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ABBREVIATIONS USED:

ICGT Indogyanine Geen

CRM+ - Positive Circumferential Resection Margin
AL 7 Anastomotic Leak

CRCi Colorectal Cancer

AJCC- American Joint Committee on Cancer

u [ (i Total Mesorectal Excision

t [ [ Partial MesorectdExcision

TaTMET Transanal Total Mesorectal Excision
TNM-systemic Tumor, Node, Metastasis system
ESMO1 European Society of Medical Oncology
NCCNi National Comprehensive Cancer Network
ERAST enhanced recovery after surgery

NIR T near infrared

FDAT Food and Drug Administration

IMA i Inferior Mesenteric Atery

ACL 1 Anocutaneous Line

OR1 Odds Ratio

Cl1 Confidence mterval

PRISMAT Preferred Reporting Items for Systematic Reviews and-etdyses
Cu i ComputedTomography

MRI i MagneticResonance Imaging



[.INTRODUCTION

Colorectal cancer, due to its high frequency, can be viewed as one of the
socially significant dise&s. Surgery is part and parcel of the total approach for
treaing this disease. Like any other surgery, interventions in the colorectal area
are accompanied by complicatiofis some of which resulting in serious
consequences for the patients. Anastomotic leak (AL) after colorectal surgery is
a complication that, in e of longstanding research on tas permanently been
keeping high levels, leading to considerable morbidity and mortality, and
worsening othe quality of life in patientd\either should the financial burden of
the treatment of an AL patient be unelimated.Intraoperative fluorescent
perfusion angiography in colorectal surgery is a new but already widely popular
method that aims at decreasing the percentage of this complication. Having in
mind this, we researched the role, complications and safeapplying ICG

perfusion fluorescent angiography in minimally invasive colorectal surgery.

[I. PURPOSE AND OBJECTIVES
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AlM
The dissertation thesis aims to study the role, safety and complications of
applying the ICG perfusion fluorescent angiography in minimally invasive

colorectal surgery.

OBJECTIVES:

1. Creating a protocol for application of ICG perfusion fluorescent
angiography for theurpose®f minimaly invasive colorectal surgery;

2. Stuwdying the effeciveness of the protocolor the application and
introduction ofthe ICG perfusion fluorescent angiaghy in minimally
invasive colorectal surgery;

3. Selecing a patient cohort for intraoperative application of ICG perfusion
fluorescent angiography in minimally invasive colorectal surgery and
assess the characteristics of the patients in it;

4. Studying the itraoperative, pathoanatomical and postoperative results in
the cohort to assess AL when ICG perfusion fluorescent angiography is

applied intraoperatively during minimally invasive colorectal surgery.

1. MATERIALS AND METHODS

1. Materials
The present dsertation thesis isased on a prospective mudenter study
of patients undergone minimally invasive surgery for colorectal cancer in which
fluorescent perfusion angiography was applied. The study was carried on in the
Clinicof Surgicalhcol ogy of UMHAT f-@®leveragdhe St r a|
Clinic of General Surgery Il ward o f UMHAT A Al ex aSoféhr ov s k
The PhD thesis isupported by the European Regional Development Fund
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through the Operational Programme "Science and Educati@niart Growth"
under contract -1.00B)GL0GoM2008R023) 1 The
consumablesised for its practical realizatiomere providedthrough a scientific
researchprojectof MU-Pleven for 2020registered under 13. Approvals for
carrying out a scientidi research experiment weobtainedfrom the Ethics
Committee ofthe Medical Universityi Pleven = 647- University ethics
committeé 11.06.2020,the department head and the hospital manager. In
cooperation with Clinic of General Surgeryi II ward of UMHAT
A Al e x an dsciemtificréseacch project7 4 1 4/ 1 9 wak fireparéd 1
atopic similar to the one of the present dissertation thdsis. patients included
in the research project weezgldedto the cohortfrom the dissertation thesis.
1 Oyd j dalsiaf Is|jj dafC o ftoskzyo Odzj sts s ftetsj ClsO
(Appendix1i project documents dated, signed and stamped

Data collectiorsheetdor colon and rectal cancéippendice and3) were
preparedand usedor registering and systematizing the research data.

The ICG vials we used contained 25 mg powder for soliMendye (Renew

Pharmaceuticals Ltd, Germany)

Fig. 11 ICG vial
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Inclusion criteria for patients:

Patients older than 18

Planned surgical interventions

Histologically proved colorectal cancer

Minimally invasive procedure, even converted ones
Signed informed agreement

Preoperative CT scan or MRI

Decision of theoncology committee for surgical treagnt

Exclusion criteria for patients:

Emergency surgical interventions
Counterindications for general anesthesia
Allergy to watersoluble iodinated contrast media

Refusal of the patient to take part in the study
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2. Methods

All the patients included in the study were subject to preoperative diagnostics
and preparation. Diagnostics included clinieahminationconsistingof digital
rectal exam, total colonoscopy with tumor biopsy, histological verification,
laboratory testscontrast enhanced CT or MRI and case discussion by an
oncological committeeAfter a dedsion for surgical treatment \@amade the
patient wa admitted in the clinic where he/she undamtpreparation for surgery
according to theERAS protocol followed inthe clinic. A day before the
interventon the patient wa given highcarbohydrate and higprotein medical
foods (Nutricomp Fresubi), Metronidazole (Flagyl) tabl 3 =250 3G .
Mechanical bowepreparatiorwas done with 6 sachets of Endofalk, dissolved in
1.5 | of water.Perioperative prophsxis with Cefuroxime x1500mg i.v. and
Metronidazole x 1500mg was perform@060 minutes beforskin incisionand
was discontinued after surgehy.case the operation tasmore than 4 hours, the
Cefuroxime dose wsaadministered again. Aasogastric tube vganot inseted
preoperatively or, if such wgainserted, it wa removed at the end of the
intervention An abdominal drain waglaced only in cases of rectal resectiod a
was removed at the 72nd hour at the latest. A transanal draifixedgo the
perineal skin in all postectal surgery patients.

The tumor location is important when dealing with rectal surgery. In classical
surgical literature rectal cancer is desedlas a tumor starting at 15, 16 or 18 cm
from the anocutaneous linAccording to nodernEnglish sources a rectum is
described as a structure consisting of three dartsrectumi up to 6¢cm from the
anocutaneous lineneddlerectumi 7 to 11 cm from th@nocutaneous line; and
upper rectumi 12 to 15 cm from the anocutaneous lin&e used the latter

classification in defining the rectum and the rectal cancer location.

Fig. 21 Parts of the rectum diagram.
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Except for coloanal anastomoseslal ME, most anastomoses were made
with staplers. The staplers we used wéid& 80mm 3.5mm, EndoGIA 60mm
3.5mm, TA 45mm &4mmd EEA 32mm

Fig. 31 Pictures of the staplenssedi GIA, EndoGIA, TA, EEA
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In all cases ofight localization of the colorectal canc@RC) we made
laterolateralanisoperistaltigleotransverse anastomoses with GIA stap@mm
3.5mm placed through small enterotomies. The enterotomies for placing the the
stapler were resected with anotli&A stapler80mm3.5mm, together withthe
specimen In cases of left-sided CRC we made terminoterminal
colorectoanastomosassing the Knight-Griffen double staplingechnique To
transect the distal resection line we used mn545mm for extracorpoeal
anastomosis anBndoGIA 60mm 3.5mnfor intracorpoeal anastomosis. The
circular stapler we used was always the sgypei EEA 32mm

The statistical data analysis waerformed with the IBM SPSS 26.0
program The following statistical methods were applied:

(1)Descriptive statisticsi includes all methods usddr classifying data and
obtaining theilsummarized characteristics.
a. Quality data 7 the descriptivestatistics of quality variables includes:
number and percentage of patients falling into the various categories
b. Quantity data i the description of frequency distribution consists in
defining its form, mean values (arithmetic mean and median) and
dispersim (standard deviatign
(2)Comparative deductive statisticsi used to check the hypothesies for
difference
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a. t-test i parametric test for comparing the arithmetic means in two
groups, used for interval and proportional data with normal distribution

b. Mann-Whitney U 1 a nonrparametric test for comparing the medians
of two groups, used for davathout normal distribution

(3)Associative deductive statisticsi used to check the hypotheses for
association

a. 6> test of association (Chi-square of association)i used for
establishing theelation betweetwo quality variables

b. P hi 1 foliaysessment of the strengfirelation betwer two quality
variables; applicable farross tabulation with a tabke ~ 2

c. Cramer's Vi for assessment of the strength of relation between two
guality variables; applicabler cross tabulation with a table larger than
2X2

d. Point-biserial correlation (»_j 7 for establishing the relation between

two variables, when one variable is an interval or proportional variable
and the other one is nomin@ichotomou}
(4)Table and graphic presentation of data

The consumable applied in perfusion angiograipindocyanine green is
available on the Bulgarian market at an affordable price. Unfortunatesynot
on the list ofapproved drugsnd its use is regulated by tBeilgarian Drug
Agency (BDA). To use if we needed to prepare a protocol in accordance with
Appendix 2 of Regulation 18nd submit it to BDA. The same protocol is required
for other medicines used in the country, which belong to the group of
Aphar maceutical s t hat ngtothe listaunder@itideo we d
266a , A 2 Drugou$e intHonean Medicin&ctii .

Indocyanine green is powder for solution in glass vials. The only condition
for storage is that it is not exposed in direct sunlight. The substance is as easy to
use asany otha powder medicaments for intravenous application used in
hospitals.

A number of experts from various fields in medicine, as well as the teams of
clinical unitsat MUP|1 even and UMHAT AG. Stranski 0

contributions tahe process of deloping and implementinipis academic work.
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| owe special gratitude to my academic supervisdesof. Dobromir Dimitrov,
MD, PhD, and Assoc.prof. Svilen Maslyankov, MD, PhDor their unfailing
support ad instruction in working on thdissertation thes. This work would not
have been possible without the support of the teams of the Surgical Oncology
Clinic, lllrd Ward in Anesthesiology and Intensive Care, $uggical Oncology
Surgical Block the Clinic of Pathological Anatomy, the clinical laboratdhe
outpatient ward for oncological diseases, the Medical Oncology Ward and the

Radiology Ward.

3. Equipment
The minimally invasive procedures performed were rassisted or
laparoscopic.
We used daVinci Sirobotic systemupgraded with a Firefly system for

fluorescence imaging.

Fig. 4 7 Robotic system
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Fig.

The laparoscopic equipment we used consistseofdifowing modules:
Endoscopic process@Camera unit) OLYMPUS OTA5200,

Light SourceOLYMPUS CLV-S200-IR;

FULL HD camera hea®OLYMPUS CHS200-XZ-E;

Optical telescop@aparoscopeOLYMPUS Trueview lI;
InsuflatorOLYMPUS HighFlow UHH4;

HDTV OLYMPUS medical monitors

Recording system

5 1 Laparoscopic equipment
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During the laparoscopic interventionskthiconi Harmonic Acelltrasound

scalpel was used

Fig. 617 AnEthiconi Harmonic Aceultrasound scalpel
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V. RESULTS
In the process of the academic thesis development, a cohort of 53 patients
was selected; all of them underwent minimally invasive colorectal surgery with
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ICG perfusion angiography.c&ording to a data collection sheet made in advance,
informationon 45characteristicsvas collected and divided into 3 groupatient
characteristics (13), intraopeative characteristics(15), pathologoanatomic
characteristics(16) and one result related to anastomotic leak. Perfusion
angiography is mainly applied teake an objective assessment of the anastomotic
region, thus reducing the frequency of AlEor this reason comparison was made
between the frequency of AL in the angiography cohort and a cohort from the

previous 2 years, before the method was introducéil clinic.

Results for the F' objective i Creating a protocol for application of ICG
perfusion fluorescent angiography for the purposes of minimally invasive
colorectal surgery

As there is noa universallyacceptedalgorithm forperforming fluorescent
angiography, we created our own algorithm to use in the scientific experiment.
According to it, 1 vial of 25mg of ICG is dissolved in 10 ml of sterile water for
injections. The resulting solution is of 2.5mg/ml camtcation. The fist dose of
thedyeis 4ml and is administered intravenously at the beginning of the operation.
Right after that 20ml of physiological serum is injected, again intravenously. The
aim of giving the first dose is to visualize the position of the inferior ntese
artery(IMA) and measure the time necessary for the dye to reach the(ttwon

appearance of fluorescence. the perfusion timeNe labelled this tim&éCG1.

Fig. 771 Visualization of IMA with ICG at the beginning of the intervention.
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The f£cond dose of the dye is anotHenl. It is injected after the IMA has
been transecteand the prospective resection line has been marked under white
light. Right afterthe second ICG dosanother 20 ml of physiological serum is
injected. The aim of the second dose isassess the blood supply thie colon
after the IMA was transected and check if the area that had been marked for
transection is supplied with blood. Again, the time uillibrescence appears is
measuredWe labelledthat timetICG2.

Fig. 81 A picture from a laparoscopic operation to compare the image under
white lightto nearinfrared (NIR) light after vessel transectio(tiICG2)
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The third dose of dye is 2ml ansl administered after the anastomosis has
been made. It is followed immediately by 20ml of physiological serum. The aim
of the third dose is to visualize the blood supply in the whole anastomosis. This
time wasnamedICG3.

Fig. 91 Assessing thperfusion in the performed anastoma${3G3

The measured times last from injecting the physiological serum to the
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appearance of clear fluorescence in the tissues. The assessmenttivalogie
the filter of theNIR light camera.

Results for the 29 objective - the effectiveness of the protocol for the
application

To assess the effectiveness of the created protocol we usgchfiieity of
the method, the percentage of successful applications and the possibility for
immediate interpretation of the result.

Most brands oflaparoscopic surgery systems aquippedwith filter
modules for NIR light or a buiin NIR function with a LED ligh source. We
used theODLYMPUS system in our OR which is equipped with such a module.

The patient cohort selected in the process of our experiment consisted of 53
participants.Perfusion angiography at the beginning of surgical intervention
(tICG1) was perbrmed in 50 patientsAssessment of the blood supply of the
anastomosis segme(titCG2) was maddor 51 patients and assessment of the
anastomotic perfusiofilCG3) was made fol2 patients This means thalCG1
was measured i84,3% ofthecasestICG2 71 in 96,22%o0f the casesandtiICG3
- in 22,64%o0f the casesThe patients withoutiCG1 measuremenivere given
tICG2 andtiICG3 measurementd herefore, perfusion assessment was made for
all cohort patients and the method proxi€@@%applicable For the 3 conversion
cases, after the anastomosis segments had been prepared, assessment through
fluorescence perfusion angiography was also made.

For the 9 cases whetige siteof anastomosis was changed, the decision was
made intraoperatively, straighfter performing the angiography afidding the

fluorescence absent or insufficient in the prospective transection lines.

Results for the 39 objectivei Characteristics of the patients in the cohort

19



The descriptive statistical analysis of the charties of patients showed
their average age &7 . 25 NyeafsWith & 6nédian o069 years, ranging
from 35 to 84. Thirty-six (67,9%)of the patients were mefhere was only one
case(1.9%) of clinical obstructionNeoadjuvant therapy had beperformed in
17 patients(32,1%)with rectal locations of the cancer only; a fully pathological
response had been observed in only 2 of tf&B8P6 of the whole cohgrtTwo
patients(3,8% of the whole cohojtdid not respond and 13 patieh&dimaging
or clinical responseSeven of the patien{d3,2%)had anamnesis for previous
surgery for anothemalignant neoplasm before being diagnosed witbreotal
cancer. The tumor in all patientswas leftsided with 5 of the cases with rectal
cancer. All patiats had undergone preoperative CT or REIT The patients in
which the tumor was located in the ddie or distal third of the rectum had
undergone preoperative MRI of pelvis with contrast matter and gel administered
transanally to fill the cavity of the ceum. Four of the patient&,6%) gave
information about a close relative with colorectal cancer. The mean values of
preoperativealbuminrecrded for 50 out of 53 patientswete2 . 05 dL. 5. 1 4 6
Only 4 of the patient$7,5%) had albumin levels lower tha35 g/L, which is
associateavith greater rislof AL. The lowest recorded value wa®,6g/L. Table

2 showsherelativepercentagef patients with aloumin lower thab.

Table2 - relative percentagef patients with albumin lower th&8b

dbdB I I o2 % Valid %
< 35 4 7,5 8,0
> 35 46 86,8 92,0
[ BNt 50 94,3 100,0
df Mo O ( 3 5,7
[Bh &5 53 100,0
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The assessment of anesthesia risk was done according to the classification of
the American Society of AnesthesiologistfSA). The greatest number of
patientsvereASA 3, 14 patients wer@SA 2, and 11 patients welSA 4. Forty-
three patienté81,1%)had hypertension and 4 were with diabetes. Alr86%6 of
the patients in the cohort were smokérable 3 represents the summarized data

from the descriptive analysis.

Table 3 T Results from the descriptive statistical anay®f the patient

characteristics.
: 1 Oyd g dzls ¢
MmOtOCIsjted misd (n=53)

li LeEM&san N SD) 67.25 KN
Max) (69; 35- 84)
]l sz tets 2, %) 53 (100.0%)

[ 3] 36 (67.9%)

r J dzd 17 (32.1%)
s dzd dzd y dz© ts g fiplactdsi2 €, 1 (1.9%)

1 4 SOHE 9 Odzls d4sB td43 A 17 (32.1%)

[BGOL jdz d € dzddzd y 17 (32.1%)
(B2, %)

BJL ®lsetsatte 2 (3.8%)
] dzj &z Blscto 56 2 (3.8%)
tej Gtegd Md W 13 (24.5%)
[ tezed dzj 51 dOR telds(? | 7 (13.2%)
v/ tgu(Btets?2, %) 53 (100.0%)
A O d3d d=BQs j d3j dziBdsEsild 4 (7.6%)
bz zdggvilz an N S D) 42.05 N
Max) (42.05; 32.60 58.70)
¢ & ¢Me; Min - Max) (3; 271 4)
dbm(Bles2, %) 43 (81.1%)
[ d OB(JBldets2, %) 10 (18.9%)
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G 5% dzs§ K "Bids , %) 15 (28.3%)

Results for the 4rth objectivei studying theintraoperative, pathoanatomical
and postoperative results in the cohort

From the 53 patients who underwent surgery, 39 (the predominant number)
had rectal resections with either total mesorectal excision (20 patients) or partial
mesorectakxcision (21 patient3. The difference between the total number of
rectal resections antthe sum ofs [ randt [ (is due to 2 cases wittlistal
sigmoid colon cancewith partial resection of thepper part of the rectum
Sigmoidectomy was performed in 7 patients, right hemicolectomy in 4 patients, 1
subtotal colectomy, 1 left hemicolectomy ah&bdominoperineal resection. In
all cases of colon cancsurgery wagperformedastotal mesocolic escisio he
kinds of minimally invasive techniques used in the cohort was balanced, with 25
robotassisted resectiond72%) and28 laparoscopic oneb2.8%). All robot-
assisted resections were performed in rectal cancer cases. Three of the cases
(5.7%) necessitated conversibrone in a roboetssisted interventiofor rectal
cancer in the middle third of the rectum atite two conversionsin the
lapaoscopic armwere for rectal cancers in the proximal and middle third
respectively. High vessel ligation was performed@3i® § Oydj dzZs© ( 6 6 ¢
whole cohortand65%in left-sided locations Splenic flexuremobilization was
performed in18 patients 17 of which during surgery for rectal cancer and 1
during left hemicolectomy. This means that in almost half of the interventions for
rectal cancefd35%)splenicflexure had to benobilized. The measurements after
the perfusion angiography showed mean ti66&1 1 5. 70 [deconds3 3 8
ranging from 7 to 35, and mean tin@G2-3 0 . 9 2  Necdn@s.radgng from
12 t065.1n 9 of the patients (17%) the anastomosis region had to be changed.

In 6 of them the correction of the resection boundary was in thenpabxi
part of the bowein 2 case$ in the distal part of theectal stumpand in 1 patient

i in both placesFor 48 of all anastomoses we used staplers; the rest were made

22



by hand. The types of anastomoses made in the cwbogtas follows: colorectal
anastomosis M2 patients(79.2%); ileotransversoanastomosisin 4 patients
(7.5%); coloanal anastomosisin 3 patients(5.7%); colo-colic anastomaosis in

2 patienty3.8%); and ileorectainastomosis in 1 patient(1,9%).In accordance

with the protocol of the clinic, in 37 out of 39 patients with rectal location of the
tumor(94.8%)a transanal drain was plac&efunctioningstoma was constructed

in 17 patients, i.e. onghird of all that underwent surge($2,1%).In all stoma
cases the tumor was located in either the middle or the distal third of the rectum,
with one exception where the tumor was located in the high rectum. The following

table shows the results from the statistical analysis

Table61 Results from th@perativecharacteristicef patients:

[§j%0de jdz ¢ 0L O, I(Grzz‘jsg“t
I qH s j(@oaERy, %) 53 (100.0%)
PPA 39 (73.6%)
b CBEdH ] SIS s AW 7 (13.2%)
[ WidzO ~J &B3d 4 (7.5%)
v kB lstsls Odzdzo 1 (1.9%)
sdzomdyj MO dzw o O 1 (1.9%)
1 1 1 (1.9%)
T qn [ReWes2., %) 53 (100.0%)
{ 5B EIHC O 25 (47.2%)
[ Of OtesMS 54 NS O 28 (52.8%)
AW dizsils 20 G5j L BEj C 5 0Oddz0/ dj L
f Oteyd OdzczO s (L Bstiety % Is OUBIZO 53 (100.0%)
51 20 (37.7%)
i 12 (22.6%)
T 21 (39.6%)
Stdzo ) 6BES2 ., %) 3 (5.7%)
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[fjtOodejd §s¢0L0k, & O4ddd

(n=53)

Il dMtsC 5 dz(pdedstd © dzj%) 35 (66.0%)

[sBddzdL OydY dzO0 dzd( @O W)l 18 (34.0%)

U tc O dzf O dzO dgjBdic t5tg | d%0) 39 (73.6%)

Stoma( Btets2, %) 17 (32.1%)

O dzOMls S(dpta &N , %) 52 (98.1%)
gl h o Olsj dz 48 (90.6%)
10 i €0 4 (7.5%)

Il dH OdzOfflsticdsRL, © %) 52 (98.1%)
stodagj ClIsts OdzOMistsdisL O 42 (79.2%)
Rdzj slstcOdzme J oL 5 4 (7.5%)

s sdflzs OdzOfis s BsL O 3 (5.7%)
stcdttsdizs OdOMs s BEL O 2 (3.8%)
Razitdsj S sts OdzOMmissdEsL O 1 (1.9%)
ICG1 (n=50)( Mean N SDWMax) Me: Min|15. 70 |
(12.50; 7i 35)
ICG2 (n=51)( Mean N SDMax) Me; Min|30.92 R~
(31; 12i 65)
ICG3 (n=12)( Mean N SDMax) Me:; Min|40. 33 R
(36; 281 90)
l s dzO® dz0 W Mistsis t6 B de® 2 Q dz@d)] 9 (17.0%)
1 otsC fd d30 dzdzts 6 (11.3%)
[ d Mls O dzdzts 2 (3.8%)
R dzO Hojlj MmlsteOdzd 1 (1.9%)

The pathologoanatomicahdicators from the data collection sheet were
divided in 2 groups: macroscopic and microscopic assessment.
Analyzing the tumor location along the colon, the one that was most often
found in the cohort was proximal rectunil8 patients(34%). The rest of the
24



locations had the following frequenayrid third of the rectunii in 13 patients
(24,5%),sigmoid coloni 9 patients(17%), distal rectumi 8 patients(15,1%),
ascending colon 4 patienty(7,5%) and desmding coloni 1 patient(1,9%).In

more than half of the patients the macroscopic appearance of the formation was

polypoidi 34 patients(642%). Infiltration through the wall was observed in 5

caseg9,4%).The mean distance to the distal resection line@&s. 08 N 56 .

mm, with a medin of 50mmrangingfrom 20 to280mm. The mean distance to

the proximal resection linewds7 6 . 23 N Iwi&h8Ba.m@dal oflGOmmM
ranging from70 tdlOO0 mm. The quality of the mesorectal and mesocolic
excisionswas found completén all cases.The mathologists reportedletected
lymph nodes in the mesocolon and mesenterium in 41 pafldr@snean number

of detectedymph nodes wa8 . 3 7 Nwiti a Sedian of7 lymph nodes
ranging from O to 40We did not have a case of infiltration in the proximal or
distal resection line. As to the grade of malignancy, the greatest number was that
of tumors defined as moderately differentiated i 46 of the case$86,8%).
Invasion of a blood vessel wadbserve in one patientThe same applies for
infiltration of lymph vesselsPerineural invasion was found in 3 patients. Table

9 summarizes the results from the descriptive analysis and pathologoanatomical
characteristics

Table91 Results from the pathologoatomicalcharacteristics

] Ostsdzse sOdZOIssdizd ud dz §t 1 Oydd g

(n=53)
| sCOdzdL Oydw dzO0 (wisB2 d2)y Yopzd J | 53 (100.0%)
tdSlkd et 18 (34.0%)
tdSkkdg Mtej H] dz 13 (24.5%)

¢ d e 30 9 (17.0%)
tdSlskds HdMIsOdzj dz 8 (15.1%)

¢ Ny J dzn § dzfn 4 (7.5%)

4 Myd den § dzim 1(1.9%)
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[ sCOdzdL Oydw
Adtct zdzv tcdats
1 t6j H dzO
1 OH dz0O
[ JL ¢ BdzdydO
¢ dzlsd d3j L t5€ t5dzd y dzO

GO B3 YJ dNtc] L

53 (100.0%)
20 (37.7%)
12 (22.6%)
12 (22.6%)

5 (9.4%)
4 (7.5%)

[OCLEMS I MEGED d H %)
l sdzdf sdH J dz
CLOjddis d dzlstcOlsd o j dz

53 (100.0%)
34 (64.2%)
12 (22.6%)

CL 9 J dz 2 (3.8%)
¥ ddatsd dzlstcf s O 2 (3.8%)

1 dSazomd¥ dydtOdz 2 (3.8%)

l soi ton detsfls j dz 1 (1.9%)
ROZW ddzlsteOydw f(tejtats 2mls jUFOIs O 5 (9.4%)

t OLmMswdej HEt @ §EE6OZ&HEOSEY &6 2. 038
Max) (50; 207 280)
t OLfMistswdadj Hts ftottMgdhagOdidzG L0 176. 2
- Max) 128.680
(150; 707

1000)

sOyjMmMseats dzO d3j L 5§ t§ dedotpdQ Is @o)

53 (100.0%)

I tes?2  dzd d3W dzd o iMedach (Nn =S4DI)Mlax) Y 8. 37 N
(7; 07 40)

RN d st OYd "W 0 Hpidss@dzdz®6)czd| O (0.0%)

RaZW s 6Oyd W @O {§ tot BipdsBO dzdad 0 (0.0%)

glsjfjdz dzO d3Osizg s Yz) d2Wis

52 (100.0%)

G1 5 (9.4%)

G2 46 (86.8%)

G3 1 (1.9%)
Rdzo OL W o Ctcl oEeastydzd M) HsS9 52(98.1%)
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Rdzo OL deef 3% dzd foiB ists® j %) 1 (1.9%)
) jtod dzj o tc O dzdZOB B OL B 3 (5.7%)
R &z % d yd( eays2, %) 0 (0.0%)

Staging of tumors was done according to the TNM classification of the
American Joint Committee on Cand&JCC). The stage that was most often
found in our cohort wa$§3NOMO. That was the stage 9 patienty358%). The
second in frequency was thi@NOMO stage found i1 patients(20.7%).

In our cohort there was not even one case of (B%). This rate was
compared to the Akatefor the 2 years before introducing the method in the clinic
i for 52 minimally invasive interventions performed there were 3 anastomotic
leak cases, 06.76%.

Beddes the descriptive statistical analysis, we did also associative deductive
analysis. We compared data ab@pienic flexure mobilizationin left-sided
locations and the timg@CG2 until fluorescence appeared in the transection line
Chi-square teswas wsed for that purpose. No statistically significant relation was
found betweensplenic flexure mobilizationandt | CG2 (62=26. 941
p=0.213).

Table10 71 Distribution of the perfusion timgCG2 in relation tosplenic flexure

mobilization
,[tSBc{dz_cfl ICG2
d® dzd j o Total
W dzj € Mz 12 13 20 22 25 27 28 29 31 32 33 34 35 36 37 40 41 42 43 45 47 50 65
HO 2121 110112011101 001000 0 17
dzJ 00406 020021030311 101211 29
Total 21617 1211411413211 11211 46

Fig. 101 The chart showing the distribution ®€G2 in groups of 10 seconds
each
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(12, 22] (22, 32) (32, 42) (42, 52] (52, 62] (62, 72

Fig. 117 Box-plot diagram demonstrating the distribution of patients according
to tICG2 and their median in patients with anthoutsplenicflexure
mobilization respectively.
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We applied the same test to chéakrelationbetween flexure mobilization
and change of th&ansection lineNo statistically significant correlation was
found between the variablése * 2 =0. 082, df =1, p=0.775,

Fig.121 Bar chartillustrating performedsplenicflexure mobilizationn relation
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to the need to change tlransection line.

Ef otsd3w dzO© o d

OdOMissBEL Ol

20,0% BB j L ff totsd3w dzC
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BsB ddzdL Oy BY Ldz@BtsB d dz
dzd § dzO dzdz© W dizif § [ddOEAEZz0
(n=18) (n=30)

=0,
r
O]
n e

Usingpointbiserial correlation we checked for relations betw#@®2 and
the change of transection area. No statistically significant correlation was found
between the variablds =-0.079, N=51, p=0.580).

Fig. 13 - Box-plot diagram demonstrating the distribution 8CG2 and the
change of the anastomosis site.
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St ud etest was applied as well and it did not show any statistically
significant difference inCG2in cases with or without change of the anastomosis
site (t=0.390, df=9.132, p=0.705).

The same analysis was done fi€@G3 and the change of transection area.
Once again, no statistically significant correlation was found between the
variablegi =-0.459, N=53, p=0.133).

Fig. 14 - Box-plot diagram demonstrating the distribution €G3 and change
of the anastomosis site

The MannWhitney test did not find any statistically significant difference
betweenICG3 in patients with or without change of the anastomosis site.
(U=9.000, N=12, z=0.849, p=0.48p

We carried out statistical analysis witBhi-square testto check for
correlation between high ligation and change of the transectiorPhitiest was
used to assess the significance of relatidm statistically significant correlation
wasfound between the variablés.=0.531, df=1, p=0.357, Phi=0.100).

Table1l - Crosstabulatiorof the data on high vessel ligation and change of the
anastomosis site.

ldimMstts dzdedteOdzj * 1 tots 3w dz(
OdzOMistsdgtsL OIsO Cr osst abuy
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