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ANEXA 1. PREZENTAREA SINTETICA A FACTORILOR DE RISC INTALNITI IN LITERATURA CERCETATA: 119

Cuvinte cheie: lobectomia pulmonara, factori de risc, morbiditate, mortalitate, fistula bronsica,
analgezie postoperatorie, bloc toracic paravertebral.

Introducere

Rezectiile pulmonare majore sunt reprezentate de lobectomie, bilobectomie si
pneumonectomie. Dintre acestea cele mai frecvent se practica lobectomia pulmonara, reprezentand
extirparea pe baze anatomice a tesutului pulmonar al unui lob.

Indicatia cea mai frecventa pentru care se practica lobectomia este cancerul bronho-
pulmonar si secundar, patologia infectioasa si benigna. In terapia cancerului pulmonar, in pofida
dezvoltarii a multiple optiuni terapeutice, rezectia pulmonara ramane singura terapie cu potential
curativ radical, dar este asociati cu o mortalitate si morbiditate inalti. In pofida acumulirii de
experientd prin practicarea acestei interventii de aproape un secol, si a imbunatatirii tehnicilor
anestezico-chirurgicale, lobectomia pulmonara ramane o interventie a carei mortalitate excede 2%
si o morbiditate peste 10%.

Scaderea morbi-mortalitatii perioperatorii reprezinta preocuparea fundamentala a oricarei
echipe anestezico-chirurgicale. Punctele cheie sunt selectia preoperatorie adecvata a pacientilor
prin evaluarea corecta a profilului de risc adaptat fiecarui pacient si managementul perioperator
optimal care asigura minimum de complicatii posibile.

Obiective

In ultimele patru decade au fost efectuate multiple studii care analizeazi caracteristicile
pacientilor care presupun un risc crescut pentru mortalitate post rezectie pulmonara. In aceste
conditii este legitima intrebarea daca este necesar un nou studiu (si anume primul studiu al tezei
actuale) despre factorii de risc pentru mortalitate in lobectomii. Studiileexistente sunt “single-
institutions study”, cu volume de sute de interventii, reflecta caracteristicile pacientilor si ale
institutiei respective, iar rezultatele sunt greu extrapolabile pentru alte institutii. Deoarece studiile
definesc o serie de factori de risc specifici lotului analizat, nu pot fi comparate - in scopul evaluarii
performantei actului chirurgical - cu rezultatele altor institutii. Inrolarea studiilor mono-
instutionale in largi baze de date nationale sau multi-nationale ar putea fi utild in crearea unui
standard, fatd de care sa se facd raportarea performantelor chirurgicale ale fiecarei institutii.Acest
standard, cu mare valoare statisticd, ar putea sa nu reflecte in mod corect experienta unei singure
institutii. In aceste conditii ar putea fi utild efectuarea unor studii care si evalueze activitatea
proprie, in paralel cu inrolarea datelor proprii in baze largi multi-institutionale.

Primul studiu a plecat de la premisa ca factorii de risc pentru mortalitate in lobectomiile
pulmonare, identificati de studiile multi-institutionale ar putea sa fie insuficienti pentru evaluarea
corecta a mortalitatii In clinica noastra. Ar putea exista factori de risc specifici, corelati cu



particularitatile pacientilor si ale institutiei. Un model de predictie a riscului care sa inglobeze si
acesti factori, ar putea fi util la evaluarea mai corecta a riscului chirurgical. Scopul studiului a fost
de a evalua factorii predictivi pentru mortalitate la pacienti consecutivi la care s-a practicat
lobectomie. In cazul in care se vor evidentia factori de risc specifici, acestia vor fi utili in
ifmbunatatirea predictiei mortalitatii postoperatorii si a evaluarii calitatii actului chirurgical din
punct de vedere medical si legal.

Al doilea studiu a pornit de la constatarea ca analiza datelor actuale din literatura arata ca
factorii de risc pentru aparitia fistulei de bont bronsic, sunt diferiti de la un studiu la altul. Aceasta
variabilitate induce ipoteza ca particularitatile loturilor luate in studiu si particularitatile specifice
institutiilor raportoare ar putea fi cauza diferentei dintre rezultate. Ca urmare, imposibilitatea de a
lua In considerare un model de risc universal valabil, impune continuarea cercetarilor in tot mai
multe institutii, atat in vederea cresterii volumului datelor raportate cat si In vederea crearii unor
scale de risc adaptate fiecarui serviciu.

Obiectivul primar al celui de al doilea studiu a fost identificarea factorilor de risc pentru
fistula bronsica post lobectomie la pacienti proprii.Acest demers va permite selectia mai buna a
pacientilor pentru lobectomie. Factorii de risc pentru fistula de bont bronsic care vor fi identificati
in acest studiu nu vor putea servi ca baza pentru contraindicarea pacientilor dar, impreuna cu
ceilalti factori de risc pentru morbi-mortalitatea in lobectomii, vor contribui la conturarea unui
model mai eficient de evaluare preoperatorie a riscului.

Obiectivul secundar al celui de al doilea studiu este evaluarea impactului fistulei de bont
bronsic la pacientii proprii si definirea si cuantificarea variabilelor perioperatorii care definesc lotul
studiat si compararea lor cu datele din literatura. Daca se va reusi elaborarea unui model de risc
propriu, adaptat la conditiile specifice si la pacientii proprii, acesta va conduce la identificarea
corecta a factorilor de risc si preventia acestora, selectia mai buna a pacientilor pentru rezectiile
pulmonare si scaderea morbiditatii si mortalitatii postoperatorii.

Al treilea studiu a reflectat preocuparea de a diminua complicatiile postoperatorii in
lobectomiile pulmonare. Studiul a plecat de la premisa ca un control mai bun al durerii post-
toracotomie poate reduce aceste complicati si ca utilizarea blocului toracic paravertebral, in
varianta practicata de chirurgul toracic este optiunea optima.

Scopul studiului a constat in compararea evolutiei postoperatorii a pacientilor cu
lobectomie, in functie de analgezia utilizata. Tehnicile antialgice comparate in studiu au fost
asocierea blocului toracic paravertebral chirurgical asociat cu analgezia parenterala versus
analgezie parenterala ca unica optiune terapeutica. Este previzibil ca lotul de pacienti care a
beneficiat de combinatia bloc toracic paravertebral chirurgical si analgezie parenterala sa prezinte
o evolutie mai buna. Obiectivul studiului a fost sa confirme aceasta ipoteza si sa cuantifice statistic
diferentele dintre cele doua abordari terapeutice. Studiul si-a propus sa analize locul si rolul bloc
toracic paravertebral chirurgical in diminuarea complicatiilor post-toracotomie - ca o consecinta
directd a controlului mai eficient al durerii post-toracotomie.

Pacienti si metoda

Cercetarea actuala se bazeaza pe experienta personald acumulata in intervalul 2008 - 2015
in urma practicarii unui numar important de rezectii pulmonare majore. Majoritatea interventiilor,
peste 80% au fost lobectomii pulmonare efectuate in principal pentru cura cancerului bronho-



pulmonar, dar si pentru patologie infectioasa sau benigna. Studiul actual este retrospectiv, efectuat
pe o baza de date acumulate prospectiv din foile de observatii ale pacientilor si din controalele
postoperatorii. Baza de date s-a dorit exhaustiva si a cuprins toate datele disponibile in foile de
observatie, acoperind cat mai multi parametri cu putinta, si anume informatii de identificare si
demografice, diagnosticul si indicatia chirurgicald, bilantul lezional intraoperator si interventia
efectuata. Accentul a fost pus pe statusul functional In special cardio-respirator si morbiditati -
reprezentand variabilele preoperatorii si pe complicatiile survenite dupa rezectie si mortalitatea la
30 de zile - pentru variabilele postoperatorii. Datele au fost colectate prospectiv si analizate
repostectiv. Colectarea datelor continug, cel putin cu scopul unui audit intern, avind ca referinta
rezultatele din anii anteriori.Din baza de date, In aceasta etapa de cercetare, au fost selectate si
analizate exclusiv interventiile de lobectomie si bilobectomie, fiind cunoscut faptul ca interventiile
de pneumonectomie prezinta un status diferit fata de lobectomie din punct de vedere al morbi-
mortalitatii.

In pofida dimensiunilor si complexitatiiei ei, exista o limitare a acestei baze de date,
reprezentatade lipsa unor parametri importanti care au fost initial inregistrati doar la o parte
dintre pacienti (date incomplete)si care in final au fost eliminati din studiu cum ar fi de exemplu
hipoproteinemia si hipoalbuminemia, functia ventilatorie prezisa postoperator, indexul de masa
corporala sau consumul de corticosteroizi. Probabil ca analiza acestor date ar fi putut furniza
concluzii suplimentare utile care sa completeze rezultatele obtinute.

In anul 2012 am efectuat primul studiu pe baza datelor acumulate in primii 4 ani. Scopul
acestui studiu a fost evaluarea globala a morbi-mortalitatii dupa rezectiile pulmonare majore. A fost
un studiu descriptiv care a oferit o imagine asupra rezultatelor postoperatorii. Cel mai important
rol al acestor rezultate partiale a fost constituirea lor intr-un reper pentru incercarile de
imbunatatire a rezultatelor postoperatorii. Ca urmare am decis sa implementam doua modificari
ale protocolului terapeutic pentru a diminua morbi-mortalitatea. Prima a fost legata de atitudinea
fata de tratamentul bontului bronsic, care pana in 2012 presupunea practicarea plastiei bontului
bronsic in mod selectiv, numai la pacientii cu factori de risc. in consecinta, dupa anul 2012, am
practicat ulterior plastia de rutina a bontului bronsic la toti pacientii, indiferent de prezenta sau
absenta factorilor de risc. De mentionat ca ambele conduite sunt acceptate de comunitatea
medicalg, fara a se preciza un standard de practica general acceptat. A doua modificare a
protocolului terapeutic a vizat ameliorarea controlului durerii post-toracotomie prin introducerea
in practica de rutina a blocului toracic paravertebral chirurgical. Prezumptia clinica a fost ca un
control mai bun al durerii va diminua frecventa complicatiilor postoperatorii. Pentru ambele
modificari, rezultatele au fost spectaculoase.

In primul studiu au fost inclusi 192 de pacienti cu lobectomie pulmonara, efectuata in
special pentru cura cancerului bronho-pulmonar. La acesti pacienti au fost urmarite: caracteristicile
demografice ale pacientilor, statusul functional preoperator, comorbiditatile si particularitatile
patologiei chirurgicale. Alti parametri urmariti au fost durata interventiei si caracteristicele
drenajului postoperator. In total au fost analizate 49 de variabile perioperatorii, dintre care 37
categoriale si 12 continue, cu scopul de a identifica posibilele corelatii cu mortalitatea
postoperatorie.

Unica variabild postoperatorie evaluata a fost mortalitatea la 30 de zile cu scopul de a
determina care din factorii enumerati anterior pot reprezenta factori de risc semnificativi pentru
mortalitatea In lobectomii. Folosind analiza univariata, am identificat care din variabilele



preoperatorii mentionate au influentat mortalitatea postoperatorie cu semnificatie statistica (p <
0.05).Variabilele care au influentat semnificativ mortalitatea au fost introduse In analiza
multivariata pentru a identifica care dintre ele au valoare de factori predictivi independenti.

Al doilea studiu a avut la baza un lot de 264 pacientii cu rezectii pulmonare majore. Din
aceasta baza de date am extras un lot de 192 pacienti la care s-a practicat lobectomie pulmonara.
Restul de 72 pacienti au beneficiat de pneumonectomie si bilobectomie si au fost exclusi din studiu
avind in vedere impactul diferit al fistulei bronsice in cazul practicarii pneumonectomiei. Pacientii
inrolati au fost consecutivi, operati de o singura echipa chirurgicald, Intr-un centru regional de
chirurgie toracica in intervalul 2008 - 2015.

Am analizat caracteristicile preoperatorii ale pacientilor, statusul functional,
comorbiditatile, indicatia chirurgical3, bilantul lezional si particularitatile intra-operatorii.
Principala variabila postoperatorie urmarita a fost aparitia FBB. Am comparat care dintre
variabilele pre si intraoperatorii au caracterizat lotul pacientilor care au avut o frecventa crescuta a
FBB.

Al treilea studiu a inclus217 pacienti consecutivi cu toracotomie laterala la care s-a
practicat acelasi tip de interventie - lobectomie, de o singura echipa anestezico-chirurgicald, in
intervalul ianuarie 2008 - decembrie 2015. Au fost exclusi din studiu 4 pacienti la care s-a observat
disfunctia cateterului paravertebral. Dintre cei 213 pacienti ramasi, 72 pacienti au beneficiat de
bloc toracic paravertebral chirurgical, iar restul doar de analgezie parenterala. Au fost inclusi numai
pacienti cu lobectomie pentru a reduce posibilele interferente in evolutia postoperatorie generate
de variabilitatea tipului de interventie chirurgicala. Criteriile de excludere au fost: empiemul
pleural, supuratii paravertebrale, tumorile vertebrale, fibrotoracele si pahipleurite locale severe.
Indicatia chirurgicala de pleurectomie parietala regionala si efractia accidentala a pleurei parietale
au exclus blocul toracic paravertebral. Aceste criterii de excludere au fost impuse de potentialele
complicatii sau de imposibilitatea tehnica a aplicarii blocului toracic paravertebral.

Pacientii au fost impartiti in doua loturi in functie de tipul de analgezie postoperatorie
practicata: 1. pacienti cu analgezie combinata bloc toracic paravertebral chirurgical si analgezie
parenterala si 2. pacienti doar cu analgezie parenterala.

Evolutia pacientilor cu si fara bloc toracic paravertebral a fost analizata prin prisma
complicatiilor postoperatorii, a duratei de spitalizare TI si a spitalizarii totale si a mortalitatii la 30
de zile.Am introdus in studiu cele 25 de variabile postoperatorii si in urma analizei univariate am
urmarit care dintre factorii care caracterizeaza evolutia postoperatorie au fost influentati in mod
semnificativ statistic (p < 0.05) de tipul de analgezie postoperatorie practicata.

Rezultate

In primul studiu am inrolat 264 de pacienti cu rezectii pulmonare majore, dupa ce anterior
am exclus 34 datorita datelor medicale incomplete. Dintre acestia, 192 pacienti au beneficiat de
lobectomie (72.7%), 20 de bilobectomie (7.5%) si 52 de pneumonectomie (19.7%). Varsta medie a
pacientilor a fostde 57.4+11.1 ani (17 - 79 ani), majoritatea fiind de sex masculin (72.4%) si
fumatori peste 20 pachete an (81.3%).

Indicatia chirurgicala a fost stabilita pentru: patologie maligna (81.25% cazuri-din care
4.2% carcinoid), infectioasa (12.5% cazuri - din care 6.8% pentru TB) si benigna (6.25% - incluzand



si patologii rare). Doi pacienti (1.04%) au asociat TB la patologia malignd, iar 8.5% din tumorile
pulmonare au fost suprainfectate sau asociate cu infectii nontuberculoase.

Mortalitatea postoperatorie la 30 de zile pentru lobectomie a fost de 2.6%, in timp ce pentru
bilobectomie a fost de 5%, iar pentru pneumonectomie de 5.9%.

Dintre cele 49 de variabile pre si intraoperatorii, multipli parametrii au fost prezenti mai
frecvent la pacientii care au decedat, dar semnificatie statistica s-a inregistrat doar pentru prezenta
trombocitozei preoperatorii, asocierea BPOC si a patologiei hepato-digestive, prezenta infectiilor
pleuro-pulmonare asociate neoplaziei, si mai ales a tuberculozei, chimioterapia neoadjuvanta si
clasa ASA inalta. Alte variabile perioperatorii intilnitemai frecvent la pacientii care au decedat au
fost volumul crescut al drenajului pleural, hemoragia postoperatorie, necesitatea de intubatie
precoce, complicatiile severe de plagasi prezenta fistulei bronsice. Pacientii decedati au prezentat
semnificativ mai frecvent in etapa postoperatorie o evolutie marcata de cordul pulmonar acut,
insuficienta cardiaca congestiva, edem pulmonar acut, ateletazie pulmonara cu necesar de terapie,
bronhopneumonie si pneumonie severa postoperatorie, insuficienta respiratorie severa, ARDS si
protezare ventilatorie prelungita.

Analiza multivariata a evidentiat faptul ca nici unul dintre factorii de risc pre si
intraoperatori analizati nu au avut capacitate predictiva a mortalitatii postoperatorii. De notat c3,
cu toate ca nu a atins semnificatie statistica, tuberculoza si trombocitoza au crescut riscul de deces
de 11.39, respectiv 7.41 ori.

In aldoilea studiu am inrolat 192 de pacienti consecutivi, la care s-a practicat lobectomie
in intervalul 2008 - 2015, de o singura echipa anestezico-chirurgicala. Varsta medie a pacientilor a
fostde 57.4+11.1 ani (17 - 79 ani), majoritatea fiind de sexmasculin (72.4%).

Frecventa fistulei bronsice a fost de 3.1%, 6 cazuri din 192 lobectomii. Mortalitatea
postoperatorie la 30 de zile pentru lobectomie a fost de 2.6%.

Am descoperit ca multiple variabile cresc frecventa fistulei bronsice, dar semnificatie
statistica am obtinut doar pentru unele caracteristice ale pacientilor: hipertensiunea arteriala
pulmonar3, leucocitoza, trombocitoza, anemia, patologia respiratorie asociatd, in special BPOC,
patologia hepato-gastro-intestinald, numarul mediu de comorbiditati, chimioterapia adjuvanta si
prezenta infectiilor pleuro-pulmonare si in special a celei specifice.

Studiul al treilea a inrolat 217 pacienti cu toracotomie laterala la care s-a efectuat
lobectomie. Initial au fost exclusi 4 pacienti cu disfunctia cateterului, si au ramas in studiu 213
pacienti. Dintre acestia 72 pacienti (33.80%) au beneficiat de bloc toracic paravertebral plus
analgezie parenterald, iar restul de 141 pacienti (66.20%) au primit doar analgezie parenterala.

Comparand evolutia pacientilor prin prisma celor doua optiuni analgezice, am observat ca
utilizarea blocului toracic paravertebral chirurgical a fost asociata cu scaderea semnificativa
statistic a incidentei urmatoarelor complicatii postoperatorii: insuficienta cardiaca congestiva,
patologia ischemica coronariang, atelectazia pulmonara, prezenta spatiului pleural rezidual la
externare, prezenta cheagului intrapleural la externare si complicatiile de plaga.

Discutii

Cercetarea actuala si-a propus trei obiective principale si patru obiective secundare.



Obiectivele principale au fost identificarea factorilor de risc predictivi pentru mortalitatea
in lobectomii, identificarea factorilor predictivi pentru riscul de aparitie a fistulei bronsice si
evaluarea impactului utilizarii blocului toracic paravertebral asupra morbi-mortalitatii
postoperatorii.

Obiectivele secundare au fost evaluarea caracteristicilor pacientilor operati si detalierea
morbi-mortalitatii postoperatorie, evaluarea impactului plastiei de bont bronsic de rutina asupra
frecventei de aparitie a fistulei bronsice si nu in ultimul rand sustinerea utilizarii blocului toracic
paravertebral ca standard terapeutic in analgezia posttoracotomie.

Compararea rezultatelor proprii cu cele evidentiate de alte studii din literatura poate sa nu
fie relevanta din cauza posibilelor diferente intre loturile de pacienti studiate si particularitatile
protocoalelor terapeutice. Ca urmare, rezultatele proprii devin foarte importante pentru
configurarea propriului model de risc bazat pe factorii de risc specifici lotului analizat, adaptarea
selectiei pacientilor la conditiile specifice si aprecierea adecvata a rezultatelor proprii, in primul
rand din punct de vedere terapeutic si in al dolea rand administrativ si medico-legal. De notat, ca
rezultatele proprii trebuie coroborate cu datele din literatura, mai ales cu rezultatele studiilor
multi-institutionale.

Aceste argumente s-au concretizat in teza actuala prin mai multe studii. in primul rand,
cercetarea a evidentiat o serie de factori de risc - unii comuni cu datele din literatura, altii specifici
pacientilor proprii - care cresc semnificativ riscul de mortalitate in lobectomii si anume:
trombocitoza, BPOC, patologia hepato-digestiva, chimioterapia neo-adjuvantg, clasa Ill si [V ASA,
prezenta supuratiilor si in special a tuberculozei, complicatiile cardio- hemodinamice aparute
postoperator, pneumonia, bronhopneumonia, atelectazia postoperatorie, insuficienta respiratorie
postrezectie, ARDS si ventilatia mecanica prelungita.

In continuare, cercetarea noastra s-a axat pe cea mai redutabild complicatie postrezectie
pulmonara - fistula bronsica si a evidentiat factori de risc proprii si a confirmat unii factori de risc
prezenti In literatura care cresc semnificativ riscul de fistula bronsica, si anume: hipertensiunea
pulmonara, leucocitoza, trombocitoza, anemia, prezenta patologiei respiratorii asociate, patologia
hepato-gastro-intestinala, numarul mediu de comorbiditati, chimioterapia adjuvanta si prezenta
infectiilor pleuro-pulmonare, mai ales a tuberculozei.

Cercetarea de fata a evidentiat ca plastia de principiu a bontului bronsic, indiferent de
factorii de risc prezenti, reprezinta un factor favorabil pentru preventia fistulei de bont bronsic,
aducand argumente suplimentare in disputa comunitatii medicale fata de conduita optima in
tratamentul bontului bronsic.

in al treilea rand, cercetarea a concluzionat ci utilizarea blocului toracic paravertebral, in
varianta practicata de chirurg sub control vizual este o optiune terapeutica care scade frecventa
complicatiilor postoperatorii si anume: atelectazia pulmonara, evenimentele coronariene ischemice
si insuficienta cardiaca congestiva, spatiul pleural rezidual, hemotoracele coagulat si complicatiile
de plagd, aducand argumente pentru introducerea de rutina a blocului toracic paravertebral in
practica curenta.

Concluzii

Cercetarea actuala a demonstrat In primul rand importanta definirii profilului de risc
propriu, adaptat la pacientii tratati, mai ales in conditiile in care acesti pacienti pot prezenta



caracteristici proprii. Rezultatele specifice activitatii proprii trebuie corelate cu cele ale altor studii,
mai ales cu cele multi-institutionale, iar extrapolarea lor ar putea fi inoportuna. Factorii de risc
specifici odata precizati, vor putea fi evaluati si tratati adecvat.

Cercetarea actuala a demonstrat ca in conditiile in care pentru o anumita conduita medicala
nu exista un standard terapeutic general valabil, ci mai multe optiuni acceptate, aderarea la una
dintre aceste optiuni in defavoarea alteia ar trebui sa aibe la baza cercetarea activitatii si
rezultatelor proprii.
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Introduction:

Major pulmonary resections are lobectomy, bilobectomy and pneumonectomy. The lobectomy is the
most frequent used resection and consists in anatomically removing tissue of the entire pulmonary lob.

Most frequently the lobectomy is indicated in lung cancer but also in infectious and benign disease.
Although there are many available therapeutic options for the treatment of lung cancer, lobectomy
remains the only one with curative potential. Even though it has its efficiency, the lobectomy intervention
has a high rate of morbidity and mortality.

Regardless of the advancements made in surgical techniques and the developing of new intensive care
strategies, pulmonary lobectomey still remains a surgical intervention with more than 2% mortality rate
and a more than 10% morbidity rate.

Decreasing the perioperative mortality and morbidity represents the main issue for all surgical and
intensive care teams. The key points are the adequate preoperative selection of the patients by
evaluating correctly the risk profile of each patient; optimal perioperative management which ensures
minimum complication rate.

Objectives:

In the last 4 decades there have been multiple studies which analyse the characteristics of the patients
that have a high risk of mortality post pulmonary resection. In this context it is a legit question if a new
study about the risk factors is necessary (regarding the first study of this thesis) of the risk factors for the
mortality in lobectomy. Current studies are “single institutions study”, with hundreds of interventions,
reflect the characteristics of the patients and of those institutions, and the results are difficult to
generalize for other institutions. Due to the fact that the studies define a series of risk factors specific to
the analysed sample, they can’t be compared — for the performance evaluation of the surgical act -with
results from other institutions. Enrolling mono-institutional studies in large national or multinational
databases could be useful in creating a standard, against which the reporting for the surgical performance
will be made. This said standard, with great statistical value, it could not reflect in the right way the
experience a single institution. Taking into account these conditions, it could be useful to undertake some
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studies to evaluate own activity, in parallel with the enrolment of own data in large multination
databases.

The first study started from the premise that the risk factors for mortality in lung lobectomy, identified in
the multinational studies could be sufficient for the correct evaluation of mortality in out clinic. There
could be specific risk factors, correlated with the particularities of the patients and of the institution. A
predictive model of the risk which encompasses these factors could be useful in the better evaluation of
surgery risk. The purpose of the study was to evaluate predictive factors for the mortality of consecutive
patients where a lobectomy was undertaken. In the case in which the specific risk factors will be
emphasized, these would be useful in improving the prediction of post-operative mortality and the
evaluation of the quality of the surgical act from a legal and a medical standpoint.

The second study started from the observation that the data analysis of the current literature shows that
risk factors for the apparition of “bronchial bridge fistula”, are different from one study to another. This
variability asserts the hypothesis that the particularities of the samples taken in the study and the
particularities of reporting institutions could be the cause of the difference in results.

As a consequence, the impossibility of taking into account a universally valid risk model, stresses the
continuation of the research in more and more institutions, for increasing the reported data volume as
well as for creating new risk scales adapted to each job.

The primary objective of the second study was the identification of risk factors for the bronchial fistula
post lobectomy. This undertaking will allow the better selection of patients for lobectomy. The risk factors
for bronchial fistula which will be identified in this study won’t be able to serve as a basis for the
contraindication of the patients, however, joined with the other risk factors for mortality in lobectomy,
will contribute to the design of a more efficient model for pre-operational evaluation of risk.

The secondary objective of the second study is the evaluation of the impact of bronchial fistula on own
patients and the defining and quantification of the pre-operative variables which define the studied
sample and comparing them with data from the literature. If the elaboration of an own risk model is
successful, adapted to specific conditions and to own patients, this will lead to the correct identification
of the risk factors and their prevention, the better selection of patients for the pulmonary resectins and
the decrease of post-operative morbidity and mortality.

The third study reflected the preoccupation of decreasing the post-operative complications in lung
lobectomy. The study started from the premise that a better control of post toractomy pain can reduce
these complications and that the utilization of the paravertebral thoracic block, in the version practiced
by the thoracic surgeon is the optimal option.

The purpose of the study consisted of the comparison of post-operative evolution of patients with
lobectomy, according to the type of analgesia utilized. The anti-algic techniques compared in the study
were the association of the surgical paravertebral thoracic block associated with parenteral analgesia
versus parenteral analgesia as the only therapeutic option. It is predictable that the patient sample that
benefited from the combination of surgical paravertebral thoracic block and parenteral analgesia to
present themselves with a better outcome. The objective of the study was to confirm this hypothesis and
to statistically quantify the differences between the two therapeutic approaches. The study analyses the
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place and the role of the surgical paravertebral thoracic block in diminishing post thoracotomy
complications — as a direct consequence of a more efficient control of post thoracotomy pain.

Patients and methodology

The present research is based on first-hand experience in performing major pulmonary resections during
2008-2015. Most interventions, 80%, consisted of pulmonary lobectomies in order to treat bronchial lung
cancer, as well as infectious and benign pathology. The study is retrospective in nature, and based on
prospective data collected from patient forms and from postoperative care. The data base is exhaustive
and contains all possible indicators from patient forms, including: ID and demographic information,
diagnosis, prescribed surgery, operative status, performed surgery. The measured preoperative variables
were the level of functioning, particularly cardio-respiratory, and morbidity; the postoperative variables
of interests were complications after resection and the rate of mortality in 30 days time. Data have been
collected prospectively and analysed retrospectively. The process of data collection is still undergoing for
the purpose of an internal audit, the results from previous years serving as reference. Consequently, for
the purpose of the present study, only the data pertaining to lobectomies and bilobectomy have been
selected and analysed, considering that pneumonectomy interventions have a different status in terms of
morbi-mortality than lobectomies.

Despite its extent and complexity, the main limitation of the current data base is the fact that it
contains some missing data, as certain key parameters have initially been recorded only for some patients
and, as a result, have been excluded from the study — such indicators refer to hypoproteinemia and
hypoalbuminemia, predicted postoperative respiratory function, body mass index or corticosteroids
consumption. Most likely this missing information would have been useful to complete the present
findings with relevant conclusions.

The first study was conducted in 2012, based on data collected during the previous 4 years. The
purpose of the research was to globally investigate the morbi-mortality rate after major pulmonary
resection. As a descriptive study, it offered a preliminary picture of postoperative results. These findings
served as benchmark against which to judge and improve postoperative results. Two measures were
taken in order to improve the therapeutic protocol and reduce the morbi-mortality rate. The first
concerned the attitude related to the treatment of bronchial bridge: until 2012, it involved selective
bronchial stump plasty, as only high risk patients were treated; after 2012, all patients, with or without
risk factors, have been treated of bronchial stump with bronchial stump plasty. It should be noted that
both approaches are supported by the medical community, as there is no universally validated standard
of practice. The second improvement resulted from the study concerned the post thoracotomy pain
management by introducing the paravertebral block for thoracic surgery as standard practice. From a
clinical perspective, the premise was that a better pain management would reduce the frequency of
postoperative complications. Both changes produced outstanding results.

In the first study, 192 patients with pulmonary lobectomy for the purpose of treating bronchial
lung cancer were included. The following indicators were measured: demographic information, the level
of preoperative functioning, comorbidities and surgical pathology specifications. Other parameters of
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interests were: the length of the intervention, and characteristics of postoperative drainage. In total, 47
preoperative variables — 37 categorical and 12 continuous — were correlated with postoperative mortality
rate.

The only postoperative variable included was the rate of mortality in 30 days time. The purpose
of the analysis was to determine which of the preoperative variables mentioned above represented
significant risk factors for mortality after lobectomy. Based on an univariate analysis, the factors that
influenced postoperative mortality in a statistically significant way (p< .05) were identified. They were
then introduced together in a multivariate analysis in order to identify which ones significantly and
uniguely predicted postoperative mortality.

The second study was based on a sample of 264 patients with major pulmonary resections. 194
out of them suffered from pulmonary lobectomy, and the remaining 72 suffered from pneumonectomy
and bilobectomy and were therefore excluded from the analysis (considering that the bronchial fistula
has a different impact in the case of pneumonectomy).The patients enrolled consecutively and were
operated on by a same medical team in a regional centre of thoracic surgery during 2008-2015.

The variables of interest were patient preoperative characteristics, level of functioning, co-
morbidities, prescribed surgery, pathological status and perioperative particularities. The main
postoperative variable of interest was bronchial stump fistulae occurrence. A comparison was made
between the pre- and postoperative variables that resulted in a high frequency of bronchial stump
fistulae in the sample of patients.

The third study included 217 consecutive patients who underwent lateral thoracostomy for the
purpose of performing a lobectomy. The patients were operated on by the same medical team during
January 2008-December 2015. Four subjects were excluded from the analysis after a disfunction in the
paravertebral block was identified. Out of the remaining 213 patients, 72 benefited from the
paravertebral block for thoracic surgery, while the rest had only parenteral analgesia. Only patients with
lobectomy were retained in the analysis in order to reduce interference in postoperative evolution
generated by the variability of surgical interventions. The following exclusion criteria were used: pleural
empyema, para vertebral suppuration, vertebral tumors, fibrothorax and sever local pachypleuritis. The
surgical indication for regional parietal pleurectomy and parietal pleura accidental incision excluded the
paravertebral block for thoracic surgery. The criteria was used taking into account possible complications
or the technical difficulty in applying the paravertebral block.

Patients were divided into two groups based on the type of postoperative analgesia: 1) patients
with combined thoracic paravertebral block and parenteral analgesia; 2) patients with parenteral
analgesia only.

The evolution of patients with or without paravertebral thoracic block was analysed in relation to
postoperative complications, hospitalization time, intensive care unit, total hospitalization time and rate
of mortality in 30 days time. 25 postoperative variables were introduced in the univariate analysis. The
factors related to postoperative evolution that were influenced by the type of postoperative analgesia in
a statistically significant way (p< .05) were identified.



16

Results:

In our first study we have enrolled 264 patients with major pulmonary resections, after we
previously excluded 34 due to incomplete medical data. Of these, 192 patients benefitted from
lobectomy (72.7%), 20 benefitted from bilobectomy (7.5%) and 52 benefitted from pneumonectomy
(19.7%). The average age of the patients was of 57.4+11.1 years (17 - 79 years), most being male (72.4%)
and smokers of over 20 packs per year (81.3%).

The surgical indication was established for: malignant pathology(81.25% cases—of which 4.2%
carcinoid)infectious(12.5% cases—of which 6.8% for TB) and benign (6.25% - including rare pathologies).
Two patients (1.04%) have associated TB to malign pathology and 8.5% of the pulmonary tumors were
over infected or associated with nontuberculous infections.

Post-operatory mortality of 30 days for lobectomy was of 2.6%, while for bilobectomy was of 5%
and for pneumonectomy the mortality was at 5.9%.

Of the 49 pre and intraoperative variables, multiple parameters were present more frequently in
patients that deceased, but the statistical significance manifested only for the preoperative
thrombocytosis, COPD association and liver-digestive pathology, the presence of pleuro-pulmonary
infections associated with neoplasia, and especially to tuberculosis, neoadjuvant chemotherapy and ASA
class.Other perioperative variables, most commonly found in patients who died, were increased pleural
drainage volume, postoperative hemorrhage, need for early intubation, severe wound complications and
presence of bronchial fistula. In the post-operative stage, deceased patients presented significantly more
frequently with an evolution marked by acute pulmonary heart, congestive heart failure, acute pulmonary
edema, pulmonary atelectasis with therapy, bronchopneumonia and severe postoperative pneumonia,
severe respiratory failure, ARDS and prolonged ventilatory prosthesis.

The in-depth analysis revealed that none of the pre- and intraoperative risk factors studied had
predictive capacity for postoperative mortality. It should be noted that, although it did not reach
statistical significance, tuberculosis and thrombocytosis increased the risk of death by 11.39, respectively
7.41 times.

In the second study we enrolled 192 consecutive patients, who underwent lobectomy between
2008 and 2015, performed by a single anesthetic-surgical team. The average age of the patients
considered was of 57.4 + 11.1 years (17 - 79 years), the majority being male (72.4%).

The frequency of bronchial fistula was of 3.1%, 6 cases out of 192 lobectomies. Postoperative
mortality at 30 days for lobectomy was of 2.6%.

We found that multiple variables increase the frequency of bronchial fistula. However, statistical
significance was obtained only for some characteristics of the patients: pulmonary arterial hypertension,
leukocytosis, thrombocytosis, anemia, associated respiratory pathology, especially COPD, hepato-
gastrointestinal pathology, average number of comorbidities, adjuvant chemotherapy and the presence
of pleuro-pulmonary infections and especially the specific one.
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The third study enrolled 217 patients with lateral thoracotomy who underwent lobectomy.From
the start, 4 patients with catheter dysfunction were excluded, and 213 patients were left in the study.Of
these, 72 patients (33.80%) received paravertebral thoracic block plus parenteral analgesia, and the
remaining 141 patients (66.20%) received only parenteral analgesia.

By comparing the evolution of patients from the perspective of the two analgesic options, we
observed that the use of the surgical paravertebral thoracic block resulted in the statistically significant
decrease of the incidence of the following postoperative complications:congestive heart failure, coronary
ischemic pathology, pulmonary atelectasis, presence of residual pleural space at discharge, presence of
intrapleural clot at discharge and wound complications.

Discussions:
The research has three main objectives and four secondary objectives.

The main objectives were identifying the predictable risk factors of mortality in lobectomy,
identifying predictable factors for bronchial fistula occurring and the evaluation of the impact that
paravertebral thoracic block use on postoperative morbidity and mortality.

Secondary objectives were the evaluation of surgically treated patients characteristics and
detailing postoperative morbidity and mortality, evaluating the impact of routine plasty of bronchial
bridge on the bronchial fistula occurring frequency and last but not least supporting the utilisation of
surgical paravertebral thoracic block as a standard therapeutic post-thoracotomy analgesia.

Comparing our results with those from other studies may seem irrelevant because of the
possible differences between the studied patients lots and the particularities of therapeutical protocols.
As a result, our findings become very important for configurating a particular risk model based on the risk
factors of the analyzed patients lot. Adapting the selection of patients to the specific conditions and
adequate appreciation of results, firstly from a therapeutic point of view and secondly administrative and
medical and legal aspects. It is to be kept in mind that own results must be corroborated with the data
found in the literature, especially with the results of multi-institutional studies.

All this arguments have been objectified in this thesis through more than one study. First of all,
the research highlighted a series of risk factors —some common to the literature data, others specific to
our own patients — that significantly increase the mortality risk of lobectomy, specifically: trombocitosis,
COPD, hepato digestive pathology, neoadjuvant chemotherapy, ASA lll and IV, the presence of
suppuration and especially tuberculosis, postoperative cardio hemodynamic complications, pneumonia,
bronchopneumonia, postoperative atelectasis, respiratory insufficiency post resection, ARDS and
prolonged mechanical ventilation.

Furthermore our research focused on the most important post resection pulmonary complication
- bronchial fistula and it has been highlighted our own risk factors and confirmed that some of them,
present in the literature, significantly increase the risk of bronchial fistula, specifically: pulmonary
hypertension, leukocytosis, thrombocytosis, anemia, the presence of other respiratory pathology, hepato
gastro intestinal pathology, the average number of comorbidities, neoadjuvant chemotherapy and the
present of pulmonary infections, most important tuberculosis.
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The reaserch underlines that the plasty of bronchial bridge, regardless of the resk factors
involved, represents a favourable factor for bronchial bridge fistula prevention. Also it brings additional
arguments to the medical community dispute regarding the optimal approach for the treatment of
bronchial bridge.

Last but not least, our research concluded that the utilisation of the paravertebral thoracic block,
as the version practiced by the surgeon under visual control is a therapeutic option that lowers the
frequency of the postoperative complications, specifically: pulmonary atelectasis, ischemic cardiac events
and congestive heart failure, residual pleural space, coagulated hemothorax and wound complication,
bringing arguments for routine practice of paravertebral thoracic block surgery.

Conclusions:

This reaserch has demonstrated the importance of defining the risk profile, adapted to treated
patients, especially that this patients can preasent their own characteristics. Specific results of own
activities must be corelated with those of other studies, mostly multi-institutional studies, extrapolating
them might be suitable. When indicated specific risk factors can be evaluated and treated accordingly.

The reaserch that has been done, has demonstraed that the conditions for a specific medical
aproach do not have a therapeutical standard. There are more accepted options. Adhering to one of
those options in the detriment of another should be based on the reaserch of owns activity and owns
results.



