ANNALES
UNIVERSITATIS MARTAE CURIE-SKEODOWSKA

LUBLIN — POLONIA
VOL. LV, 21 SECTIO D 2000

Katedra i Klinika Chirurgii Klatki Piersiowej Akademii Medycznej w Lublinie
Zaklad Weterynarii Akademii Rolniczej w Lublinie
Katedra i Zaklad Patomorfologii Akademii Medycznej w Lublinie
Department and Clinic of Thoracal Surgery, Medical University of Lublin
Department of Veterinary Medicine, Agricultural University of Lublin
Chair and Department of Pathomorphology, Medical University of Lublin

KAZIMIERZ GOZDZIUK, DANUTA SKOMRA, IRENEUSZ
BALICKI, MAREK CZAJKOWSKI, ANDRZEJ MIROSEAW,
PIOTR SYLIMANOWICZ

Experimental model of broncho-pleural fistula

Model doswiadczalny przetoki oskrzelowo-optucnowej

Available literature does not contain reports presenting an experimental model of an
active broncho-pleural fistula and pleuritis occurring after lung tissue resection. Such a
model can be useful in studies on complications after surgical treatment of various lung
diseases. Complications like broncho-pleural fistula and pyothorax occur in 2.5 % - 16 %
of patients operated for both non-inflammatory lesions e.g. lung cancer and purulent
infections of the chest e.g. lung abscess, bronchiectases, pyothorax. These conditions in-
evitably require surgical treatment and modern techniques enable great improvement in
achieved results (3).

This study presents an animal model of broncho-pleural fistula and pleuritis in sheep,
after anatomical resection one lobe of the lung (lobectomy).

OBJECTIVE

The aim of this study was to elaborate a method of surgical creation of
a broncho—pleural fistula on an animal model and to assess the influence
of the fistula on the surrounding anatomical structures e.g. lung and
pleura.
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For the experiments we chose sheep because the anatomy of the respi-
ratory system and weight of this animal is comparable to the human one
(two pleural cavities, lobar division of the lungs, blood supply). Animal
model may be useful in studies on broncho—pleural fistula and pyothorax
pathology as well as for improving methods of treatment in these cases.

MATERIAL AND METHODS

For the experiments we used 15 individuals of cross-breed sheep of both sexes, 2 to 3
years old, weighing 35 to 68 kg (mean 51.5 kg). The animals were kept in the same
conditions and were equally fed. After disinfestation with Savermin (Polfa) in a dose of
1 g/kg of body weight, two-week quarantine and veterinary examination the animals were
qualified for surgery.

All animals underwent the same surgical procedure in identical operating room con-
ditions, under the same anaesthesia. The operation and anaesthesia was performed by
the same stuff. The experiment consisted in performing the right thoracotomy and
resecting the middle lobe of the right lung under general endotracheal anaesthesia. The
animals were prepared for the surgery by shaving the right part of the chest and disin-
fecting of the skin with hibitan alcoholic solution.

Premedication was carried out 30 minutes before the beginning of the operation by
intramuscular injection of Relanium Polfa in a dose of 1 mg/kg of body weight. After the
animal was placed on the left flank, the region of the right forearm was locally anaesthe-
tised with 2 % Lignocaine hydrochloride solution and after dissecting the median artery a
catheter (Venflon) was introduced into it for drugs administration and infusions. It was
also used to obtain arterial blood samples for laboratory examinations.

The animals were anaesthetised by intramuscular injection of Rometar (0.15 ml/kg
b.w.) and intravenous injection of Thiopenthal (Biochemie GmbH, 10 - 20 mg/kg b.w.)
until cilio-spinal reflex disappeared. Next an intubational tube was introduced into the
trachea inhalation anaesthesia with nitrous oxide and oxygen mixture was commenced.
To prevent gastric contents aspiration to the airways, gastric tube was introduced to the
rumen in all animals.

RESULTS AND DISCUSSION

Broncho-pleural fistula is a severe condition in which air from the airways escapes to
the pleural cavity. In the majority of cases it is a complication after surgical resection of
lung tissue, or a consequence of respiratory system infections or trauma (5). Broncho-
—pleural fistula results in pneumothorax and infection of pleural cavity occurring as an
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acute pyothorax. Respiratory insufficiency, and septic complications with mortality rate of
60-80% may be the next consequences of natural development of pyothorax with
broncho-pleural fistula (5).

To obtain clinically active broncho-pleural fistula in an experimental animal is a rela-
tively difficult task. An open bronchial stump left after lobe resection results in pneumo-
thorax. Drainage of the pleural cavity leads to excessive leakage of respiratory air, respi-
ratory insufficiency and death. Surgical narrowing of the bronchial stump causes sponta-
neous closure of the fistula and quick recovery.

Histologic examinations were carried out on the 14" postoperative day, after the ani-
mals were sacrificed by exsanguination. Active broncho-pleural fistula and inflammation
in the surrounding of the foreign body were found in all animals with gas pad sutured
onto the open bronchial stump. Inflamed pleural space was smaller than volume of the
resected lobe, because the remaining lobes distended after the operation. Inflammation
focus was filled with sero—purulent contents and covered with pleural adhesions. Never
was a pneumothorax found, which confirms effectiveness of gas pad sutured onto the
bronchial stump in reducing air leakage from the airways.

Significant histologic changes in the surrounding tissues confirm strong influence of
purulent focus on the lung tissue where large areas of atelectasis and inflammatory infil-
tration were found (Fig. 1) - 1, 2, 4, 6. Surfaces of visceral and parietal pleura were
thickened and covered with fibrin. Inflammatory infiltration with neutrophils,
lymphocytes and macrophages were found under the pleura (Fig. 2). The lumen of the
bronchi was filled with purulent exsudate. Under the mucous membrane massive inflam-
matory infiltrations were found. This picture of pathologic changes resembles very much
the one found in human pyothorax with active broncho-pleural fistula.

Human bronchial fistula after lung tissue resection rarely heals spontaneously and
requires surgical intervention. It also causes chronic purulent pleuritis. Poor life quality
and short survival period of these patients stimulates to seek more effective treatment
methods. Experiments on animals may contribute to further improvement in surgical
treatment of these diseases, bringing hope for quicker and permanent recovery.

CONCLUSIONS

1. Sheep is an adequate experimental animal for respiratory system
pathology studies.

2. Creation of reproducible experimental model of broncho-pleural fis-
tula requires infection of pleura and introduction of a foreign body onto
the open bronchial stump to prevent pneumothorax.

3. Animal model of broncho-pleural fistula may be useful in studies on
human respiratory system purulent complications.
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STRESZCZENIE

Autorzy opracowali zwierzgcy model pooperacyjnej przetoki oskrzelowo-oplucnowe;j
powstalej po resekcji pluca. Doswiadczenie wykonano na 15 owcach, ktérym wykonano
torakotomi¢ w znieczuleniu ogdlnym dotchawiczym. W czasie operacji otwierano prawa
jame¢ oplucnowa, wycinano anatomicznie plat §rodkowy pluca, nast¢gpnie naszywano tam-
pon gazowy na otwarty kikut oskrzela. Po rozprezeniu pozostalego miagzszu plucnego za-
mykano klatke piersiowa, zszywajac warstwowo powloki bez pozostawienia drenu. Okres
leczenia pooperacyjnego prowadzono przez 2 tygodnie. Po tym czasie wykonywano po-
wtérng torakotomi¢ celem wykonania badan $rédoperacyjnych i badan autopsyjnych. Po
otwarciu klatki piersiowej stwierdzano obecno$é ograniczonego procesu zapalnego w ja-
mie optucnej, niekiedy z obecnoscia tresci surowiczo-ropnej w tacznosci z czynna prze-
toka kikuta oskrzela. Przylegle czeSci pluca obje¢te byly czynnym procesem zapalnym i
niedodma. Zakazenie spowodowane bylo wlasna flora z dr6g oddechowych zwierzegcia.
Przebieg choroby w okresie pooperacyjnym podobny byt do schorzenia wystepujacego u
ludzi, u ktérych wystapito powikianie w postaci zakazenia oplucne;.
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EXPLANATION TO FIGURES

Fig. 1. Light micrograph of lung tissue in the surrounding of the broncho-pleural
fistula. Inflammatory infiltrations, foci of atelectasis and emphysema are visible (H + E,
Mag. 100x).

Fig. 2. Light micrograph of the histologic section of the lung surface. Thickened vis-
ceral pleura is covered with fibrin. Subpleural inflammatory infiltrations with
neutrophiles, macrophages and lymphocytes are visible (H + E, Mag. 100x).












