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Pacient 68 de ani, nefumator, tusitor cronic, se adreseaza
pentru agravarea simptomelor respiratorii pe parcursul ul-
timului an prin sporirea expectoratiei muco-purulente (pana
la 50 ml/zi), periodic cu miros fetid, progresarea dispneei
si asteniei, inapetentd, sciddere ponderald aproximativ 8 kg,
transpiratii nocturne. La examenul obiectiv - tegumentele pal-
ide, casexie (IMC 15,8 kg/m?), hipocratism digital. Anamnestic
tratat timp de 6 luni pentru tuberculoza pulmonara 11 ani in
urma (anul 2006 - BAAR negativ, cultura negativa). Tomogra-
fia plang, prezentata in Figura 1 A, a fost efectuata la finaliza-
rea tratamentului antituberculos.

intrebiri:

1) Identificati modificarile prezente in Figura 1 A si forma
de tuberculoza pulmonara, conform leziunilor imagis-
tice.

2) Descrieti leziunile identificate pe radiografia din Figura
1 B si formulati o lista de diagnostic diferential, tinand
cont de evolutia leziunilor pulmonare in urmatorii 4 ani
(radiografia din Figura 1 C).

3) Ce modificari de cai aeriene (inclusiv, congenitale) pot
fi identificate in Figurile 2 A-E?

4) Ce boala caracterizeaza semnele imagistice prezente in
lobul superior pe dreapta din Figurile 2 F-I si care este
tratamentul recomandat?
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A 68-year-old gentleman, nonsmoker, known to suffer of
chronic cough, was consulted for one-year progressive wors-
ening of his respiratory symptoms expressed by increasing
amount of purulent sputum (up to 50 ml a day), episodically
foul smelling, progressive dyspnea and asthenia, poor appe-
tite, weight loss (~8 kg) and night sweats. Physical examina-
tion revealed pale skin, cachexia (IMC 15.8 kg/m?) and finger
clubbing. Eleven years prior he was treated for microbiologi-
cally negative pulmonary tuberculosis. Standard tomography
presented in Figure 1 A was obtained at the completion of the
TB treatment course.

Questions:

1) Which are the imaging lesions and corresponding type
of pulmonary tuberculosis present on the standard
chest tomogram in Figure 1 A?

2) Describe the lesions in Figure 1 B and give the list of
differential diagnosis, considering the changes of the
imaging abnormalities 4 years later (Figure 1 C).

3) What airways anomalies (congenital inclusively) could
be detected on Figures 2 A-E?

4) What disease is suggested by the abnormalities in the
upper right lung lobe in figure 2 F-I and what treatment
could be recommended?
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Fig. 3 (A, B, C, D).

Raspunsuri:

1) In campul de opacitate din lobul superior drept se
determina o hipertransparenta cu contur burjonat, fara niv-
el hidro-aeric - cavitate (sindromul cavitar este definit prin
prezenta uneia sau mai multor imagini radiotransparente ce
traduc o pierdere de substantd in interiorul unor opacitati
sau la nivelul parenchimului pulmonar sanatos [1]). Cavitatea
cu pereti grosi, inconjurata de o zona de fibroza si tractiunea
traheii spre dreapta este sugestiva pentru tuberculoza fibro-
cavitara [2, 3].

2) Hilul drept ascensionat, tractiunea traheii spre dreapta.
Lobul superior drept micsorat in dimensiuni, in special, din
contul segmentului 1 (varfuri de sageti in Figura 3 A), ocupat
in intregime de o cavernd reziduala giganta. In plus, se atesta
manifestarile sindromului de hiperinflatie (hipertransparenta
campurilor pulmonare, largirea spatiilor intercostale, aplatisa-
rea hemidiafragmelor, aspectul ,cord in picatura»), formatiuni

Answers:

1) Cavitary lesion of the upper right lobe given by an irregu-
larly shaped zone of hyperlucency without air-fluid level, sur-
rounded by an area of lung consolidation (a cavity is defined
as one or multiple areas of hyperlucency, which expressed loss
of lung parenchyma, surrounded by an area of consolidation
or normal lung tissue [1]). A thick wall cavity with adjacent
fibrosis and right side traction of the trachea is suggestive for
cavitary fibrotic tuberculosis [2, 3].

2) The right hilum is pulled up and trachea is displaced
to right. The right upper lobe is reduced in volume mainly by
reduction of the first segment (white arrowhead Figure 3 A)
which is substituted by a huge cavity. Additionally, there could
be seen signs of lung hyperinflation (hyperlucency of the lung
fields, enlargement of the intercostal space, flattening of the
diaphragm, tear-drop heart) and multiple cystic lesions on the
right side from trachea (black arrows, Figure 3 A). Tram-track
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chistice multiple paratraheal pe dreapta (sageti negre, Figura
3 A). Semnul ,sinelor de tramvai” (sageti albe, Figura 3 A), ca
si manifestare a bronsiectaziilor, este determinat de dilata-
rea lumenului si ingrosarea peretilor bronhiilor. Totalitatea
leziunilor reprezinta, cel mai probabil, sechelele tubercu-
lozei suportate in anul 2006 - ,sindrom posttuberculos» [3].
,Sindroamele posttuberculoase” sunt grevate de numeroase
complicatii: reactivare micobacteriand, suprainfectie cu flora
nespecifica sau fungi (ex., aspergilom intracavitar), hemoptizii
prin ruperea vaselor de neoformatie de la nivelul cicatricilor
fibroase, rareori, malignizare la nivelul zonelor de metaplazie
pavimentoasd. Caverna poate fi In legitura cu o bronhie de
drenaj, la nivelul careia, eventual, se pot evidentia leziuni de
tuberculoza bronsica. Obstructia bronhiei poate duce la as-
pectul radiologic de cavitate plind, ce ar impune diagnosticul
diferential cu pneumonia necrozanta si abces pulmonar dupa
evacuare, cancerul pulmonar primitiv excavat si suprainfectat,
chistul hidatic rupt si evacuat partial, bronsiectaziile sacci-
forme, chisturile aeriene suprainfectate sau bule de emfizem
suprainfectate [3].

3) Traheocele (sageti negre — Figurile 3 B, 3 C), bronhie
traheald (sageti albe - Figura 3 D), bronsiectazii cilindrice si
varicoase.

4) Aspergiloza pulmonara cronica. Aspergilomul pulmo-
nar (,fungus ball’) se prezintd ca o masa neomogend, ovoida,
inconjurata de o zona aerica hipertransparenta (halou aeric,
semiluna aerica), situata in centrul cavitatii posttuberculoase
restante cu marginile ingrosate, burjonate. Embolizarea ar-
terelor bronsice se aplicd ca o solutie temporara pentru con-
trolul hemoptiziei, iar rezectia chirurgicala (clasica sau prin
toracoscopie videoasistata) prezinta tratamentul definitiv
pentru pacientii cu functie pulmonara pastrata. Instilarea am-
fotericinei B in interiorul cavitatii este uitilizata mai des in ca-
zurile complicate cu hemoptizie [4].

Discutii

Bronhia traheald, cu o incidenta de 0,1-2% din populatie
[5], de cele mai multe ori este gasita intamplator in timpul
unei bronhoscopii sau tomografii. Mai des bronhia traheala isi
are originea din peretele din dreapta al traheii. Sunt cunoscute
3 tipuri de malformatii pentru bronhia traheala: dislocata,
adevdrata si supranumerara. O bronhie ,dislocatda” implica
o localizare craniala anomala a bronhiei lobului superior pe
dreapta sau a bronhiilor segmentare ale acestuia (mai des, cea
a segmentului apical). Atunci cand bronhia lobului superior pe
dreapta isi are originea de la trahee (ca si in cazul prezentat),
bronhia principala dreapta este bronhia intermediara (ali-
mentand lobul mediu si lobul inferior), iar malformatia este
numita ,bronhie traheald adevdratd” sau ,bronhie porcind”
(pig bronchus), aceasta fiind anatomia normala la porc. Daca
bronhia ce isi are originea de la trahee alimenteaza doar seg-
mentul apical, atunci bronhia principala dreapta va avea aspect
obisnuit, doar ca bronhia lobului superior va fi bifurcata, ali-
mentand segmentul anterior si posterior. Aceasta malformatie
este numita ,bronhie traheald apicald” sau ,,bronhie dislocatd”

[6].
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sign (white arrows, Figure 3 A) suggestive for bronchiectasis,
expressed by enlarged diameter and thickening of the bron-
chial walls. The complexity of the described lesions represents
advanced post tuberculosis sequelae, also known as "post-tu-
berculosis syndrome” [3]. Post-tuberculosis syndrome bears
an increased risk for multiple complications: reemergence of
the active disease, superinfection by bacteria or fungi (e.g.,
aspergilloma), hemoptysis due to rupture of the vessels from
neovascularized fibrotic scars, malignant transformation of
the metaplastic zones. Post-tuberculosis cavity could be in
direct connection with a draining bronchus in which signs of
past bronchial tuberculosis could be found. Obstruction of the
bronchus could lead to radiological appearance of filled cav-
ity that implies differential diagnosis with necrotizing pneu-
monia or lung abscess, in case of the partial cavity drainage.
Primary cavitating lung cancer, partially drained hydatid cyst,
saccular bronchiectasis, infected air cysts or emphysematous
bullae, also should be considered for differential diagnosis [3].

3) Tracheocele (black arrow - Figures 3 B, 3 C), tracheal
bronchus (white arrows - Figure 3 D), cylindrical and varicose
bronchiectasis.

4) Chronic pulmonary aspergillosis. Pulmonary aspergillo-
ma (fungus ball) is a nonhomogeneous ovoid mass, surround-
ed by a zone of hyperlucency (air halo, air crescent) localized
in the central part of a preexisting cavity with thick irregular
wall. Embolization of the oronchial artery could be used as
a temporary solution for management of hemoptysis, at the
same time surgical resection (standard one or by video-assist-
ed thoracoscopy) could serve as radical treatment for patient
with preserved lung function. Intracavitary amphotericin B
instillation is used for patients with hemoptysis [4].

Discussion

Tracheal bronchus has an incidence of 0.1-2% and could
be occasionally detected by bronchoscopy or tomography [5].
Commonly the tracheal bronchus emerges from the right wall
of the trachea. Three types of the tracheal bronchus have been
described: displaced, “true” and supernumerary. A displaced
bronchus refers to an abnormal cranial arising of the upper
right bronchus or its segmental branches (more often of the
apical segment). In case when upper right bronchus emerges
from trachea (as in our case), the intermediate bronchus has
appearance of the main right bronchus (feeding the interme-
diate and lower right lobes) and a such malformation is known
as “true tracheal bronchus” or “pig bronchus”, due to similitude
with pig trachea normal anatomy. If the bronchus that emerge
from trachea fed only the apical segment, then the right main
bronchus has a typical appearance, excepting the fact that the
bronchus of the upper lobe is dichotomized, and feed the an-
terior and posterior segments. This type of anomaly is known
as apical tracheal bronchus [6].

Tracheocoele, or acquired tracheal diverticulum, results
from mucosal herniation through weak points of the tracheal
wall, most commonly in the right posterolateral segment of
trachea (98%) usually at the level of the thoracic inlet. That
could happen secondary to chronic obstructive disease, recur-
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Traheocelele, sau diverticulii traheali dobdnditi, rezulta din
hernierea mucoasei traheale prin punctele slabe (frecvent lo-
calizate pe partea postero-laterala dreapta a traheii, la nive-
lul aperturii toracice - 98%), ca urmare a bolilor obstructive
cronice, infectiilor recurente ale glandelor mucoase traheale,
cu obstructia ducturilor subiacente, traumatismului, injuriilor
cauzate de ventilatia cu presiuni mari, traheostomiei prelun-
gite [7]. Peretii diverticulilor traheali congenitali au o structura
similara cu peretele traheii (mucoasa, strat muscular si strat
cartilaginos), pe cand peretele diverticulilor dobanditi il
formeaza doar stratul mucoasei.

Diagnosticarea diverticulilor se reuseste prin fibrobronho-
scopie si tomografie computerizata a toracelui.

Pe lista de diagnostic diferential trebuie considerate si alte
etiologii ale formatiunilor chistice aerice de la nivelul apertur-
ii toracice, precum ar fi chisturile limfoepiteliale, laringocele,
faringocele, chisturi bronhogene, emfizem paraseptal apical
sau bule emfizematoase [8].

Cavernele tuberculoase largi cronicizate (prin absenta
tratamentului sau cu esec la tratament) se pot suprainfecta
cu flora nespecifica (in special, germeni Gram negativi sau
anaerobi) sau cu fungi (Aspergillus). Prezenta bronsiectaziilor
preexistente sau secundare leziunilor de tuberculoza bronsica
favorizeaza suprainfectia. Aspectul clinic al expectoratiei se
modificd, acesta luand caracterul expectoratiei din supuratiile
cronice - sputa este In cantitate mai mare, se elimina pe tot
parcursul zilei, adeseori, cu un caracter fetid, se stratifica, de-
vine hemoptoica, ,murdara” [3].

Depistareaunuinumartotmaimarede cazurideaspergiloza
a sistemului respirator se datoreaza atat perfectionarii me-
todelor de diagnosticare, cat si sporirii prevalentei bolilor
pulmonare cronice si a utilizarii tot mai largi a tratamentelor
sistemice cu citostatice, glucocorticoizi, a terapiilor biologice
tintite. Spectrul de afectiuni cauzate de Aspergillus spp. este
variat si reuneste sub denumirea generica de aspergiloze
mai multe entitati [4, 9, 10]. Tabloul clinico-radiologic al as-
pergilozei depinde, In mare masura, de numarul si virulenta
fungilor inhalati, de integritatea tesutului pulmonar, dar si de
statutul imun al pacientului, astfel incat, doar o minoritate din
cei expusi vor dezvolta patologia pulmonara [11].

Se identifica 3 grupuri de aspergiloza bronhopulmonara,
cu mai multe forme clinice in fiecare grup [12]:

1) Aspergiloza alergica

= Aspergiloza bronhopulmonara alergica (ABPA);

= Astmul bronsic sever cu sensibilizare fungica (ASSF);
2) Aspergiloza pulmonara cronica

= Aspergilomul simplu (AS);

= Nodul Aspergullus (NA);

= Aspergiloza pulmonara cronica cavitara (APCC);

= Aspergiloza pulmonara cronica fibrozanta (APCF);

= Aspergiloza pulmonara subacuta invaziva (APSI);
3) Aspergiloza pulmonara acuta

= Aspergiloza pulmonara acuta invaziva (APAI).

Aspergilomul este o masa localizata de fungi Aspergil-
lus, mucus si detrit celular; are un potential redus de invazie
tisulara. Se dezvolta, cel mai des, intr-o cavitate pulmonara
pre-existentd, determinata de tuberculoza, sarcoidoza sau
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rent infections of the tracheal mucous glands with obstruction
of the gland ducts, trauma, high pressure injuries, prolonged
tracheostomy [7]. The wall structure of congenital diverticu-
lum is similar to that of the trachea, containing smooth mus-
cles, cartilage and respiratory epithelium, in opposite the wall
of the acquired diverticulum consists only of mucosa layer.

Diverticulum diagnosis could be easily confirmed by bron-
choscopy or chest computer tomography (CT).

Other causes of air containing lesions at the level of the
thoracic inlet such as lympho-epithelial cysts, laryngocoele,
pharyngocoele, bronchogenic cysts, apical paraseptal emphy-
sema or emphysematous bullae should be considered for dif-
ferential diagnosis [8].

Large persistent tuberculosis cavities could get superin-
fected by bacteria (in specially, by Gram-negative or anaer-
obes) or fungi (Aspergillus). Pre-existent or post-tuberculosis
bronchiectasis favor superinfection as well. Sputum features
could change and resemble to that in chronic suppuration -
large volume, continuous expectoration, frequently with foul
smell and even bloody [3].

Detection of a continuously increasing number of respira-
tory aspergillosis is caused by better diagnostic methods as
well as an increased prevalence of chronic respiratory disease
and a larger prescription of systemic cytostatic drugs, steroids
and molecular target medicines. Spectrum of diseases caused
by Aspergillus spp. include several conditions [4, 9, 10]. Clini-
cal and imaging presentations of aspergillosis depend a lot
of number and virulence of the inhaled fungi, integrity of the
lung tissue, but also of the immune status of the person, so far
only a small number of those exposed will develop the disease
[11].

Three main types (with several subtypes) of pulmonary as-
pergillosis has been described [12]:

1) Allergic aspergillosis

= Allergic bronchopulmonary aspergillosis (ABPA);
= Severe bronchial asthma with hypersensitization to
fungi (SASF);

2) Chronic pulmonary aspergillosis

= Simple aspergilloma (SA);

= Aspergillus Nodule (AN);

= Chronic cavitary pulmonary aspergillosis (CCPA);
= Chronic fibrosing pulmonary aspergillosis (CFPA);
= Subacute invasive aspergillosis (SAIA);

3) Acute pulmonary aspergillosis

= Acute invasive pulmonary aspergillosis (AIPA).

Aspergilloma is a localized mass of aspergillus hyphae,
mucus and cellular detritus, with a reduce potential for in-
vasion. Usually appears in a pre-existing lung cavity caused
by tuberculosis, sarcoidosis or bronchiectasis [4]. Could be
an independent condition or could be seen in other forms
of chronic pulmonary aspergillosis excepting Aspergillus
Nodule.

Simple aspergilloma is an amorphous fungal mass localized
in a singular lung cavity radiologically stable during at least 3
years, in an immunocompetent person with immunological or
microbiological evidence of Aspergillus spp. infection. Usually
there are no symptoms or they are minimal.
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Fig. 4 (din colectia Dr. Toma A.) Pacientd de 28 de ani, cu lobectomie de lob superior pe dreapta pentru aspergilom si hemoptizii importante.
A. HRCT pulmonara pune in evidenta o cavitate giganta cu pereti subtiri si prezenta maselor miceliene in interiorul cavitatii, reprezentate,
radiologic, ca o opacitate intracavitara reniformd, contur mamelonat in lobul superior pe dreapta.
B. Aspectul macroscopic al lobului excizat cu evidentierea maselor fungice de culoare cenusie in interiorul cavitatii.

Fig. 4 (Curtuosity of Dr. Toma A.) A 28 year-old lady, with right upper lobe resection for aspergilloma and recurret eposides of masive haemoptisis.
A. Chest HRCT showing a huge cavity in the upper right lobe, with thin wall and fungal kidney shaped mycelium masses inside.
B. Gross morphology of the resected lobe with grey collored fungal masses inside of the cavity.

Fig. 5 (colectie Dr. Pretula R.)
A. in lumenul bronsic conglomerat fungic "fungus ball”
(coloratie H-E).
B. Miceliu de Aspergillus cu reactie inflamatorie in lumen si
peretele bronsic (coloratie H-E).
C. Aspergillus, imagine de detaliu: hife de grosime uniforma
cu ramificatie unghiulara, spori (coloratie H-E).

Fig. 5 (Curtuosity of Dr. Pretula R.)
A. Fungal mass in bronchial lumen (fungus ball)
(H-E staining).
B. Aspergillus mycelium and inflammatory infiltrate in
bronchial wall and lumen (H-E staining).
C. Aspergillus, zoomed view: V branched hyphae of uniform
thickness, spores (H-E staining).
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bronsiectazii [4], dar se observa si in alte forme de aspergiloza
pulmonara cronica, cu exceptia nodulului aspergilotic.

Aspergilomul simplu (AS) reprezintd o masa amorfa
fungica, localizata Intr-o cavitate pulmonara unica, cu dovada
serologica sau microbiologica pentru Aspergillus spp., 1a un pa-
cient imunocompetent. Simptomele sunt absente sau minime
si nu prezinta evolutie radiologica timp de cel putin 3 luni.

Aspergiloza pulmonara cronicad cavitara (APCC) prezinta
una sau mai multe cavitati pulmonare (cu peretii grosi sau
subtiri), contindnd unul sau mai multe aspergiloame sau
material intraluminal neregulat, cu confirmare serologica
sau microbiologica a prezentei Aspergillus spp., cu simptome
semnificative pulmonare sau sistemice si cu progresare
radiologica (cavitati noi, infiltrate pericavitare sau fibroza in
crestere), observate pe parcursul a cel putin 3 luni. in APCC
netratatda, cavitatile pulmonare se extind, se contopesc, pot
forma infiltrate perilezionale sau aspergiloame tranzitorii.
Clinic, este foarte dificil sa diferentiezi aspergilomul simplu
de aspergiloza pulmonara cronica cavitara sau de aspergiloza
pulmonara cronica fibrozanta, motiv care indreptateste utili-
zarea termenului de aspergilozd pulmonard cronica [4].

Tabloul clinic al tuberculozei pulmonare si al APC este
asemanator, iar stabilirea diagnosticului necesita un sir
de investigatii bacteriologice si serologice. Confirmarea
serologica a aspergilozei se face prin identificarea IgG anti-
Aspergillus sau a precipitinelor, care vor fi pozitive in circa
90% din cazuri la persoanele cu aspergiloame detectate prin
CT toracelui [12].

Pentru pacientii cu hemoptizii repetate sau amenintadtoare
de viata, chirurgia poate fi tratamentul curativ prin evitarea
extinderii si ameliorarea supravietuirii. Cele mai frecvente
interventii chirurgicale la pacientii cu APC sunt lobectomiile
(Figura 4), pulmonectomiile, cavernostomiile si toracoplasti-
ile. Un succes mai mare se obtine la pacientii cu o functie
pulmonara pastrata si leziuni localizate. La cei cu o functie
pulmonara compromisd, patologii pulmonare cronice se-
vere asociate si la varstnici, este raportata o mortalitate si
morbiditate postoperatorie mai mare [4]. APC, histologic,
este caracterizata de inflamatie cronica, necroza tisulara si
inflamatie granulomatoasa, dar fara invazie sau cu invazie
minima (Figura 5). Hifele sunt, mai des, observate in interiorul
cavitatilor, decat in parenchimul inconjurator. Cavitatile pot fi
unice sau multiple, cu peretele subtire sau gros. Ingrosarea
pleurei este observatd adeseori.

Administrarea terapiei antifungice sistemice dureaza
minim 6 luni. Itraconazol sau voriconazol per os asigura, in
majoritatea cazurilor, stabilizarea clinica a pacientului, preve-
nirea hemoptiziiilor masive, fibrotizarii si transformarii APCC
in APFC (in 60-70% din cazuri). Amfotericina B sau echinoc-
andinele, ca terapie intravenoasa, pot fi utile la pacientii care
nu tolereaza sau sunt rezistenti la tratamentul de baza. Amfo-
tericina B are un risc sporit de dezvoltare a insuficientei renale
acute [4,12,13].
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Chronic cavitary pulmonary aspergillosis (CCPA) is de-
fined by one or more lung cavities (with thick or thin walls)
which contain one or more aspergilloma or irregular intracav-
itary masses, with immunological or microscopical evidence
of Aspergillus ssp. infection, with significant pulmonary or sys-
temic symptoms and radiological progression (new cavities,
surrounding infiltrates or fibrosis) observed during at least 3
years. In case of untreated CCPA the cavities tend to extend,
merge, and lead to infiltration of the adjacent lung tissue or
transient aspergilloma. By clinical features it is very difficult to
differentiate CCPA of SA or CFPA, that why the term of chronic
pulmonary aspergillosis is accepted to be used to describe any
of these three conditions [4]. Clinical signs of pulmonary tu-
berculosis and CPA are similar, so far final diagnosis requires
a series of bacteriological and serological tests. Serological
confirmation of aspergillosis rely on positive anti-Aspergillus
IgG and positive precipitins, that are positive in about 90% of
cases with aspergilloma on CT [12].

In patients with recurrent or life-threatening hemoptysis,
surgery could be a radical treatment approach which stops
extension of the disease and improve survival. The most com-
mon surgical interventions in patients with CPA are lobectomy
(Figure 4), pneumonectomy, cavernostomy and thoracoplasty.
Better results are achieved in patient with preserved lung
function and localized disease. Compromise lung function, se-
vere chronic pulmonary comorbidities and older age are as-
sociated with a higher postoperative mortality and morbidity
rate [4]. Histological examination in CPA reveals chronic in-
flammation, tissue necrosis and granulomatous inflammation
but no invasion or only minimal one (Figure 5). Hyphae are
more commonly seen inside the cavities, than in the surround-
ing parenchyma. Cavities could be single or multiple with thin
or thick walls. Pleural thickening is commonly described.

When it is required systemic anti-fungal drugs should be
prescribed for at least 6 months. Oral Itraconazole or Vorico-
zale lead to clinical stabilization in the majority of the cases,
prevention of massive hemoptysis, fibrosis and transforma-
tion of CCPA in CFPA (in 60-70% of the case). Intravenous am-
photericin B have an increased risk of acute renal failure [4,
12,13].
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