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Abstract

Semnificatia diagnostica a scintigrafiei pulmonare la copii cu fibrozi chistica

Scopul acestui studiu consta in caracteristica perfuziei pulmonare prin metoda scintigrafica cu Tc-99 la 17 copii cu fibroza chistica.
Examenul scintigrafic a aratat prezenta tulburarilor de perfuzie la majoritatea copiilor cu diferite grade de severitate a bolii.
Reducerea perfuziei (in unele cazuri, absenta perfuziei) a fost observata in toate zonele pulmonare afectate, mai frecvent localizate in
plamanul drept (lobii superior si mediu), 0 incidentd mai rara fiind constatatd la nivelul plamanului sting (zonele superioare si
inferioare). Tulburarea severda de perfuzie la copiii cu fibroza chistica este un indice indirect, care aratd gradul de intensitate si
extensie a proceselor fibroase.
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Abstract

The aim of this study consists in the characteristic of the pulmonary perfusion by scintigraphic method with Tc-99 in 17 children
with cystic fibrosis. Scintigraphic exam showed the presence of perfusion disturbances in the most of the children with the different
severity grade. The perfusion reducing (in some cases absence of the perfusion) was observed in the all pulmonary areas with more
often location in the right lung (upper and middle lobes) and more rare incidence in the left lung (upper and lower zones). The severe
perfusion disorder in children with cystic fibrosis is an indirect index, which shows intensity grade and extensity of fibrous process-
es.
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Introduction

Cystic fibrosis (CF) is an acquired abnormality
with the autosom-recessive type of transmission, which
is determined by the CFTR (conductor of the Cystic
Fibrosis transmembrane regulator) gene change (muta-
tion) that causes cystic fibrosis. This is a progressive,
chronic disease, in which the mucus becomes dry, ad-
herent and viscous. Mucus builds up and blocks the
passages from various organs, especially in the lung
and pancreas. At the lung, the mucus can cause severe
respiratory problems and lung disease emergence. At
the pancreas, mucus causing digestive impairment and
malnutrition, which may result in impaired growth and
normal development [3, 6, 7].

Congenital mutations of the CFTR gene cause
changes of the protein, which is responsible for the
transport of ions through the cell membrane. It causes
the secretion of exocrine gland disturbances (these
glands secret the level areas covered by epithelium,
and not in the bloodstream) especially at the respirato-
ry system and gastrointestinal tract [5, 7].

Only a small percentage of patients with cystic fi-
brosis live more than 40 years. The incidence in Mol-
dova constitute 1:2000-1:3000 of newborns, and this
percentage is growing. The severity determines the
progress of the disease and requires confirmation of
medical technique that will appreciate the structural
changes of the lungs [1, 5, 6].

Pulmonary scintigraphy, imaging method, is being
used for the evaluation of pulmonary perfusion [2, 4].
This diagnostic imaging technique is based on the
principle of detecting gamma radiation emitted as a
result of the injection of a radioactive isotope with a
particular tropism for organ, or lesion and converting
photons emitted into electrical signals, which are
viewed at the oscilloscope, in the form of scintigraphic
image. This method has an important role in the early
identification of pulmonary vascular defects, especially
in cystic fibrosis and other fibrosing chronic lung dis-
ease [3, 4]. Repeat scintigraphy can provide data about
pulmonary revascularization in affected areas.

Aim. Assessment of pulmonary perfusion in chil-
dren with cystic fibrosis to evaluate the intensity of the
fibrosis process and spread of bronchiectasis.

Materials and methods

The team of researchers from the Pneumology clin-
ic, Mother and Child Institute, were investigated 18
children with cystic fibrosis, in ages between 2 and 18
years old, among whom 4 girls and 14 boys. Most of
them has a mixed form of the disease (pulmonary and
intestinal). The children were examined in detail to
confirm the diagnosis of cystic fibrosis. All children
had the increased values of sweat test (>60 mEq/L,
Macroduct, USA). AF508 mutation has been con-

firmed in 9 children, 1 child with mutation R334W and
1 child — L551D.

Lung perfusion in children with cystic fibrosis has
been studied through pulmonary scintigraphy using
Gamma-camera (Siemens, Germany) with the Tc-99
MAA. The imaging examination included ultrasound
results, pulmonary radiography, thoracic HRCT.

Results. Most children with cystic fibrosis have
had severe disease evolution (12 children), 5 children
had moderate degree. The colonization of a chronic
bronchial tree with Staphylococcus aureus was present
at 10 children with cystic fibrosis, Haemophilus
influenzae — 9 children, Peudomonas aeruginosa — in 5
cases. In some cases it is found microbial agents asso-
ciation. Clinical manifestations were dominated by
severe pulmonary disease with pulmonary fibrosis to 8
children, bronchiectasis (5 cases), fibrous atelectasis (2
cases), chronic bronchitis (11 children). The severity of
respiratory manifestations in children with cystic fibro-
sis was confirmed by respiratory failure with restrictive
and obstructive pulmonary disorder 1I-111 degree (10
children). In 2/3 cases were present growth disorders.

Scintigraphic examination identified pulmonary
perfusion disturbances in 17 children with different
characteristics and the degrees of severity. Moderate
reduction in pulmonary perfusion of the right lung in
the upper sectors (fig. 1) was detected in 76.5% of cas-
es, the medium sectors have pulmonary perfusion dis-
orders at 47.1% of children, involving lower lung
zones with the focal character were revealed in 35.3%.
In accordance with data from the literature on the right
upper lobe impairment is an important criterion for
imaging diagnosis of pulmonary manifestations in
cystic fibrosis. In the left lung the severity of perfusion
disorders were less expressed, but in 35.3% of the cas-
es have been observed serious changes in the upper
segments, in 41.2% - lower lung area, less pronounced
in the medium sectors — 29.4%.

The perfusion was absent in pulmonary sectors of
the lung (fig. 2) in 3 children. Severe problems with
the total absence of perfusion was reflected in the right
lung: upper lobe — 4 children, medium lobe — 3 chil-
dren, lower lobe — 1 case. The left lung was affected in
unique cases with upper lobe involvement (1 child) and
medium sectors (1 child). Only in a child with cystic
fibrosis lung perfusion has not suffered pathological
changes. Contrasting the results of pulmonary radiog-
raphy obtained by radiographic methods (chest radiog-
raphy, pulmonary computed tomography) with
scintigraphic exploratory data revealed a correlation of
these diagnostic procedures for the identification of the
pulmonary fibrosis, bronchiectasis.

Infusion disorders caused in children with cystic fi-
brosis is an indirect index that can show the intensity
and spread of pulmonary fibrosis.
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Fig. 1. Pulmonary scintigraphy in children with cystic fibrosis. Moderate reduction in pul-
monary perfusion of the right lung

Fig. 2. Pulmonary scintigraphy in children with cystic fibrosis. Absent perfusion in pulmo-
nary sectors of the lung

Conclusion. Pulmonary perfusion in children Pulmonary  scintigraphy can be recommended as a
with cystic fibrosis is reduced in all areas with diffuse screening test for the evaluation of intensity of lung
lung disorders, the most severe in the right upper lobe. fibrosis in children with cystic.

REFERENCES

1. Cystic Fibrosis Foundation Patient Regestry. Anual data report 2016. https://www.cff.org/Research/Researcher-
Resources/Patient-Registry/2016-Patient-Registry-Annual-Data-Report.pdf

2. Goudard E., Fauveau-Robine G., Grimfeld A. Interest of lung scintigraphy in the follow — up of cystic fibrosis (CF) and
other chronic obstructive pulmonary disease (COPD). Two case reports in childen. Arch. Pediatr. 2005; 12(10):1487-91.
Margaret Rosenfeld, Philip M. Farrell, Margaret Kloster, et al.: Association of Lung Function, Chest Radiographs and
Clinical Features in Infants with Cystic Fibrosis. Eur Respir J. Author manuscript; available in PMC 2014 March 01

3. Piepsz A., Wetzburger C., Spehl M., Machin D., Dab I., Ham H.R., Vandevivere J., Baran D. Critical evaluation of lung
scintigraphy in cystic fibrosis: study of 113 patients. J. Nucl. Med. 1980; 21(10):909-13.

4. Paranjape Shruti M., Mogayzel Peter J. Cystic fibrosis. Pediatr. Rev. 2014; 35(5):195-205.

5. Stephenson A. Canadian cystic fibrosis registry. 2016 Annual Data Report. https://www.cysticfibrosis.ca/uploads/2016
Registry Annua Data Report.pdf

6. Kanpanos H.U., lla6anosa JI.A., Kamupckas H.IO. u ap. MykoBucunno3 (CoBpeMeHHBIE JAOCTIKCHHS M MPOOIEMBI).
Merox. Pekomenn. M. Meanpakruka. 2001; 76 c.

30



