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Abstract

Background: Laparoscopic Cholecystectomy (LC) is the standard of care for
symptomatic gallstone disease. It has a steep learning curve and can associated
with significant post operative morbidity and mortality.

LC carries a morbidity of 1.6 — 5.3%, mortality of 0.05 — 0.14% and readmission
rates of 3.3% (0-11.7%). We aimed to evaluate the 30 day outcomes of LC across
four metropole hospitals in the Western Cape (WC) including mortality, length of
stay, readmissions and complications according to the Clavien-Dindo Classification
system.

Methods: A retrospective review of a prospective database was performed. The
data collection was collected between September 2019 and July 2022. Relative
clinical, operative findings and post operative outcomes were analysed.

Results: There were 1000 consecutive LC included in this study. The mean post
operative length of stay was 1.92 days. Fifty-one patients developed surgical
complications of which the most common surgical complication was a bile leak (n =
14) and intra-abdominal collections (n=11). Seven patients with bile leaks required
reintervention. Four (0.4%) bile duct injuries (BDI) were reported in our series.
Twenty-five percent of post operative complications were graded Clavien-Dindo llla
and 28% were graded Clavien-Dindo llIb. The 30 day readmission rate was 3.8%
(n=38). Thirty-five surgical complications were noted of which 22 (62.8%) required
reintervention. There were three reported mortalities (0.3%).

Conclusion: Laparoscopic Cholecystectomy is considered the standard of treatment
for gallstone disease and has potential serious complications. Our outcomes

reported in this series is similar to that of other studies.




Introduction

Gallstone disease is one of the most commonly encountered diseases in general
surgical practice [1] and carries a global incidence of between 10-20% [2].
Laparoscopic cholecystectomy (LC) since its introduction in the late 1980’s has
grown quickly in its acceptance and is now the standard treatment for symptomatic
gallstone disease [3]. It however remains a procedure with an inherent steep

learning curve with potential for serious complications [1].

The technique of a LC is probably one of the most significant major surgical
advances since its inception. The advantage of the laparoscopic approach includes
less post-operative pain, shorter hospital stay, faster recovery, improved cosmetic
result, early return to work and fewer complications such as surgical site infections,

adhesions and operative time [4].

Despite the advances of laparoscopy, it is reported that there is up to a fivefold
increase in the rates of bile duct injuries (BDI) with individual reports suggesting BDI
rates between 0.2 - 1.5% compared to the open procedure with BDI rates generally
accepted between 0.1 - 0.2% [2,3]. Other major risks of LC include major vascular

injury, biliary leak and cautery injuries [2].

Over 750 000 LC are performed in the United States of America (US) and 50 000 in
the United Kingdom (UK) annually [5]. Indications for surgery include colic,
cholecystitis, cholangitis, pancreatitis, choledocholithiasis and gallbladder polyps [1].

Literature suggests that 90% of elective and 70% of emergency cholecystectomies




are performed laparoscopically. LC carries a morbidity of 1.6-5.3% and a mortality of

0.05-0.14% [2].

Readmission rates following a LC is 3.3% (0 - 11.7%) [5]. The causes of readmission
ranges from post operative pain, nausea and vomiting to major surgical
complications such as bile duct complications, intra-abdominal collections,
haemorrhage and wound sepsis, as well as medical complications related to the
cardiovascular and respiratory systems. Surgical complications slightly outweigh

medical complications [3,5-7].

By far, the highest risk of readmission occurs within the first post operative week. In
a study performed on ambulatory LC, 11.1% of patients were admitted within the first

24 hours and 53.3% of patients were readmitted within the first seven days [7].

Unanticipated hospital admission within 30 days of surgery are important measures
of quality of care. It relates to both the inconvenience to the patients as well as to

cost, resources utilization and associated morbidity and mortality [5].

A similar local study performed reported an overall complication rate of 16.2% in a
study population of 210 patients, with complication rates being similar to other

international published series [8].

Although a very common procedure there is a paucity of South African data

published on the outcomes of LC.




Methods

A retrospective analysis of a prospectively maintained ethics approved (HREC:
R040/2019) database was performed. The database was initiated in September
2019 and the population sample number needed for this study was reached in July
2022. Data was collected on a standard proforma checklist and operative note and
entered into the database using the secure, web-based Research Electronic Data
Capture (REDCap) tool hosted at the University of Cape Town (UCT) [9,10]. The
checklist and operative note was based on a previously published checklist by
Connor et al (2014). This checklist and operative note included information on
patient characteristics, indication for LC, patient co-morbidities, pre-operative
investigations and intra-operative checklists, procedural details and final comments.
Patient follow up included length of stay, surgical and non-surgical complications and
interventions required. 30 day readmissions were determined using the Electronic
Continuity of Care Record (ECCR), the Western Cape Government Health website
displaying patient’s admissions, hospital stays and discharges.

A review of readmissions was conducted using the National Health Laboratory
Service (NHLS) for blood investigations, Picture Archiving and Communication
System (PACS) for radiological investigation or intervention, discharge summaries
on ECCR or folder reviews at the relevant participating hospitals. Post operative
complications and readmission at 30 days were graded using the Clavien-Dindo
Classification system [11].

Inclusion Criteria included all LC in patients 18 years and older. All intended open,
oncological and cholecystectomies as part of another operation i.e. trauma or

pancreaticoduodenectomy were excluded.




Privacy and Confidentiality

Patients were included in the database according to the previously determined
HREC requirements for written informed consent, which includes the possibility of
using data from the database in future studies, therefore a separate informed
consent for this study was not required. The REDCap database is a secure,
password protected database. All data was exported without patient identifiers for
the purpose of analysis to ensure that patient confidentiality is maintained. Exported
data was stored electronically on a password protected computer. Only authors of
the manuscript had access to the REDCap database and any electronic or hard copy

forms of extracted data.

Funding
This research did not receive any grant from funding agencies in the public,

commercial or not-for-profit sectors

Statistical Analysis

Numerical values where used for the different variables used. Where applicable

percentages were assigned to numerical values. Furthermore, some data was

summarised as median with interquartile range or frequency and percentage for non-

parametric continuous and categorical data respectively.
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Results

Patient demographics and clinical characteristics

This data series analysed 1000 consecutive LC performed in the Cape Metropole
during the study period of which 850 (85%) were female and 150 (15%) were male
with a mean age of 41 years. A total of 392 (39.2%) patients had associated
comorbidities with cardiovascular disease being the most common (n=236). The
most common American Society of Anaesthesiologist (ASA) classification was
physical status Il with 457 (51.8%) patients. There were no ASA IV or V patients.
The mean Body Mass Index (BMI) was 32.47 kg/m?. A total of 57 (6.2%) patients
were documented to be Human Immunodeficiency Virus (HIV) positive however in
590 patients the HIV status was not recorded.

Of the 1000 LC performed, 707 (70.7%) LC were performed on an elective basis and
293 (29.3%) were performed on the same admission. The most common indication
for LC was acute cholecystitis (n=338), followed by biliary colic (n = 309),
choledocholithiasis (n=184) and gallstone pancreatitis (h=149). The remaining 20
patients had LC for other indications which included Mirizzi syndrome (n=6),
gallbladder polyps (n=4), gallbladder empyema (n=3), cholangitis (n=3),
adenomyomatosis (n=1), acalculous cholecystitis(n=1), cholecystoduodenal fistula
(n=1) and recurrent biliary sepsis (n=1).

Thirty-six percent of LC were performed at a tertiary academic hospital while 64% LC
were performed at secondary or district level hospitals. Of note, all four participating
institutions are public sector hospitals.

LC was the final procedure performed in 907 (90.7%) of the cases and 84 (8.4%)

laparoscopic subtotal cholecystectomies (LSC) were performed of which 69 (83.1%)
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were fenestrating LSC and 14 (16.9%) were reconstituting LSC. One gallbladder was
left in situ and eight procedures were converted to open.

Seventy-three percent of females had an elective LC and 27% had a same
admission LC. Fifty-nine percent of males had an elective LC and 41% had a same
admission LC. The most common indication for the female population was biliary
colic (n=271, 31.9%) and acute cholecystitis in males (n=38, 25.3%). Table 2

illustrates indications for males and females and the timing of surgery.

There were a total of 64 reported complications in 51 patients. Fifty-two (81.3%)
surgical and 12 (18.7%) non-surgical complications were noted. Eight patients had
more than one surgical complication and five patients had associated non-surgical

complications. Complications are illustrated in table 3.

Bile leaks

There were 14 reported bile leaks of which 10 were female and four were male.
Eight patients were undergoing LC for acute cholecystitis, three for gallstone
pancreatitis and three for choledocholithiasis. Of the 14 bile leaks reported, LC was
the final procedure in five cases. A subtotal cholecystectomy was performed in eight
of the cases and one open subtotal cholecystectomy was performed. Seven patients
required reintervention. Six patients required re-operation, two of which required an
additional Endoscopic Retrograde Cholangiopancreatography (ERCP) and one
required an additional percutaneous drainage. One patient required an ERCP and

percutaneous drainage.
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Three patients who had a bile leak were readmitted within 30 days. Two patients
were admitted with intra-abdominal collections. The first patient treated with
antibiotics and the second treated with percutaneous drainage. The third re-
admission presented with an upper gastrointestinal bleed secondary to warfarin

toxicity.

Bile Duct Injuries

There were four reported BDI in this series. All four cases were elective admissions
for LC. In two cases the indication was acute cholecystitis, one biliary colic and one
choledocholithiasis. Of the four BDI, two patients underwent LSC, one LC was
performed and one procedure was converted to open. In three of the cases a BDI
was identified immediately. Two of these cases were classified as Strasberg D. One
was primarily repaired and the other managed conservatively with an intra-
operatively placed drain. The third case was converted to an open procedure with an
immediate hepaticojejunostomy for a Strasberg E1 injury. The fourth case was a
delayed diagnosis and was managed with a delayed open hepaticojejunostomy. Of
the four BDI, one patient was readmitted with an intra-abdominal collection which

was managed with antibiotics.

Intra-abdominal Collection

There were 11 intraabdominal collections reported. Four of the LC were performed

electively and seven on the same admission. LC was the final procedure performed

in six of the cases and a LSC in five of the cases. Six patients required
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reintervention. Two patients required reoperation and an ERCP, one patient required
and ERCP and a percutaneous drain and one patient required a percutaneous drain
and an ERCP. One patient was managed with an ERCP alone and the other with a

percutaneous drain.

Intra-abdominal bleeding

In our series, three patients complicated with intra-abdominal bleeding. LC was
performed in one of the patients and a LSC in the remaining two. Two patients

required re-operation and one patient managed conservatively.

Jaundice

Two patients presented with jaundice post operatively and both were treated with an
ERCP with subsequent clearance of the common bile duct (CBD) of stones. The first
patient underwent a LC for cholelithiasis and the second patient underwent a
subtotal cholecystectomy for choledocholithiasis. The second patient had had a

preoperative ERCP with stone extraction.

Wound Complications

Four patients developed wound complications. Three patients developed wound

infection and the other a wound haematoma. Two patients required re-operation and

the other two were managed conservatively with antibiotics.
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Bowel Injury

There were two bowel injuries reported. Both patients were undergoing elective LC.
The first bowel injury was a female undergoing a LC for choledocholithiasis who
sustained a colonic injury. This procedure was converted to an open right
hemicolectomy and primary anastomosis. The second bowel injury occurred in a
male patient undergoing a LC for biliary colic who sustained a small bowel injury

which was primarily repaired laparoscopically.

Other

Retained stones accounted for nine of the complications of which eight required post

operative ERCP. The other documented complications included an ileus and post

operative pain in two patients. Four procedures were done electively and eight on

the same admission.

Non-surgical complications

There were 12 reported non-surgical complications. Four patients were admitted

electively and eight same admission procedures were performed. Of these 12

patients, five patients had associated surgical complications.

Complications were mostly graded Clavien-Dindo llla (n = 16) and Illb (n = 18).

There were two mortalities in the perioperative period.
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The first, a 29 year old male undergoing a same admission LC for
choledocholithiasis and mild cholangitis. A LC was performed and had an on table
ERCP where the CBD was cleared of two stones. He was morbidly obese and
suffered a cardiac arrest on post operative day 1 due to a myocardial infarction
based on an elevated Troponin level done at the time of the cardiac arrest. The
second patient was a 47 year old female who underwent an elective LC for biliary
colic who was deemed not a candidate for the intensive care unit (ICU) on the basis
of her significant cor pulmonale who subsequently had worsening post operative

renal and respiratory failure. She demised on post operative day 5.

Thirty-eight patients in our series were admitted within 30 days after being
discharged. Thirty (78.9%) patients were female and eight (21.1%) patients were
male. Sixteen (42.1%) cases were performed electively and 22 (57.9%) were
performed on the same admission. The most common indication for LC in those
patients who were readmitted was choledocholithiasis (n=11), gallstone pancreatitis
(n=9) and acute cholecystitis (n=9). LC was the final procedure in 31 cases, eight
patients had a LSC and one patient had an open procedure. Five patients had had a
previous surgical or non-surgical complication. There were 43 documented
complications in the 38 patients readmitted of which 37 (86%) were surgical
complications and six (14%) were non-surgical complications. The most common
indications for readmission were intraabdominal collections (n=9), post operative
pain (n=7), bile leak (n=6) and retained stones (n=6). In all, 22 (62.8%) patients
required reintervention. Of the documented readmissions, 14 (36.8%) patients were
Clavien-Dindo grade llla. There was one mortality, a 74 year old female who had

undergone a same admission subtotal cholecystectomy for recurrent biliary sepsis.
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She was discharged on post operative day 3. She was subsequently readmitted on
post operative day 4 in septic shock. She was reoperated on immediately but was
overcome by her overwhelming septic shock and demised within 12 hours of her

reoperation in the ICU.
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Table 1. Demographic characteristics of patients undergoing laparoscopic
cholecystectomy in the Cape Metro West Region from September 1, 2019 through
July 31 2022.

Variables Laparoscopic Cholecystectomy
N =1000 (%)
Demographics
Female 850 (85%)
Male 150 (15%)
Age in years, median (IQR) 43 (34 — 56)
BMI, median (IQR) 31 (27 - 37)
Comorbidities
Cardiovascular 237 (23.7%)
Respiratory 62 (6.2%)
Liver 9 (1%)
Diabetes 86 (8.6%)
Retroviral disease* 57 (5.7)
Other 112 (11.2%)
ASA
ASA | 376 (42.6%)
ASA Il 457 (51.8%)
ASA llI 50 (5.7%)
ASA IV 0 (0%)
ASA unknown 117 (11.7)

*590 patients with unknown HIV status

IQR -Interquartile range, BMI — body mass index, ASA — American Society of Anaesthesiologists
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Table 2. Indications for patients undergoing laparoscopic Cholecystectomy
according to gender and admission type from September 1 2019 through July 31

2022
Indication Female (n =850) Male (n = 150) Total
Elective Same Elective Same
Admission Admission
Biliary Colic 271 17 20 1 309 (30.9%)
Cholecystitis 198 78 38 24 338 (33.8%)
Choledocholithiasis 98 53 16 17 184 (18.4%)
Gallstone 47 78 11 13 149 (14.9%)
Pancreatitis
Other 5 5 3 7 20 (2%)
Total 619 231 88 62 1000
(72.8%) (27.2%) (58.7%) (41.3%)
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Table 3. Surgical and non-surgical complications from patients undergoing
laparoscopic cholecystectomy in the Cape Metro West from September 1 2019
through July 31 2022

Complications
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Table 4. Clavien-Dindo grading per complication for patients undergoing Laparoscopic
Cholecystectomy from September 1 2019 through July 31 2022

Clavien-Dindo grading of complications
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Table 5. Readmissions for patients undergoing Laparoscopic Cholecystectomy from
September 1 2019 through July 31 2022

Readmissions
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Table 6. Clavien-Dindo grading for readmissions per complication for patients
undergoing Laparoscopic Cholecystectomy from September 1 2019 through July 31
2022

Clavien Dindo grading of readmissions
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Discussion

LC represents a significant change in the management of gallstone disease. Not only
is it the most commonly performed operation on the digestive tract, but considered

the standard of care for gallstone disease [12].

The advantages of LC are less postoperative pain, shorter hospital stay, faster
recovery, improved cosmetic results, early return to work, fewer complications such
as infection, adhesions, shorter operating time [13] and it is superior to other

developed techniques because of economic advantage [14].

In a recent published locally study, there has been a 92% increase in the rate of
cholecystectomies in South Africa over the past 10 years. This has been ascribed to
changes in risk factors such as dietary changes and an increasing BMI resulting in
an increased incidence of gallstone disease, coupled with a lower threshold for

surgery and a lower morbidity associated with LC [15].

Of the 1000 LC reported in this series, 85% of LC were performed on female
patients. The median age of 41. 39.2% of patients had associated co morbidities,
the median BMI was 32.47 kg/m? and 93% of patients had a preoperative ASA I/II.
Published data from a similar developing country such as South Africa, reported a
slightly less female predominance at 67.2% and 32.8% of males undergoing LC in
their series. The mean age reported in this series was 43 in females and 51 in males

and 97% of patients had a preoperative ASA score of I/ll [16].

Post operative complications and readmission has a significant burden relating to

patient inconvenience, on health systems financially as well as resource utilisation
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particularly on an already strained health system such as in our setting. Although the
cost implication was not evaluated in this study, a meta-analysis performed by
Mcintyre et,al reported a readmission rate of 3%. In the United States of America
(USA), where close on 1 000 000 LC are performed annually, this would equate to
30 000 readmissions annually which is almost all index LC performed in the United

Kingdom (UK) [1].

Our series delivered a surgical complication rate of 5.2% (n = 52) and an overall
complication rate of 6.4% (n=64). Pucher et al, reported morbidity rates of 1.6 — 5.3%
in a systematic review of complications following LC [4]. Biliary complications are the
most common surgical complication [17] and there were a total of 48 biliary
complications in our study. Of the 48 biliary complications, 32 patients required
reintervention either with reoperation, ERCP, percutaneous drainage or a

combination of the aforementioned modalities.

Biliary leak represents an unusual complication of LC. The origin of biliary leak is
multifactorial, that may arise from the gallbladder bed, cystic duct, or injuries of a
maijor bile duct. Bile leaks are reported in approximately 2% of LC [18]. There were

14 (1.4%) bile leaks recorded of which seven patients required reintervention.

BDl is a feared complication of LC and its incidence has been high since LC has
become the standard compared to open cholecystectomies (OC). BDI incidence
rates are reported to be 0.2-1.5% with LC and accepted to be 0.1-0.2% with OC
[4,6]. BDI are commonly graded with the Strasberg Classification. Despite the
completion of the learning curve and the recognition of preventive manoeuvres to
avoid ductal injury during LC, the incidence rate of BDI remains unchanged [19]. This

study reported a BDI rate of 0.4%.
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Multiple factors are implicated in BDI and are often attributed to disease related
pathology, structural misidentification and improper techniques [20,21]. The most
common mechanism of such injuries involves the misidentification of the CBD or the
CHD as the cystic duct or the misidentification of the hepatic artery as the cystic

artery [22].

A safe cholecystectomy is one that is safe for both the patient as well as for the
operating surgeon [23]. Key steps in performing a safe LC include thorough
knowledge of surgically relevant anatomy, identification of factors predictive of
difficult cholecystectomy, correct exposure of hepatocystic (HC) triangle in
preparation of dissection, judicious use of energy sources, achieving the critical view
of safety (CVS), strategies to handle a difficult situation such as stopping rules,
second opinion/surgical assistance, use of intraoperative imaging to clarify the

anatomy, bail-out procedure and accurate documentation [24].

There are various methods described for intraoperative assessment of biliary
anatomy that may result in decreased incidence of BDI [24]. Intraoperative
cholangiography (IOC) is the most commonly utilized method for the intraoperative
assessment of the biliary anatomy, identification and assessment of extent of biliary

injury, and possible prevention of biliary ductal injury [25].

It is a safe technique with a high success rate, and has the advantage of detection of

asymptomatic CBD stones.

Many studies have demonstrated that IOC may result in lower chances of BDI and
early recognition of injury. However, it does carry certain disadvantages and it’s

routine use is debatable [26].
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Readmissions post LC are more commonly due to surgical complications than non-
surgical complications. A quality standard of less than ten percent readmission rate
after cholecystectomy within the 30 day post-operative period has been
recommended [27]. After any medical or surgical treatments, hospital readmission
has been regarded as a measure of hospital and surgical quality of care [28,29].
Obesity, the number of coexisting diseases, conversion to open surgery, the
development of intraoperative complications, the use of drain, and length of hospital
stay > 1 day were significantly associated with higher readmission rates [30]. This

study reported a readmission rate of 3.8%.

In a retrospective review by Rana et. al, 56% of patients were readmitted with
surgical complications. In our series, 92% of patients were readmitted with surgical
complications. This is significantly higher than other reported data [6]. A vast majority
of the readmissions were as a result of biliary complications namely bile leak, intra-

abdominal collections and retained stones.

In the US, the adoption of laparoscopic cholecystectomy has been accompanied by
a 33% decrease in overall operative mortality per procedure, however
cholecystectomy-related deaths has not fallen because of a 28% increase in the total

rate of cholecystectomy [31].

Mortality rates in published data ranges from 0.05-0.14% [6]. This study carries a
mortality of 0.3%. Although higher than most reported data, it is still similar. Mortality
post LC is often related to patient confounding factors. There remains a paucity of

data if mortality is directly related to surgery.
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Limitations

There are some limitations that should be considered for this study. This study is
retrospective in nature, although the data was extracted from a well maintained
prospective database. Furthermore, a large portion of this study was conducted
during the COVID-19 pandemic which resulted in a global reduction in LC as
described in the CHOLECOVID study. Lastly we do not have data beyond the 30 day

follow up period.

The strength of this study encompass the large population included across a surgical
hospital complex which included four hospitals and a complete 30 day follow up

period.

Recommendations

This data series has no follow up beyond 30 days and we recommend that an
extended follow up period be evaluated. Furthermore, this study has focused on
descriptive analysis of outcomes, but a more detailed analysis of the available data

could be evaluated on future studies.

Conclusion

LC remains the standard of care for gallstone disease. Although it carries a higher
rate of BDI, it still remains a safe procedure. The outcomes reported in our series are

similar that of other published data.
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ASA
BDI
BMI
CBD
ECCR
ERCP
ICU
LC
LSC
NHLS
OoC
PACS
REDCap
UCT
UK

USA

Addendum A: Abbreviations

American Society of Anaesthesiologist

Bile Duct Injury

Body Mass Index

Common Bile Duct

Electronic Continuity of Care Record
Endoscopic Retrograde Cholangiopancreatogram
Intensive Care Unit

Laparoscopic Cholecystectomy

Laparoscopic Subtotal Cholecystectomy
National Health Laboratory Service

Open Cholecystectomy

Picture Archiving and Communication System
Research Electronic Data Capture

University of Cape Town

United Kingdom

United States of America

33




Table 1:

Table 2:

Table 3:

Table 4:

Table 5:

Table 6:

Addendum B: Index of Tables

Demographic characteristics of patients undergoing laparoscopic
cholecystectomy in the Cape Metro West Region from September 1,
2019 through July 31 2022.

Indications for patients undergoing laparoscopic Cholecystectomy
according to gender and admission type from September 1 2019
through July 31 2022

Surgical and non-surgical complications from patients undergoing
laparoscopic cholecystectomy in the Cape Metro West from September
1 2019 through July 31 2022

Calvien-dindo grading per complication for patients undergoing
Laparoscopic Cholecystectomy from September 1 2019 through July 31
2022

Readmissions for patients undergoing Laparoscopic Cholecystectomy
from September 1 2019 through July 31 2022

Clavien-Dindo grading for readmissions per complication for patients

undergoing Laparoscopic Cholecystectomy from September 1 2019
through July 31 2022

34




Addendum C: Author guidelines of World Journal of Surgery

MANUSCRIPT PREPARATION AND ORGANIZATION

General instructions:

» Use a normal, plain font (e.g., 10-12 point Times Roman or Arial) for text « Double-
space the text

* Use italics for emphasis

* Include page numbers

* Do not use field functions

* Use tab stops or other commands for indents, not the space bar

» Use the table function, not spreadsheets, to make tables

Manuscript style and text formatting:

Styling and text formatting refers to the use of special effects to enhance the
appearance of the published article. Please make note of the following "Dos and
Don'ts" regarding styling:

* DO enter all lists as single column lists.

» DO use your word processing features to indicate bold, italic, superscript, and
subscript text within a paragraph or heading.

* DO NOT center text for headings. All text should be justified left, with ragged
(unjustified) right margins.

* DO NOT use italic, underline, or other type effects for the entire text of a heading.
* DO NOT use all capital letters for a heading; use initial caps instead.

* DO NOT use multiple spaces to set up columns or tables; use tabs instead.
* DO NOT use carriage returns at the end of each line of text (use the word wrap
feature).

Manuscript organization:

Manuscripts should be organized and follow the sequence as indicated below:
TITLE PAGE: The title page should include:

* A concise and informative title

» The name(s) of the author(s) including the affiliation(s) and address(es) of each
author. The complete name and address of the author to whom correspondence
should be sent, as well as his/her phone number, fax number, and email address.

* A short title for use as a running head
» Keywords: 3-6 keywords relevant to the manuscript

* Trail registration number for randomized clinical trials (see “Types of Manuscripts:
Original Scientific Reports” above)

» Grant support for the research reported

 Statements to comply with ethical requirements (see “Compliance with Ethical
Requirements” below for more details):
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e A statement for each author in the manuscript must be included declaring
whether there are any conflicts of interest in the manuscript. Even if there is
no conflict of interest, this should also be explicitly stated as none declared on
the title page.

o ~ Statement of informed consent should be included if individual participants
are included in the study. For example: “Informed consent was obtained from
all individual participants included in the study.”

o ~ Statement of human and/or animal rights should be included (if applicable)
stating that the study was approved by the appropriate institution and/or
national research ethics committee

Manuscript word count of your submission

ABSTRACT (if applicable):

The abstract must appear between the title page and the Introduction section of the
manuscript, even if it has been uploaded separately. Manuscripts that require an
abstract should contain a structured abstract of not more than 250 words. It should
be a factual description of the study performed organized with the headings of:
Background (includes aims, hypotheses, or objectives), Methods (includes patient
population, procedures, and data analysis), Results, and Conclusions.

The abstract should contain the data to support the key findings or conclusions of the
study. The trial registration number for randomized clinical trials must be included at
the end of the abstract. The first time an abbreviated term is used, spell it out in full
and follow with the abbreviation in parentheses — for example: ultrasound (US).

TEXT:

Original Scientific Reports should be arranged in sections titled Introduction, Material
and Methods, Results, and Discussion.

1. Introduction: conveys the background and purpose of the report

2. Material and Methods

3. Results & Discussion
When required by the nature of the report, manuscripts that do not follow this specific
format may be accepted.
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submission.

REFERENCES:
Reference citations in the text should be identified by numbers in brackets (e.g. [4]).

Number the references in order of their first appearance in the text (not
alphabetically). Once a reference is cited, all subsequent citations should be to the
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original number. References may not appear in your Reference List unless they have
been cited in the text or tables. Manuscripts that have been accepted for publication
or are in press may be listed as references, but the Journal does not reference
unpublished data and personal communications. Use the form for references
adopted by the U.S. National Library of Medicine, as in Index Medicus. For each
reference, show inclusive page ranges (e.g., 7-19).
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