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CUVINTE CHEIE: cancer gastric, fistuld postoperatorie, tratament multimodal, biomarkeri,
tomografie computerizata, analiza texturala.

INTRODUCERE

Cancerul gastric reprezintd o patologie cu o incidenta crescuta atat la nivel national cat si
mondial. Tratamentul chirurgical reprezintd in continuare pilonul principal in tratamentul
multimodal al acestei afectiuni. Complicatiile care pot sd greveze interventia chirurgicala
complexd au un impact considereabil asupra sistemului de sanatate atat individual cat si colectiv.
Una dintre cele mai redutabile complicatii este reprezentatd de fistula postoperatorie care are in
continuare o cauza de morbiditate si mortaltate importanta.

Astfel identificarea si managementul precoce al acesteia este un subiect important in
dezbaterile medicale actuale. In trecut fistulele postoperatorii erau apanajul exclusiv al chirurgiei
dar tendinta actualda se Indreapta spre un abdord multidisciplinary care asociazad tratamentul
conservator cu cel minim invaziv — radiologie si/sau endoscopie interventionala.

Prevalenta si consecintele fistulei variaza in functie de locul anastomozei, incidenta lor
variazd de la 2,7% la 15%. Fistula este principala cauzd a mortalitatii dupd rezectiile
gastrointestinale, iar rata mortalitdtii variaza intre 18% si 60%.

Pentru a reduce morbiditatea si mortalitatea postoperatorie in tratamentul cancerului
gastric,primul studiu are ca obiectiv identificarea factorilor de risc, abordul optim si
secventialitatea tratamentului in managementul fistulei de anastomoza.

Explorarea factorilor de risc pentru fistula este vitald pentru prevenire si terapie.
Numeroase studii au indicat ca localizarea tumorii, sexul, unele comorbiditati, terapia
neoadjuvantd, tehnica operatorie, experienta chirurgului si rezectia multiorgan ar putea induce
aparitia fistulei. Cu toate acestea, inca nu a existat un consens cu privire la care dintre ei sunt
factorii decisivi, rezultand lipsa optimizarii pre si postoperatorii. Luand in calcul un numar mare
de studii care abordeaza complicatiile chirurgicale postoperatorii in cancerul gastric se considera
acest subiect de actualitate si care determind In continuare dezbateri in literature.

In prezent, metodele de tratament al fistulelor au fost clasificate in interventii chirurgicale,
tratament endoscopic si strategii conservatoare.

Fistulele postoperatorii in chirurgia electiva a cancerului gastric erau tratate initial exclusiv
pe cale chirurgicald. Tendinta actuald in managementul acestor fistule este de a asocial
tratamentului conservator un abord minim-invaziv reprezentat de radiologia si/sau endoscopia



interventionald. Tratamentul conservator consta in repaus alimentar per-os, nutritie enterald pe
sonda nazo-jejunald si/sau nutritie parenterald; reechilibrare hidroelectrolitica si acido-bazica,
antibioterapie cu spectru larg. In centre specializate ca si procedura standard initiald este plasarea
unui tub de nutritie nazo-jejunal prin abord endoscopic si control radiologic.

CONTRIBUTIA PERSONALA

STUDIUL 1. Factorii de risc si managementul multimodal al fistulelor
postoperatorii in chirurgia electiva a cancerului gastric.

Introducere: Dupa confirmarea imagisticd a unei colectii/abces intraperitoneal tratamentul de
electie este reprezentat de drenajul acestuia prin montarea unui tub de tip ‘pig-tail” eco/CT ghidat.
Asocierea tratamentului conservator cu plasarea unei sonde de nutritie si drenajul minim invaziv
a avut o ratd de succes de pana la 81% din cazuri in studii specializate din literatura.
Managementul endoscopic al fistulelor anastomotice prin plasarea temporara a unui stent metalic
auto-expandabil (self-expandable metalic stent - SEMS) a castigat tot mai mult in popularitate in
ultimii ani datorita imbunatatirilor in tehnicile endoscopice si datorita faptului cd acest abord este
mai putin invaziv decat abordul classic chirurgical. In studiile de specialitate rata de succes in
inchiderea fistulei dupa plasarea endoscopicd a unui stent metalic este situatd intre 60-90%.
Mentinerea stentului pe loc pentru inchiderea completa a fistulei a fost raportatd la un interval de
6-10 saptamani. Aceste rezultate sugereaza faptul cad 6 saptimani ar putea fi suficiente pentru
vindecarea unei fistule de anastomoza. Totusi In unele cazuri poate fi recomandabil ca dispozitivul
sd ramana mai mult timp pentru a asigura inchiderea completa a defectului. Pastrarea in situ a unui
stent metalic o perioadd mai indelungata poate creste riscul de migrare, inglobare a stentului in
tesuturi sau de fistula aortoesofagiand. Nu exista un consens general asupra indicatiilor aplicarii
unui stent in ceea ce priveste dimensiunile fistulei, momentul aplicarii stentului si a tipului de
fistuld. Tratamentul chirurgical al fistulelor postoperatorii este rezervat pacientilor cu complicatii
severe (dehiscenta totald de anastomozd cu peritonitd generalizatd) sau in cazul esecului
tratamentului conservator asociat cu un abord minim-invaziv. Studii din literatura confirma acest
lucru, autori precum Lang considera faptul ca reinterventia chirurgicald raméane ultima optiune
avand in vedere faptul ca mortalitatea este de 64%. Fistulele anastomotice sunt asociate cu o
morbiditate respectiv mortalitate ridicatd, precum si cu o duratd mai prelungitd a spitalizarii.
Gastrectomia totald, respectiv efectuarea anastomozei eso-jejunale este semnificativ asociata cu o
ratd mai crescuta a aparitiei fistulelor anastomotice sau de bont duodenal. Asocieri semnificative
s-au semnalat in cadrul, necesarului de transfuzii, hipoalbuminemiei, precum si a prezentei
diabetului zaharat, ultimii doi factori mentionatii fiind considerati si factori de risc in solutionarea
tardiva a fistulelor pe cale conservativa. Tratamentul non-chirurgical prezinta o ratad mai ridicata
de success fata de cel classic chirurgical. Abordul chirurgical este rezervat fistulelor precoce si a
cazurilor refractare la tratamentul non-chirurgical, cu deteriorare semnificativa clinico-biologica.

Obiectiv: Necesitatea identificarii factorilor de risc, a tratamentului optim, precum si a
secventialitatii si fezabilitatii acestuia in managementul multimodal al fistulelor postoperatorii in
chirurgia electiva a cancerului gastric.



Material si metoda: Acest studiu retrospectiv s-a desfasurat in intervalul ianuarie 2016 —
decembrie 2020, in care un numar de 527 de pacienti au fost vizati pentru chirurgia curativa a
cancerului gastric. S-a accesat baza de date a spitalului in vederea extragerii datelor pacientilor
inclusi in studiu. Principalele criterii de includere a pacientilor au fost: interventii curative in
cancerul gastric, pacienti cu varsta peste 18 ani, pacientii care au semnat consintdmantul informat
pentru prelucrarea datelor, interventii elective.

Rezultate: in total, un numar de 527 de pacienti au fost inclusi in studiu. Dintre acesti pacienti,

un numar de 40 de pacienti au dezvoltat fistule postoperatorii (fistule anastomotice sau de bont
duodenal — 7.5%).

Concluzii: Fistulele anastomotice sunt asociate cu o morbiditate respectiv mortalitate ridicata,
precum si cu o duratd mai prelungitd a spitalizarii. Gastrectomia totala, respectiv efectuarea
anastomozei eso-jejunale este semnificativ asociatd cu o ratd mai crescutd a aparitiei fistulelor
anastomotice sau de bont duodenal. Asocieri semnificative s-au semnalat in cadrul, necesarului de
transfuzii, hipoalbuminemiei, precum si a prezentei diabetului zaharat, ultimii doi factori
mentionatii fiind considerati si factori de risc in solutionarea tardiva a fistulelor pe cale
conservativa. Tratamentul non-chirurgical prezinta o ratd mai ridicata de success fata de cel clasic
chirurgical. Abordul chirurgical este rezervat fistulelor precoce si a cazurilor refractare la
tratamentul non-chirurgical, cu deteriorare semnificativa clinico-biologica.

STUDIUL 2. Rolul biomarkerilor umorali si a analizei texturale in diagnosticul
colectiilor intraperitoneale infectate dupa chirurgia electiva a cancerului
gastric.

Introducere: Existdi un numir limitat de studii in literatura curentd, care folosesc analiza
texturald ca predictor independent pentru colectiile intraabdominale infectate. Cel de-al doilea
studiu presupune utilizarea analizei texturale in vederea cuantificdrii imaginilor CT ale colectiilor
intraperitoneale, suprapus cu analiza seriatd a markerilor inflamatori, avand ca scop determinarea
eligibilitatii analizei texturale in combinatie cu acesti markeri ca metodd non-invazivda de
diagnostic al fistulelor anastomotice si evidentierea factorilor predictivi in prezenta fistulelor
anastomotice. Colectiile intraabdominale dupa chirurgia cancerului gastric sunt o serie de
descoperiri cu incidenta ridicatd, avand o incidentd de pana la 64%, care indiferent de continutul
si originea acestora, prezintd potentialul de a se infecta, ducand la formarea abceselor. Indiferent
de dimensiunea acestora, un abord multidisciplinar este necesar intr-o evaluare corecta a acestora.
Atat medicii curanti cat si gastroenterologii in colaborare cu departamentele de radiologie-
imagistica interventionald sunt implicati in vederea stabilirii atat etiologiei colectiei cat si natura
respectiv riscul de infectare al acestora. Este importanta stabilirea cat mai precoce a etiologiei
precum prezenta unei fistule anastomotice in vederea optimizarii tratamentului acestora. Pentru a
minimiza mortalitatea si morbiditatea In urma acestor colectii, este importanta distingerea dintre
colectiile infectate, respectiv neinfectate postchirurgical. Un diagnostic precoce al acestora va duce
la minimizarea riscului de tratament invaziv, astfel abcesele pot fi frecvent tratate percutan. O



identificare precoce va duce si la o scddere a morbiditatii, ce poate duce si la o scadere a costurilor
legate de tratament precum si la o duratd mai scazuta a spitalizarii. Totodata, in cazul colectiilor
intraabdominale neinfectate, se evita cu precadere reinterventia chirurgicald. Aceastd importanta
clinicd a tratamentului precoce in colectiile infectate este dublata de rata mortalitétii in cadrul unui
tratament corect instituit, studiile indicand o mortalitate de pana la 30%, care poate sa ajunga la
80% 1in cadrul pacientilor cu abces prezent la care nu s-a instituit nici drenaj nici interventie
chirurgicala.

Obiectiv: In literatura curenta existi o heterogenitate privind factorii predictivi in aparitia fistulei
anastomotice. Principalele elemente cu rol predictiv sunt reprezentate de: proteina C reactiva,
procalcitonina respectiv numarul de leucocite, care pot oferi o imagine de ansamblu a reactii
inflamatorii a organismului, ridicAnd suspiciunea asupra unui proces infectios. Studiile sustin o
valoare de varf a CRP la 72 de ore de la initierea raspunsului inflamator, astfel se pot utiliza teste
seriate ale valorii CRP in vederea urmaririi in dinamica.

Material si metoda: Acest studiu retrospectiv s-a desfasurat in intervalul ianuarie 2016 —
decembrie 2020, la care un numar de 527 de pacienti au fost vizati pentru chirurgia curativa a
cancerului gastric. Dintre acestia, un numar de 82 pacienti au fost identificati cu colectii
intraperitoneale evaluate CT. Principalele criterii de includere au fost: colectii cu un diametru de
cel putin 3 cm, absenta artefactelor imagistice, lichid peritoneal recoltat la interval de maxim 7 zile
de la efectuarea CT-ului.

Rezultate: Din cei 527 de pacienti, s-a efectuat o selectie de 82 de pacienti inclusi in studiu
(colectii infectate vs colectii neinfectate). Toti pacientii cu colectii infectate au dezvoltat fistule
postoperatorii. Varsta mediana a pacientilor cu colectii infectate a fost de 63 de ani, comparat cu
pacientii cu colectii neinfectate. Distributia in functie de sex a fost una relativ omogena (p=0.69).
Nu s-au inregistrat diferente cu privire la prezenta comorbiditatilor (47.2% vs 52.8%, p=0.69)
respectiv a scorului ASA peste 3 (13 cazuri vs 12 cazuri, p=0.61). Se identifica o crestere a valorii
prag ale valorilor medii ale leucocitelor in cadrul colectiilor infectate, cu pastrarea valorii de
platoul in colectiile neinfectate, diferenta maximala inregistrandu-se in ziua 5 postoperator (10.52
(= 3.78) vs 995 (£ 4.01), p=0.09). Diferentele inregistrate intre cele doud esatioane sunt
nesemnificative din punct de vedere statistic.

Concluzii: Valorile precoce crescute ale CRP pot fi luate ca si factor predictiv in aparitia fistulei
anastomotice in interventiile cu viza curativa in cancerul gastric. Totodata, valoarea procalcitoninei
efectuata in zilele 5-7 postoperatorii poate juca un rol predictiv cu sensibilitate relativ mai scazuta,
nefiind luatd de rutind. Markerii inflamatori prezenti pot fi utili in stratificarea pacientilor cu risc
scazut versus risc crescut de a dezvolta fistuld anastomotica. Analiza texturald este eficientd in
recunoasterea colectiilor infectate si implicit in detectarea precoce a fistulei.

Studiu 3. Rolul analizei radiomice CT 1in identifiarea caracteristicilor
bacteriologice a colectiilor intraabdominale infectate dupa chirurgia cancerului
gastric.



Introducere: Ultimul studiu al tezei de doctorat se concentreaza asupra extragerii informatiilor
de analizd texturald din colectiile infectate intraperitoneale postoepratorii. Caracteristicile
microscopice pot prezenta posibilitatea de a produce modificari in densitatea imaginilor CT, insa
astfel de modificéri sunt prea subtile pentru perceptia ochiului uman. Astfel, in ultima decada,
parametrii imagistici cantitativi au fost introdusi in radiologie pentru a creste acuratetea
diagnosticelor imagistice si pentru a reduce subiectivitatea cu privire la interpretarea imaginilor.
O astfel de aplicatie legatd de imagistica este radiomica, o abordare cantitativd la imagistica
medicald la imagistica medicald, ce propune imbunatatirea procesului de interpretare folosind
analizd matematicd avansatd. Procesul din spatele radiomicii este reprezentat de faptul ca
imagistica medicala reflectda anumite patologii “microscopice”, invizibile cu ochiul liber si nu sunt
accesibile prin inspectie standard. In ciuda progreselor recente in tratamentul bolilor infectioase,
abcesele intraabdominale continud sa fie o problema semnificativa. Cu toate acestea, aceste infectii
pot duce la o mortalitate si morbiditate semnificativa, in special In anumite subgrupuri de pacienti.
Desi principala etiologie In formarea abceselor este reprezentatd de bacteriile anaerobe, multe
abcese intraabdominale sunt polimicrobiene. Terapia antimicrobiand este esentiald pentru
prevenirea si tratarea abceselor, dar nu poate fi utilizata singurd deoarece evolutia este adesea
grevatd de mediul abcesului. Principala metodd in detectia si evaluarea acumularilor de lichid
intraperitoneal este reprezentatid de tomografia computerizati. Incapsularea, atenuarea grasimii
adiacente si prezenta bulelor de gaz Tnauntrul colectiilor, au fost toate propuse ca semne in vederea
distingerii colectiilor infectate de cele non-infectate. Aceste caracteristici nu sunt, insa, specifice,
existand o suprapunere intre cele doud categorii de colectii. Atenuarea grasimii este un marker
nespecific al inflamatiei care poate sa survind in varii circumstante, incluzand ischemia, perforatia
enterala si chiar postoperator, in absenta semnelor de infectie. Acest lucru a fost confirmat de un
studiu efectuat de Gnannt si colaboratorii, care a descoperit semne de atenuare a grasimii in 28%
din colectiile intarperitoneale sterile. Fibrina, care actioneazd ca un mecanism defensiv in
localizarea si restrangerea infectiilor peritoneale, este strans legata de prezenta si intarirea peretelui
abdominal adiacent infectiilor intraperitoneale. Enzimele fibrinolitice distrug fibrina cu usurinta
din cavitatea peritoneald, insd inflamatia intrerupe acest mecanisim. Sensibilitatea, respectiv
specificitatea acestor descoperiri de naturd imagistici au o valoare limitatd in distingerea
colectiilor infectate de cele non-infectate. Este recunoscut in mod general faptul ca descoperirile
CT de sine stdtdtoare nu pot prezice infectia certd a colectiilor lichidiene. Acest lucru a fost
demonstrat anterior intr-un studiu de peste 90 de pacienti cu colectii postoperatorii lichidiene, care
a demonstrate caracteristicile captarilor gazoase si atenuare fluidd mai puternica (peste 20 UH) ca
fiind relativ sensibile, cu o sensibilitate de 83.4% insa relativ nespecifice, cu o specificitate de
39.3%.

Obiectiv: Obiectivul de bazi este stabilirea dacd acesti parametri de radiomica ne vor putea ajuta
in distinctia non-invaziva dintre diferite tipuri de colectii infectate. Desi modificérile imagistice
sugestive pentru o infectie pot fi observate pe imaginile unui computer tomograf, chiar in faze
incipiente, radiologii nu pot efectua presupuneri cu privire la etologia agentului infectios/biologic.
Cu toate acestea, proprietatile biochimice, fizice si citologice ale acestor colectii colectii lichidiene
pot caracteriza anumite procese patologice specific.



Material si metoda: Acest studiu retrospectiv, este efectuat pe perioada lanuarie 2016 —
Decembrie 2020, implicand 527 de pacienti care au suferit interventie chirurgicala curativa pentru
cancer gastric. 140 de pacienti au fost referati serviciului nostru de imagistica in vederea evaluarii
unei colectii intraperitoneale postoperatorii. S-a efectuat o analizd a datelor medicale privind
pacientii implicati In studiu, utilizand baza electronica de date a spitalului, extragand urmatoarele
informatii: sex, varstd, patologii asociate, tipul interventiei chirurgicale, diabet la momentul
examinarii, prezenta de colectii infectate la momentul examinarii, administrarea de medicamente
imunosupresoare, temperatura corpului si analize de sange, incluzand proteina C reactiva, la fel si
numarul de leucocite. Principalele criterii de includere ale studiului au facut referire la: pacientii
diagnosticati cu tumord gastrica malignd (cu rezultat histopatologic pozitiv), chirurgie de tip
curativ (gastrectomie subtotald sau totald), colectii postoperatorii intraabdominale prezente (cu
bacteriologie pozitivd), analiza fludelor la sub 20 de zile distantd de la evaluarea CT, absenta
patologiilor cauzatoare de lichid intraabdominal. In cadrul criteriilor de includere de naturi clinico-
biologica am selectat: analiza microbiologica a lichidului colectat, temperaturad peste 37.5 grade
Celsius, Leucocitoza (peste 15000/ microlitru), CRP crescut (peste 10 mg/L) cu 24 de ore inainte
de drenaj. Principalele criterii de excludere au fost: chirurgie paliativa (n=17), colectii abdominale
in organe solide (n=3), diametru sub 3 cm al colectiilor (n=28), parametri de laborator lipsa (n=5),
prezenta artefactelor (n=3), colectii postoperatorii non-infectate (n=44). In urma aplicarii criteriilor
de excludere, am selectat un numar de 40 de pacienti care au indeplinit criteriile de mai sus. Tuturor
pacientilor inclusi 1n studiu li s-a efectuat o analliza bacteriologica si imagistica adecvata, fiind
structurati in grupuri dupa cum urmeaza: Grupul A: infectii mono/multi-bacteriene, Grupul B:
infectii non-fungice/fungice, Grupul C: bacterii multi-rezistente/non-rezistente.

Rezultate: in cadrul celor 40 de pacienti inclusi retrospectiv, distributia in functie de sex a fost
relativ omogena (22 barbati, 18 femei), cu varsta mediana de 68 de ani (varianti: 34-87 ani). In
functie de analiza imagisticd si microbiologica, pacientii au fost stratificati in 3 grupuri si 6
subgrupuri, dupd cum urmeaza: Categoria A — monobacterian (n=16) vs pluribacterian (n=24);
Categoria B — fungic (n=14) vs nonfungic (n=26); Categoria C — bacterii multi-rezistente (n=23)
vs non-rezistente (n=17). Distributie heterogena in functie de varstd s-au inregistrat intre toate
subgrupurile, pastrandu-se omogentitatea. Varsta cea mai naintatd s-a inregistrat in cadrul
pacientilor cu infectii fungice. Cea mai mare discrepantd intre sexe s-a inregistrat in cadrul
grupului multibacterian (16 femei — 66.6%). Intervalul mediu dintre examinarea CT si examinarea
colectiei lichidiene a fost de 9.7 zile (2-19 zile). Preoperator, 11 pacienti au efectuat chimioterapie
(27.5%). Cea mai frecvent intalnita comorbiditate, a fost diabetul zaharat (17 pacienti — 42.5%).
Anemia s-a decelat in cadrul a 32 de pacienti cu valoare mediana de 9.9 mg/dl (6.3- 10.7).
Transfuziile sangvine au fost necesare in cadrul a 3 pacienti preoperator si 5 pacienti intraoperator,
respectiv postoperator (valoare mediand 1.5 unitati). Toti pacientii au primit antibioterapie
profilactica, din care 28 de pacienti au primit antibioterapie empiricd la momentul
punctiondrii/reinterventiei. La 7 dintre pacienti s-a intervenit chirurgical per primam din cauza
aparitiei precoce a fistulei sau pe fondul deteriorrii clinico-biologice rapide. In cadrul a 33 de
pacienti (82.5%) s-a tentat abordul conservativ combinat cu cel minim-invaziv interventional. Din
acesti 33 de pacienti, 11 au avut nevoie de chirurgie, fie in treapta II sau III. Rata de succes in
tratamentul interventional combinat cu conservativ a fost de 66.7%. S-a inregistrat o rata de deces



de 12.5% (5 pacienti). In cadrul abordului interventional, 12 au fost drenati eco-ghidat (52.2 %),
respectiv 11 cazuri tratate endoscopic (47.8%) dintre care 5 pacienti au fost stentati, 5 pacienti cu
dren Pigtail, 1 pacient cu Endo-Sponge.

Concluzii: Analiza texturald poate permite distingerea unor proprietiti microbiologice specifice
in diferitele tipuri de colectii intraperitoneale infectate. Totodatd analiza texturald a identificat
diferente semnficative intre grupurile fungice si non-fungice respectiv mono si multibacteriene.
Infectiile multirezistente au avut valori mari ale unui parametru fata de cele non-rezistente.

CONCLUZII GENERALE

In ciuda progreselor din punct de vedere al ingrijirilor postoperatorii cat si al tehnicilor
chirurgicale, chirurgia stomacului este in continuare grevata de o serie de complicatii de natura
anastomotica. Astfel, fistulele anastomotice sunt asociate cu o morbiditate respectiv mortalitate
ridicatd, precum si cu o duratd mai prelungita a spitalizarii.

S-au identificat o serie de factori de risc In vederea dezvoltarii fistulelor anastomotice.
Gastrectomia totald, respectiv efectuarea anastomozei eso-jejunale este semnificativ asociata cu o
ratd mai crescutd a aparitiei fistulelor anastomotice sau de bont duodenal. Totodata, necesarul de
transfuzii, hipoalbuminemia sau prezenta diabetului zaharat sunt considerati cei mai importanti
factori de risc, ultimii doi factori mentionatii fiind considerati si factori de risc in solutionarea
tardiva a fistulelor pe cale conservativa. Tratamentul non-chirurgical prezinta o rata mai ridicata
de success fata de cel clasic chirurgical in solutionarea fistulelor, abordul chirurgical fiind rezervat
fistulelor precoce si a cazurilor refractare la tratamentul non-chirurgical, cu deteriorare
semnificativd clinico-biologica, acest lcuru explicand morbiditatea mai ridicatd in cazul
reinterventiilor chirurgicale.

In context predictiv, valorile precoce crescute ale CRP pot fi luate ca si factor predictiv in
aparitia fistulei anastomotice in interventiile cu viza curativa in cancerul gastric. Totodata, valoarea
procalcitoninei efectuata in zilele 5-7 postoperatorii poate juca un rol predictiv cu sensibilitate
relativ mai scazuta, nefiind luatd de rutina. Markerii inflamatori prezenti pot fi utili in stratificarea
pacientilor cu risc scazut versus risc crescut de a dezvolta fistula anastomotica. Analiza texturald
este eficientd in recunoasterea colectiilor infectate si implicit in detectarea precoce a fistulei. Mai
multe studii sunt necesare n vederea prognosticului combinat al markerilor.

Analiza texturala joacd un rol important nu doar predictiv, ci si in recunoasterea si
delimitarea unor colectii infectate fatd de cele neinfectate. Ca si rezultat, analiza texturald poate
permite distingerea unor proprietati microbiologice specifice in diferitele tipuri de colectii
intraperitoneale infectate. Totodatd analiza texturald a identificat diferente semnficative intre
grupurile fungice si non-fungice respectiv mono si multibacteriene. Infectiile multirezistente au
avut valori mari ale unui parametru fata de cele non-rezistente.



ORIGINALITATEA SI CONTRIBUTIILE INOVATIVE ALE TEZEI

Starea septica determinata de o fistulad digestiva postoperatorie reprezintd in continuare una
din cele mai grave complicatii din chirurgia tractului digestiv superior, avand un impact
considerabil asupra sistemului de sdnatate atat din punct de vedere individual cat si colectiv. Astfel,
identificarea si tratamentul precoce al acestora reprezintd una din paradigmele larg dezbatute in
comunitatea medicald si academica curenta, reprezentand o provocare la nivel multidisciplinar.

Primul studiu abordeazd identificarea factorilor de risc si a secventialitatii abordului
multidisciplinar in managementul multimodal al fistulelor postoperatorii in chirurgia electiva a
cancerului gastric. Originalitatea constd in identificarea unui algoritm de stratificare a
tratamentului multimodal in fistula postoperatorie precum si conturarea factorilor de risc in
prelungirea tratamentului conservativ.

Al doilea studiu reprezinta o imbinare a factorilor predictivi deja cunoscuti in literatura, cu
identificarea unor parametri de analiza texturald imagistica, ca factori predictivi studiati pentru
prima data in literaturd, intr-o Incercare inovativa a delimitarii colectiilor infectate fata de cele non-
infectate prin metode non-invazive. Dupa cunostintele noastre, acesta este primul studiu publicat
ce vizeaza aceasta tema.

Al treilea studiu reprezintd o aprofundare a parametrilor identificati si dovediti in studiul
precedent, in vederea identificarii caracteristicilor specifice din punct de vedere microbiologic
suprapus cu analiza texturala in diagnosticul colectiilor infectate. Acesta reprezinta un studiu pilot,
la nivel national si international, care poate servi ca si piatrd de temelie pentru viitoarele cercetari
in acest domeniu.
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INTRODUCTION

Gastric cancer represents a pathology with an increased incidence both nationally and
worldwide. Surgical treatment is still the main pillar in the multimodal treatment of this condition.
Complications that can accompany complex surgery have a considerable impact on the health
system both individually and collectively. One of the most formidable complications is the
postoperative leak(fistulas), which continues to be a cause of significant morbidity and mortality.

Thus its early identification and management is an important topic in current medical
debates. In the past, postoperative leaks were the exclusive prerogative of surgery, but the current
trend is towards a multidisciplinary approach that associates conservative treatment with
minimally invasive treatment - radiology and/or interventional endoscopy.

The prevalence and consequences of leaks vary depending on the site of the anastomosis,
their incidence being from 2.7% to 15%. Fistula is the leading cause of mortality after
gastrointestinal resections, rate ranges from 18% to 60%.

In order to reduce postoperative morbidity and mortality in the treatment of gastric cancer,
the first study aims to identify risk factors, the optimal approach and the sequencing of treatment
in the management of anastomotic fistula.

Exploring risk factors for fistula is vital for prevention and therapy. Numerous studies have
indicated that tumor location, sex, some comorbidities, neoadjuvant therapy, operative technique,
surgeon experience, and multiorgan resection could induce fistula occurrence. However, there has
still been no consensus on which of them are the decisive factors, resulting in the lack of pre- and
postoperative optimization. Taking into account a large number of studies that address
postoperative surgical complications in gastric cancer, this topic is still considered very important
and continues to cause debates in the literature.

Currently, fistula treatment methods have been classified into surgical interventions,
endoscopic treatment, and conservative strategies.



Postoperative fistulas in elective gastric cancer surgery were initially treated exclusively
surgically. The current trend in the management of these fistulas is to associate conservative
treatment with a minimally invasive approach represented by interventional radiology and/or
endoscopy. Conservative treatment consists of oral food rest, enteral nutrition via nasojejunal tube
and/or parenteral nutrition; hydro-electrolytic and acid-base rebalancing, broad-spectrum
antibiotic therapy. In specialized centers, the initial standard procedure is the placement of a
nasojejunal feeding tube through an endoscopic approach and radiological control.

PERSONAL CONTRIBUTION

Study 1 - Risk factors and multimodal management of postoperative fistulas in elective
gastric cancer surgery

Introduction: After imaging confirmation of an intraperitoneal collection/abscess, the treatment
of choice is its drainage by fitting an echo/CT-guided 'pig-tail' tube. Combining conservative
treatment with feeding tube placement and minimally invasive drainage has had a success rate of
up to 81% of cases in specialized literature studies. Endoscopic management of anastomotic
fistulas by temporary placement of a self-expandable metallic stent (SEMS) has gained in
popularity in recent years due to improvements in endoscopic techniques and the fact that this
approach is less invasive than the classic surgical approach. In specialized studies, the success rate
in fistula closure after endoscopic placement of a metal stent is between 60-90%. Stent retention
for complete closure of the fistula has been reported at 6-10 weeks. These results suggest that 6
weeks may be sufficient for healing an anastomotic fistula. However in some cases it may be
advisable for the device to remain longer to ensure complete closure of the defect. Keeping a
metallic stent in situ for a longer period of time may increase the risk of migration, tissue
embedding of the stent, or aorto-esophageal fistula. There is no general consensus on the
indications for stenting in terms of fistula size, timing of stenting, and fistula type. Surgical
treatment of postoperative fistulas is reserved for patients with severe complications (total
anastomosis dehiscence with generalized peritonitis) or in case of failure of conservative treatment
associated with a minimally invasive approach. Studies in the literature confirm this. Authors such
as Lang believe that surgical reintervention remains the last option considering the fact that
mortality is 64%. Anastomotic fistulas are associated with high morbidity and mortality, as well
as with a longer length of hospital stay. Total gastrectomy and the performance of eso-jejunal
anastomosis is significantly associated with a higher rate of anastomotic or duodenal stump
fistulas. Significant associations were reported in the context of the need for transfusions,
hypoalbuminemia, as well as the presence of diabetes, the last two mentioned factors being also
considered risk factors in the late resolution of fistulas by conservative means. The non-surgical
treatment has a higher success rate than the classic surgical one. The surgical approach is reserved
for early fistulas and cases refractory to non-surgical treatment, with significant clinical-biological
deterioration.



Objectives: The need to identify risk factors, optimal treatment, as well as its sequencing and
feasibility in the multimodal management of postoperative fistulas in elective gastric cancer

surgery.

Material and methods: This retrospective study was conducted between January 2016 and
December 2020, in which a total of 527 patients were targeted for curative gastric cancer surgery.
The hospital database was accessed in order to extract the data of the patients included in the study.
The main criteria for the inclusion of patients were: curative interventions in gastric cancer,
patients over 18 years of age, patients who signed the informed consent for data processing,
elective interventions.

Results: A total of 527 patients were included in the study. Among these patients, a number of 40
patients developed postoperative fistulas (anastomotic or duodenal stump fistulas — 7.5%).

Conclusions: Anastomotic fistulas are associated with high morbidity and mortality, as well as
with a longer length of hospital stay. Total gastrectomy, i.e. the performance of eso-jejunal
anastomosis is significantly associated with a higher rate of anastomotic or duodenal stump
fistulas. Significant associations were reported in terms of the need for transfusions,
hypoalbuminemia, as well as the presence of diabetes, the last two mentioned factors being also
considered risk factors in the late resolution of fistulas by conservative means. The non-surgical
treatment has a higher success rate than the classic surgical one. The surgical approach is reserved
for early fistulas and cases refractory to non-surgical treatment, with significant clinical-biological
deterioration.

Study 2 - Computed tomography for the diagnosis of intraperitoneal infected fluid collections
after surgery for gastric cancer. Role of texture analysis.

Introduction: There are a limited number of studies in the current literature using textural analysis
as an independent predictor for infected intra-abdominal collections. The second study involves
the use of textural analysis for the quantification of CT images of intraperitoneal collections,
superimposed with the serial analysis of inflammatory markers, with the aim of determining the
eligibility of textural analysis in combination with these markers as a non-invasive method for the
diagnosis of anastomotic fistulas and highlighting predictive factors in the presence of anastomotic
fistulas. Intra-abdominal collections after gastric cancer surgery are a series of high-incidence
findings, with an incidence of up to 64%, which, regardless of their content and origin, have the
potential to become infected, leading to the formation of abscesses. Regardless of their size, a
multidisciplinary approach is necessary in their correct evaluation. Both general practitioners and
gastroenterologists in collaboration with interventional radiology-imaging departments are
involved in order to establish both the etiology of the collection and the nature and risk of infection.
It is important to establish the etiology as early as possible, such as the presence of an anastomotic
fistula, in order to optimize their treatment. To minimize mortality and morbidity following these
collections, it is important to distinguish between infected and uninfected collections post-
surgically. An early diagnosis of these will lead to the minimization of the risk of invasive
treatment, so abscesses can often be treated percutaneously. An early identification will also lead
to a decrease in morbidity, which can also lead to a decrease in costs related to treatment as well



as a lower length of hospital stay. At the same time, in the case of non-infected intra-abdominal
collections, surgical reintervention is especially avoided. This clinical importance of early
treatment in infected collections is doubled by the mortality rate with correctly instituted treatment,
with studies indicating a mortality of up to 30%, which may reach 80% in patients with a present
abscess in whom neither drainage or surgery.

Objectives: In the current literature there is a heterogeneity regarding the predictive factors in the
occurrence of anastomotic fistula. The main elements with a predictive role are represented by: C-
reactive protein, procalcitonin respectively the number of leukocytes, which can provide an
overview of the body's inflammatory reaction, raising the suspicion of an infectious process.
Studies support a peak value of CRP 72 hours after the initiation of the inflammatory response, so
serial tests of the CRP value can be used to monitor the dynamics.

Material and methods: This retrospective study was conducted between January 2016 and
December 2020, in which a total of 527 patients were targeted for curative gastric cancer surgery.
Of these, a total of 82 patients were identified with CT-evaluated intraperitoneal collections. The
main inclusion criteria were: collections with a diameter of at least 3 cm, the absence of imaging
artifacts, peritoneal fluid collected at a maximum interval of 7 days after the CT.

Results: From the 527 patients, a selection of 82 patients included in the study was made (infected
collections vs non-infected collections). All patients with infected collections developed
postoperative fistulas. The median age of patients with infected collections was 63 years compared
with patients with uninfected collections. The distribution according to gender was relatively
homogeneous (p=0.69). No differences were recorded regarding the presence of comorbidities
(47.2% vs 52.8%, p=0.69) or the ASA score above 3 (13 cases vs 12 cases, p=0.61). An increase
in the threshold value of the mean values of leukocytes in the infected collections is identified,
with the preservation of the plateau value in the uninfected collections, the maximum difference
being recorded on day 5 postoperatively (10.52 (£3.78) vs 9.95 (= 4.01), p= 0.09). The differences
recorded between the two samples are statistically insignificant.

Conclusions: Early elevated CRP values can be taken as a predictive factor in the occurrence of
anastomotic fistula in curative interventions in gastric cancer. At the same time, the procalcitonin
value performed on postoperative days 5-7 can play a predictive role with relatively lower
sensitivity, not being taken routinely. The inflammatory markers present may be useful in
stratifying patients at low versus high risk of developing anastomotic fistula. Textural analysis is
effective in recognizing infected collections and implicitly in the early detection of fistula.

Study 3 - CT-based radiomic analysis may predict bacteriological features of infected
intraperitoneal fluid collections after gastric cancer surgery

Introduction: The final study of the PhD thesis focuses on the extraction of textural analysis
information from postoperative intraperitoneal infected collections. Microscopic features may
present the possibility of producing changes in the density of CT images, but such changes are too
subtle for the human eye to perceive. Thus, in the last decade, quantitative imaging parameters
have been introduced in radiology to increase the accuracy of imaging diagnoses and to reduce
subjectivity regarding image interpretation. One such imaging-related application is radiomics, a



quantitative approach to medical imaging that proposes to improve the interpretation process using
advanced mathematical analysis. The process behind radiomics is represented by the fact that
medical imaging reflects certain "microscopic" pathologies, invisible to the naked eye and not
accessible through standard inspection. Despite recent advances in the treatment of infectious
diseases, intra-abdominal abscesses continue to be a significant problem. However, these
infections can lead to significant mortality and morbidity, particularly in certain patient subgroups.
Although the main etiology in the formation of abscesses is represented by anaerobic bacteria,
many intra-abdominal abscesses are polymicrobial. Antimicrobial therapy is essential for the
prevention and treatment of abscesses, but cannot be used alone because evolution is often
hampered by the abscess environment. The main method in the detection and evaluation of
intraperitoneal fluid accumulations is computerized tomography. Encapsulation, attenuation of
adjacent fat, and the presence of gas bubbles within collections have all been proposed as signs to
distinguish infected from non-infected collections. However, these characteristics are not specific,
there is an overlap between the two categories of collections. Fat attenuation is a nonspecific
marker of inflammation that can occur in a variety of circumstances, including ischemia, enteral
perforation, and even postoperatively, in the absence of signs of infection. This was confirmed by
a study by Gnannt et al, which found signs of fat attenuation in 28% of sterile intraperitoneal
collections. Fibrin, which acts as a defensive mechanism in the localization and containment of
peritoneal infections, is closely related to the presence and strengthening of the abdominal wall
adjacent to intraperitoneal infections. Fibrinolytic enzymes readily destroy fibrin in the peritoneal
cavity, but inflammation interrupts this mechanism. The sensitivity and specificity of these
imaging findings are of limited value in distinguishing infected from non-infected collections. It
is generally recognized that CT findings alone cannot predict definite infection of fluid collections.
This was previously demonstrated in a study of over 90 patients with postoperative fluid
collections, which demonstrated the characteristics of gas traps and stronger fluid attenuation (over
20 HU) to be relatively sensitive, with a sensitivity of 83.4% but relatively nonspecific, with a
specificity of 39.3%.

Objectives: The main objective is to establish whether these radiomics parameters will be able to
help us in the non-invasive distinction between different types of infected collections. Although
imaging changes suggestive of infection may be seen on CT images, even in the early stages,
radiologists cannot make assumptions about the ethology of the infectious/biological agent.
However, the biochemical, physical and cytological properties of these fluid collections can
characterize certain pathological processes specifically.

Material and methods: This retrospective study is carried out between January 2016 and
December 2020, involving 527 patients who underwent curative surgery for gastric cancer. 140
patients were referred to our imaging service for evaluation of a postoperative intraperitoneal
collection. An analysis of the medical data of the patients involved in the study was performed,
using the hospital's electronic database, extracting the following information: sex, age, associated
pathologies, type of surgical intervention, diabetes at the time of examination, presence of infected
collections at the time of examination, administration of immunosuppressive drugs, body
temperature and blood tests, including C-reactive protein, as well as white blood cell count. The
main inclusion criteria of the study referred to: patients diagnosed with malignant gastric tumor
(with positive histopathological result), curative surgery (subtotal or total gastrectomy), present
postoperative intra-abdominal collections (with positive bacteriology), fluid analysis below 20 of
days away from the CT evaluation, the absence of pathologies causing intra-abdominal fluid.
Within the inclusion criteria of a clinical-biological nature, we selected: microbiological analysis



of the collected liquid, temperature over 37.5 degrees Celsius, Leukocytosis (over 15000/
microliter), increased CRP (over 10 mg/L) 24 hours before drainage. The main exclusion criteria
were: palliative surgery (n=17), abdominal collections in solid organs (n=3), collection diameter
less than 3 cm (n=28), missing laboratory parameters (n=5), presence of artifacts (n=3), non-
infected postoperative collections (n=44). After applying the exclusion criteria, we selected a
number of 40 patients who met the above criteria. All patients included in the study underwent
appropriate bacteriological and imaging analysis, being structured into groups as follows: Group
A: mono/multi-bacterial infections, Group B: non-fungal/fungal infections, Group C: multi-
resistant bacteria /non-resistant.

Results: In the 40 retrospectively included patients, the gender distribution was relatively
homogeneous (22 men, 18 women), with a median age of 68 years (range: 34-87 years).
Depending on the imaging and microbiological analysis, the patients were stratified into 3 groups
and 6 subgroups, as follows: Category A — mono-bacterial (n=16) vs pluri-bacterial (n=24);
Category B — fungal (n=14) vs non-fungal (n=26); Category C — multi-resistant bacteria (n=23) vs
non-resistant (n=17). Heterogeneous distribution according to age was recorded between all
subgroups, maintaining homogeneity. The oldest age was recorded among patients with fungal
infections. The biggest discrepancy between the sexes was registered within the multi-bacterial
group (16 women — 66.6%). The mean interval between CT examination and fluid collection
examination was 9.7 days (2-19 days). Preoperatively, 11 patients underwent chemotherapy
(27.5%). The most common comorbidity was diabetes (17 patients — 42.5%). Anemia was detected
in 32 patients with a median value of 9.9 mg/dl (6.3-10.7). Blood transfusions were required in 3
patients preoperatively and 5 patients intraoperatively, respectively postoperatively (median value
1.5 units). All patients received prophylactic antibiotic therapy, of which 28 patients received
empiric antibiotic therapy at the time of puncture/reoperation. In 7 of the patients, surgical
intervention was performed per primam due to the early appearance of the fistula or on the
background of rapid clinical-biological deterioration. In 33 patients (82.5%) the conservative
approach combined with the minimally invasive interventional approach was attempted. Of these
33 patients, 11 required surgery, either stage I1 or III. The success rate in interventional combined
with conservative treatment was 66.7%. There was a death rate of 12.5% (5 patients). Within the
interventional approach, 12 were drained with echo-guided (52.2%), respectively 11 cases treated
endoscopically (47.8%) of which 5 patients were stented, 5 patients with Pigtail drain, 1 patient
with Endo-Sponge.

Conclusions: Textural analysis may allow distinguishing specific microbiological properties in
different types of infected intraperitoneal collections. At the same time, the textural analysis
identified significant differences between the fungal and non-fungal groups, respectively mono
and multi-bacterial. Multidrug-resistant infections had high values of a parameter compared to
non-resistant ones.

GENERAL CONCLUSIONS

Despite advances in postoperative care and surgical techniques, stomach surgery is still
burdened by a series of anastomotic complications. Thus, anastomotic fistulas are associated with
a high morbidity and mortality, as well as with a longer duration of hospitalization.

A number of risk factors for the development of anastomotic fistulas have been identified.
Total gastrectomy, i.e. the performance of eso-jejunal anastomosis is significantly associated with



a higher rate of anastomotic or duodenal stump fistulas. At the same time, the need for transfusions,
hypoalbuminemia or the presence of diabetes are considered the most important risk factors, the
last two mentioned factors being also considered risk factors in the late resolution of fistulas by
conservative means. The non-surgical treatment has a higher success rate compared to the classic
surgical one in solving fistulas, the surgical approach being reserved for early fistulas and for cases
refractory to non-surgical treatment, with significant clinical-biological deterioration, this explains
the higher morbidity in the case of surgical reinterventions.

In a predictive context, early elevated CRP values can be taken as a predictive factor in the
occurrence of anastomotic fistula in curative interventions in gastric cancer. At the same time, the
procalcitonin value performed on postoperative days 5-7 can play a predictive role with relatively
lower sensitivity, not being taken routinely. The inflammatory markers present may be useful in
stratifying patients at low versus high risk of developing anastomotic fistula. Textural analysis is
effective in recognizing infected collections and implicitly in the early detection of fistula. More
studies are needed for the combined prognosis of the markers.

Textural analysis plays an important role not only predictively, but also in the recognition
and delineation of infected versus uninfected collections. As a result, textural analysis may allow
distinguishing specific microbiological properties in different types of infected intraperitoneal
collections. At the same time, the textural analysis identified significant differences between the
fungal and non-fungal groups, respectively mono and multi-bacterial. Multidrug-resistant
infections had high values of a parameter compared to non-resistant ones.

THE ORIGINALITY AND INNOVATIVE CONTRIBUTIONS OF
THE THESIS

The septic condition determined by a postoperative digestive fistula is still one of the most
serious complications in upper digestive tract surgery, having a considerable impact on the health
system both from an individual and collective point of view. Thus, their early identification and
treatment represents one of the widely debated paradigms in the current medical and academic
community, representing a challenge at a multidisciplinary level.

The first study addresses the identification of risk factors and the sequencing of the
multidisciplinary approach in the multimodal management of postoperative fistulas in elective
gastric cancer surgery. The originality consists in the identification of a multimodal treatment
stratification algorithm in the post-operatory fistula as well as the outline of the risk factors in the
extension of the conservative treatment.

The second study represents a combination of the predictive factors already known in the
literature, with the identification of some imaging textural analysis parameters, as predictive
factors studied for the first time in the literature, in an innovative attempt to delimit the infected



collections from the non-infected ones by methods non-invasive. To our knowledge, this is the first
published study on this topic.

The third study represents a deepening of the parameters identified and proven in the
previous study, in order to identify the specific characteristics from a microbiological point of view
superimposed with textural analysis in the diagnosis of infected collections. This is a pilot study,
at the national and international level, which can serve as a stepping stone for future research in
this field.






