyema biliary peritonitis. Link-
age of the operative report to the electronic healthcare 
record has already been demonstrated [34]. Combin-
ing audio, video and photographic documentation with 
the narrative aspect of the synoptic report will enhance 
the accuracy of record-keeping despite possible elevated 
costs associated with the creation of digital archives 
[13]. Jung et  al. have promoted the concept of the doc-
umentation of safety the creation of a black box, and 
while not included in Fig. 2 it is an option in further ver-
sions of the template [51]. The inclusion of a document 
safety check list at the start of the procedure will fit with 
increased need for global safety in surgery [52]. Omission 
is a potential challenge with any operative report and ten 
Broek et al. have identified that surgeons may not record 
adverse intra-op event [53]. In a study of 755 operative 
reports, they found 6/43 inadvertent enterotomies and 
17 of 48 organ injuries were not reported, contributed in 
part by delays in completing the operative report.

Video recordings of surgical procedures are not new 
but may be a source of anxiety among surgeons. Efforts 
by Doyen in the late eighteen-hundreds to introduce cin-
ematography to the teaching of surgery were undoubt-
edly popular at medical conferences but were harshly 
criticized by his contemporaries in France, who felt that 
the integrity of their profession had been compromised 
[2]. There are also concerns over the potential for med-
ico-legal liability of stored records although such records 
also offer the potential for a robust defence in these cases. 
General data protection regulations must be adhered 
to with all recordings and need to be incorporated in 
patient consent [54]. The emergence of Surgical Data Sci-
ence as a specialty in its own right will help us to man-
age and provide support for ever-expanding hospital data 
archives, to which synoptic reports and record archives 
are no exception.

Conclusion
Our systematic review has identified variable approaches 
to recording LC operation notes, with limited scientific 
publications in the area. The proposed new template 
will have the facility to integrate digitally with hospitals’ 
medical systems. The translation into many languages by 
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WSES board will encourage global uptake. Synoptic tem-
plated operation notes, with inclusion of narrative text 
and supplemented by audio-visual data will undoubtedly 
provide the best options for advancing operative care in 
gallbladder disease in the twenty-first century.
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