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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu a fost studiata, deocamdatd, interactiunea dintre
particularitatile morfologice si functionale ale aortei ascen-
dente cu tehnicile chirurgicale, efectuate pe cord deschis, care
implica segmentului dat al aortei, si cu o serie de complicatii
specifice postoperatorii severe, apdrute, in consecinta.

Ipoteza de cercetare

Particularitatile macro si microstructurale ale aortei ascen-
dente (componentele ei intrinseci vasculare, nervoase si lim-
fatice) pot determina elementul tactic chirurgical si reduce
riscul de complicatii postoperatorii specifice severe.

Noutatea adusa literaturii stiintifice din domeniu

S-a stabilit, ca anumite particularitati macro si microstruc-
turale ale aortei ascendente (in special, vascularizarea parie-
tald, drenajul limfatic, inervarea) pot induce fibrilatie atriala
sau hemoragii severe postoperatorii. in consecint, a fost ar-
gumentat stiintific necesitatea modificarii unor tehnici si ma-
nopere chirurgicale, utilizate in interventiile pe cord deschis,
cu implicarea aortei ascendente.

Rezumat

Introducere. Tot mai multe publicatii recente comunica
despre frecventa relativ inalta a fibrilatiei atriale si hemo-
ragiei dupa interventii pe cord deschis, cu implicarea aor-
tei ascendente. Deseori, aceste complicatii sunt un motiv de
reinterventie. In ultimii ani, chirurgii cardiaci au inceput a sus-
pecta faptul, precum ca leziunea corpilor adiposi ai aortei as-
cendente produc complicatiile mentionate, deoarece ei contin
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What is not known yet, about the topic

No studies have yet been performed regarding the interac-
tion between morphological and functional peculiarities of
the ascending aorta and the surgical techniques carried out
on open heart, which involves this particular aortic segment,
as well as a series of specific severe postoperative complicati-
ons which might occur as a result of that.

Research hypothesis

Macro and micro peculiarities of ascending aorta (its in-
trinsic vascular, nervous and lymphatic components) can de-
termine the surgical tactical approach and reduce the risk of
specific severe postoperative complications.

Article’s added novelty on this scientific topic

[t has been established that certain macro and micro pecu-
liarities of the ascending aorta (especially parietal vasculari-
zation, lymphatic drainage and innervation) may induce post-
operative atrial fibrillation or severe bleeding. Consequently,
it has been reasoned the need to modify some scientific te-
chniques and surgical treatment used in open-heart surgery
and involving the ascending aorta.

Abstract

Introduction. An increasing number of recent publica-
tions reports a relatively high frequency of atrial fibrillation
and bleeding after an open-heart surgical intervention with
the involvement of the ascending aorta. Often these complica-
tions are a cause for reintervention. In the last years, cardiac
surgeons began to suspect that the injury of the adipose bo-
dies of the ascending aorta might lead to the mentioned above



structuri nervoase, care sunt responsabile de controlul auto-
nom al functiei cordului. Pana in prezent, nu au fost efectuate
cercetari morfologice detaliate ale corpilor adiposi ai aortei.

Material si metode. Materialul de investigatie a inclus 354
de aorte umane, provenite de la persoane de ambele sexe si de
varsta diferitd, iIncepand cu 16 saptamani de dezvoltare intra-
uterind si pana la varsta de 93 de ani. Piesele anatomice au fost
prelevate intr-un rastimp de maxim 24 de ore dupa deces, care
au fost preparate prin injectare si colorare cu reactivul Schiff;
de asemenea, au fost utilizate metode histologice (colorarea
dupa van Gieson, cu hematoxilina-eozina si albastru de meti-
len) si imunohistochimice.

Rezultate. Au fost precizate particularitdtile macro si mi-
crostructurale ale aortei ascendente, in special, cele referitoa-
re la vascularizarea parietald, drenajul limfatic si inervare. A
fost precizat rolul functional al corpului adipos Rindfleisch. Au
fost obtinute dovezi, care explicd enigma sangerarilor posto-
peratorii, precum si a fibrilatiei atriale, mult mai frecvente in
cazul interventiilor pe segmentul ascendent al aortei.

Concluzii. Densitatea sporitd a vaselor sangvine, a nervilor,
prezenta nodulilor limfatici in adventicea aortei ascendente
sugereaza ideea ca ea reprezintd o structura functionald. Lu-
area in calcul a particularitatilor vascularizarii si corelatiilor
corpului adipos Rindfleisch cu colectorii limfatici ai cordului,
va reduce din frecventa complicatiilor dupa chirurgia cardi-
ovasculard. Se recomanda protejarea intraoperatorie de le-
ziuni a aortei ascendente si, in special, a CAR, mutand locul
manipulatiilor chirurgicale mai distal de zona corpului adipos
al aortei ascendente, determinand distanta locului de incizie
de la santul aortopulmonar anterior in functie de localizarea
acestei structuri anatomice.

Cuvinte cheie: aorta ascendenta, corp adipos, fibrilatie
atriald postoperatorie, hemoragii, zona reflexogena.

Introducere

Odata cu cresterea numarului si tipurilor de interventii chi-
rurgicale pe cord si pe vasele magistrale, efectuate la pacienti
din ce in ce mai in varsta si cu mai multe comorbiditati, se mul-
tiplica spectrul si frecventa complicatiilor postoperatorii. S-a
constatat, ca frecventa sangerarii postoperatorii este mai mare
dupa interventiile care implica aorta ascendentd, comparativ
cu cele, care implica alte portiuni ale aortei. De asemenea, in
multe cazuri, pentru fibrilatia atriala aparuta postoperatoriu
nu se gaseste o explicatie plauzibila [1-3]. Administrarea pre-
ventiva de beta-blocanti nu si-a demonstrat efectul scontat;
din contra, a fost asociat cu unele efecte adverse.

In ultimii ani, chirurgii cardiaci au inceput a suspecta fap-
tul, precum ca leziunea corpilor adiposi ai aortei ascendente
produc complicatiile mentionate, deoarece ei contin struc-
turi nervoase, care sunt responsabile de controlul autonom al
functiei cordului [4-6].

Pana in prezent, nu au fost efectuate cercetari morfolo-
gice detaliate ale corpilor adiposi ai aortei. Respectiv, scopul
studiului a fost de a descrie particularitatile macro si micro-
structurale ale aortei ascendente (componentele ei intrin-

Morfologia functionald a aortei ascendente

complications, since they contain nerve structures, which are
responsible for monitoring cardiac autonomic function. So far,
there have not been performed a detailed morphological re-
search of the adipose bodies of the aorta.

Material and methods. Material of investigation included
354 human aortas of both genders and ages, ranged from 16
weeks of intrauterine development up to the age of 93 years.
Anatomical pieces were taken in a maximum time of 24 hours
after death, and were prepared using injecting and staining
with Schiff’s reagent; histological methods (coloration by van
Gieson staining, with hematoxylin-eosin and methylene blue)
and immunohistochemical methods.

Results. There were specified macro and micro peculiari-
ties of the ascending aorta, particularly those relating to the
parietal vascularization, lymphatic drainage and innerva-
tion. The functional role of Rindfleisch adipose body was also
stressed. The obtained evidence explain the enigma of postop-
erative bleeding and atrial fibrillation, more frequently met in
surgical interventions on the ascending aortic segment.

Conclusions. The increased density of blood vessels,
nerves, lymph nodes in the ascending aorta adventitia sug-
gests that it is a functional structure. Taking into account the
particularities of vascularization and correlations between
Rindfleisch adipose body and heart lymph collectors, we might
reduce the frequency of cardiovascular postoperative compli-
cations. It is recommended to prevent intraoperative injuries
of the ascending aorta and, in particular, CAR, by performing
surgical procedures distally from the adipose body. The dis-
tance of incision cite from anterior aorto-pulmonary groove
depends on the location of this adipose structure.

Keywords: ascending aorta, fat body, postoperative atrial
fibrillation, bleeding, reflexogenic area.

Introduction

As the number and types of surgical interventions on heart
and major vessels performed in patients which get older, as
well as comorbidities tend to rise, the range and frequency of
postoperative complications also multiply. It has been found
that the frequency of post-operative bleeding is higher, after
interventions, involving the ascending aorta as compared with
other aortic areas involvement. Also, in many cases, postoper-
ative atrial fibrillation occurrence does not present any plau-
sible explanation [1-3]. The preventive administration of beta-
blockers has not shown the desired effect; on the contrary, it
has been associated with certain side effects.

In recent years, cardiac surgeons began to suspect that,
the injury of the ascending aortic fat bodies might produce
the above mentioned complications, since they contain nerve
structures, which are responsible for monitoring cardiac auto-
nomic function [4-6].

So far, there have not been performed a detailed morpho-
logical research of the fat bodies of the aorta. Respectively,
the purpose of the study was to describe the macro and mi-
cro peculiarities of ascending aorta (its vascular, nervous and



Functional morphology of the ascending aorta

seci vasculare, nervoase si limfatice), care, eventual, ar putea
determina elementul tactic chirurgical si reduce riscul de
complicatii postoperatorii specifice severe.

Material si metode

Materialul de investigatie a inclus 354 de aorte umane,
provenite de la persoane de ambele sexe si de varsta diferita,
incepand cu 16 saptamani de dezvoltare intrauterina si pana
la 93 de ani. Piesele anatomice au fost prelevate Intr-un ras-
timp de maxim 24 de ore dupa deces, care au fost preparate
prin injectare si colorare cu reactivul Schiff; de asemenea, au
fost utilizate metode histologice (coloratia dupa van Gieson,
cu hematoxilind eozina si albastru de metilen) si imunohis-
tochimice. Prin intermediul colorarii cu reactivul Schiff, s-a
examinat aspectul macro-microscopic al vasa vasorum si nervi
vasorum. Densitatea distribuirii vaselor intramurale aortale a
fost cercetatd pe histograme colorate cu hematoxilina-eozina
sau dupa van Gieson. Sursele de vascularizare si cdile de dre-
naj venos au fost studiate prin aplicarea metodei de injectare
a vaselor. Caile drenajului limfatic au fost examinate prin in-
jectarea interstitiald, iar pentru precizarea datelor obtinute au
fost aplicate metode imunohistochimice.

Rezultate

La examinarea vizuald a aortei ascendente (AAs), in toa-
te cazurile, pe linia de contact a aortei cu auricolul atriului
drept, s-a observat prezenta acumularii adipoase. in literatu-
rd, aceasta acumulare este denumita de fiecare investigator in
modul sau (plica, pernuta, creasta s.a.), dar, in opinia noastra,
nicio denumire mentionata nu este adecvata, deoarece nu re-
flecta in sine nici forma, nici functia, nici localizarea [7]. Utili-
zarea numeroaselor denumiri ale uneia si aceleiasi structuri:
wplica semilunaris’; ,vincula’; ,creasta aortei ascendente’; ,plica
transversald a aortei’, , creasta sino-tubulard” s.a., demonstrea-
za un nivel insuficient de cunoastere, precum si pomenirea
formatiunii In contexte diferite.

Noi propunem spre utilizare termenul de ,corpul adipos
Rindfleisch” (CAR), termen, care include si un omagiu adus
morfologului german, care a descris, pentru prima datd, in
anul 1884, o structura adipoasa subepicardica, asociata cu
aorta ascendenta.

De obicei, CAR incepe de la nivelul santului aorto-pulmo-
nar anterior, se indreapta in jos si spre dreapta. In cazul di-
mensiunilor mari, el continua pe fata convexa a aortei, deseori
- si pe cea posterioara. Dimensiunile cele mai mari, observate
de noi au fost de 7 cm 1n lungime si de 1 cm in latime. Une-
ori, corpii adiposi Rindfleisch sunt amplasati pe fata dreapta
a aortei ascendente, adesea avand forma unui oval orizontal
sau vertical. Cei localizati pe fata posterioara, de regula, au
forma unei plici agatate (Figura 1). Orientarea spatiald poate
fi orizontald, oblica, verticala, iar cAnd dimensiunile sunt mari
- combinatd (orizontal-ascendentd, orizontal-descendenta,
ramificata).

Au fost identificate si forme, care nu au fost descrise pana
acum in literatura de alti autori. S-a constatat, ca forma CAR
prezinta o variabilitate interindividuald importantd: bande-
letd, cilindru, cilindru ramificat, creasta, plicd, corp oval, corp
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lymphatic intrinsic components), which eventually might de-
scribe a surgical tactical approach and reduce the risk of spe-
cific severe postoperative complications.

Material and methods

Material of investigation included 354 human aortas of
both genders and ages, ranged from 16 weeks of intrauter-
ine development up to the age of 93 years. Anatomical pieces
were taken in a maximum time of 24 hours after death, and
were prepared by injecting and staining with Schiff’s reagent;
also there were used immunohistochemical and histological
methods (van Gieson staining, coloration with hematoxylin
eosin and methylene blue). By means of Schiff staining rea-
gent, there were examined the macro- and microscopic ap-
pearance of vasa vasorum and nervi vasorum. The density
distribution of intramural aortic vessels was investigated
on hematoxylin-eosin stained histograms or by van Gieson.
Sources of vascular and venous drainage pathways were
studied by the method of injecting the vessels. Lymphatic
drainage pathways were examined by interstitial injecting,
whereas immunohistochemical methods were applied for the
accuracy of the obtained data.

Results

Visual examination of the ascending aorta (AsA), in all
cases, where the aorta comes into contact with auricle of the
right atrium, showed presence of adipose accumulation. In
specialized literature, this accumulation is called differently
by each investigator (plica, pad, crest etc.), but, in our opi-
nion, these namings do not appropriately describe the form,
function or location [7]. The use of many namings of one and
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the same structure: “plica semilunaris”, “vincula”, “ascending
aortic crest”, “transversal aortic plica”, “sino-tubular crest” etc.,
proves an insufficient level of knowledge as well their use in
different contexts.

We suggest to use the term ,Rindfleisch fat body” (RFB), a
term that shows appreciation towards the German morpholo-
gist, who described for the first time, in 1884, a subepicardic
adipose structure associated with ascending aorta.

Commonly, RFB runs anteriorly of the aortopulmonary
groove, then curves downward and to the right. In cases of
larger sizes, it continues on the convex side of the aorta, often
- and on the posterior part. The largest recorded sizes were
of 7 cm long and 1 cm wide. Sometimes Rindfleisch fat bod-
ies are located on the right side of the ascending aorta, often
in the shape of a horizontal or vertical oval. Those located on
posterior side are, commonly, in the shape of a loll (Figure 1).
Spatial orientation can be horizontal, diagonal, vertical, and in
larger sizes - combined (horizontally-ascending, horizontally-
descending, branched).

Certain forms have been identified, which have not hitherto
been described in the literature by other authors. It was found
that the RFB form shows a significant variability: strip, cylin-
der, branched cylinder, crest, fold, oval body, round body, strip
passing into plica, cylinder or crest ending into fat pad etc.

Even with the naked eye, there can be often observed blood
vessels running towards RFP. The artery branches, related to
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Fig. 1 Corpii adiposi ai aortei ascendente: A - varianta tipica; B - localizata pe fata dreapta convexa;
C - plasata pe fata posterioara a aortei ascendente.
Fig. 1 Fat bodies of the ascending aorta: A - typical variation; B - located on the right convex part;
C -placed on the posterior side of the ascending aorta.

Fig. 2 Vasa vasorum ale aortei ascendente la fetusi de 20 si de 37 de saptamani.

Fig. 2 Vasa vasorum of the ascending aorta in foetuses at 20 and 37 weeks.

rotund, bandeleta ce trece in plicd, cilindru sau creasta, ce se the right vagus, run towards this area from the posterior side
termina cu pernuta s.a. of the ascending aorta. There are ascending vessels (coronary
Deseori, chiar cu ochiul liber, pot fi observate vase san- artery branches) and descending (branches of mediastinal
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guine, ce se indreapta spre CAR. De pe fata posterioara a aor-
tei ascendente, spre aceasta zong, vin ramurile arterei asociate
nervului vag drept. Sunt vase ascendente (ramurile arterelor
coronare) si descendente (ramurile arterelor mediastinale,
bronhiale si care au fost depistate, fiind din categoria vasa va-
sorum internae). Ultimele, pornesc de pe fata AAs adiacenta
trunchiului pulmonar, mai sus de jonctiunea bulbo-tubulara a
aortei. Toate vasele mentionate, formeaza o retea de anasto-
moze in interiorul corpului adipos. Histotopografia surselor de
vascularizare ale aortei ascendente depinde de forma si loca-
lizarea corpului adipos Rindfleisch. Trebuie mentionat faptul,
ca la fetusi, incepand cu varsta de 16 saptamani a dezvoltarii
intrauterine, cand acumularile adipoase subepicardice inca lip-
sesc, sursele de vascularizare prezentate de vasa vasorum in-
ternae aici se observa mai timpuriu decat in alte localizari si au
aspectul unei dungi de culoarea rosietica sau roza (Figura 2).

Elementele nervoase ale AAs sunt reprezentate de trun-
chiuri, fascicule si fibre nervoase, ganglioni nervosi, celule
nervoase solitare, terminatiuni nervoase. Ultimele, se locali-
zeaza predominant in adventice, mai putin - in media aortei;
predomina terminatiunile nervoase libere si cele cu compo-
nent glial.

Studiind toate zonele ale aortei toracice, doar in com-
ponenta CAR au fost depistate complexe vasculo-nervoase fu-
ziforme. In cAmpul mesoscopic (obiectivul 1 si 2), ele se asea-
mana cu terminatiunile nervoase butonate, iar cu cel de-al 4
obiectiv, se vede o fibra nervoasa inconjurata de numeroase
vase sanguine. In literatura de specialitate accesibild, nu a fost
gasita nicio informatie despre complexele 1n cauza.

Prin studiu histologic, a fost observat un aspect deosebit
- pe traiectul vasa vasorum internae s-au identificat diversi
corpusculi, asemanatori cu cel carotid, ceea ce nu fusese cazul
pentru alte surse de vascularizare ale acestui segment al aor-
tei. Era evidenta variabilitatea lor privind forma, localizarea,
dimensiunile. Forma cel mai frecvent intalnita - ovala, de di-
mensiuni maximale de 2 mm lungime, s-a atestat in straturile
superficiale ale adventicei; in stratul ei profund, se addpostesc
corpusculi de dimensiuni mai mici si celulele glomice disper-
sate. Corpusculii erau strapunsi, de obicei, longitudinal, de-a
lungul axei corpului adipos, de ramurile vasa vasorum inter-
nae. Cei din profunzimea adventicei, erau localizati In contact
cu vasele limfatice, iar celule glomice - dispersate in spatiile
intercelulare.

Spre deosebire de formatiunile glomice ale arcului aor-
tic, plasate langa locul fixarii ligamentului arterial si in santul
aorto-pulmonar (identificate la copii si tineri), cele ale aortei
ascendente s-au identificat la adulti de varsta diferita, inclu-
siv, senild. Odata cu Tnaintarea in varsta, numarul celulelor de
suport creste, devine mai evidenta pseudocapsula (Figura 3).

Traiectul cailor de drenaj limfatic al cordului in zona data
are un anumit rol clinic. Sunt doi colectori constanti ai cordu-
lui: cel drept si cel stang, plasati in santurile aorto-pulmona-
re, anterior si posterior. In 46% din cazuri, a fost identificat
inca unul - cel al atriului drept, deci si al zonei nodului sinuzal.
Ultimul, are un traiect oblic: pe partea proximalad a AAs, apare
sub epicard, la limita circumferintelor aortei drepte si stangi,
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arteries, bronchial and those detected from the category of
vasa vasorum internae). The latter ones start from the AAs
adjacent side of pulmonary trunk, above the bulbo-tubular
junction of the aorta. All the above mentioned vessels form a
network of anastomoses within the adipose body. The histo-
topography of vascular sources of ascending aorta depends
on the shape and location of Rindfleisch fat body. It should be
noted that in foetuses, starting with 16 weeks of intrauterine
development, when the accumulation of subepicardic fat is
still missing, the vascularization sources of the vasa vasorum
internae are observed earlier than in other areas and have the
appearance of a reddish or pink coloured strip (Figure 2).

The AsA nerve elements are shown as trunks, bundles and
nerve fibers, nerve ganglia, solitary nerve cells and nerve end-
ings. The latter are located predominantly in adventitia, less
- in the aortic media; free nerve endings and those with glial
component have a high prevalence.

Based on studies of various parts of the thoracic aorta,
fusiform neurovascular complexes were detected only in RFP
composition. In the mesoscopic field (objective 1 and 2), they
resemble encapsulated nerve endings, and the 4th objective,
we can notice a nerve fiber surrounded by numerous blood
vessels. There was not found any information about these
complexes in any available specialized literature.

A particular aspect was observed by means of histologi-
cal study, where various corpuscles, along the vasa vasorum
internae, were identified, similar to the carotid one, which
was not the case for other sources of vascularization of this
aortic segment. Their diversity regarding the shape, location
and size was obvious. The most frequently met form was the
oval shaped one, 2 mm long maximum size, recorded in the
superficial layers of adventitia; smaller sized corpuscles and
dispersed glomus cells were located in its deep layer. Corpus-
cles were commonly pierced through longitudinally along the
axis of the adipose body by the branches of vasa vasorum in-
ternae. Those from deep adventitia, were located in contact
with lymphatic vessels and glomus cells, being dispersed in
the intercellular spaces.

Unlike glomus formations in the aortic arch, which are
placed near the site of arterial ligament fixation and aorto-
pulmonary groove (identified in children and young people),
those from the ascending aorta were identified in adults of
different ages, including the senile age. Along with age, the
number of supporting cells increases and the pseudocapsule
becomes more obvious (Figure 3).

The lymphatic drainage pathways of the heart in this area
plays a definite clinical role. There are two constant collec-
tors of the heart: the right and the left one, situated in the
aorto-pulmonary grooves anteriorly and posteriorly. In 46%
of cases, another one was identified - that of the right atrium
and hence pertaining to sinus node area. The latter has an
oblique pathway: on the proximal part of AsA; it occurs un-
der the epicardium at the boundary surface of right and left
aortic circumferences, then it passes upwards, to the left and
intersects the boundary line of the AsA with the auricle of the
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Fig. 3 Glomusii aortei ascendente la 60 (A) sila 72 (B) de ani.
Fig. 3 Glomus of the ascending aorta at 60 (A) and 72 (B) years old.

Fig. 4 Corpusculi similari celui carotid din componenta corpului adipos Rindfleisch la una si aceeasi persoana.

Fig. 4 Corpuscles similar to the carotid contained in the Rindfleisch adipose body in same person.

apoi - trece in sus, spre stanga, intersectand linia de contact
a AAs cu auricolul atriului drept (prin urmare, si CAR, daca el
este dezvoltat In aceastd arie) si se varsa in colectorul limfatic
drept. in 54% din cazuri, cdile de drenaj al atriului drept sunt
reprezentate de o retea de vase limfatice.

Discutii

In primul deceniu al secolului XXI, a sporit interesul
specialistilor din domeniul chirurgiei cardiovasculare fata de
corpii adiposi subepicardici, in special, fata de cel al aortei as-
cendente, deoarece ei nu au fost descrisi suficient de detali-
at in literatura de specialitate. In consecinti, au aparut un sir
de articole, care contineau cuvantul ,enigma” in titlu [3, 5, 6,

right atrium (hence, the RFB as well, if it is developed in this
area) and pours into the right lymphatic collector. In 54% of
cases, the right atrium drainage pathways are described as a
network of lymphatic vessels.

Discussion

During the first decade of the XXI century, a specific inter-
est arose among the specialists in the field of cardiovascular
surgery regarding the subepicardic adipose bodies, especially
compared to that of the ascending aorta because they were
not properly described in the specialized literature. Conse-
quently, there were a number of articles containing the word
“enigma” within the titles [3, 5, 6, 8-10]. Usually, the fat body
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8-10]. De obicei, corpul adipos al aortei se extirpa in cadrul
manipulatiilor chirurgicale. Insi, s-a constatat ci frecventa
fibrilatiei atriale postoperatorii (FAPO) este mai rara, daca
CAR a fost mentinut integru. In consecinti, s-a presupus ci
in CAR sunt localizate anumite structuri reglatoare ale ritmu-
lui cardiac, de aceea lezarea sau extirparea lui poate induce
fibrilatie atrialda [11, 12]. Domind opinia precum ca trauma-
tizarea acestei formatiuni anatomice conduce la pierderea
efectului vagal asupra nodului sinusal in cazul disecarii CAR,
fibrilatia atriala are o frecventa de 27% vs. 7%, in cazul rama-
nerii lui intacte [13].

Consideram, ca nu exista suficiente dovezi, care sa explice
producerea FAPO prin simpla lezare a structurilor nervoase
din componenta CAR, deoarece nu se ofera raspunsul la cateva
intrebari:

e de ce FAPO nu se produce la toti pacientii, la care li s-a

inlaturat CAR?

e de ce frecventa FAPO este proportionalad cu varsta paci-

entului?

e de ce fibrilatia atriala se manifesta in zilele 2-4 postope-

ratoriu si nu imediat dupa interventie?

e de ce dupa transplantul de cord, riscul producerii FAPO

este mai redus decat dupa interventiile chirurgicale pe
cord deschis, dar care implica AAs [14]?

O alta problema care trebuie abordata, este frecventa mai
inaltd a hemoragiei postoperatorii dupa abordarea chirurgica-
13 a aortei ascendente, comparativ cu celelalte segmente. Noi
explicdm aparitia acestei complicatii prin originea directa a
vasa vasorum internae din aorta (respectiv, presiunea sangelui
in aceste vase este mai Tnalta) si prin existenta anastomozelor
multiple cu alte surse de vascularizare.

Totusi, cea mai frecventa si misterioasa complicatie posto-
peratorie in interventiile chirurgicale pe cord, care implica si
aorta ascendentd, este FAPO. Numarul cazurilor de fibrilatie
atriala postoperatorie este in continua crestere [15]. Astfel,
20-40% dintre pacientii care au beneficiat de interventii chi-
rurgicale pe aorta ascendentd, au avut disritmii postoperato-
riu, dintre care, in 7-20% din cazuri a urmat decesul.

Lupinski B. R. (2007, 2009), presupunea ca vasele limfati-
ce intracardiace pot avea un rol in declansarea proceselor pa-
tofiziologice, care implica sistemul de conducere al cordului.
Opiniile cercetatorilor cu privire la limfaticele aortei variaza:
unii descriu prezenta lor in adventice (Novikova T. P, 1965;
Johnson R. A., 1969; Takacs E., Jellinek H., 1986), altii rapor-
teaza localizarea lor numai in tesutul para-aortal (Bocea-
rov V, 1965). Golab B. (1977), a descris doi colectori limfatici
cardiaci (drept si stang), localizati in santurile aorto-pulmo-
nare [16]. Servelle M. si coaut. (1967), au remarcat existenta
unui colector suplimentar, de la atriul drept, care se varsa in
cel cardiac drept [17]. Doar in lucrarea lui Johnson R. (1969) a
fost descrisa prezenta nodulilor limfatici in adventicea aortala,
desi nu a fost precizata localizarea lor exacta [18].

in studiul nostru, a fost demonstrati existenta vaselor si
nodulilor limfatici in adventicea aortei ascendente. Datele
noastre confirma cele relatate de Servelle M. si coaut. (1967)
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of the ascending aorta is eradicated during surgical interven-
tion. However, it has been found that the frequency of postop-
erative atrial fibrillation (POAF) is rare, if the RFB was main-
tained intact. Therefore, it was also thought that RFB contains
certain structures that regulate the heart rate, and therefore
its damage or removal might induce atrial fibrillation [11, 12].
There is a dominating opinion that the trauma of this anatomi-
cal formation leads to the loss of vagal effect on sinus, if RFB is
cut, whereas atrial fibrillation has a frequency of 27% vs. 7%
in case it remains intact [13].

We believe that there is little evidence to explain POAEF, in-
duced by a simple injury of nerve structures contained in the
CAR, since it does not provide the answers to the following
questions:

e why POAF does not occur in all patients to whom RFB

was removed?

e why POAF frequency is proportional to the patient’s age?

e why atrial fibrillation occurs in 2-4 days postoperatively

rather than immediately after surgery?

e why after a heart transplantation, POAF risk is lower

than after an open heart surgery, but which involves AAs
[14]?

Another issue to be considered is the highest frequency of
postoperative hemorrhage after using the surgical approach
to ascending aorta compared to other segments. We may ex-
plain the occurrence of this complication by its direct origin of
vasa vasorum internae from the aorta (respectively, the blood
pressure is higher in these vessels) and by the presence of
multiple anastomoses with other sources of vascularization.

However, the most common and mysterious postoperative
complication in heart surgery is POAF, which involves the as-
cending aorta. The number of cases of postoperative atrial fi-
brillation is constantly growing [15]. Thus, 20-40% of patients
who underwent surgical interventions on the ascending aorta
showed postoperative dysrhythmia, whereas 7-20% of cases
resulted in the patient’s death.

Lupinski B.N. (2007, 2009), assumed that intracardiac lym-
phatic vessels might trigger the pathophysiological processes
and therefore involve the control system of the heart. The re-
searchers’ opinions on aortic lymphatics vary: some describe
their presence in adventitia (Novikova T. P, 1965; Johnson R. A,
1969; Takacs E., Jellinek H., 1986), others report their location
only in the para-aortal tissue (Bocearov V., 1965). Golab B.
(1977) described two cardiac lymphatic collectors (right and
left), located in the aorto-pulmonary grooves [16]. Servelle
M. et al. (1967) noted the presence of an additional collector,
from the right atrium, which flows into the right heart collec-
tor [17]. Only the work of Johnson R. (1969) described the
occurrence of lymph nodes in the aortic adventitia, although
their exact location was not clearly specified [18].

During our study, it was demonstrated the presence of
lymph nodes and vessels in the adventitia of the ascending
aorta. Our data confirm those reported by Servelle M. et al.
(1967) regarding the presence, in many cases, of the lym-
phatic collector in the right atrium, which is responsible for



referitor la existenta, in multe cazuri, a colectorului limfatic
de la atriul drept, care efectueaza drenajul limfatic al regiunii
nodului sinuzal si care traverseaza CAR.

Nakata Y., Shionoya S. (1979), au descris leziuni vascu-
lare, cauzate de perturbarea limfaticelor vasculare intra-
parietale [19]. Symbas P. si coaut. (1963), au raportat des-
pre efectul Intreruperii experimentale a limfaticelor [20].
Consideram cd anume prin lezarea colectorilor limfatici in
timpul interventiilor chirurgicale putem raspunde la intre-
birile formulate anterior. In lipsa colectorului limfatic din
atriul drept, traumatizarea retelei limfatice nu prezinta pe-
ricolul declansarii FAPO: drenajul are loc prin colateralele
mentinute. Staza limfatica se formeaza timp de 2-4 zile, de
aici si explicatia, de ce anume In aceste segmente de timp se
manifesta tulburarile ritmului cardiac.

La varstnici, reteaua limfatica este redusa si nu este in
stare sa compenseze functia vaselor limfatice sau a colecto-
rului limfatic, lezate intraoperatoriu. Restabilirea circulatiei
sangvine adecvate a cordului dupa transplantare si formarea
limfei dureaza cateva saptamani, deseori - luni de zile. in con-
formitate cu datele lui Nakano T. si coaut. (2005), regenerarea
vaselor limfatice dureaza de la doua pana la patru saptamani
[21]. Aceasta informatie ne ajuta sa explicdm frecventa mai
redusa a FAPO in transplantul de cord; fireste, lezarea cailor
de drenaj limfatic ale cordului nu este unica cauza a acestei
complicatii.

Noi am confruntat datele obtinute cu rezultatele investi-
gatiilor de laborator ale lui Comroe J. (1939) [22]. La intro-
ducerea lobelinei prin canula, in diverse zone ale aortei, au-
torul mentionat a constatat un rezultat pozitiv, atunci cand
substanta se introducea proximal de zona de trecere a AAs
in arc. Astfel, cercetatorul a conchis ca zona chemosenzitiva
ar putea fi localizata ori in aorta ascendenta, ori In portiunea
incipientd a arcului aortic. Anume aici se afla originea vasa
vasorum internae depistate de noi, care vascularizeaza struc-
turile glomice. Prin urmare, zona chemoreceptoare a aortei
este localizata la nivelul corpului adipos Rindfleisch, desi toti
autorii, vorbind despre zonele reflexogene vasculare, le con-
sidera a fi arcul aortei si sinusul carotid.

Ce reprezinti corpul adipos al AAs? in interpretarea lui
Rindfleisch (1884), aceasta formatiune este necesara in
timpul sistolei cardiace, deoarece ea fortifica peretii aortei.
Gross (1921), a observat o asociere dintre starea vaselor
sangvine a CAR si insuficienta coronariana. Davis (1927),
Smetana (1930), Robertson (1930), Parke si Michels (1966)
au explicat existenta CAR prin contractiile auriculului drept,
care contacteazi cu aorta. In viziunea noastra, corpul adipos
Rindfleisch este o zond de monitorizare a compozitiei sange-
lui, a limfei si a lichidului tisular, o structura de amortizare,
necesara in conditiile hemodinamice existente 1n aorta as-
cendenta.

Concluzii

1) Aorta ascendenta are un rol cu mult mai mare in fiziolo-
gia sistemului vascular decat se considera pana acum.
Densitatea sporita a vaselor sangvine, a nervilor, pre-
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the lymphatic drainage in the region of sinus node and passes
through RFB.

Nakata Y., Shionoya S. (1979) described vascular injuries
caused by the damage of intraparietal vascular lymphatics
[19]. Symbas P. and et al. (1963) reported on the experimen-
tal disruption effect of the lymphatics [20]. We consider that,
namely, by damaging certain lymphatic collectors during sur-
gical manipulations, we can answer to the questions above.
In the absence of lymphatic collector in the right atrium, the
trauma of the lymphatic network does not pose threat upon
triggering POAF: the drainage occurs via maintained collat-
erals. Lymphatic stasis is formed within 2-4 days, hence ex-
plaining why the heart rate disorders occur exactly during
this time period.

In elderly, the lymphatic network is reduced and is not
able to compensate proper functioning of the lymphatic ves-
sels or collector after an intraoperative injury. The restore of
an adequate blood flow to the heart after transplantation and
formation of lymph takes several weeks, often even months.
According to the data of T. Nakano and et al. (2005), regen-
eration of the lymphatic vessels takes from two to four weeks
[21]. This information helps to explain the lower frequency of
POAF in heart transplantation; naturally, the damage of lym-
phatic drainage pathways of the heart is not the only cause of
this complication.

We have compared the obtained data with the results of
laboratory investigations of Comroe J. (1939) [22]. During the
introduction of the lobeline through cannula, in various parts
of the aorta, the author recorded a positive result, when the
substance was introduced proximally to the crossing area of
the AsA in the arch. Thus, the investigator concluded that the
chemosensitive zone may be located either in the ascending
aorta or in the incipient portion of the aortic arch. Our studies
determined that namely here the origin of vasa vasorum in-
ternae is, which vascularize the glomus structures. Therefore,
the aortic chemoreceptor zone is located on the level of the
Rindfleisch fat body, although all the authors, when describing
the vascular reflex zones, consider them to be the aortic arch
and carotid sinus.

What is the AsA fat body? According to Rindfleisch (1884),
this formation is required during cardiac systole, because it
strengthens the walls of the aorta. Gross (1921), observed an
association between the blood vessel condition of RFB and
coronary insufficiency. Davis (1927), Smetana (1930), Rob-
ertson (1930), Parke and Michels (1966) explained the RFB
presence by contractions of the right auricle, which come into
contact with the aorta. In our opinion, the Rindfleisch fat body
is a monitoring zone for blood, lymph and fluid tissue compo-
sition, a buffering structure required under the existing hemo-
dynamics of the ascending aorta.

Conclusions

1) The ascending aorta plays a greater role in the physiolo-
gy of the vascular system than it was considered before.
The increased density of blood vessels, nerves, pres-
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zenta nodulilor limfatici si structurilor glomice in com-
ponenta corpului adipos al AAs sugereaza ideea despre
caracterul multifunctional al acestuia.

2) Luarea in calcul a particularitatilor vascularizarii si core-
latiilor corpului adipos Rindfleisch cu colectorii limfa-
tici ai cordului, va reduce din frecventa complicatiilor
dupa chirurgia cardiovasculara.

3) Se recomanda protejarea intraoperatorie de leziuni
ale aortei ascendente si, in special, a CAR, mutand locul
manipulatiilor chirurgicale mai distal de corpul adipos
al AAs. Distanta locului de incizie de la santul aortopul-
monar anterior se determina in functie de localizarea
acestei structuri anatomice.
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ence of lymph nodes and glomus structures in zone of
fat body of ascending aorta suggests its multifunctional
character.

2) Considerations upon the peculiarities of vascularization
and correlations between the Rindfleisch fat body and
lymphatic collectors of the heart may reduce the fre-
quency of cardiovascular complications after surgery.

3) It is recommended to protect the ascending aorta
against intraoperative injuries and, in particular, RFB,
by performing surgical manipulations distally of the
AsA fat body. The distance of incision site from anterior
aorto-pulmonary groove depends on the location of
this adipose structure.
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