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Dear Dr Chew

RENEWAL OF SINGHEALTH CENTRALISED INSTITUTIONAL REVIEW BOARD (CIRB)
APPROVAL

Protocol Title: A retrospective evaluation of laparoscopic versus open colorectal
surgery - a comparison of outcomes

We are pleased to inform you that the SingHealth CIRB D has reviewed and approved the
renewal of IRB approval for the study to be conducted in Singapore General Hospital.

Please note that annual IRB renewal is required and the review is based on the Study Status
Report submitted. It is the Principal Investigator's responsibility to submit a Study Status
Report for the study at least one month before the expiry date of the study for renewal of IRB
approval. This approval is valid till 25 February 2016.

The document reviewed is:
a) Study Status Report dated 10 February 2015

The SingHealth CIRB operates in accordance with the ICH/ Singapore Guideline for Good
Clinical Practices, and with the applicable regulatory requirement(s).

Yours sincerely,

Dr Steve g
Chairma
SingHealth Centralised Institutional Review Board D

ce: Institution Representative, SGH
Head, Department of Colorectal Surgery, SGH
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g ; Dot Name : CIRB & DSRB Applicalion Farm
J Ha“ﬁ'ﬁé’ir@ Doc Number ; 205-001
: { Jea - -
SlngHealth Group Doc Version ; 8.0 | pate : 27 mar 2012
H [) < v
: Protocol Title:

A retrospective evaluation of laparoscopic versus open colorectal surgery- a comparison of outcomes,

“Protocol Number (if available) and Current Version Date (if available):

Text Field

‘ Study Team Members: s
" Note: For a miudti-centre study, please appoint a Site Principal Investigator (PI) for each Institution in addition to the PI (who will

| collecison for this study shauld be listed below, J\fi'ﬂﬂgﬂft mf:as of this pape may be sbmitted as necessary. Additional copiss of this page
" can be downloaded al www b2, : Stngheaith com. o

+ also be the corvesponding Pl for the multi-contre study). AW investipators who have a responsibility for the consent process or diregt data |

1

" Title Full Name Study Role Institution/Department
Dx Chew Min Hoe Principal Investigator | Department of Colorectal Surgery
Dt gﬁgﬁfai?]ayanu Co-Investigator Department of Colorectal Surgery
A/Prof | Tang Choong Leong Co-Investigator Department of Colorectal Surgery
Choose | Text Field Choose from list Text Field
Choose | Text Field Choose from list Text Field
Choose | Text Field Choose from list Text Field
Choose | Text Field Choose from list Text Field
Choose | Text Field Choose from list Text Field
Choose | Text Field Choose from list Text Field
Choose | Text Field Choose from list "Text Field
Choose | Text Field Choose from list Text Field
Choose | Text Field Choose from list Text Field
Choose | Text Field Choose from list Text Field
Choose | Text Field Choose from list Text Field
Choose | Text Freld Choose from list Text Field
“Study Sponsor:

If Othet/Pharmaceutical Company, please specify name: Text Field
Note: If this Study is inttiated by Industry | mmmema! enm‘tef, please attach Annex D

“Natite of Project: =2 Phase of Clinical Trial:
Clinical Research (Retrospective Rev:ew) Text Fie,ld
‘Research May:Involve; =~ -~ = o R
[] Pregnant Women, Foetuses or Neonates (Atz‘arbAﬂﬂex F) Outpatients
[] Children (Age <21 y1s) (Attack Annex G) Inpatients
[] Prsoners (Aitach Annex H) [] Healthy Volunteers
[ Cognitively Impaired Persons —~ Please specify type: ____
Research Participants Will Be: e e :
[JPad-§_ Not paid [] Not charged for trial procedures

_Has this: proposal been,;rejected by any IRB /CIRB /DSRB?
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l No [ Yes Ifyes, plcasc provide details for the rejecdon: __

Stud Site detalls. B . i SR S el G S
[ Single-Centre Study D Mult-Centre Study:- No. of local sites: No. of overseas sites:
SingHealth ] cGH ] KIKH [ nNce [INDC () NHC (I NNI
Study site: K SGH lj SHP [] SNEC D_IMU

This A Epllcatmn is submitted to: R by : ,
SingHealth [JCIRB A [(CJCIRB B D CIRB C < CIRB D [JCIRBE
NHG DSRB: [ ] Domain-A [ | Domain- B (:l Domain-C D Domain-D [ Domain-E
[ Is this a US FDA IND / IDE study? TR o
E No []Yes []IND Study. Please provide the IND number: _

(] IDE Study. Please provide the IDE number: __

Protocol Ad mmlstrators

Protocol Advinistrators are persons who are responstble for admintstrative mattors related fo the Study. T}Jej can be ibe S tudy
Coerdinators, Research Nurses or Clinical Research Associates, and need not be part of the Study Team. While the P remains the
primary contact person, the CIRB/ DSRB may contact the Protocol Administraters for clarification of administrative maiters related
to the Study. You may list up to 3 Protocol Administrators. This section is aptional but PI's are encouraged fo nominate at feast one
Protocol Administrator.
| 7

[ Fall Name: Text Field

Institution: Text Field Pojition Held: Text Field

Department: Text Field Email address: Text Field

Telepbone: Text Field Fgx: Text Field

Sionature: Date: Text Field
[ Foli Name: Text Field

Tnstitution: Text Field Pesition Held: Text Field

Department. Text Field Emaif address: Text Field

Telepbone: Text Field Fax: Text Field

Signature: Date: Text Field

Futl Name: Text Field

Institution: Text Field Position Held: Text Field

Departrment: Text Field Email address: Text Field

Telepbone: Text Field Fia: Text Field

Text Field

Signature: Date:
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Protocol Tide Text Field

I1. Declaration of the Principal Investigator

For a Multi-contre study, the PI and each Site PI nmst rign this page. Please submit muitipie copies of this page. Additional copies of
thir page can be downloaded af www b2 bresearch.nbg.com.sg or bitp. /[ researyh. sinphealth.com_sp

The information provided in this form is correct.

a. [ will not initiate this study until I receive written notification of CIRB/ IDSRB approval and
regulatory authority approval (if applicable).

b. 1 will not initiate any change in protocol without ptior written approval from CIRB/ DSRB
except when it is necessary to reduce or elimimate immediate risk to the Study Participant.
Thereafter, I will submit the proposed amendment to the CIRB/ DSRB and other relevant
authority for approval.

¢. 1 will promptly report any unexpected or serious adverse events, unanticipated problems or
incidents that may occur 1n the coutse of this study.

d. I will maintain all relevant documents and recognize that the CIRB/ DSRB staff and regulatory
authorities may inspect these records.

e. Tunderstand that failure to comply with all applicable regulations, institutional and CIRB/
[DSRB policies and requirements may result in the suspension or termination of this study.

J Tdeclare that there are no conflicting interests for any of the research personnel participating in
this research study. (Tmportant: Should you or any of the rescarch personnel have any
conflicting interest in this research study, please complete Annex B — Conflict of Interest
Declaration Form for each individual having the condict)

Remarks (if any):
Text Field
(-2
Principal Investigator’s Signature Daze
Full Name:  Dr Chew Min Hoe
Inttitution:  SGH Position Hedd:  Consultant
Department:  Department of Colorectal Surgery Email address: chew,nﬁn_hoe@sgh.com.sg
Telephone: 97569839 Fax: 62262009

Mailing SGH Department of Colorectal Surgery, Blk 7 Level 7, Outram Road, (S) 169608
Address:

* AL fieldr must be completed.
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Protocol Title: Text Field

Iil. Study Team Members’ Endorsements
Al investigators who bave a responsibility for consent process or direct data collection for this study should be listed below. Multiple
coples of this form may be subsritted as necessary. AN collaborators/ co—investigators need not sign on the same form. Additional copies

of this page can be downloaded at wuww.b2bresearch.nby.com.sg, Note: For SingHealth Institutions: Co-investigators need not sign.

rFull Name: Study Role: Co-Investigator
Institution: Department: Department of Colorectal Surgery
Position Held: Email address:  rena.dharmawan(@gmail. com
Tekphone: Fae: 62262009
Sipnasure: A Date: 13 Febuary 2013
| Fuli Name: Dt Chew'Min Hoe Study Rode: Principal [nvestigator
Institution: SGH Department: Department of Colorectal Surgery
Position Held:  Consultant 0}“/ Email address: ustwo@singnet.com.sg
Telepbone: 97569839 Fax: 62262009
Signature: Date: 13 Febuary 2013
| Fuli Name: A /Prof Tang Choong Leong Study Role: Co-Investigator
Institution: SGH Department: Department of Colotectal
Surgery
Position Held:  Senior Consultant Email address:  tang.choong leong@sgh.com.sg
Telephone: Fax: 62262009
Signature: Date: 13 FebuarLZOl 3
Full Name: Text Field Study Rok: Choose from list
Institution: Text Field Department: Text Field
Position Held:  Text Field Email address:  Text Field
Telephone: Text Field Fax: Text Field
Signature: Date: Text Field
Fudi Nagse: Text Field Study Rote: Choose from list
Institution: Text Field Department: Text Field
Position Held-  Text Field Email address:  Text Field
Telephone: Text Field Fas: Text Field
Signature: Date: Text Field
Fuli Nane: Text Field Study Role: Choose from list
Institution: Text Field Depariment: Text Field
Position Held-  Text Field Email address: - Text Field
Telsphone: Text Field Fax: Text Field
Signature: Doate: Text Field
Faull Narme: Text Field Study Bole: Choose from list
Institution: Text Field Department: Text Field
Position Held:  Text Field Email address:  'Text Fleld
Telephone: Text Field Fax: Text Field
Signature: Date: Text Field
Ful] Name: Text Field Study Role: Choose from list
Institution: Text Field Deparitment: Text Field
Position Held:  Text Field Emat! address: Text Field
Telephone: Text Field Fax: Text Field
Signature: Doate: Text Field
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Protocol Title: Text Field

IV. Comments of Department Representative

¥The Department Representative can be the Head /| Chief [ Research Head of the PL's Department. Should the Head or Chigf be the
PI or Co-Tnvestipator, then iheir reporting officer should compiete this Section. 1t is arsumed that all Depariments involved concur with
the PI's Department Representative. The validity of this assumption rests soilely on the PL Should views differ, multiple declarations lgy
the other Departmient Representatives may be subpritted. Additional copies of his page can be downloaded at

wrn. b2 bresearch.nhe.com.s9 or beip:/ [ research, singhealth.com. s

1, Significance: 5 e |

Does the study address an importani problen:? Will the siudy affect concepls and methods that 2 S
drive the field? ( Yes” / No
2. Approach: : =
15 the conceptual framework adequately develaped? Are ihe de;zg;z mrethods and analyses 4
adequately developed and appropriare? Yey’ / No
3. Innovation: > o |
Does the study challenge existing paradigms? Does it employ novel concepts, approaches and / } |
? Yeg / No
melhods (j

4. Principal Investigator: -
Is the Principal Investigator @bpmprmz‘e ly trained to conduct this er_l’y? Does the Principal Vf )
Yes// No

[nvestigator have evidence of commritment (e.g. previons track record)?

5. Environment: :
Is the Principal Investigator’s environment suited 1o conduct the study? Is there an adeguate patient
pool and are there adequale resources? Yey' / No

5. Budget:
Are the pro]e.f:ted costs appropriate . ¢. accrate )2 Is the overall budget reasonable for the
significance of the sindy? //\e No

7. Time:
Does the szczpal Investigator have adequate resources and time to conduct and complete the
study? No

Comments: L

- "-/\

f.

I acknowledge that/this research is in keeping with standards set by the Pnnc1pal Investigator’s

Departrnent ' W ,
| / /" % i
\ /i

\

Department R@Dref},{ﬁmtive ¥ Signature Date
Fulf Nawme: Dr Kam Min Fian

Pouition Held: Consultant

Institution: Singapote General Hospital

Department: Department of Colorectal Surgery
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Protocol Tite: Text Field

V. Declaration of the Institution Representative*
* The Institution Representative has been determined by your institution as the anthority that declares whether your research is in
keeping with the institution’s research objectives, reputation and standards. The role of the 1nstitution Representative is not to
evaluate the scisntific or ethical aspects of your siudy, although they may offer their comments.

For a multi-centre study, a copy this section must be completed by each institution. Additional copies of this page can be
downloaded at www b2bresearch.nhg.com.sg or biip:/ [ research.uinghealth.com.sg

Note: For StingHealth Institutions, please refer to ‘Application Form Instruction Sheet’ for the kst of Instiintion
Representatives.

|

Comments:

I acknowlecfge that this research is in keeping with standards set by my Institation

LMHMJ @Dr L5 [Ll (3

Institution Representative’s S, {gﬂa}ﬁe

Full Name: Text Field

Position Held: Text Field é{’;iganEE LAFHENG
Inatitution: Text Field D‘fVision of Research
Department: Text Field Singapore General Hospital
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VI. Abstract of Research Proposal

In no more than 300 words, describe concisely the specific aims, hypotheses, methodology and approach of the
applicalion, indicating where appropriate the application’s intportance lo science or medicine. The abstract must be
self-contazned so that it can serve as a swecinct and accurate description of the application when separated from if.
Please use lay terms. If this not possible, the technical and medical terms should be explained in simple language.

Laparoscopic approach to colorectal surgery has been gaining increasing popularity in the past
decade and is accepted as an alternative to open surgery. Its advantages include superior
perioperative short-term outcomes with shorter hospital stay, less narcotic and analgesic
requitements, faster return of bowel function and lower morbidity. However, majority of these
studies are non-randomised and limited by their small sample size. In addition, there is also a lack of
data on the long tertn outcomes comparing laparoscopic and open surgery. Thus, the aim of our
study Is to compare the short and long term outcomes of laparoscopic versus open colorectal
surgery in a single institution on a large scale.

VIl. Research Details
Organize details of the research proposal under the jb[/owm(g headings (in no more than 7 pages).

1. Specific Aims

State concisely and realistically what the research described in this application is intended to accomplish and/ or what
hypothesis is to be lested.

Primary Aim: To evaluate outcomes of laparoscopic versus open colorectal surgery. This
includes short term indicators such as conversion, morbidity and mortality and adequate
oncologic clearance. Long term outcomes include cancer recurrence and survival, risk of
adhesions and readmissions as well as incisional hernias.

2. Introduction

Briefly describe the background to the current proposal, critically evalnate existing knowledge and specifically identify
the gaps that the project 15 intended to fill,

Laparoscopic approach to colorectal surgery has been gaining increasing popularity in the past
decade and is accepted as an alternative to open surgery. The short-term peri-operative outcomes
have been well studied and are shown to be superior in terms of shorter hospital stay, less
narcotic and analgesic requirements, faster return of bowel function and lower morbidity.
However, majority of these studies are non-randomized and limited by their small sample size,
making their results difficult to interpret. In addition, there is a lack of information about the
long-term outcomes in evaluating laparoscopic versus open colorectal surgery. These include
overall survival, cancer recurrence, incisional hernias, re-operations for complications of initial
surgery. Thus, our study aims to analyze a large sample size of patients and compare both the
short and long term outcomes of laparoscopic versus open colorectal surgery in a single centered
mnstitution.

State concisely the importance of the research described in this application by relating the speafic atms 1o the long term
obyectives.
See above

Relevant references (please snbmit copies of at least two relevant papers)

1. Evaluation of laparoscopic versus open colorectal surgery in elderly patients more than 70
years old: an evaluation of 727 patients. Tan WS et al. Int J Colorectal Dis, 2012 Jun; 27(6):773-
80
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2. Laparoscopic versus open right hemicolectomy: a comparison of short term outcomes. Tan
WS et al. Int J Colorectal Dis. 2009 Nov;24(11):1333-9

3. Survival after laparoscopic surgery versius open surgery for colon cancer: long term outcome
of a randomized clinical trial. The Colon Cancer Laparoscopic or Open Resection Study Group
et al. Lancet Oncol, 2009 Jan; 10(1):44-52

4. Laparoscopic surgery vs Open surgery for colon cancer: short term outcomes of a randomized
trial. Veldkamp R et al. Lancet Oncol, 2005 Jul; 6(7):477-84

3. Preliminary Studies / Progress Reports
Provide an account of the Principal Investigator’s prelintinary studies (if any) pertinent to the applications

NIL

4, Methodology ,
Discuss in detail the experimental design and procedures to be used to accomplish the specific aims of the project.

Medical records of all patients who underwent elective colorectal resections at the Department of
Colorectal Surgery in Singapore General Hospital from January 2005 to December 2010 will be
retrieved from a prospectively collected computer database. Consultant colorectal surgeons
trained in both laparoscopic and open surgeries performed all operations. The choice of approach
based on surgeon and patients’ preference after informed consent was taken. Demographic data,
operative details and post-operative recovery parameters will be collected and analtyzed.
Statistical analysis will be performed using the Statistical Package for Social Science (SPSS) and
a p value of <0.05 will be considered statistically significant.

Deseribe the protocol(s) to be used. If the study is a drug trial, please include information of the stndy drug and any
other drugs that will be used in the trial Will placebo control be used? If so, please include completed Annex A.
NA

Inelude details on sample size calenlation and the means by which data will be analysed and interpreted.

All patients who underwent elective colorectal resections at the Department of Colorectal
Surgery in Singapore General Hospital from January 2005 to December 2010 will be included in
this study. The estimated number of patient is about 2000.

List all trial related procedures. Please also describe the Jté@; participant visits (frequency and procedures
involved). For studies with multiple visits, please attach study schedule.
NA

If the study involves the use of study drug | device, describe how you plan o ensure that investigators are trained in the
mmanagement (receipt, storage, uiiligation, and disposal) of the study drug/ device.
NA

Please describe how you plan to ensure thar the study drug [ dewice would be used only by investigators, and only in
Study particspants.,
NA

If samples of body fluids or tissues are taken as part of this research, state the amount and frequency at which these
samples are taken. Will these samples be stored? If so, please include completed Annex C.
NA

What are the anticipated benefits and risks to study participants in this research?
NA

CIRB & DSRB Application Form, Verslon 8.0, 27 March 2012 Page 8 of 13



Discuss the potential difficulties and limitations of the proposed procedures and alternative approaches to achieve the
ams.

NA

Wil any part of the procedures be recorded on andiolape, Jfiln/ video, or other electronte medium?
Yes No
If Yes’, what is the recording medium? Explain how the recorded information will be used? How long will the
recording medinm be retained and how will they be disposed of?
Text Field

‘5. Characteristics of Target Study Participants / Target Patient Data
If the target Stndy Partivipants include these wulnerable populations, please complete and attach the relevant Annexes to the
Application Forn.:-

* Annex F: Pregnant Women, Foetuses and Neonates

o Annex G: Children (Persons under the age of 27 years)

o Annex H: Prisoners
If the study ondy involves the collection of tissue samples, please indicare the nupiber of samples to be collected in lien of recruitment
numbers,

What is the number of Study Participants to be enrolled? Give a breakdown by institution for multi-center studies

within Singapore.
' Total Recruitment | No of Adult | No of Adult Nm}

Number Males Females | {Perszr;sz‘j”\fjarg)‘e age

Institution

Singapore General Hospital

Choose from list
| Choose from list
Choose from list
Choose from lList
" Choose from List
Choose from hst L
Choose from list | T

If there are more sites, please fill up Additional Sheet for Characterssiics of Target Study Participants. Additional copses of ihis section
can be downloaded at wuw.b2bresearch.nhg.com.ig or http:/ [ research.singhealth.com.sg

-
]
C

S

—
=l
I

|

I
s
]

Study Participants’ Lower Age I imit. 21
Study Participants’ Upper Age Linzt: 99

Total number of Study Participants targeted for enroliment worldwide (for international studies):
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Are there any recruitment restrictions based on race of the Paﬁéﬂpaﬁt? -

(] Yes < Ne
If “Yes’, Please provide detazls:-
Text Field

List the Inclusion criteria
All patients who has undergone laparoscopic and open colorectal surgery

Tast the Escclusion criteria
None

Do the Study Participants have a dependent relationshipy with the researchers?
Yes (] Ne (1 Not applicable

If “Yes', Please provide details:-

Patients of investigators will be included in the study population.

Wil any vuinerable Stndy Participants (Pregnant Women, Foetuses & Neonates, Children (Persons under the age of
21 years), Prisoners) be recruited in this research study?

[] Yes No

If Yes', please describe steps that will be taken to minimize the possibility of coercion or undue influence over the
vulnerable Study Particpants.

Text Field

6. Informed Consent Process and Consent Document

The PI is responsible for ensuring that all Study Participants give informed consent before envolling inte the sindy. Please submii a copy
of the Consent Document. For guidelines on preparing a Partiipation Sheet and Consent Form compliant with Good Clinical Practice
Guidelines please contact the CIRB /DSRB Seretariat. A Consent Form template can be downloaded at

b2 bresearch.nbg.com.sp or bitp:/ [ researeh.singheaith. corm. ig

Please describe the consent procedure. Please specify the following.-

W hen yrnll consent be taken?
Text Field

Where will consent be taken?
Text Field

Who will conduct the consent process?
Text Field

Do you anticipate a situation where obtaining informed consent Jrom a potential Study Subject is not possible and
informed consent will be taken from the legally acceptable representative (including spouse, parent, and guardian)?
Text Field

Describe provisions to protect the privacy interests of Study Subjects, where “privacy interests” refer to interests of
indivduals 1o be left alone, free from intrusion and comfort with the proposed seitings
Text Field

Besides the Consent document, will any other materials or docyments be used to excplain the study fo potential Study
Subjects? (eg. scripts, bandonts, brochures, videos, logs, etc)
Text Field

7. Recruitment Process
Exgplain the process of recrustment in detarl, For excample, state how the list of potential Sindy Participants will be

CIRB & DSRB Appilication Form, Verslon 8.0, 27 March 2012 page 10 of 13



oblained. (eg. whether from attending doctor who will refer potential subjects.)
Text Fleld

Will subjects be chosen from medical records? If so, how will you obtain names and NRIC numbers of Study
Particppants?
Text Field

DPilease submit a copy of any advertisements/ posters that will be used.
Text Field

8. Data And Safety Monitoring Plan (DSMP)
If the research involves more than minimal risks to Study Participants, please provide details on the Data And Safety
Monztoring Plan (DSMP) of the research.

Who perforrs the data and safety monitoring? If there is a Data Safety Monitoring Board (DSMB), please provide
the charter of the DSMB.
Not Applicable

When and what safety data is monitored?
N.A.

When and bow is data integrity monitored?
NL.A.

What are the criteria for suspending the research?
Nil

Houw will the ontcomse of data and safety monitoring be communicated to other sites? (for mulli-centre studies only)
Nil

9. Research Data Confidentiality
In general, to protect Study Participant’s confidentinlity, research data should be coded, and the links between the
Particibant’s identifiers and the codes should be stored separately from the research data.

Wil coded research data be sent Yo the sponsor, and no research database will be ereated in NHG/ SingHealth?
[ Yes, If Yes’, please skip this question and go to Section 10 — Timelines.
03 No, If WNo’, please answer the following questions:-

Describe where the research data will be stored? (i.e.: network or Stand alone PC and the physical location)
Polyposis Registry in Stand Alone PC

W ho will have access to the research data and how wilf access 1o the research data be controlled and monitored?
Principle Investigator and Co-investigators. The use of the data will be for data analysis and
manusctipt preparation. Data will be kept for 5 years before being discarded.

Are there any research data sharing agreements with individuals or entities ontside the Institution, to release and share
research data cotlected?

No

U] Yes, If yes, please describe the agreenent

Text Field

Describe what will happen to the research data when the study is completed.
The data collected will be kept in the polyposis registry and form as part of a department audit.
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Are there any other measures in place to profect the confidentiality of the research data?
The data will be secured by the polyposis registry co-ordinator

10. Timelines
What are the estimated siart and end dates of the study?
Start Date: March 2013 End Date: Magch 2014

Indicate the duration of subject involvement in the research. Please also state the recruttment period.
Nil. The project is a retrospective study.

11. Financial Aspects
Who will be responsible for research related costs? For sponsored projects, list the costs that will be borne by the

sponsor. For industry sponsored clinical trials, please complete Annex D.
Nil

Total amount of grant/ fund: §

If this study has a Grant Application, please answer the following questions.
a)  Has grant been awarded?
L] Pending approval
U Yes. If Yes', please submit a copy of the grant approval letter.

b)  Which grant exercise was this submitted o? (enter Grant Subniission Deadiine date)
Text Field

)  For approved grant applications (including United States Department of Health and Human
Services (DHHS) approved studzes), please subniit the protocol and consent document (tf any) approved by
the grant body.

Are the Protocol and Consent documents approved by the grant body, identical to the information that has
been submritted in this application?

(1 Yes
[ No. If No’, please provide details of the differences:

Text Hield

Wil the Study Participants receive any financial payment/ incentive for participation?
[] Yer X Neo

If Yes', piease elaborate.

Text Field

Who will be responsible for the payment and compensation gf injury or iilness arising from participation of subjects in
the research project?
Not Applicable

Note:-

NHG: For investigator-inttiated studies — Contact your OBR/ CRU for more information on available NHG
Clinical Trial Compensation Insurance Scheme,

SingHealth: Please contact your CIRB on how to word the Informed Consent Document.
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12. Application Checklist:

A;tached?

Docunment

Yes
Not Applicable

Not Applicable
Yes
Not Applicable

Yes
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

Yes
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

No

Study Protocol (fatest version)

Approved Grant Application (innding DHHS approved Study Protocol and Sample

Consent Form, if one exists)

Participant Information Sheet and Consent Form

Principal [nvestigator’s CV

Principal Investigator’s SG GCP Certificate of Attendance (Applicable ony for clinical

trzals application)

CITI Certficate (NHG: For PI only; SingHealth: For all investigators)
Investigator Brochure

Survey Forms/Questionnaires / Diary Card

Data Collection Form

Posters for Advertisement

Letter of Invitation to Patients

Letter to Doctors Requesting Referral

Relevant Publications

Cheque payment for Industry Sponsored Trials

Participant Payment Detalls *

Participant Compensation Detalls *

Financial Agreement

Annex A — Placebo Usage

Annex B — Conflict of Interest Declaration Form

Annex C — Biological Materials Storage

Annex D — Industry Sponsored Studies

Annex E — Waiver of Informed Consent

Annex F — Research involving Pregnant Women, Foetuses and Neonates
Annex G — Research involving Children (Persons under the age of 27 years old)
Annex H — Research involving Prsoners

Any other materials/documents? Please list here:-
Text Field

* If information 1s not included in the protocol / application form

~ End of Application Form ~
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L OR: INAL ARTICLE

Ev: uation of laparoscopic versus open colorectal surgery
in ¢ derly patients more than 70 years old: an evaluation

of 727 patients

Wah Siew Tan - Min Hoe Chew - Irene Ai Ling Lim -
Kheng Hong Ng - Choong Leong Tang - Kong Weng Eu

Accepte ;15 November 2011
© Spru zer-Verlag 2011

Abstrr :t
Backg mnd With longer life expectancy, surgeons can expact
to opc 1te on older patients. Laparoscopic colorectal (LC)

surget . has been demonstrated to be superior to open surgery.
Contr’ “ersy persists, however, regarding benefits of LC in the
elder!- Tue to increase in operative time. The aim of our study

was to ompare short-term outcomes of LC versus open colo-
rectal £ C) surgery in elderly patients.
Mater™'Is and methods Patients >70 years old that under-
went ¢ active LC between 2005 and 2008 were compared
with ¢ "itrols who underwent OC. Data was extracted from a
prospe-rively collected database.
Resulte Seven hundred and twenty-seven patients under-
went c:alorectal resection in this study period (LC n=225,
OC n=502). The laparoscopic arm was characterised by
shorter incisions {LC 6.0 cm vs. OC 12.0 cm, p<0.000)
but lor zer operating times (LC 125 min vs. OC 85 min, p<
0.001). Median use of narcotics and length of stay were
signifiv mtly shorter in the laparoscopic group (LC 2 days
Vs, OL 3 days, p<0.001 and LC 6 days vs. OC 7 days, p<
0.001, .uspectwely). There was no significant difference in
mediarz recovery of bowel function (L.C 4 days vs. OC
4 days" p=0.14) and post-operative morbidity (p=0.725).
Thirty lay mortality was significantly lower in the laparo-
scopic’*m (LC 1.3% vs. OC 4.6%, p=0.03)
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Conclusion This is the largest series from a single institution
comparing LC and OC in elderly patients. In our series, LC in
elderly patients was safe and not associated with a higher
morbidity. LC was also associated with less narcotic use and
shorter length of stay.

Keywords Laparoscopic - Colorectal surgery - Elderly .
Colorectal cancer

Introduction

Laparoscopic colorectal (LC) surgery has been shown in
many studies to be asscciated with superior perioperative
outcomes when compared to open colorectal (OC) surgery.
The advantages reported mclude less analgesic requirements,
earher return of bowel funclion, as well as shorter hospital stay
[1, 2]. With longer life expectancy in populations the world
over, surgeons can expect to operate more frequently on
elderly patients. Elderly patients have a high incidence of
colorectal disease and are more likely to have significant
co-morbid conditions compared to younger patients. In
addition, increasing age itself is also an important risk factor
for post-operative morbidity and mortality [3]. In Singapore,
the average life expectancy at birth has increased from
66.0 years in 1970 to 81.4 years in 2005 [4]. A similar trend
is being seen in many other countries, highlighting the need
for improved medical and surgical care knowledge for an
ageing population.

It is recognised that post-operative complications in the
elderly are higher. For patients aged 70 years and above, the
30-day mortality is about 6% and at least 20% develop one
complication during hospitalisation. In addition, mortality
risk increases 10% for every year after age 70 [5]. Perioper-
ative outcomes in laparoscopic surgery for the elderly
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remair non-conclusive. In laparoscopic colectomies, post-
operal e outcomes were noted to be similar in both elderly
and ycanger patients in some studies [6-8), while others,
howev 7, have shown superior outcomes in the LC group
[9—15]?“ Studies examining laparoscopic surgery in both
yvoung »nd elderly patients have found that the benefits of
laparo: sopic surgery are more marked in elderly patients
[16, 17]. Subset analysis of these studies, however, has
shown’ that there is a significant higher risk of cardio-
respiratory complications in elderly patients [5-7]. This
may be attributed to a longer operating time with prolonged
time under general anaesthesia and resultant post-operative
atelectasis. In addition, the head-down tilt during laparoscopy
and pncumoperitoneum may result in a significant reduction
in stroke volume and cardiac outputs with a possible increased
cardiac strain [18}. This majority of the studies were, how-
ever, non-randomised and limited by sma!l numbers. In the
only randomised trial to describe age-related post-operative
morbic:ity [17], 45% of the study cohort was however
aged l=3s than 70 years and thus leaves the results difficult
to inteiret.

The-z has been no consistent definition of the age cut-off
for eld- "ly in the literature. However, several studies evaluat-
mng the -isks of mortality after colorectal surgery have shown
an mu qsed maortality rate afler surgery in patients aged more
than 7¢" comnpared to patients aged less than 70 [19, 20]. W
have ti-i5 used the age of 70 years as our cut-off, to evaluate
the shc/t-term outcomes of laparoscopic colorectal surgery
versus’f)pen colorectal surgery in our institution.

Methods

Medical records of consecutive patients, aged 70 years and
older, who underwent elective colorectal resections at the
Department of Colorectal Surgery, Singapore General Hos-
pital (SGH}, from January 2005 to December 2008 were
retrieved from a prospectively collected computer database.
Both benign and malignant diseases were included in the
study. This study was approved by the Institutional Review
Board »f SGH.

Pre- »peratively, all patients received mechanical bowel
prepar: tion with 2 | of potyethylene glycol and prophylactic
subcu?” neous enoxaparin for deep vein thrombosis (DVT)
prophy ‘axis the evening before surgery. Prophylactic anti-
biotics were administered at induction of anaesthesia. Con-
sultan:” colorectal surgeons experienced in both open and
laparo_s:?:opic approaches performed all the surgeries in our
study. ""he choice of approach was left up to surgeon pref-
erence and to the patient after informed consent had been
taken. In a full laparoscopic approach, complete bowel
mobilisation, intracorporeal ligation of vessels was followed
by distal bowel transaction intracorporeally after distal
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cytocidal washout was performed. A port wound is
extended to deliver the specimen. For night and left
hemicolectomies, anastomosis is performed extracorpo-
really with linear staples. For procedures requiring an
anastomosis to the rectum, a circular stapled anastomo-
sis is performed intracorporeally after re-establishment
of pneumeperiteneum.

In our institution, we have defined conversion whereby
during vascular ligation or colonic mobiltisation, the laparo-
scopic procedure is aborted at the surgeon’s discretion for
reasons of patient’s safety, equipment failure, tumour factors
undiagnosed pre-operatively with anatomical uncertainty
and invasion to surrounding organs, cr the development of
complications such as uncontrolled bleeding or injury of
adjacent organs or structures such as ureters or small bowel.
The abdominal incision is thus made earlier than planned.
Patients who had conversion to open surgery were analysed
on arn intention to treat basis [21].

Post-operatively, all patients were managed according to
a standardised protocol in a Coordinated Clinical Pathway
(CCP) (Table 1). This included a structured rehabilitation
programme involving physiotherapists, dieticians and nurse
clinicians. Progress of diet is according to surgeon in charge
and determined by restoration of bowel sounds, passage of
flatus and stoo}. All patients received DVT prophylaxis and
anti-embolic stockings during the entire duration of hospital
stay. Patients were reviewed 2 weeks after discharge from
hospital. In patients diagnosed with colorectal cancer, stag-
mg of disease after surgical resection was according to
AJCC Cancer Staging Manual 7th edition [22], after review
of the pathological specimen and investigations of distant
metastases.

Demographic data such as age, gender, body mass index
{BMI), co-marbidities (including history of cardiovascular
accidents and acute myocardial infarcts, arrythmias, obstruc-
tive pulmonary disease, diabetes, hypertension and end-stage

Table I Coordinated clinical pathway

POD | 1V merphine infusion or patient controlied analgesia
Sips of water to small clear fecds
Chest physiotherapy and limb exercises
Sit up in bed

POD 2 Intravencus analgesia discontinued, oral analgesia
commenced

Small feeds
Urinary catheter removed
Chest physiotherapy
Sit out of bed
POD 3 Feeds to diet of chaice
Exercise rehabilitation programme
Ambulate by walking
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renal féilure) and Association of Anaesthesiologists (ASA)
status * ere assessed. Operative details (operative time, inci-
sion length and peri-operative complications), recovery
parame’ers {duration of narcotic usage, time to return of bowel
functic and length of stay) and details of resected specimen
(parho':\,?gy, number of lymph nodes, margins, and stage of
cancer where appropriate) were also obtained and analysed.

Stai'stical analyses were performed using Statistical
Packag= for Social Science (version 17.0; S§PSS, Chicago,
IL, USA). The chi-square test, Fisher's exact test and Mann—
Whitney U test were used as appropriate. A P value of <0.05
was considered statistically significant.

Results

Atotal of 1,775 patients underwent elective colorectal resec-
tions in our institution during this 4-year period. Of these,
727 (41%) elderly patients, aged 70 years or more, were
included in our study with 225 patients in the laparoscopic
arn anid 502 patients in the open arm. In total, there were
375 (52%) men and 352 (48%) women. The clinical and
demogaphic data are summarised in Table 2. There were
slightly more males in the LC group compared to the OC
group “LC 58.6%, OC 51.6%). Otherwise, there were no
signifiant differences between the two arms in terms of
mediar’ age, mediar: BMI, race and ASA status. The inci-
dence “f co-morbidities, including hypertension, diabetes
mellinus, ischaemic heart disease, arrythmia, end-stage renal
impairment on dialysis, chronic lung disease and history of

cerebrovascular accidents (CVA) were also similar between
both groups.

Twenty-seven patients in the LC group required conver-
sion to open surgery, giving a conversion rate of 12%.
Reasons for conversion included dense adhesions from pre-
vious surgery (n=14), tumow factors undiagnosed pre-
operatively such as invasion to surrounding organs or bulky
tumour-causing anatomical uncertainty (n=11), the devel-
opment of complications such as bleeding (n=1) and patient
intolerance of pneumoperitoneum with excessively high
airway pressures {(n=1).

The majority of the patients had lefl-sided resections
{Table 3). The median operative time was significantly
longer 1n the LC group (125 vs. 85 min in the OC group,
p<0.001). The median length of skin incision was signifi-
cantly shorter in the LC group (6.0 vs. 12.0 cm, p<0.001).
Most of the patients in both groups had skin crease inci-
sions. Majority of the surgeries in both groups were per-
formed for cancer and polyps (Table 4). Both groups had
similar percentages of early (stages I and II) and advanced
stage (stages 111 and IV) cancers. There were no significant
differences between the two groups in tenns of tumour size
and number of lymph nodes removed. Both proximal and
distal margins were adequate in both groups. Long-term
oncelogical outcomes were not evaluated in this study.

The L.C group was associated with superior outcomes in
terms of post-operative recovery parameters (Table 3). The
median number of days of narcotic use was significantly
shorter (2 vs. 3 days, p<0.001). In addition, the median
length of stay was also shorter (6 vs. 7 days, p<0.001).

" Table 2. Demographic data

of patients Factor Laparoscepic (%) (n=225)  Open (W) (n=502)  p value

Gender p=0.01
Male 132 (58.6) 243 (48.4)

Female 93 (41.3) 259 (51.6)

Race £=0.931 (NS
Chincsc 204 (9¢.7) 461(91.8}

Non-Chinese 21 (9.3) 41 (8.2)

Median age (range) 76 (70 to 90) 77 (70 to 95) p=0.862 (NS)
Median BMT (rangc) 23,1 (16.1 to 31.1) 220 (17310 27.3)  p=07305 (NS)
ASA p=0.182 (NS)
1 44 (19.6) 107 (21.3)

2 137 (60.8) 277 (55.2)

3 44 (19.6) 118 (23.5)

N Co-morbidities

Diabetes mellitus 61 (27.1) 137 (27.3) p=0.96 (NS}
Hypertension 144 (64.0} 302 {60.2) p=0.326 (NS
End-stage renal disease 2009 7(1.4) p=0.569 (N3)
Ischaemic hcart disease/arrythmia 45 (20.9) 102 (20.3) p=0.92] (NS)
Chronic lung disease 12 (5.3) 24 (4.8) p=0.74% (NS)
Previous cerebrovascular accident 13 (5.8) 29 (5.8) p=1.000 {NS)
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Table 3 Operative data

Laparoscopic #=225 Open n=502 p value
Surgery perfonned p=0.066 (N5)
Right hemicotectomy/extended nght hemicolcctomy 41 (18.2) 136 (27.1)
Left hemnicolectomy 10 (4.4) 29 (5.8)
High arierior resection 122 (54.2) 178 (35.5)
Low an:grior resection 16 (7.1) 55 (11.0}
Ulra-lew anterior resection 24 (10.6) 60 (12.0)
Subtotal/otal colectomy 2 (0.9) 13 (2.0)
Abdominal-perineuin reseetion 9 (4.0) 22 (4.4)
Hartinarn’s procedure L (0.4) g(1.6)
Right hemicolectomy+high anterior resection 1 (0.4) 4(0.8)
Median operative timc (minutes) 125 (65 to 360) 85 (25 to 260) <0.001
Type of incision 0.000
Skin croase 191 (84.9%) 329 (65.5%)
Vertical 25 (11.1%) 173 {34.5%)
None (laparoscopic APR) 9 (4.0%) 0
Median length of incision (em) 6.0 12.0 <0.001

However, there was no significant difference in median
recovery of bowel function, with patients in both groups
having bowel movement at a median of 4 days post-
operative. Majority of patients in both groups were dis-
charger to their own home. However, there was a signifi-
cantly sgher percentage of patients in the OC group who
were discharged to inpatient rehabilitation (17.3% vs. 10.4%
in the LC group, p=0,017).

The Hverall post-operative morbidity in both groups were
cotnparable with 20.4% in the LC group and 20.9% in the
OC group. Major morbidity was defined as follows: (1)

Table 4 Pathological data

Acute myocardial infarctions or cardiovascular accidents,
(2) pneumonias or other respiratory compromise requiring
intubation, (3) anastomotic leaks, (4) intestinal obstruction
or bleeding requiring re-operation, (5) pulmonary embo-
lism. Minor merbidity included arrythmias, pneumonias
not requiring intubation, urinary tract infections, superficial
wound infections, acute retention of urine and post-
operative ileus which resolved without re-operation. The
incidence of major merbidity was alsc similar in both
groups at 9.3% and 10.2%, respectively. A significant over-
all proportion of post-operative morbidity was contributed

Laparoscopic Open p value
Pathology p=0.035
Cancer (includes GIST, lymphoma, melanomas SCC anus) 188 (83) 453 (50)
Divertieular 0 2(D
Polyps 33 (15) 41 (8)
Others" 4{2) 6 (1)
AJCC stage (adenocarcinomas only) (n=186) (n=447) p=0.184 (NS)
I 48 (26) 67 (15)
iI 5127 145 (32)
Il S8 (31) 146 (32)
v 29 (13) 89 (21)
Mean diameter of umour (cm) 4.t 4.5 p=0.62 (NS)
Mean nrimber of lymph nodes removed 13 14 p=0.08 (NS)
Mean prbximal margin {em} 83 11.3 2=0.003
Mean distal margin (em) 6.2 6.8 0.31 (NS)

Values in parentheses are in percentages unless otherwise stated

* Two cazes of benign strictures, one carcinoid tumour and one caecal ulcer operated via laparosopic surgery; two carcinoid rumours, one TB gut,

three benign ulcers performed via open surgery
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Table 5 Postoperative recovery
parameters

Laparoscopic Open p value
Median number of days of narcotic use 2(1-5) 3(1-0) F<0.001
Median recovery of bowel function {days) 4 (2-10) 4 (2-10) p=0.230 (NS)
Median length of hospital stay (days) 6 (3—-109) 7{3-116) p<0.001
Discharge location (n=222) (n=479) p=0.017
Back to own home or nursing home 169 (89.0) 356 (82.7)
[npatient rehabilitation 23 (10.4) 83 (17.3)

by cardio-respiratory complications (Table 6). However,
there was no significant difference in the incidence of
cardio-respiratory complications when compared between
both groups {(p=0.238).

The 30-day mortality rate was however significantly higher
in the OC group as compared to the LC group {p=0.03). All
three ratients who died in the LC group died of cardio-
respiratory complications. More than 90% of the patients
who died in the OC group died from cardio-respiratory
causes (Table 7).

Discussion

Increased life expectancy has resulted in more elderly
patients with surgically correctable disease. Previous studies
have shown that celorectal surgery in elderly patients is
generally well tolerated although pre-morbid cardio-
pulmorary conditions do predispose to higher morbidity
and mortality rates as compared te younger patients [6,
23]. Lenaroscopic colorectal resection is fast becoming the

Table 6 - Post-operative complications and mortality

gold standard of treatment for both malignant and benign
colorectal lesions, with improved short-term and compara-
ble long-term outcomes when compared to the open method
[1, 2, 24]). Improved short-term outcomes after laparoscopy
have been aftributed to less post-operative pain, better pul-
monary function and less stress response. These outcomes
are particularly important in elderly patients who are at
higher risk of post-cperative morbidity and mortality. It
would secem natural then that laparoscopic surgery should
be the ideal surgical approach for elderly patients.

In our study, there was a conversion rate of 12%. This is
comparable to figures available in the literature, ranging
from 6.1% to 18.7% [17, 25-28]. The reasons for conver-
sion In our series were mainly related to adhesions from
previous surgery and advanced disease, with less than 1% of
the patients requiring conversion due to intra-operative
complications.

There have been concerns previeusly about the safety of
laparoscopic colorectal surgery in elderly patients mainly
related to longer operative time as well as physiclogical
stresses associated with carbon dioxide pneumoperitoneuwm

Factor Laparoscopic Open p value
30-day mortality 3(L.D) 23 (4.6) p=0.03
(overall #=26, 3.6%)
Post-operative complications:  Major morbidity Minor morbidity
{overali n=147, 20.2%) a) AMI, CVA, ‘ &) arrhythmias,
b) Pneumonias that require intubation, b) Atelectasis/pneumonia/lTI,
¢) Leaks, ¢) Wound infection, superficial d) ARU,
d) I/O and bleeding that require laparotomy, d) ARU,
¢) Pulmonary embelism ) lleus, resolve spontanecusly
Major morbidity 21 (9.3) 51 (10.2) p=0.725(NS)
Overall. morbidity n=46 (20.4) =105 (20.9)
Cardiac/amythmias/CVA (37%) 22 (9.8) 15 (7.0
Prneumonia/UTI (12%) 52.2) 14 (2.8)
Iteus (9%) 7.1 6(1.2)
Anastorotic leak/intra- 2{0.9) 13 (2.6) {Overall leak rate—2. (%)
abdorminal abscess (10%)
Wound infecrion (18%) 73.1) 20(4.0)
Bleeding (6%) 1 (0.4) 8 (1.6)
Urnary retention (6%) 2 (0.9) 8(1.6)
Pulrnonary embolism (%) 0 1(0.2)
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Table 7 Causes of dcath

Cause Number of patients Number of patients
(laparoseopic arm) {open arm}

AMI 2 10

CVA I

Pneumoiia 0

Sepsis gue to leak 1]

and steep head-down tilts required for the main duration of
surgery. All these may potentially increase the risk of
cardio-respiratory complications. However, owr results do
show that LC was associated with improved short-term
outcories, namely less narcotic use, shorter length of stay
and lower discharges to inpatient rehabilitation. In addition,
there was no increased risk of post-operative morbidity
related to laparoscopic surgery. In particular, incidence of
cardio-respiratory complications in our study was similar
irrespective of whether the patient underwent open or lapa-
roscopic surgery.

In the LC group, the overall morbidity of 20.4% is
comparable to incidences of 14% to 51% quoted in the
literature pertaining to colorectat surgery in elderly patients
(6, 8, 10, 11, 1316, 24, 28, 29]. Cardio-respiratory compli-
cations after surgery in elderly patients are a major cause of
post-opcrative morbidity and mortality. In our study, 7.8%
of patients suffered cardio-respiratory complications. This is
comparable to rates of 6.7% to 14.4% quoted in the litera-
ture [6, 11, 13, 28). Of note, incidence of cardio-respiratory
complications was similar in both LC and OC groups but
mortality rate from these complications was higher in the
OC group.

Lenath of stay after surgery in elderly patients after
laparoscopic colorectal surgery has been shown to be com-
parable to that of younger patients undergoing similar sur-
gery. Although this is a crude measurement of post-
operative recovery, we observed that the length of stay of
6 days in the LC group in our study compares favourably
with that in other studies, ranging from 4.2 to 11 days [6,
10-14, 16, 28, 29]. Factors affecting length of stay include

post-operative pain, mobility status of patient, post-
operative morbidity and social support available for the
patient. One of the reasons for early discharges despite the
elderly age group is the coordinated clinical pathway. In our
study, both arms of patients had pain contro! optimised with
intravenous narcotics and reviews by the acute pain team led
by an anaesthetist. Patients in both proups were also
attended to, both pre-operatively and post-operatively, by
physiotherapists. Patients were discharged when they had
return of bowel function, were able to tolerate diet, had
recovered from any post-operative complications and had
started to ambulate with help. In addition, social support for
elderly patients in Singapore is generally favourable as the
majority of the elderly population tend to stay with their
children who are their primary caregivers. We did however
observe that patients in the OC group were still more likely
to require inpatient rehabilitation prolonging their hospital-
isation stay. This may reflect that the potentially reduced
surgical stimulus of laparoscopic surgery does impact on the
functionat recovery of the elderly patient.

Our results thus suggest that laparoscopic colorectal sur-
gery is safe in the elderly and that age should not be a
deterrent to performing laparoscopic surgery. This concurs
with previous studies performed, which showed that laparo-
scopic surgery in elderly patients was associated with
shorter length of stay and less post-operative morbidity
and mortality. These studies included mostly non-
randomised  studies, one single-centre randomised-
controlled trial and one multi-centre randomised-controlled
trial [6, 10-15, 17, 28] In addition, Faiz et al. recently
published a review of post-operative mortality after colorec-
tal surgery in English NHS hospitals and concluded that
although advancing age was an independent risk factor for
post-operative death, laparoscopic colorectal surgery was
associated with a lower risk of death than open surgery
[9]. However, our study is the largest series to date compar-
ing laparoscopic versus open colorectal surgery in elderly
patients from a single institution (Table 8).

During the interpretation of our results, we are aware that
there are several potential sources of bias in our study.
Firstly, we included laparoscopic patients that were operated

Table 8 Previous studies com-

paring laparoscopic versus open Study No. of patients No. of patients Type of study Age

surgery in elderly patients (laparoscopic arm) {open arm)
Stewart et al. [13] 42 35 Randomised >80
Stocchi et al, [14] 42 42 Non-randomised >75
Senagore et al. {12) 50 123 Non-randomised >70
Yamarmoto et al, [8] 17 34 Non-randomised >80
Vignali et al. [28] 61 61 Non-randormised >80
Tei et al. [15] 78 51 Non-randomised >71
Lian et al, [11] 97 97 Non-randomised >80
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on during our unit’s learning curve but this did not affect
any of the analysed outcomes. Secondly, this was not a
randomised study and may thus be subject to selection bias
inherent in non-randomised studies. To overcome this bias,
we thus afiemnpted to match the demographics of the patients
in both groups, including median age, ASA status, incidence
co-mordidities and BMI, which were similar. So although
there was a higher proportion of males and a slightly lower
incidence of cancers operated in the LC group, there were
similar percentage of advanced tumours (stages Il and V)
in both groups thus indicating that laparoscopic surgery was
performed as frequently in more advanced tmmours as in
early stage tumours.

Studies evaluating the cost-effectiveness of laparoscopic
colorectal surgery have generally concluded that despite costs
related o increase in operating theatre time and incrcased
number of consumables used, it 18 as cost-beneficial as
compared to copen cclorectal surgery [30-32]. This is
likely related to improved short-term outcomes such as
shorter length of stay and lower pain scores. In elderly
patients, it is likely that this cost-benefit ratio may be even
more marked, as outcomes such as less need for inpatient
rehabilitation and lower cardio-respiratory morbidity and
mortality may also centribute. Further studies are required
to evaluate this.

Conclusion

Our results suggest that laparoscopic colorectal surgery in
elderly patients aged 70 years or older is feasible. Tt is
associated with superior short-term outcomes, namely less
narcotic use, shorter length of stay, reduced need for post-
operafive inpatient rehabititation as well as lower mortality
when compared to the open method. Hence, laparoscopic
colorectal surgery should be performed in the elderly.

Disclosure The authors declarc that they have no conflicts of intercst.
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Laparoscopic surgery versus open surgery for colon cancer:
short-term outcomes of a randomised trial

The COfon cancer Laparoscopic or Open Resection Study Group™®

Summary

Background The safety and shortterm henefits of laparoscopic colectomy for cancer remain dehatable. The
multicentre COLOR {COlon cancer Laparoscopic or Open Resection) trial was done to assess the safety and benefit
of laparoscopic resection compared with open resection for curative treatment of patients with cancer of the right or

left colon.

Methods 627 patients were randomly assigned to laparoscopic surgery and 621 patients to open surgery. The primary
endpoint was cancer-free survival 3 years afler surgery. Secondary outcormnes were short-term morbidity and
mortality, number of positive resection matgins, local recurrence, port-site or wound-site recurrence, metastasis,
overall survival, and blood loss during surgery. Analysis was by intention to treal. Here, clinical characteristics,
operative findings, and postoperative outcome are reported.

Findings Patients assigned laparoscopic resection had less blood loss compared with those assigned open resection
{median 100 mL [range 0-2700] vs 175 mL [0-2000], p<<0-0001), although laparescopic surgery lasted 30 min longer
than did open surgery (p<<0.0001). Conversion to open surgery was needed for 91 (17%) patients undergoing the
laparoscopic procedure. Radicality of resection as assessed by number of removed lymph nodes and length of
resected oral and aboral bowel did not differ between groups. Laparoscopic coleclomy was associated with earlier
recovery of bowel function (p<<0.0001), need for fewer analgesics, and with a shorter hospital stay (p<<0-0001)
compared with open colectorny. Morbidity and mortality 28 days after colectomy did not differ between groups.

interpretation Laparoscopic surgery can be used for safe and radical resection of cancer in the right, left, and

sigmoid colon.

Introduction

Minimally invasive surgery reduces surgical trauma.
Laparoscopic surgery restricts the extent of abdominal
incisions, avoids manual traction and manipulation of
abdominal tissue, and prevents undue blood loss, thus
diminishing immune activation and catabolism as a
response to surgery.'” 15 years after Muehe first did
laparoscopic  cholecystectomy, minimally invasive
surgery has become the preferred approach for
treatment of symptomatic cholecysiolithiasis, gastro-
oesophageal reflux, and morbid obesity.* Although
Jacobs and Verdeja’ reported a case series on
laparoscopic segmental colectomy in patients with
sigmoid cancer in 1991, laparoscopic colectomy for
cancer has not been readily accepted: the safety of the
procedure has been questioned because of early reports
of port-site metastases. Despite reduced morbidity and
improved convalescence after laparoscopic operations
for benign disorders such as gallbladder stones and
reflux oesophagitis, surgeons have been sceptical
about similar advantages of laparoscopic colectomy
for cancer.

The European, multicentre COLOR (COlon cancer
Laparoscopic ¢r Open Resection) trial aimed to assess
laparoscopic surgery as curative treatment for colon
cancer by analysis of short-term outcome and of cancer-
free survival 3 years after laparoscopic surgery or open
surgery for colon cancer. Data for cancer-free survival

hnp:/foncology.thelancet.com Vel & July 2005

will be reported later. Here, the short-term results of
clinical characteristics, operative findings, and post-
operative gutcome are reported.

Methods

Patients

Between March 7, 1997, and March G, 2003, all patients
with colon cancer who presented to the 29 parlicipating
hospitals were screened for inclusion into the trial.
Patients with one adenocarcinoma, localised in the
caecumn, ascending colon, descending colon, or
sigmoid colon above the peritoneal deflection who were
aged 18 years or older and who gave written informed
consent were eligible. The number of eligible patients
who were not randomised was not recorded. Exclusion
criteria were: body-mass index (BMI) of more than
30 kg/m?’; adenocarcinoma of the transverse colon or
splenic flexure; metastases in the liver or lungs; acute
intestinal obstruction, multiple primary tumours of the
colon; scheduled need for synchronous intra-
abdominal surgery; preoperative evidence of invasion
of adjacent structures, as assessed by CT, MRI, or
ultrasonography; previous ipsilateral colon surgery;
previous rnalignant disease {except those who had had
curative treatment for basocellular carcinoma of the
skin or in-situ carcinoma of the cervix); absolute
contraindications to general anaesthesia; and a long-
term pneumoperitoneum.
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627 assigned

laparascopic pracedure

1248 randomised

621 assigned
open procedure

83 excluded

29 had benign lumours

37 had distant melastases
6 had rectal cancer
1 had emergency surgery
2 had concurrent tumour
1 violated inclusion crileria
5 withdrew consent

b

Figure 2: Trial profile

4

¥
544 included 551 induded
8 had missing data

536 analysed

70 excluded
20 had banign umours
19 had distant metastases
4 had rectal cancer
1 had emergency surgery
2 had foncurrent tumour
4 withdrew consenl

r
S had missing data
h 4

546 analysed I

627 patients were randomly assigned to laparoscopic
resection and G621 to open resection by use of
computer-generated random numbers; randomisation
was stratified according to participating centre and type
of resection {le. right hemicolectomy. left
hemicolectomy, or sigmoidectomy}. Patients were
randomised by the trial coordinator {RV, who was
succeeded by EK) at Erasmus University Medical
Center, Rotterdam, Netherlands, and allocation was
done by telephone or fax. Patients were not blinded to
the procedure they were allocated because covering all
possible open and laparoscopic incisions was thought
too cumbersome.

Laparostopic colectomy Open colectomy

{n=627) {n=621)
Age (years)
Median {range) 71(27-92) 71{31-95})
Sex
Men 326{52%) 3316 (54%)
American Society of Anesthesiologists group i
| 164 (26%) 166 (27%) i
I 353 (56%) 318(51%)
" 92 (15%) 112 (28%)
A 4{1%} 5(1%)
Missing data 14 (2%) 20 (3%}
Hody-mass index (kg/m?)
Median (range) 24.5(121-373) 24:9{14-5-40-5)
Previous abdominal surgery*
No 386 (62%) 384 (62%)
Once 167 (27%) 163 (26%)
Twice 43 (7%) 49 (8%)
Three or more timas 13 (2%) g{1%)
Missing data 20{i%} 16(3%)

"Does nol tolal 100% because of rounding

Table 1: Baseline characteristics
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Patients were excluded after randomnisation only if
metastasis was detected during surgery, microscopic
examination of the resected sample showed no signs of
malignant disease, other primary malignant disease was
discovered before or during surgery, patients needed
emergency surgery, ot if patients withdrew consent. The
trial coordinator supervised data gathering and provided
progress data to the protocol committee and the
monitoring committee. The ethics committees of every
participating centre gave ethics approval for the trial.

Diagnosis of colon cancer was confirmed by barium-
enema radiography or colonescopy. Biopsy samples
were tzken for polyps, but net for macroscopically
evident carcinomas. All patients underwent radiographic
imaging of the liver and chest to exclude distant
metastases. In patients with rectosigmoid carcinoma.
lateral bardum-enema radiography was done to
determine the exact location of the tumour. Bowel
preparation, prophylaxis with antibiotics, and prophy-
lactic treatment for thrombosis were done in accordance
with standards at the participating institution.

Open surgery and laparoscopic surgery had similar
protocols; extent of resection was much the same for
both procedures. Right hemicolectorny involved
resection of the caecum, ascending colon, and hepatic
flexure with preservation of the main and left branches
of the middle colic artery. Left hemicolectomy involved
resection of at least 5 cm above and 5 ¢m below the
lesion. For sigmoidectomy, resection of the sigmoid
5 cm above and 5 ¢m below the lesion was done, During
laparoscopic surgery, either the tumour and adjacent
tissue or the extraction site was protected during
removal of the affected bowel. For laparoscopy, all
surgical teams had done at least 20 laparoscopically
assisted colectomnies. An unedited videotape of a
laparoscopic colectomy was submitted before a centre
participated in the trial to assess safe and thorough
techniques. All open colectornies were done by surgical
teams who had at least one staff member with
credentials in colon surgery. The resected tumour was
presented unfixed to a pathologist, who recorded the
size of the tumour, involvement of circumferential and
lengitudinal margins, number of resected lymph nodes,
number of positive lymph nodes, and TNM
classification in  accordance with standardised
techniques;* pathologists were not informed of the
mode of resection.

Patients allocated laparoscopic surgery were converted
to open surgery before the first incision when the
laparoscopic equipment malfunctioned or when the
laparoscopic surgical team was absent, Analysis was by
mtention to treat—ie, patients who had preoperative
conversion remained in the laparoscopic group for
analysis. Caserecord forms were collected by the
coordinating centre in Rotterdam, Netherlands. Short-
term morbidity and mortality was defined as 28-day or
in-hospital morbidity and mortality.
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Interim analyses were done by the data monitoring
committee after the report of every 50th recurrence in
the whole sludy populalion. The trial was to be stopped if
there was a convincing difference (p<<0-001) in
recurrence between groups.

Postoperative care, including use of narcotics for the
first 3 days after surgery, was done in accordance with
standard practice of the surgeons at the participaling
centre. Adjuvant therapy before and afler surgery was
allowed at the physician’s discretion.

Primary and secondary outcomes

The primary outcome of the trial was cancer-free
survival 3 years after surgery, and will be reported
elsewhere.  Secondary outcomes were short-term
morbidity and mortality, number of positive resection
margins, local recurrence. port-site and wound-site
recurrence, metastasis. overall survival, and blood loss
during surgery. Bloed loss, operating time, conversions,
radicality of resections, morbidity, mortality, and
hospital stay are the outcomes reported here. Cost
analyses” and quality-of-life assessments (not yet
reported) have been done separately for every country
because health-care costs and measurement of quality of
life vary widely among European countries.

Statistical analysis
At the design of the trial, power calculations were done
to exclude a difference of 7-4% or more in 3-year

disease-free survival with 95% confidence. Thus,
1200 patients were needed to obtain §0% power.
Percentage  differences  between groups were

compared with the x* test or Fisher's exact test
comparison of continuous data was done by use of the
Mann-Whitney test. Assessment of the effects of centre
on operation time, blood loss, hospital stay, and number
of lymph nodes was done with ANOVA after logarithmic
transformation of these outcomes to obtain approximate
normal distributions, and interaction terrns were used to
assess whether treatment effect differed between
centres. Treatment effects are therefore expressed as
ratios of geomelric means. Centres with fewer than
30 patients were grouped. Further exploratory analyses,
allowing for random centre effects, were done to
investigate whether the number of patients per centre
affected cutcomes; only cenlres that accrued at least ten
patients were included in this analysis. The effects of
procedure and study centre on the odds of positive
against negative resection margins were analysed by use
of exact logistic regression. Statistical analyses were
done with SPSS version 5.11. p=0-05 (lwo-sided) was the
limit of significance in all analyses.

Role of the funding source

The sponsor of the trial had no role in the study design;
collection, analysis, or interpretation of data; or the
writing of the report. The corresponding author had full

htip:ffoncology.thelancet com Vol & July 2005

Laparescopic colectorny  Open colettomy

P

(n=536) {n=546)
[ntarvention
Right hermicolectomy 259 {46%) 253 (46%) 0.87
Lelthemicolectomy 57 {11%) 54 (10%)
Sigmoid reseclion 199 {37%} 212 (39%)
Other 21 (4%) 25 (5%)
Tirme in thealre {(min)~
Median {range) 202 (50-540) 170(45-580) <0.0001
Duration of surgery (skin to skin, min)¥
Median {range) 145 {45-420) 115 (40-355) < 00001
Bloodlioss (mLjt
tiedian (range) 100 (0-2700) 175 (0-2000) <0-0001

*Dawm missing for 99 patients, 1Time from Frst indsion te skin dosure: data mussing far 68 patients. $BaLa missing for 69 patients.

Table 2: Operative data

access to all data in the study and had final responsibility
to submit the paper for publication.

Results
Figure 1 shows the trial profile. The trial was not stopped
early. 11 patients allocated laparoscopic surgery

underwent open surgery because of malfunctioning
laparcscopic equipment (eight patients) or absence of a
skilled laparoscopic surgeon (three patients). Tabie 1
shows baseline characteristics of participants.

Malignant disease was confirmed preoperatively by a
biopsy sample in 827 (76%) of 1082 patients. To diagnose
the tumour, 876 (81%) of 1082 patients had colonoscopy
and 432 (40%} had barium-enema radiography. [maging
of the primary tumour with CT was done for 48 {4%) of

300
® Laparascopic resection
O Open resection
250 } }
200+

'

SRS i
T I% - ; EI;
T A SRR L AL

T 1T T T T
1?2 3 4 5 6 7 8

Centre

T T 1T 17T 7 T1T°7 T
9 10 11 12 13 14 15 16 17 18 19

T 1
0 21

Number percentre 10 11 12 15 17 30 31 35 3B 39 41 42 48 49 51 53 73 74 102103 160

Figure 2; Mcan operation time by centre

The 21 centres with at least ten patients are ranked according to number per centre, Yertical bars are SE.
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Colonoscapic tatooing

Injection of Inda ink by use of a

catheter, which is passed down 2
warking channel in the

calonscope, in the bowel wall
surrounding the lesion, Blue ink
is visualised on the serosal side of

the howel, allowtng localisation

of small fesions Lhat are nol
readhly visible.

Tumour size {cm}”
tedian {range)
Resection marginst
Positive
Abotal
Orat
Circumferential
Negative
Clinical T staget
T
T2
13
T4
Clinlcal N stage§%
NO
Wi
N2
N3
Tumour stage$fl
I
]
L}
Histolagy§4l
Well differentiated

Well Lo mederately differentiated

Moderately differentiated

Moderately 1o poorly differentiated
Poorly diffsrentizted or undifferentiated

Nol specified

1082 patients, and colonoscopic tattooing of the tumour
for 37 {3%). [n the laparoscopic group 21 tumours were
tattooed: 15 in stage [ disease, three in stage {1, and three
in stage 111, of which four were in the right colon, five in
the descending colon, and 12 in the sigmoid colon. In the
open-surgery group, 16 turnours were tattooed: eight in
stage T disease, six in stage 11, and two in stage [11, of
which four were in the right colon, three in the
descending colon, and nine in the sigmoid colon,

Screening for liver metastases before surgery was done
by use of ultrasonography in 869 (80%) of 1082 patients,
CT in 75 (7%}, ultrasonography and CT in 123 (11%),
and MRI combined with ultrasonography or with CT in
four patients; 11 {</1%) patients did not have any such
procedure and were assumed to have no liver
metastases. Screening for pulmonary metastases before
surgery was done with plain radiography of the chest in
1046 (97%) of 1082 patients, radicgraphy and CT of the
chest in 12 (1%), and chest CT in nine {1%):; 15 (1%)
patients had no procedure and were assurned to have no
pulmonary metastasis. Use of imaging techniques did
not differ between groups. The median time between
randeinisation and surgery was longer in the
laparoscopic group than in the open-surgery group
(6 days [range 1-85] vs 5 days [1-63); p=0-02}.

Laparoscopic colectomy  Open colectomy P

Number of positive lymph nodes in resected sampleff

Median (range)

{n=536} (n=546)
4-0{04-17) 4-5(08-17) 009 '
|
10 0f 526 {2%) 10 0f 538 (2%) 10 i
1 1 |
o 1
9 8
516 0f 526 (§8%) 5280f 538 {98%)
41 0f 528 (8%) 1900537 (7%} 095
107 of 528 (20%) 105 of 537 {20%])
350 0f 528 {G6%) 159 0f 537 (67%)
300f 528 (6%) 34 0f 637 (6%)
347 of 28 (66%) 364 of 539 (68%) G4
125 of 528 (24%) 12260539 (23%) I
45 0f 528 (9%) 480f539(9% J
110f528{2%) 5af539 (1%) |
1
129 of 528 {24%) 1250f 534 (23%) 050 !
2118 0f528 (41%) 239 of 539 (44%) i
18100528 (34%) 175 0f 539 (32%)
90 0f 529 (17%) 85 of 538 (16%) 089 i
28 0f 529 [5%) 320f 538 (6%)
3210529 (61%) 3150 538 {59%)
1300525 {2%) 150l 538 (3%)
45 0f529(9%) 556 538 (10%)
310f529 (6%) 3501 538 (7%)
10 [0-41) 10 (0-42) a-35

“Data inissing for 11 palients. 1Data missing (or 18 patients. $Dala missing (or 17 patients. §0ala missing lor 35 patients
Might nol add Lo 100% because of reunding. ||0ata missing for 36 patients.

Table 3: Details of pathology report
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Table 2 shows operative findings. Duration of surgery
was longer for patients assigned laparoscopic resection
than for those assigned open resection. ANOVA showed
that the centre-adjusted ratio (laparoscopic/open) of
geometric mean duration of surgery was 1.39 (95% ClI
1.32--1-49), but this effect differed significantly between
centres. Random-efTects regression analysis showed that
the difference in duration of surgery between groups
decreased with increasing numbers of pabents per
centre, an effect that was significant for the laparoscopic
group {p=0-027}) but not for the open-resection group
{figure 2). Furthermore, time spent in the operating
theatre was shorter for patients assigned open surgery
than for those assigned laparoscopic surgery {table 2). By
use of ANOVA, the centre-adjusted ratio {laparoscopic/
open) of geomelric mean time spent in theatre was 1-27
(1-22-1-32, p<0-001), which differed significantly
between centres (data not shown). Random-effects
regression analysis showed that mean time spent in
theatre for patients assigned laparoscopic resection
dropped with increased number of patients per centre
{p=0-032), whereas no such association was noted for
those assigned open colectomny.

Blood loss during laparoscopic colectomy was
significantly less than that during open colectomy
(fable 2). ANOVA showed a centre-adjusted ratio
{open/laparoscopic) of geometric mean blood loss of
1.66 (1-37-2-00}—a treatment effect that did not differ
significantly between centres (data not shown).

During laparoscopic colectomy, adhesions were more
frequently classified as problematic than during open
colectorny (26 palients [5%] vs 11 patients [2%]), p=0. 02).
During  surgery, 91 (17%) patients who were
undergoing laparoscopic colectomy were converted to
open surgery because oft fixation to, or invasion of,
adjacent structures by the tumour {n=31); size of the
tumour (n=8); extensive adhesions (n=10}; inability to
localise the tumour (n=8); bleeding {n=7}; tumour in
transverse colon or below promontory (n=5); bad vision
(n=5); length of procedure {n=3}; anatomical difficulties
(n=3); macroscopic suspicious lymph nodes needing
extensive resection (n=3); ischaemia of the distal colen
(n=1); intra-abdominal abscess (n=1); urethral injury
{n=1); two synchronous tumours (n=1); gaseous
distention of the bowls after colonoscopy during
surgery {n=1); resection of lelomyoma of the adnex
{n=1); and unknown reasons {n=2}.

Pestoperative microscopic examination showed no
differences between laparoscopically resected and
openly resected samples. Stage distribution, size of the
tumour, and histological type were much the same for
both groups (table 3). Furthermore, groups did not differ
in the number of positive resection margins (table 3),
and centre did not modify this effect (data not shownj.
The common odds ratic for positive against negative
resection margins was 1-01 (0.-36-2.68, p=1-0). In
patients assigned laparoscopic resection, positive
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margins were recorded in four patients with T3 tumours
and in six patients with T4 tumours. In patients assigned
open resection, four patients with positive margins had
T3 tumours and six had T4 tumours. Groups did not
differ in the number of lymph nodes harvested during
surgery (table 3). ANOVA showed a centre-adjusted ratio
{open/laparoscopic) of geometric mean number of
lyrnph nodes of 1-08 {0-98-1-17, p=0.106}, which did
not differ significantly between centres {data not shown).

After laparoscopic colectorny, patients tolerated an oral
fAluid intake of more than 1 L 1 day earlier than did
palients assigned open surgery, and time to first bowel
movement was shorter after laparoscopic surgery than
after open surgery (table 4). Moreover, laparoscopic
colectorny was associated with a lower need for opioid
analgesics on days 2 and 3 after surgery, and for non-
opioids on the first day after surgery than was open
resection. Epidural analgesics were used less frequently
in the laparoscopic group compared with the open-
resection group for the first 3 days after surgery (table 4).

Overall morbidity was much the same after
laparoscopic surgery and open surgery (table 4). Groups
did not differ in the occurrence of pulmonary or cardiac
events, anastomotic failure, wound or urinary-tract
infections, bowel obstruction for more than 3 days after
surgery, or postoperative bleeding. The number of deaths
were similar after surgery for both groups {table 4).

Groups did not differ in the numbers of
reinterventions done 28 days after surgery (table 4). In
the laparoscopic group. 18 reinterventions were necded
for anastomotic leakage and abdominal sepsis, five for
wound infections and dehiscence, four for bowel
obstruction lasting more than 3 days, five for bleeding,
one for a ruptured infammatory aneurysm, two for a
perforated gastric ulcer, one for explorative laparotormy,
and one for removal of a rectal adenoma. In the open-
resection group, eight reinterventions were needed for
anastomotic leakage, nine for wound infections and
dehiscence, four for bowel obstruction lasting more
than 3 days, three for bleeding, and one for an
ischaemic bowel.

Postaperative hospital stay was 1 day shorter in the
laparoscopic group than in the open-resection group
{table 4). By use of ANOVA, the centre-adjusted ratio
{openjlaparoscopic) of geometric mean hospital stay was
1-16 (1-08-1-23), and this treatrnent effect did not differ
significantly between centres.

Discussion

The short-term outcomes of the COLOR trial show that
although duration of surgery for laparoscopic
colectomy for celon cancer was longer than that of
open colectorny, patients who underwent the
laparoscopic procedure had less blood loss during
surgery. Moreover, fumours resected by laparescopy or
Ly open surgery did not differ in stage, distribution,
size, histology, number of positive resection margins,

hoip:f/oncology.thelancet.com Vol 6 July 2005

Laparoscopic
calectomy (n=536)

Open colectomy
{n=548)

Mean dif lerence

between groups

(95% Ci)

Fluid Intake =1 L {days)"

Maan ($D) 29(1.9) 38(34) 0.6{0-6t01-2)
First bowel movernent {days)t
Mean ($D) 36(17) 4.6(3-0) 10070 1.3)
Hospital stay (days)}}
Mean (5D) 8-2(66) 93(7-3) 1-1(0-2t0 1.9}
Analgesic use
Day1
Opiales 292 of 516 (57%) 313 0l 526 {60%}) 3(-319
Non-opiates 36600517 (71%) 3350l 526 {64%) -7(-13te -1}

Epidural 111 0f 517 (22%) 1900f 526 (35%) . 14{910 20}
Day 2

Opiates 208 0i 514 (41%) 256 0f 524 {49%) 8(21014)

Non-opiales 4210514 (82%) 443 ol 524 {85%) 3(-207)

Epidural 95 of 514 (18%) 164 ol 523 (31%) 13 (81018}
Day 3

Opiates 132 0 513 {26%) 191 of 524 (37%} 11 (510 16)

MNon-opiates 343 ol 513 (67%) 368 of 526 (70%) 3{-2tc9)

Epidural 4207513 (8%) 83 0f 524 (16%) 8{4t012)
Complications$§
Qverall 1110f535{21%) 110 of 545 (20%) -1{-5t04)
Wound infection 20 of 535 (4%} 16 of 545 (3%) ~1{-3101)
wound dehiscence 20534 ({<1%) 7 of 544 (1%} 06(-02102)
Pulmenary 8of535{2%} 13 0f 545 (2%) 0-9(-1t03)
Cardiag 4 0f535 (1%} 9ol 545 (2%) 1{-0-5102)
Bleeding 13 of 534 (2%} 8ol 544 (2%) -0-9{-3t0 1}
Urinary-tract inlection 12 of 535 (2%) 1300 545 {2%) G-2(-2t0 2}
Anastomo tic failure 15 of 535 {3%) 100l 545 {2%) -1(-3t01}
Bowel obstruction =3 days 10 of 534 (2%} 15 of 544 {1%) 9:9{-1t0 3)
Other 4501534 (8%) 40 of 544 (7%} -l(-4102)
Reintervertion 3701 535(7%) 25 0f 545 (5%} -2(~5100.4)
Death Gof 535{1%) 10 of 545 {2%}) 0-7(-07102-2)

<05-0001

<0-0001

<.0.0001

037
Q.02
=20-0001

0-008
029
<0.0001

00003
027
00002

0-88
0-57
018
0-40
028
0-36
100
0-39
0-45
058
013
045

*Data missing lor 64 patients. 10ata missing for 54 patients. 1Data missing for 11 patients. $5ome patients had more than one

complicatron.

Table 4: Postoperative recovery, morbidity, and mortality

and number of positive lymph nodes. After surgery,
patients allocated laparoscopic colectomny Lolerated
Auid intake and had a first bowel movement, earlier
than did those allocated open colectomy. Patients
assigned laparoscopic colectorny had a lower need for
analgesics and epidurals in the 3 days after surgery
than did those assigned open colectorny.

29 university hespitals and community hospitals in
seven European countries participated in this trial, and
the outcomes thus give an insight into laparoscopic
colon surgery as done in Europe. Importantly, however,
this trial started in 1997 when the laparoscopic
technique of segmental colectomy was changing. In the
past 8 years, new ways of vessel sealing, such as bipolar
and ultrasonic forceps, have been introduced. These
devices allow faster and more secure haemestasis than
do conventional laparoscopic techniques such as clips
and unipolar diathermia. Furthermore, a shortcomning of
this trial is thal patients were not blinded as to the
ptocedure they were allocated, which could have affected
subjective  outcomes. Missing data for 13 of
1248 patients seems acceptable, given that the trial
was multicentre.
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In this trial, patients who underwent laparoscopic
colectorny spenl Jonger undergoing surgery than did
those who had open colectomy, but needed fewer
opioids on the second and third postoperative day than
did those who had open surgery. By contrast, Joels and
colleagues’ associated use of opioids after open
colectomny with operative time as a result of more
extensive tissue manipulation and protracted incision of
the abdeminal wall. The findings reported here suggest
that manipulation of tissues is a more important
determinant of postoperative pain than is operative tirme,
and are consistent with Weeks and co-workers™" trial,
which recorded shorter postoperative use of parenteral
analgesics after laparoscopic colectemy than after open
colectomy (p<<0-001).

Bowel obstruction after colectomy, as defined Dby
postoperative day of Auid intake of more than 1 L and
postoperative day of first bowel movement, was 1 day
shorter in patients who had laparoscopic surgery than in
those who had open surgery in the COLOR trial. Braga
and colleagues™ noted first bowel movement 1 day earlier
after laparoscopic colectomy than after open colectomy,
and animal studjes" have shown that laparoscopic
colectorny reduces postoperaiive atony of the small
bowel, as rneasured by electromyographic activity,
compared with open colectomy. Clinical manometric
recordings® of motility at the splenic flexure of the colon
have shown that colonic motility recovers earlier after
laparoscopic colectomy than after open colectorny. Rapid
rehabilitation protocols involving thoracic epidural Jocal
anaesthetic blockade, early mobilisation of the patient,
and solid food on the first postoperative day have reduced
bowel obstruction to 1-2 days."”

Findings reported here show that hospital stay after
laparoscopic colectorny was 1 day shorter with
laparoscopic colectomy than with open colectomy, and
are consistent with the findings of Lacy and colleagues®
and the Clinical Qutcomes of Surgical Therapy (COST)
study group.” However, Basse and co-workers* showed
substantial reduction of hospital stay after open
colectomy by use of transverse incisions combined with
accelerated multimodal rehabilitation  programmes.
Further assessment of the effect of such rehabilitation
programmes on the outcome of laparoscopic and open
colectomy are needed.

Conversion of laparoscopic procedures to open
surgery was needed in 19% of patients, mainly because
of the presence of a Jarge and invasive cancer. Size and
infltration of adjacent tissues by a tumour cannot be
assessed accurately by either colonoscopy or barium
enema. However, these imaging modalities are regarded
as the standard of care in Europe. Only 5% of patients
had a CT scan 1o image the primary turnour, and use of
CT or MRI in pabents with colon cancer may identify
patients with bulky or invasive lesions, or lesions at the
flexures or transverse colon, which are less amenable to
laparoscopic removal.

Qperating time varies with surgical experience, and
gaining experience with laparoscopic colectomy can
reduce the operating time to that with open colectorny.
Although in this trial, laparoscopic colectomies lasted
longer than did open procedures, operating time varied
substantially between centres. Although total open
surgical procedures done per centre was not recorded,
the presence of a skilled colorectal surgeon during ali
open colectomies ensured appropriate and timely
procedures. Reluctance to implement laparoscopic
colectomy in surgical practice because of restraints on
operating ime therefore seems unsubstantiated.

Blood loss during laparoscopic colectormy was [ess
than that during open colectomy in this study. Kiran
and colleagues™ assessed use of blood products (ie,
packed cell or transfused red cells) in a case-maiched
study of patients undergoing laparoscopic colectorny or
open colectomy, and reported that demand for blood
transfusions during and after surgery was less in the
laparoscopic group compared with the open-surgery
group. Furthermore, the safety and effectiveness of
laparoscopic surgery can be measured by the degree of
resection and disease-free survival. In the COLOR trial,
the extent of resection of the colon and mesccolon was
much the same for both groups. These findings are
consistent  with other prospective trials®'  of
laparoscopic resection versus open resection for colon
cancer, and by a consensus conference.? Moreover, a
median number of ten lymph nodes were removed
during surgery in both groups. [t has been suggested”
that at least 12 lymph nodes should be removed to
ensure radical resection. However, the number of
removed lymph nodes recorded by the pathologist is a
function of the scrutiny of the detection method. In this
study, pathologists were not urged to do a more
thorough search for lymph nodes than is done in
practice. A consensus conference” that documented
available data {or laparoscopic versus open colectomy
showed that both procedures commonly yield ten
lymph nodes. Assessment of S5-year survival after
laparoscopic colectorny for tumours in the left and right
colon by Jacob and Salky* showed that the mean harvest
of ten lymph nodes was much the same as that with
open colectomy.

Patients with a BMI1 of more than 30 kgjm? were
excluded from the COLOR trial because at the time of
trial design obesity was regarded as a technical
challenge to laparoscopic colectomy. Delaney and
co-workers” studied patients with a BMI of more than
30 kg/m' who had either laparescopic colectomy or
open colectomy. The researchers found that operating
times and morbidity did not differ between groups and
that hospital stay was 2 days shorter after laparoscopic
surgery than after open surgery. However, the
conversion rate from laparoscopic surgery to open
surgery was 30%. Leroy and colleagues® assessed
outcome of laparoscopic colectomy in obese and non-
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obese patients who had diverticular disease or colon
cancer, and found that groups did not differ in
operating times, radicality of resection, and morbidity.
Moreover, none of the 23 patients with a BM] of more
than 30 kg/m’ needed conversion to open surgery in
Leroy and colleagues' study ™ Patients who are obese
can thus benefit from laparoscopic surgery, and obesity
should no longer be regarded as a contraindication to
laparoscopic colectomy.

Elderly patients were not been excluded from the
COLOR trial. Yamamoto” showed that surgical outcome
alter laparoscopic colectomy for patients 80-90 years old
was much the same as for those 60 years or younger.
Furthermore, Sklow and co-workers® reported faster
recovery after lzparoscopic colectomy than after open
colectomny in patients older than 75 years despile a
longer operating time compared wilh open surgery.

The improved short-term outcome after laparoscopic
surgery compared with open surgery may be a
consequence of reduced surgical trauma. Serum
concentration of interleukin 6 is a commonly used
measure of surgical trauma: Ozawa and colleagues®
recorded lower concentrations of serum interleukin 6
after laparoscopic colectomy than after open celectomy,
and Whelan and co-workers® showed that open
colectomy was associated with significant suppression of
the cell-mediated immune response  whereas
laparoscopic colectomy was not (p<0-007).

In conclusion, the outcomes of
lapzroscopic  resection for colon cancer
experience of the past decade. During this period,
laparoscopic  surgical techniques have improved
substantially as a result of growing experience and
progressing technology that allows better video
imaging, and safer and more efficient tissue ablation.
Procedure times have dropped and undue tissue
manipulation has decreased. The practice of open
colectemy is changing too, with the implementation of
rapid-recovery protocols. Further studies of the current
surgical approaches for colon cancer are warranted to
establish the optimum precedure for the individual
patient with colon cancer.

studies  on
reflect
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Abstract

Background The laparoscopic approach is increasingly
becoming the gold standard for colorectal resections. While
laparoscopic surgery of the left colon and rectum has been
evaluated in many studies, laparoscopic resection of the
right colon has not been as widely examined. The aim of
this study was to examine the short-term outcomes after
laparoscopic right hemicolectomies and to determine if they
were superior when compared with those after open
resection.

Patients and methods Consecutive cases of laparoscopic
right hemicolectomies performed between May 2005 and
December 2007, in the Department of Colorectal Surgery,
Singapore General Hospital, were compared with a
matched series of patients who underwent open surgery.
Results From a total of 37 laparoscopic cases, 36 patients
successfully underwent laparoscopic right hemicolectomies.
There was one conversion, giving a conversion rate of
2.7%. These 37 patients were compared with 40 patients
who underwent open right hemicolectomies. The laparo-
scopic arm was characterised by shorter length of incisions
(57 vs. 11.2 cm, p<0.001) but longer operating times
(110.8 vs. 71.6 min, p<0.001). Mean number of lymph
nodes harvested and length of proximal and distal marging
were similar in both groups. There were also no significant
differences between the groups in terms of narcotic use,
recovery of bowel function, length of stay, post-operative
morbidity and 30-day mortality.
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Conclusion Laparoscopic right hemicolectomies are as
feasible and safe as the open technique. They confer
improved cosmesis with smaller incisions but at the
expense of longer operating time.

Keywords Right hemicolectomy - Laparoscopic -
Colorectal - Conversion - Qutcome

Tutroduction

Laparoscopic colorectal resections have become increas-
ingly accepted as the technique of cheice in the treatment of
colorectal diseases, with proven advantages such as less
post-operative analgesic requirements, earlier return of
bowel function and shorter hospital stay [1-6]. Numerous
studies have also demonstrated that there has been no
compromise in adequacy of oncological clearance as
disease controi and overall survival are comparable to open
colectomies [1-5, 7-12]. However, the main bulk of the
literature centres mainly on either an overall comnparison of
laparoscopic and open colorectal resections or solely on
left-sided laparoscopic resections, with fewer publications
comparing solely the outcomes of laparoscopic right hemi-
colectomies (LRH) with those performed via the open
approach. The aim of our study was to evaluate short-term
outcomes of LRH performed in our unit against a matched
serics of patients (matched for age, sex, ASA status and
pathology) who underwent open right hemicolectomies
(ORH)} during the same periced. The outcomes evaluated
were 30-day mortality, peri-operative complications, dura-
tion of operation, length of incision, patient recovery and
oncological clearance. We wanted to determine if these
outcomes were indeed superier with the laparoscopic
approach.

@ Springer
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Methods

This study was approved by the Institutional Review
Board of Singapore General Hospital (SGH). Medical
records of consecutive patients who had elective right
hemicolectomies at the Department of Colorectal Surgery,
SGH, from May 2005 to December 2007 were retrieved
from a prospectively collected computer database. Both
benign and malignant diseases were included in the
study. Only patients who had colorectal resections were
included in the smdy. Patients who underwent laparo-
scopic exploration or colonic diversion without resections
were excluded.

In the event of colorectal cancer, pre-operative staging of
disease was evaluated by plain chest radiographs, ultra-
sound and/or computed tomography of the abdomen and
pelvis. Staging of disease was according to AJCC Cancer
Staging Manual, 6th edition [13] after surgical resection
with review of the pathological specimen and investigations
of distant metastases.

Pre-operatively, all patients received prophylactic enox-

aparin for deep vein thrombosis (DVT) prophylaxis and
mechanical bowel preparation (polyethylene glycol 2 L) the
evening before surgery. Prophylactic antibiotics were
-administered on induction of anaesthesia. All surgeries
were performed by consultant colorectal surgeons experi-
enced in both open and laparoscopic approaches. As this
was a retrospective review of data, there was no strict
selection criterion to determine if a patient qualified for the
laparoscopic approach. The choice of approach was left up
to surgeon preference and to the patient after informed
consent had been taken.

LRH commenced after insertion of a camera port
below the umbilieus and the use of two to three other
ports, depending on the preference of the individual
surgeon. Transection of the ileocolic and right colic
vessels was performed intra-corporeally with either
laparoscopic linear staples or with LigaSure Vessel
Sealing System (Valleylab, Boulder, CO). Mobilisation
of bowel from the ileum to the proximal transverse colon
was performed via a medial to lateral approach. The
specimen was extracted either through extension of the
camera port wound or a limited right-sided transverse
incision. Transection of bowel and creation of a
functional end-to-end ileocolie anastomosis was complet-
ed extra-corporeally with linear staples.

Laparoscopic conversion was defined as incision made
to perform any part of the procedure before the right
colon was completely mobilised. Reasons for conversion
included patient’s safety, equipment failure, tumour
factors undiagnosed pre-operatively with anatomical
uncertainty and invasion to surrounding organs or the
development of complications such as bleeding or

@ Springer

visceral injury. In our unit, elective ORHs were
performed either via a right transverse skin crease
incision on the right flank or a short midline incision.
Mobilisation of colon was performed using a lateral to
medial approach. This was followed by division of
vessels and the creation of a functional end-to-end
anastomosis with linear staples.

Postoperatively, all patients were managed according to
a standardised protocol in a coordinated clinical pathway
(CCP; Table 1). This included post-operative chest and
ambulatory physiotherapy, dietitian reviews as well as
counselling on post-operative care of wounds by
specialised colorectal nurse clinicians. Postoperative anal-
gesia was administered via patient-controlled analgesia or
continuous infusion of morphine. Advancement of diet
post-operatively was carried out as suggested by the CCP.
Deviation from CCP was made at surgeon’s discretion. All
patients received DVT prophylaxis and anti-embolic stock-
ings during the entire duration of hospital stay. Patients
were reviewed by their respective surgeons in the clinic
2 weeks after discharge from hospital.

Demographic data such as age, gender, body mass
index (BMI} and co-morbidities were assessed. In
addition, operative details (operative time, incision length
and peri-operative complications), recovery parameters
(duration of narcotic usage, time to first flatus and bowel
movement, time to full diet and length of stay) and
details of resected specimen (pathology, size of lesion,
number of lymph nodes and stage of cancer where
appropriate) were obtained and analysed.

All statistical analyses were performed using Statistical
Package for Social Science (version 14.0; SPSS, Chicago,
IL). The chi-square test, Fisher’s exact test and Mann—
Whitney U test were used where appropriate. All statistical
tests were assessed at the conventional 0.05 level of
significance,

Table 1 Coordinated clinical pathway

FOD 1 IV morphine infusion or patient controlled analgesia
Sips of water to small clear feeds

Chest physiotherapy and limb exercises

Sit up in bed

POD 2 Intravenous analgesia discontinued,

oral analgesia commenced
Small feeds
Unnary catheter removed
Chest physiotherapy
Sit out of bed
Feeds to Diet of Choice
Exercise rchabilitation programme
Ambulate by walking

POD 3
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Results

Thirty-seven patients underwent LRH during this 2.5-year
period (May 2005 to December 2007). During the same
period, 227 consccutive patients underwent elective ORH.,
Of these, 40 patients who were matched for age, gender,
BMI, ASA status and pathology were selected to be in
the control group. This matched group was chosen as the
total group of 227 patients who underwent ORH was a
disparate group, with a proportion of patients having
recurrent or metachronous cancers. The matched group of
40 patients, thus, served as a befter comparison group.
The clinical and demaographic data for the two groups are
shown in Table 2. The majority in both groups were
males (LRH 51%, ORH 55%) and the mean age was
67.5 years old (Range 37 to 87). Mean BMI was 23 in
both groups and the majority of the patients were ASA
2 (LRH 54%, ORH 60%). The most common indica-

Table 2 Clinical and demographic data of patients

Factor LRH (%) ORH (%)
Gender
Male 19(51) 22 (55)
Female 18 (49) 18 (435)
Mean Age (range) 68 (37 10 83} 67 (42 w §7)

Mean BMI (range) 235 (17.6 10 35.8) 22.9 (17.1 to 32.7)

tions for surgery in both groups were cancer and polyps
{LRH 81%, ORH 88%). More than 60% of the patients
had stages 1T or [T cancer. Eight patients (22%) in the
LR group had history of precvious open abdominal or
pelvic surgery compared to seven patients (18%) in the
ORH group. The site of incisions was relatively similar
between the two groups. In the LRH group, there were
five right-sided abdominal incisions and three pfannes-
tiel incisions compared to five and two, respectively, in
the ORH group. Type of incisions made for previous
operations are listed in Table 3. Patients in the two arms
were not specifically matched for history of previous
surgery.

The conversion rate in LRH was 2.7% (n=1). In the
converted case, mobilisation of the colon commenced but
revealed tumour adherence to the duodenum as well as to
the superior inesenteric vein that was not apparent in the
pre-operative computed tomographic scan. Conversion was
made to complete the dissection safely. There was no
history of previous abdominal or pelvic surgery in this
patient,

Patients who underwent laparoscopic resection had
significantly smaller incisions (5.6 vs. 11.2 cm, p<0.01)
but required longer eperating time (111 vs. 72 min, p<
0.01). The incision length mentioned for the LRH group
was the length of the incision used to extract the specimen.
It did not include the cumulative length of all the trocar
incisions. There were no significant differences in umour
size (LRH 3.9 ¢m vs. ORH 4.3 cm), number of lymph
nodes harvested for cancer resections (LRH 18 nodes vs.
ORH 15 nodes) as well as proximal and distal margin
clearances (Table 4). Interestingly, post-operative recov-

Table 3 Patients with previous operations

ASA
| 1027 12 (30)
2 20 (54) 24 (60)
3 7(19) 4 (10)
History of cardiac disease
Yes 7 (19) 5(13)
No 308D 35 (88)
History of pulmonary disease
Yes 1 (3) 1 (3)
No 36 (97) 19 (98)
Pathology
Canecr 23 (62) 27 (68)
Diverticular Disease 5{14) 3(8)
Polyps 7(19) 8 (20)
Others** 2(5) 2(5)
AJCC stage (n=23) (n=27)
I 407 5(19)
Il 10 {43) 6 (22)
m 6 (26) 11(40)
v 3(13) 5(19)

Values in parentheses are in percentages unless otherwise stated.
**Two cases of Caecal uleers operated via LRH; one case of Caecal
lipoma and one case of Caecal Crohn’s disease operated via ORH

Factor

LRH

ORH

Type of incisions
Gridiron
Pfannestiel

Right Subcostal
Right Loin
Laparoscopic

Right paramedian
Right Subcostal

and Gridiron
Nil

4 appendectomies

| myomectomy

| total hysterectomy
| caesarian section
Nil

| nephrectomy

| tubal ligation

| cholecystectomy
Nil
Nil

27

2 appendectomies
| caesarian section
1 total hystereetomy

1 cholecystectomy
Nil
Nil

{ appendeciomy and
cholecystectomy

| appendectomy and
cholecysteetomy
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Table 4 Comparisen between operative and pathological differences

Table 5 Postoperative recovery parameters and complications

Factor LRH ORH p Value Factor LRH ORH p Value

Mean operative 1Y {65 10 190) 72 (3510 160) <0.01 Median duration of narcotic 2 2 0.478 (NS)
time{minutes} usage (days)

Type of incision Median timc 1o flatus (days) 2 0.199 (NS}
Skin ercase 29 (78%) 22 {55%) NA Median time to bowel 3 0.233 (NS)
Vertical & (22%) 18 {45%) movement {days)

Mean length of 5.6 (3-10) 11.2 (6-20) <0.01 Median time to full dict {days) 4 4 0.328 (NS}
incision (cm) Median length of hospital 5 5 0.481 (NS)

Mean diameter of 3.9 (n=30) 4.3 (#1=36) 0.772 (NS) stay {days)
rumour (em) Peri and post-operative blood 5(14%) 8 (20%) 0.549 (NS)

Mean number of 18 (n=23) iS5 (n=27) 0.174 (NS) transfusions (n)
tymph nodes Postoperative complications 0.251 (NS)
removed Superficial wound infection 2 |

Mean proxnmal 10.1 (n=30) (12 (n=36) 0.704 (NS) latra-abdominal abscess ] 0
margin {cm)

Mean distal 8.6 (n=30) 8.7 (n=36) 0.852 (NS) Cardiac complication ! I
margin (em) Respiratory complicanon 1 0

Mean length of 4.2 (n=30) 4.3 (n=36) 0.949 (NS)
lesion {em) NS not significant

NA not applicable NS not significant

ery was similar in patients who underwent LRH and
ORH (Table 5). In particular, median duration of
narcotics use, median time to passing flatus, median
time to bowel movement and median tine to restoration
to full normal diet were similar for both groups. The
median length of hospital stay was also similar at 5 days
in both groups.

There was also no difference for peri-operative or post-
operative blood transfusions in both groups (Table 5). Five
patients (14%) in the LRH group and eight {20%) in the
ORH group required peri-operative transfusions. All but
two of these patients had pre-operative transfusions as they
presented with anaemia secondary to a bleeding right-sided
neoplasm. The last two patients had transfusions post-
operatively when the haemoglobin level was noted to be
low.

There was no significant difference between the two
groups in terms of post-operative morbidity (Table 5). In
the LRH group, two patients developed superficial
infections of the wound through which the colon was
extracted and were treated sufficiently with antibiotics and
wound dressings. Other morbidities included an intra-
abdominal abscess away from the anastomostic site
possibly due to an infected hematoma, peri-operative
acute myocardial infarction and respiratory failure sec-
ondary to pneumonia necessitating intubation. In the ORH
group, the morbidities consisted of a superficial wound
infection and acute myocardial infarction. All patients
were treated conservatively and were discharged weil.
There were no anastomotic leaks or 30-day mortalities in
both groups.

& Springer

Discussion

Laparoscopic colonic resection is increasingly becoming
the gold standard of management for both benign and
malignant colonic lesions, with good oncologic clear-
ance as well as comparable long term outcomes to open
surgery [1-5, 7-12]. Laparoscopic resection of lefi-sided
colonic and rectal lesions has been reported widely.
However, in comparison, resection of the right colon via
the laparoscopic approach has developed more slowly.
There are two possible reasons for this. Firstly, laparo-
scopic resection of the right colon is commonly regarded
as a laparoscopic-assisted procedure rather than a pure
laparoscopic procedure, as bowel transection and anasto-
mosis are both carried out extra-corporeally. The second
reason is likely because of more complicated anatomy
and rcquirement for more technical expertise in right-
sided resections performed laparoscopically. This promp-
ted us to review our results not only to evaluate the
safety and feasibility of performing laparoscopic right
hemicolectomies in our unit but also to determine if the
short-term outcomes were superior to those afler the
open approach.

The reported rate of conversion for both left and
right laparoscopic colorectal surgery varies from 5% to
41% [5, 6, 14, 15]. Conversion rates for right-sided
laparoscopic resections range from to 0% to 18% [16-22].
In our series, conversion was performed in only one
patient (2.7%), and this was done to complete mobi-
lisation for a locally advanced cancer. We attribute the
low conversion rate in our series to optimal patient
selection and careful technique during colon mobilisa-
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Table 6 Operative time (minutes)

Table 8 Time to bowel recovery (days)

Source LRH ORH p Value Source LRH ORH p Value
Leung et al {1999) [20] 191.8 {mean) 148.6 (1nean) <0.001 Zheng et al (2005) [18] 2.24 (mean) 3.25 (mean) 0.012
Baker et al (2004) {I6] 107.2 (mean)  97.4 (mean)  0.155 (NS) L(ia?‘_s) Ceral 200 32 (mean) 37 (meam) 025 (NS)
onsiriwat et a . mean . mean s
Zheng et al (2005) {18] 152.65 (mean) 147.25 {mean) 0.562 (NS) [23] (bowel movement)
Lohsiriwat et al (2007) 207.7 (mean) 104.5 (mean) <0.001 Tong er al (2007) [19] 4 (median) 4 (median) NS
{23] {bowel movement)
Tong et al (2007) [19] 165 (mean) 115 {mean)  <0.001 Chung et al {2007} 2 {median) 3 (median)  0.003
Braga et al (2007) {21] 131 (mean) 112 {mcan) 0.01 [22] (faws) _ _
Chung et al (2007} [22} 110 (median)  97.5 (median) 0.003 Ng et al (2008} [17] 5 (mcdian) 5 (median)  0.645 (NS)
. (bowel movement)
Ng et 2l (2008) [17]  187.5 (median) 145 (median) 0.034

NS not significant

tion. However, the conversion rate may increase as
surgeons attempt LRH on larger and more advanced
tumours.

In our LRH series, we have demonstrated equivalent
results for the time taken to perform the procedure as well
as adequacy of oncologic clearance against other reviews.
While it is not surprising that a laparoscopic approach
requires a significantly longer amount of time to perform
due to the increased complexity of the procedure, the mean
operative time of 111 min in our series for a LRH is
comparable with reported operative times ranging from 107
te 208 min in other reviews [16-23]. In addition, the mean
operative fime of 72 min for an ORH in our study was
shorter than that reported in other series [16-23] (Table 6).
This would have contributed to the difference in operative
iime being significant. Previous concerns that the number
of lymph nodes harvested could be compromised with the
laparoscopic approach have been dispelled by numerous
studies demonstrating this to be untrue [2, 3, 7]. Similarly,
in our subset analysis of the patients who underwent
surgery for cancer (23 LRH, 27 ORH), the mean number

Table 7 Length of stay {days)

Source LRH ORH P Value
Leung cr al (1999) [20] 5 (median) 7 {median) 0.002
Baker et al {2004) [16] 9.9 (mean) 12.8 (mean) 0.073 (NS)
Zheng et al {2005) [18] 13,94 (mean) 18.25 (mean) 0.043
Lohsiriwat et al (2007) 6.2 {mean) 7.1 (mean) 0.3 (NS)

23
Tgng]el al (2007} (19] 6 .0 {median) 7.0 (median) <0.00]
Braga er al (2007) [21] 5.4 (mean) 6.4 (mean) 0.002

5 {median) 5 {median)

Chung ot al (2007) [22] 7 (median) 9 (median)  0.004
Ng et al (2008) [17] 7 {median) 9 (median)  0.25} (NS)

NS not significant

of lymph nodes harvested were equivalent at 18 and 15,
respectively. Margins necessary for oncologic clearance
were similar in both groups as well.

One interesting phenomenon in our series is the lack of
differences in outcome between both groups. As in other
reviews, parameters such as duration of narcotic usage,
restoration of bowel function, time to resumption of normal
diet and hospital stay were used to compare post-operative
recovery. We feel, however, that this may not be adequate
in assessing outcome. Firstly, all our post-operative patients
are on a CCP. This multidisciplinary approach encourages
early ambulation, improves social well-being, thus, hasten-
ing discharge and reduces hospital stay. In our unit, ORI
patients, thus, have a much shorter length of stay (5 days)
as compared to other reviews (range 7 to 18 days; Table 7).
This CCP was used similarly for the LRH group, and we
have comparabie lengths of stay with other LRI reviews
(Table 7). Length of stay, however, is influenced by
multiple factors including the patient’s social support at
home and the patient’s perception of recovery after a major
surgery. Nonetheless, for significant improvements to
reduce length of stay, mindsets of our medical personnel
involved in post-operative recovery of these patients may

Table 9 Time to resuming normal diet {days)

Source LRH ORH p Value
Leung et al. (1999) [20] 4 (median) 5 (median) <0.00]
Baker et al (2004) [16] 3.65 (mean) 4.42 (mean) 0.005
Zheng et al (2005) [18] 5.65 (mean) 7.30 (mean) 0.060 (NS)
Lonsiriwat et al {2007) (23] 3.9 {(mean) 4.3 (mean)  0.39 (NS}
Tong et al {2007} [19] 3 (median) 4 (median) <0.001
Braga et al (2007} (21] 2.1 (mean) 3.0 (mean)  0.0001
Chung et al (2007} (22] 3 (median} 3 (median)  0.001

Ng et al (2008) [17] 4 (median) 3 (median)  0.178 {NS)

NS not significant

NS not significant
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need to be altered to gear patients with laparoscopic
resection for shorter hospital stays.

In addition, we noticed that although the length of
incision was significantly shorter in the LRH group, there
was no difference in the duration of narcotic usage. One
possible reason for this is the type of incision that we use
for ORH. In some reviews, LRHs were associated with
better pain control and less opicid analgesic usage as
compared to ORHs [16, 18]. These open procedures were
performed mainly with a midline incision in these studies.
In our study, however, the majority of patients in the ORH
group had limited transverse skin crease incisions, Numer-
ous studies have found transverse incisicns to be associated
with less post-operative pain as well as improved pulmo-
nary function as compared to a midline incision [24-283
Our findings are similar to those reported by Lohsiriwat et
al., in which transverse skin crease incisions were used for
both open and laparoscopic cases [23].

There have been conflicting results with regard to
recovery of bowel function after laparoscopic colectomy,
with some studies showing ecarlier recovery of bowel
function with laparoscopic colectomy [L8, 22] and others
not demonstrating any benefit [i7, 19, 23] (Table §8). The
difference in time to resumption of normal diet also varies
betwecn studies (Table 9). Firstly, assessment of bowel
function is often very subjective and is based on restoration
of bowel sounds and passage of flatus or stool. In addition,
bowe! function is also dependent on various factors
including quantity of narcotics used, length and type of
incision used as well as patient mobility. Progression to diet
and rehabilitation, thus, have to be individualised. Lastly,
improvements in restoration of bowel function in laparo-
scopic patients may have been due to treatment biases as
many of these reviews were unblinded, and recovery
decisions may have been influenced by the mode of
operation performed.

Conclusion

We have demonstrated that laparoscopic right hemicolec-
tomy can be performed with minimal complications and
oncological clearance 1n terms of number of lymph nodes
removed, and resection margins are comparable to the open
method. The operative time required is about 30 min longer
with the laparoscopic approach but short term outcomes are
similar to that of open right hemicolectomies. There is also
the advantage of a shorter incision and, thus, better
COSITESIS.
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J Ong, Ho KS, Chew MH, Eu KW
Published Int J Colorectal Dis 2010 Jul; 25(7):899-905.

18) Letter to editor: Differentiating durian seed bezoar from gallstone ileus on
computed tomography
Tan G, Pua U, Quek HH, Wansaicheong G, Chew MH
Published Ann Acad Med Singapore 2010 Sept; 39(9):745-746

19) Preliminary  results of Mismatch repair deficiency screening via
immunohistochemical staining in Young Asian Colorectal Cancers.
Koh PK, Chew MH, Tan YS, C Loi, Tang CL, Eu KW
Published in Proceedings of Singapore Healthcare 2010; 19(1):3-11

20) Correspondence: Systematic review and meta-analysis of the diagnostic and
therapeutic role of water-soluble contrast agent in adhesive small bowel
obstruction (Br J Surg 2010; 97, 470-478).

Yeo SA, Chew MH, Fu KW,
Published in Br J Surg. 2010 Jul 5;97(8):1311.

21) Critical analysis of mucin and signet ring cell as prognostic factors in an Asian
cohort of 2764 sporadic colorectal cancers and a comparison of the literature.



Chew MH, Eugene Yeo, Nick Ng, Ng KH, Lim KH, Eu KW
Published Int J Colorectal Dis. 2010 Oct;25¢10):1221-9. Epub 2010 Aug 5.

22) Redefining conversions in laparoscopic colectomy and its influence on outcomes:
analysis of 418 cases from a single institution.
Chew MH, Ng KH, Eu KW
Published World J Surg. 2011 Jan;35(1):178-85.

23} Evaluation of current devices in Single Incision Laparoscopic Colorectal Surgery:
a preliminary experience in 32 consecutive cases
Chew MH, Wong MTC, Lim YK, Ng KH, Eu KW
Published World J Surg 2011 Apr;35(4):573-80.

Published Correspondence World J Surg. 2011 Nov;35(11)2580-1

24} Retroperitoneal liposarcomas: the experience of a tertiary Asian center.
Lee SY, Goh BK, Teo MC, Chew MH, Chow PK, Wong WK, Ooi LL, Soo KC.
Published World J Surg Oncol. 2011 Feb 1,;9(1):12.

25)20 years of Familial Adenomatosis Polyposis syndromes in the Singapore
Polyposis Registry: an analysis of outcomes
Chew MH. Quah HM, Teh KL ,Loi TT C, Tang CL, Eu KW
Published Singapore Med J. 2011 Apr;52(4):246-51.

26) Ischemic colitis due to a dissecting aneurysm of the superior rectal artery.
Liu HP, Chew MH, Ho K§S, Tang CL
Published Tech Coloproctol. 2011 Jul 12

27)Stage IV colorectal cancers: an analysis of factors predicting outcome and
survival in 728 cases
Chew MH, Teo JY, T Kadir, Koh PK, Eu KW, Tang CL
Published J Gastrointest Surg. 2012 Mar;16(3):603-12.

28) Prognostic variables in 1814 sporadic colon cancers: a review of experience from
a single institution from 1999-2005
Chew MH, Yeo SA, Tang CL
Published in Proceedings of Singapore Healthcare 2011; 20(1):3-11

29) Evaluation of laparoscopic versus open surgety in elderly patients more than 70
years old: evaluation of 727 patients
Tan WS, Chew MH, Lim IAL, Ng KH, Tang CL, Eu KW
Published Int J Colorectal Dis.2012 Jun;27(6):773-80.

30)Close Shave margins do not increase rectal cancer recurrence after sphincter-

saving surgery without neoadjuvant therapy
Lim JWM, Chew MH, Lim KH, Ng KH, Tang CL, Eu KW



Published fnt J Colorectal Dis. 2012 Oct; 27(10):1285-94. Epub 2012 Aug 24.

31)Conventional  laparoscopic  versus  single-incision  laparoscopic  right
hemicolectomy: a case cohort comparison of short-term outcomes in 149

consecutive cases
Chew MH, Chang MH, Tan WS, Wong TC, Tang CL.
Published Surg Endosc. 2012 Jul 18. [Epub ahead of print]

32)Clinical, MRI and PET criteria used by surgeons to determine suitability for
pelvic exenteration surgery for recurrent rectal cancers: A Delphi Study
Chew MH, Brown WE, Harrison JD, Myers E, Solomon M
Accepted for publication Dis Colon Rect Dec 2012

Pending Review:

Discovery of a new panel or serum methylated genes as diagnostic markers for

early stage colorectal cancers
Liu YQ, Tham CK, Ong S, Lim JE, Chew MH, Eu KW, Tang CL

Management of 154 recurrent rectal cancer patients between [999-2005- an

analysis of outcomes
Goh MH, Chew MH, Koh PK, Eu KW, Tang CL

Young colorectal carcinoma patients do not have a poorer prognosis: a review of
2426 cases
Yeo SA, Chew MH, Ng KH, Tang CL.

Traumatic colon and rectal injuries: experience in an urban Asian hospital
Tan WS, Chew MH, Yeo YT, Goh KTS, Vijayan A, Chiu MT

Clinical, MRI and PET criteria used by surgeons to determine suitability for
pelvic exenteration surgery for recurrent rectal cancers: A Delphi Study
Chew MH, Brown WE, Harrison JD, Myers E, Solomon M

Mismatch Repair Deficiency screening via immunohistochemical staining in

young colorectal cancers
Chew MH, Koh PK, Tan M, Loi C, Lim KH, Tang CL.

Appraisal of the LIFT and BIOLIFT procedure: initial experience and short-term
outcomes of 33 consecutive patients

Chew MH, Lee PJM, Koh CE, Chew HE

Articles written:



Training the Trainee: A Surgical Trainee’s reflection: Chew MH, Kow A
Singapore Medical Association News. Vol 42 No.5 May 2010; 19-21

H. EXTRA-CURRICULAR ACTIVITIES AND EVENTS
ORGNIASED

Marathons/Half Marathons/Races completed

2012 Army Half Marathon 2012 (September)

2012 Sydney Morning Herald Half Marathon 2012 (May)
2011 Sydney Blackmores Half Marathon 2011 (September)
2011 Mount Faber 10km Race (June)

2010 Army Half Marathon (September)

2008 Standard Chartered 42km Marathon (December)
2007 Army Half marathon (September)

SGH Colon Cancer Awareness Qutreach Carnival May 19-20" 2007- Vice
Chairman Organizing Committee

SGH Colorectal Cancer Public Forum Toa Payoh HDB Hub May 26" 2007-
Speaker

Asean Society of Colorectal Surgeons (ASCS) 3™ International Scientific
Congress 2007 Committee

2005, 2006

2000

1997

SGH Junior Welfare Committee

NUS Zaam Dance Competition Finalist

King Edward Hall 41* Junior Common Room Committee Sports Secretary
NTU Dance Competition 1% Runner-up
Participated in Athletics, Basketball, Handball Inter Hall Games

1996, 1997

e Ragand Flag Chairman
s DBest Float, Best Presentation and Overall Champion— 1997
e DBest Float- 1996

1994, 1995

Captain- RJC Track & Field Team
- National Schools Team Champion 1994 and 1995
- National Schools 1995 Triple Jump- Gold



- National Schools 1995 Long Jump- Bronze

- National Schools 1994 Triple Jump- Gold

- Caltex Junior Athletics Meet U17 Triple Jump Record Holder
Represented Singapore in 1994 ASEAN School Track and Field Meet
RJC Faculty of Medicine Chairman

Group Leader-Freshman Orientation

1990-1993

Captain~ Chinese High Track & Field Team

National Schools Team Champion 1990-1993

National Schools 1992- Triple Jump and Long Jump Gold Medalists
National Schools 1991- Triple Jump Silver Medalist

Represented Singapore in Malaysian Junior Open Athietics Meet
ECA Council Member 1993

Student Council Member 1992

[. NATIONAL SERVICE

Officer Cadet School 1996- disrupted

55" Medical Officer Conversion Course- Nov 2002- Feb 2003

Medical Response Force

- Platoon Commander(PC) Mar 2003- Oct 2003

- Officer Commanding(OC) Nov 2003- June 2004

- Developed Unit Training and Safety, Logistics and Operation
doctrines

- Involved in various security operations- IISS ’03 &’04, Asian
Aerospace’04, Dignitary visits , NDP 03 & ‘04

- Commanded unit for SARS screening in Changi Airport 2003

National Day Medical Operations Officer 2004

3 Combat Service Hospital (NS)

Completed Advanced Medical Officer Course 2010

AWARDS

Singapore Health Quality Service Award 2012- Gold

NUS-YLL Dean’s Award for Teaching Excellence (Academic Year
2009/2010)

HMDP Fellowship Award (2011) —Royal Prince Alfred Hospital, Sydney,
Australia



Duke-NUS Graduate Medical School Singapore Appreciation Award 2012-
Qutstanding Educator (Surgical Clerkship)

Singapore Health Quality Service Award 2010- Silver

NUS Yong Loo Lin School of Medicine Best Tutor Award- 2010

NUS Yong Loo Lin School of Medicine Best Tutor Award- 2009

National 1QC Assessment 2009-Silver Award

Singhealth Registrar Award-September 2008

Singhealth Registrar Award-August 2007

Asian Hospital Management Awards 2007- Category : Community Service
for SGH Colon Cancer Awareness Qutreach Campaign

Awarded 1* runner-up

Letter of Commendation in recognition for National Day Parade Contribution
2004

Certificate of Appreciation in recognition for National Day Parade
Contribution 2003, 2004

SARS Medal & Certificate of Appreciation by MINDEF- 2003

Singapore Schools Sports Council National Colours Awards Certificate of
Achievement in Track and Field- 1994

Singapore West Zone School Sports Council Colours Awards- 1995, 1994,
1992

Raffles Junior College Colours for Track And Field-1995

Raffles Junior College Certificate of Appreciation, Chairman Medicine
Faculty-1995

Raffles Junior College School Advisory Committee ECA Scholarship- 1994

K. COURSES ATTENDED

Advanced Trauma Life Support — Sep’ 04, Nov’06
Basic Cardiac Life Support —Jul ‘09

Advanced Cardiac Life Support — Feb’ (08



Basic Surgical Skills Course — April” 05
Fundamental Critical Care Support Course — Oct’ 05
Basic SPPS Course for Health Researchers— Nov’ 05

Basic Emergency Sonography for Trauma Course (TTSH) - Mar’07

Singhealth Emerging Clinical Leadership Course — Aug ‘07
Evidence Based Medicine (SGH, PGMI)- Oct’07
Singhealth Emerging Clinical Leadership Course 1I-Mar’08

Definitive Surgical Trauma Course- Apr’08
Robotics laparoscopic course- NUH — Dec*09

Laparoscopic colorectal surgery course, IRCAD Taiwan- Sept’10



r-i V' ’ 1 ' - . - 4 x
{C1T'T course in The Protection of Human Research Subjects

Saturday, March 18, 2006

CITl Course Completion Record
' for Min Hoe Chew

To whom it may concern:

On 3/18/2006, Min Hoe Chew(username=dr10035h; Employee Number=)
completed all CITI Program requirements for the Basic CITI Course in The
Protection of Human Research Subjects.

Learner Institution: Singapore Health Services Pte (SingHealth) .
Learner Group: Biomedical Research Investigators and Key Personnel

Learner Group Description:

Contact information:
Gender: Male
Depantment: Surgery
Which course do you plan to take?: The Social & Behavioral AND
Biomedical Courses
Role in human subjects research: Clinical Reseacher
Maiting Address:
Email: ustwo @singnet.com.sg
Office Phone: 6581230992
Home Phone:

The Required Modules for Biomedical Research . Date
Investigators and Key Personnel are: - completed
introduction . 03/18/06
History and Ethical Principles - 03/18/06
Basic [nstitutional Review Board (IRB) Regulations and Review  03/18/06
Process

Informed Consent 03/18/06
Social and Behavioral Research for Biomedical Researchers 03/18/06
Records-Based Research 03/18/06
Genetic Research in Human Populations 03/18/06
Research With Protected Poputations - Vulnerable Subjects: An 03/18/06
Overview

Vuinerable Subjects - Research with Prisoners 03/18/06

https://www.citiprogram.org/members/courseandexam/certificate_print.asp?strtKeyID... 18/03/2006



Ji

Vulnerable Subjects - Research Involving Minors

Vulnerable Subjects - Research Involving Pregnant Women and
Fetuses in Utero

Group Harms: Research With CuItUrally or Medically Vulnerable
Groups

HIPAA and Human Subjects Research

Contlicts of Interest in Research Involving Human Subjects

SingHealth

Additiona! optional modules completed:

03/18/06
03/18/06

03/18/06

03/18/06

03/18/06

03/18/06
Date

completed

For this Completion Report to be valid, the learner Iistéd ébove must be
affiliated with a CITl participating institution. Falsified information and
unauthorized use of the CITl course site is unethical, and may be considered

scientific mlsconduct by your institution.

Paul Braunschwelger Ph.D. _
Professor, University of Miami -
Director Office of Research Education
CITI Course Coordinator

https://www.citiprogram.org/members/courseandexam/certificate_print.asp?strieylD...

18/03/2006



Completion Keport ragel ors

CITI Collaborative Institutional Training Initiative

CITl Health Information Privacy and Security (HIPS) Curriculum Completion
Report
Printed on 2/5/2013

Learner: Angela Dharmawan (username: renadh)

Institution: National University of Singapore

Contact Department: Duke-NUS Graduate Medical School

Information Email: renadh@gmail.com
CITI Health information Privacy and Security (HIPS): This course will satisfy
the mandate for basic training in the HIPAA. In addition other modules on keeping
your computers, passwords and electronic media safe and secure are included.

Stage 1. Basic Course Passed on 12/15/10 (Ref # 5350615)

Date
Required Modules Completed| Score
|National University of Singapore WL 04/21/10—“ no quiz \

Date
Elective Modules Compileted|| Score
lintroduction | 12/14/10 || noquiz |
|About the Course | 12/14/10 || 1/1 (100%) |
Privacy Rules: [ntroduction to Federal and State 12/14/10 | 9/10 (90%)
Requirements™®
Privacy Rules: Clinicians* | 12/14/10 || 8/8 (100%) |
IPrivacy Rules and Research* | 12/14/10 [[10/10 (100%)|
|Erivacy Rules: Students and Instructors™ H 12/14/10 H 314 (715%) —\
|Privacy Rules: Fundraisers* ‘ H 12/14/10 \ 4/5 (80%) |
[Privacy Rules: Marketers* | 12/14/110 || 3/5(60%) |
|Security Rules: Basics of Being Secure, Part 1* | 12]15/1ﬂr no quiz 7
|Security Rules: Basics of Being Secure, Part 2* | 12/15/10 || 9/10 (30%) |
@ecurity Rules: Protecting your Computer” j| 12/15/10 | 7/8 (88%) |
|Security Rules: Picking and Protecting Passwords™ || 12/15/10 || 8/8 (100%) |
|Security Rules: Protecting your Portables* | 12/15/10 ]| 7/7 (100%) |
[Security Rules: Protecting your identity* | 12/15/10 || 6/7 (86%) |
[Security Rules: Safer Email-ing and IM-ing, Part 1* || 12/15/10 || no quiz |
[Security Rules: Safer Email-ing and IM-ing, Part 2* || 12/15/10 ||16/16 (100%)]
|Security Rules: Safer Web Surfing* | 12/15/10 || 8/8 (100%) |
Security Rules: Introduction to Federal and State 12/15/10 ( 4/6 (67 %) ‘
Requirements*
[Security Rules: Issues for Work/Workers Off-Site* || 12/15/10 || 4/4 (100%) |
ICompleting the Privacy and Security Course H 12/15/10 H no quiz W

For this Completion Report to be valid, the learner listed above must be
affiliated with a CITI participating institution. Falsified information and

https://www.citiprogram.org/members/learnersil/crbystage.asp?strKeyID=E0FB0147-... 06/02/2013






Completion Report Fage 2ot 2

unauthorized use of the CITl course site is unethical, and may be
considered scientific misconduct by your institution.

Paul Braunschweiger Ph.D.
Professor, University of Miami
Director Office of Research Education

CITIl Course Coordinator
Return

https://www.citiprogram.org/members/learnersll/crbystage.asp?strKeylD=EOFB0147-... 06/02/2013






Completion Report Page 1 of 1

CITI Collaborative Institutional Training Initiative

Biomedical Research - Basic/Refresher Curriculum Completion Report
Printed on 2/5/2013

Learner: Angela Dharmawan (username: renadh)

Institution: Duke Medicine

Contact Phone: 919-360-7327

Information Email: renadh@gmail.com
Biomedical Research - Basic/Refresher: Choose this group to satisfy CITI
training requirements for Investigators and staff involved primarily in biomedical
research with human subjects.

Stage 2. Refresher Course Passed on 06/28/12 (Ref # 6258350)

Date
Elective Modules Completed| Score
|GCP Introduction | 06/28/12 [[3/3 (100%)|

[Overview of New Drug Development]| 06/28/12 [ 4/5 (80%) |

For this Completion Report to be valid, the learner listed above must be
affiliated with a CITI participating institution. Falsified information and
unauthorized use of the CITI course site is unethical, and may be
considered scientific misconduct by your institution.

Paul Braunschweiger Ph.D.
Professor, University of Miami
Director Office of Research Education

CITI Course Coordinator
Return

https://www.citiprogram.org/members/learnersll/crbystage.asp?strKeylD=B9C4C10B... 06/02/2013
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C}a Fi Course i The Protection of Human Research Subiects

Monday, August 8, 2005

CITI Course Completion Record
for Choong-Leong Tang

To whom 1t may concemn:

On &/8/2005, Choong-Leong Tang (username=dr(4504g;
Employee Number=1036219) completed all CI77 Program
requirements for the Basic CI7TT Course in The Protection of
Human Research Subjects.

Learner Institution: Singapore Health Services Pte (SingHealth)

Learner Group: Biomedical Research Investigators and Key
Personnel

Learner Group Description:

Contact Information:
Department: Colorectal Surgery
Which course do you plan to take?: Biomedical Investigator
Course Only
Role in human subjects research: Clinical Reseacher
Mailing Address:
: Singapore General Hospital
-7:;-;;_. Outram Road
Singapore
Singapore
169608
Singapore ' L _

Email: gestel@sgh.com.sg
Office Phone: +65 6321-4677

The Required Modules for Biomedical Research Investigators and Date
Key Personnel are: completed
Introduction 03/14/05

(03/14/05

1eiUALellerssUi T i% 20Miodules. hitm 21/04/2006






Basic Institutional Review Board (IRB) Regulations 03714705
and Review Process

Informed Consent 03/14/05
Social and Behavioral Research for Biomedical 03/14/05
Researchers

Records-Based Research 04/18/05
Genetic Research in Human Populations 06/19/05
Research With Protected Populations - Vulnerable 08/08/05
Subjects: An Overview

Vulnerable Subjects- Research With Prisoners 08/08/05
.Vulnerqble Subjects- Research Involving Minors . 08/08/05
Vulnerable Subjects- Research Involving Pregnant . 08/08/05

Women and Fetuses in Utero

Group Harms:Research With Culturally or Medically 08/08/05
Vulnerable Groups

HIPAA and Human Subjects Research 08/08/05
Conflicts of Interest in Research Involving Human 08/08/05
Subjects
SingHealth 08/08/05
Date
- Additional optional modules completed: 7 completed

For this Completion Report to be valid, the learner listed above
must be affiliated with a CITI participating institution. IFalsified
information and unauthorized use of the CI'T] course site is
unethical, and may be considered scientific misconduct by your

institution.

Paul Braunschweiger Ph.D.

Professor, University of Miami
Director Office of Research Education
CITI Course Coordinator

L T s d i S 21/04/2006






