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Abstract

Background: Bronchiectasis is usually caused by pulmonary infections and bronchial obstruction. It is still a serious problem in
developing countries as our country. We reviewed the morbidity and mortality rates and outcome of surgical treatment for bronchiectasis.
Patients and methods: Between 1990 and 2000, 166 patients (92 female and 74 male patients) underwent pulmonary resection for
bronchiectasis. The mean age was 34.1 years (range, 7-70 years). Mean duration of symptoms was 5.7 years. Results: Symptoms were
copious amount of purulent sputum in 135 patients, expectoration of foul-smelling sputum in 109, hemoptysis in 35 and cough in all patients.
The indication for pulmonary resection was failure of medical therapy in 158 patients, massive hemoptysis in five and lung abscess in three.
The disease was bilateral in six patients and mainly confined to the lower lobe in 127. One hundred and twenty patients had a lobectomy, 13
had a pneumonectomy, 21 had a segmentectomy and a combination of these approaches in 18. Operative morbidity and mortality were seen
in 18 (10.5%) and in three (1.7%) patients, respectively. Follow-up was complete in 148 patients with a mean of 4.2 years. Overall, 111
patients were asymptomatic after surgical treatment, symptoms were improved in 31, and unchanged or worse in six. Conclusions: Surgical
treatment of bronchiectasis is more effective in patient with localized disease. It is satisfactory with acceptable ratio of morbidity and

mortality. © 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

Bronchiectasis, a chronic necrotizing infection of the
bronchi and bronchioles leading to or associated with abnor-
mal dilation of these airways, was first described by La&nnec
in 1819 [1,2]. Today, with the improvement of health care
and the availability of suitable antibiotics, the prevalence of
bronchiectasis has declined and the patients with early
disease can be treated successfully by conservative proce-
dures in developed countries. Bronchiectasis still constitutes
an important problem in developing countries because of
tuberculosis, pneumonia, pertussis and serious rubeola infec-
tions [3—5]. Few recent reports of surgical management of
bronchiectasis are available in English literature.

We present herein our 11-year experience on 166 patients
with bronchiectasis who underwent surgical treatment.
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2. Patients and methods

Between 1990 and 2000, 166 patients with bronchiectasis
were operated on in the Department of Thoracic Surgery in
Ankara University School of Medicine. All patients were
evaluated with a detailed history and physical examination
and blood tests including a complete blood count and serum
chemistries. Pulmonary function tests were performed routi-
nely. Quantitative pulmonary ventilation and perfusion
scans were carried out in patients with poor pulmonary
function. Radiologic examinations included a chest radio-
graphy, and a chest computed tomography (CT). Before CT
was routinely used, bronchography was performed. The
patients were evaluated according to gender, age, symp-
toms, clinical and radiographic findings, the method of treat-
ment, and prognosis.

Chest physicians usually follow medically-treated
patients, and the decision to present the patients for surgery
was made by them, but the final decision was reached
together at the weekly medico-surgical meeting. All patients
had intensive chest physiotherapy in preoperative period.
Sputum culture and sensitivity tests of all patients were
examined and received prophylactic antibiotics. Chest
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physiotherapy programmes were continued until the daily
volume of the sputum decreased to 50 ml or less. Rigid
and/or flexible bronchoscopy were also performed for all
patients for the removal of secretion and determining foreign
body or endobronchial lesions. In adult patients, a double-
lumen endotracheal tube was used to provide isolated venti-
lation to each lung to prevent spilling of secretion to the other
side. Posterolateral thoracotomy was performed in all
patients. If the disease is limited to one lobe, lobectomy
was done and when the whole lung was affected, pneumo-
nectomy was performed. When patients had poor respiratory
functions tests or disease is fairly limited, segmentectomy
was performed. During pulmonary resection, excessive bron-
chial dissection was avoided, and peribronchial tissues were
preserved. Currently, toilet-bronchoscopy was performed
routinely preoperatively, after intubation. All resection
specimens were subjected to histopathologic examination
in order to confirm the diagnosis.

Postoperative management included intensive chest
physiotherapy and administration of antibiotics and analge-
sics.

Operative mortality included patients who died within 30
days after thoracotomy or those who died later but during
the same hospitalization. Follow-up information was
obtained for all survivors, either during periodic clinic visits
or telephone interview with the patients or his/her relatives.

The patients were followed up for a mean period of 4.2
years, ranging from 6 months to 10 years. Segmentectomy
was accepted as an incomplete resection. At last follow up,
the outcome of surgery was evaluated according to the
following criteria: (1) excellent-complete absence of preo-
perative symptoms leading to surgery; (2) good-marked
reduction in preoperative symptoms; and (3) no-change
no-reduction in preoperative symptoms.

Data are expressed as mean * standard deviation and
differences were considered statistically significant when
the P value was less than 0.05.

3. Results

The sex distribution was 92 females and 74 males with
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Fig. 1. Age distribution of patients.

Fig. 2. CT scan showing cystic bronchiectasis in the left lower lobe.

ages ranging from 7 to 70 years (mean, 34.1 years). Female
patients (55.4%) were greater than male patients (44.6%) in
number, but it was not statistically significant. Ages of 97
(58.4%) patients were above 30 years old (Fig. 1). Symptoms
were copious amount of purulent sputum in 135 (81.3%)
patients, expectoration of foul-smelling sputum in 109
(65.7%), hemoptysis in 35 (21.1%) and cough in all patients.
Mean time of complaining was 5.7 years (range 2-30 years).
Nearly all patients had recurrent pulmonary infection.

Chest CT scan was performed in 158 patients. Cystic
dilation in bronchus or dilated bronchi was seen in CT
scan (Fig. 2). In approximately 50% of patients, lobar retrac-
tion was noted with CT scan (Fig. 3). Bronchography was
performed in six patients.

The most common microorganisms were Haemophilus
influenza (13.8%), Pseudomonas aeruginosa (8.4%) and

Fig. 3. CT scan showing bronchiectasis with retraction in the left lower
lobe.
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Table 1
Surgical procedures

Left Right Total

No. of patients % No. of patients % No. of patients %
Pneumonectomy 9 52 4 2.3 13 7.5
Lobectomy 65 37.8 44 25.6 109 63.4
Bilobectomy 11 6.4 11 6.4
Lobectomy + segmentectomy 18 10.5 18 10.5
Segmentectomy 10 5.8 11 6.4 21 12.2

102 59.3 70 40.7 172 100

Streptococcus pneumonia (5.4%). In preoperative broncho-
scopic examination, neither a foreign body nor an endobron-
chial lesion was detected.

The indication for pulmonary resection was insufficiency
of conservative therapy in 158 (95.2%) patients, massive
hemoptysis in five (3%) and lung abscess in three (1.8%).
One hundred and seventy-two posterolateral thoracotomies
were performed in 166 patients. According to intraoperative
findings, left lower lobe (53.6%) was the most common
localization. One hundred and twenty patients (69.8%)
had a lobectomy, 13 (7.5%) had a pneumonectomy, 21
(12.2%) had a segmentectomy and combined lobectomy
and segmentectomy in 18 (10.5%) (Table 1). Lobectomy
was the most preferred one. Nine of the patients who had
pneumonectomy had the operation on the left side and four
on the right.

Operative morbidity was seen in 19 (11%) patients with
six (3.5%) major and 13 (7.5%) minor complications (Table
2). Re-thoracotomy was performed in 3 patients for post-
operative bleeding. Nasotracheal aspirations and rigid
bronchoscopy were used in four patients with atelectasis
for the removal of secretion. Operative mortality was seen
in three (1.7%) patients. The cause of death was pulmonary
embolism in one case, respiratory failure in one, and
bronchopleural fistula and empyema in one.

Follow-up was complete in 148 patients with a mean of
4.2 years (range 1-10 years). One hundred and eleven
patients were asymptomatic after surgical treatment, symp-
toms were improved in 31, and unchanged or worse in six.
The results of follow-up are shown in Table 3 and the results

Table 2
Complications following surgery for bronchiectasis

Complication No. of patients %

Postoperative bleeding 3 1.7
Bronchopleural fistula 1 0.6
Empyema 1 0.6
Pulmonary embolism 1 0.6
Pleural effusion 1 0.6
Prolonged air leak 3 1.7
Wound infection 5 29
Atelectasis 4 2.3

Total

—_—
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of complete resection were significantly better than those of
incomplete resection (P < 0.05).

3.1. Comment

The incidence of bronchiectasis is unknown [3]. Bronch-
iectasis is usually caused by pulmonary infections or bron-
chial obstruction. Bronchiectasis is still a problem in
developing countries as our country [3,4]. In spite of the
advances in thoracic surgery, the optimal treatment for
bronchiectasis remains controversial.

Recurrent pulmonary infection of childhood is an impor-
tant factor in the etiology. Similar to the other series, most of
our patients have recurrent infections in their histories
[3,5,6]. This situation is significant because of emphasizing
the importance of the adequate and favorable treatment of
pulmonary infections of childhood.

The diagnosis of bronchiectasis today can be somewhat
of a problem. Before the usage of CT, a bronchogram was
the standard procedure for diagnosis [7,8]. However, in
bronchography, timing of the study is important. Only one
lung is studied at a time, and the study should be done when
the patient is in optimal condition, after postural drainage,
and antibiotics have controlled any acute exacerbation and
secretions are decreased to a minimum [1]. However, these
conditions are not required for CT scan. The detailed images
demonstrate bronchial dilatation, peribronchial inflamma-
tion and parenchymal disease [7,8,9]. Some authors recom-
mended bronchography as a reliable method for the
diagnosis of bronchiectasis [4,5], however we did not
need bronchography for our patients. The preoperative diag-
nosis based on CT scan findings was consistent with opera-
tive findings in all our cases. After the routinely usage of
CT, we did not use bronchography and do not recommend it
for the diagnosis of bronchiectasis. The use of bronchogra-

Table 3
Results of complete and incomplete resections

Complete resection Incomplete resection

No. of patients % No. of patients %

Excellent 111 84.7
Good 18 13.8 13 76.5
No change or worse 2 1.5 4 23.5
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phy has been decreasing and has been progressively
replaced by CT scan as in our series [9,10]. According to
our experience, preoperative CT findings and operative
evaluation are sufficient to make a decision for complete
resection in bronchiectasis.

The initial treatment of bronchiectasis is primarily medi-
cal. If medical treatment is unsuccessful or frequent
episodes of hemoptysis, exist surgical therapy should be
considered [1,11]. Almost all patients with bronchiectasis
have been followed by chest physicians, being on medical
treatment for many years. The most common symptoms
were chronic cough, expectoration of foul-smelling, puru-
lent sputum. Sometimes the daily volume of the sputum
could be raised up to 250-500 ml. Consequently, patients
suffer from social deprivation and intrinsic depression.
According to our clinical experience, patient with bronch-
iectasis is often introverted. The use of antibiotics in almost
every recurrence of pulmonary infections increases the costs
of treatment and frequently causes side effects related with
these drugs. Hospitalization during pulmonary infections
also causes the loss of work force. After every acute infec-
tion, surrounding normal pulmonary tissues are also affected
and bronchiectatic areas get larger and lead to destroyed
lung. Moreover the surgical treatment of bronchiectasis is
satisfactory with acceptable operative mortality and
morbidity rates of 1-8.6 and 14-53% previously reported,
respectively [3-6,11]. These rates were 1.7 and 11% in our
series.

In bronchiectasis, unilateral, segmental or lobar distribu-
tion, persistent, recurrent symptoms when medication is
discontinued, recurrent infection and hemoptysis are each
an indication for surgical treatment [3-5,11]. The goals of
surgical treatment are complete resection and to ensure the
quality life. For successful surgery: (1) we recommend that
the operation should be performed in ‘dry period’. (2) In
intraoperative examination, if suspected areas that could not
be determined by radiological examination are present,
these parenchymal areas should be resected to perform
complete resection and to decrease relapse rates. (3) Surgi-
cal treatment of bronchiectasis should be done in childhood
because the residual lung could still grow to fill the space
left in the chest after resection.

Most of our patients have limited disease, and complete
resection was possible in 87.8% (n = 151). Bilateral
bronchiectasis does not present a contraindication to surgi-

cal therapy in selected patients [1,4,5]. In our series, six
patients (3.6%) had bilateral bronchiectasis. Results of
these cases were similar to those of other reports [1,5,11].
Complete resection of the lesion is important in these
patients. In our series, patients with complete resection
had better prognosis than those with incomplete resection.
More than 80% of our patients had total relief or substantial
improvement in their preoperative symptoms. These results
are similar to other series [1,5,11].

In conclusion, surgical treatment for bronchiectasis
should be limited when localized disease and life-threaten-
ing symptoms are present. For a successful result, complete
resection should be performed. In patients with bronchiec-
tasis, pulmonary resection can be performed with acceptable
morbidity and mortality rates.
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