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Objective: Bronchiectasis continues to be a major cause of morbidity and mortality
in developing countries. The purpose of this study was to present the results of our
14 years of surgical experience to re-evaluate our indications for using surgical
therapy and to analyze several factors that might affect the outcome and postoper-
ative complications of this disease.

Method: Age, sex, etiologic factors, symptoms, the duration of symptoms, radio-
logic and radionuclide examinations, preoperative evaluation, surgical procedures,
postoperative morbidity and mortality, and the follow-up results from 143 patients
operated on for bronchiectasis between January 1992 and January 2006, were
reviewed retrospectively.

Results: One hundred forty-three patients underwent 148 operations for bronchiec-
tasis. The mean age was 23.4 years. Complete resection was achieved in 118
patients. The morbidity rate was 23.0% and the mortality rate was 1.3%. Postop-
eratively, 75.9% of the patients were free of symptoms, 15.7% were improved, and
8.2% showed no improvement or were worse. The logistic regression analysis
showed that a history of tuberculosis and incomplete resection were independent
predictors of the operative result. Moreover, the lack of a preoperative broncho-
scopic examination, a forced expiratory volume in 1 second of less than 60% of the
predicted value, a history of tuberculosis, and incomplete resection were indepen-
dent predictors of postoperative complications.

Conclusions: A history of tuberculosis and incomplete resection were risk factors
both for postoperative complications and for a worse operative result. The lack of
a preoperative bronchoscopic examination and a low forced expiratory volume in 1
second were risk factors for postoperative complications. Surgery for multiple
segments on different lobes should be performed whenever possible.

he term bronchiectasis is derived from the Greek bronchus and ektasis,
meaning dilatation. Bronchiectasis was first described by Laenec in 1819
and, before the antibiotic era, was considered a morbid disease with a high
mortality rate from respiratory failure and cor pulmonale.! With the development of
antibiotics in the 1940s, this entity began to be seen less frequently, but, with the
emergence of drug-resistant microorganisms and the increasing frequency of drug-
resistant tuberculosis, an increased incidence of postinfectious bronchiectasis is
being noted.> The current increase in tuberculosis rates is directly related to
insufficient and irregular medication. Additionally, irregular and inadequate treat-
ment, the cessation of medication shortly after symptom improvement, and a lack of
check-ups after treatment are factors accelerating recurrent pulmonary infection in
developing countries. Therefore, bronchiectasis continues to be a major cause of
morbidity and mortality in developing countries as well as in Turkey.*”
Complications of this condition include hemoptysis, pulmonary abscess, brain
abscess, amyloidosis, and respiratory failure. Cor pulmonale accounts for 37% of
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Abbreviations and Acronyms
HRCT = high-resolution computed tomography
Sao, = arterial oxygen saturation

deaths.® However, risk factors that may affect the outcome
and morbidity in patients with bronchiectasis have not been
elucidated fully. The purpose of this study was to present
the results of our 14 years of surgical experience to re-
evaluate our indications for using surgical therapy and to
analyze several factors that might affect the outcome and
postoperative complications of this disease.

Patients and Methods

We reviewed the medical records of 143 patients who underwent
surgical resection for bronchiectasis between January 1992 and
January 2006 at the thoracic surgery departments of Dicle and
Kocatepe Universities. The following variables were analyzed:
age, sex, history of tuberculosis, symptoms, duration of symptoms,
radiologic and radionuclide examinations, results of bacterial cul-
tures of sputum and/or bronchial aspirate and preoperative pulmo-
nary function test or exercise-tolerance test, whether studies with
rigid and/or flexible bronchoscopes had been performed, type of
bronchiectasis, type of operation, postoperative morbidity and
mortality, the result of surgical therapy, and the follow-up results.

Patients were chosen as candidates for surgical treatment ac-
cording to the following criteria: localized bronchiectasis docu-
mented by high-resolution computed tomography (HRCT); ade-
quate cardiopulmonary reserve; symptoms such as chronic
productive cough, repeated or significant hemoptysis, lung ab-
scess, empyema, and recurrent pulmonary infections; and failure
of medical treatment. Medical therapy constituted judicious use of
systemic antibiotics based on current sputum or bronchoscopic
lavage cultures, mucolytic agents, nonirritant expectorants, pos-
tural drainage, humidification, anti-inflammatory agents, and bron-
chodilators. Failure of medical treatment was defined as frequent
exacerbations interfering with normal professional or social life or
requiring multiple hospitalizations. The locus of hemorrhage was
identified bronchoscopically in patients with repeated or signifi-
cant hemoptysis, and, after the lungs were assessed by HRCT,
surgery was planned in patients who did not respond well enough
to conservative treatment.

The initial diagnosis was based on the history and physical
examination. The evaluation process included radiologic and phys-
iologic parameters. Radiologic information included chest radio-
graphs for all patients. Before 1996, preoperative bronchography
and/or chest computed tomography was performed to evaluate the
severity and distribution of bronchiectasis. Since 1996, HRCT has
supplanted bronchography in the diagnosis of bronchiectasis. Pul-
monary function tests were performed routinely in older children
and all adult patients. Children younger than 10 years old were
evaluated by an exercise-tolerance test. Pulmonary ventilation/
perfusion scan was performed to estimate the postoperative lung
function, and appropriate cardiorespiratory reserve was necessary
for operative consideration. Laboratory tests were also run to
determine cardiac, renal, and hepatic functions. Examination with

a rigid and/or flexible bronchoscope was also performed in 117
(81.8%) patients for the removal of secretions and for determining
foreign body or endobronchial lesions. The bronchial aspirate and
sputum were cultured routinely for pyogenic and tubercular bacilli.

All patients received intensive chest physiotherapy during the
preoperative period. Patients were given antibiotics on the basis of
the sputum and/or bronchial aspirate culture. For patients reporting
sputum production, chest physiotherapy and expectorant and pre-
operative antimicrobial therapy were continued until the daily
volume of sputum decreased to a minimum. Prophylactic antibi-
otics were given for 48 hours before the operation in patients with
negative culture antibiograms. With the intention of timing the
operation when tuberculosis was inactive, we performed elective
surgery usually 6 months after the last positive sputum culture for
acid-fast bacilli and after the completion of antituberculosis
treatment.

Posterolateral thoracotomy was performed in all patients. Tho-
racotomy was performed so as to conserve as much muscle as
possible. A left-sided double-lumen endotracheal tube was used to
avoid contralateral contamination of secretions. In children under
13 years old, in whom the double-lumen endotracheal tube was not
used, bronchoscopy was performed, and the bronchus of the side
ready for resection was cleaned by aspiration before the introduc-
tion of an endotracheal tube. A Fogarty embolectomy catheter was
used as a bronchus blocker in 3 patients, with satisfactory results.

Excessive bronchial dissection was avoided, and peribronchial
tissues were preserved. The bronchial stump was manually sutured
with nonabsorbable materials in some patients or closed with a
mechanical stapler in others, and a stump covering with medias-
tinal pleura or tissue was performed. All specimens had pathologic
confirmation of bronchiectasis. Complete resection is defined as an
anatomic resection of all affected segments assessed preopera-
tively by either HRCT or bronchography. Postoperative compli-
cations were monitored for 30 days. Operative mortality was
defined as a patient’s death within 30 days of thoracotomy.

At the final follow-up, after 6 months, the outcome of surgery
was evaluated according to the following criteria: excellent (com-
plete absence of preoperative symptoms that led to surgery), good
(marked reduction in preoperative symptoms but needing antibi-
otic therapy occasionally), no change (no reduction in preoperative
symptoms, and no decrease in hospital admissions or medical
therapy requirements), and worse (frequent exacerbations of dis-
ease requiring hospitalization).

Clinical data were calculated by the mean and standard devi-
ation. The influences of some variables on the prognosis after the
operation were studied by dividing the patients into an improved
group (“excellent” or “good” outcomes) and an unimproved group
(“no change” or “worse” outcomes). Logistic regression analyses
were used to compare a variety of clinical factors between the
groups. Additionally, the association between potential risk factors
and postoperative complication was calculated.

Results

The mean age of the 143 patients at the time of thoracotomy
was 23.4 years (range, 3—63 years). There were 52 female and
91 male patients. Thirty-nine (27.2%) patients were less than
17 years old. The mean duration of the symptoms was 28.5
months (range, 0—156 months). One hundred thirteen (79.0%)
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patients had chronic symptoms present for a mean of 47.4
months (range, 12-156 months). There was a history of tuber-
culosis in 22 (15.3%) patients. Presenting symptoms of the
patients were summarized in Table 1.

Preoperative diagnostic studies included chest radio-
graphs in all patients, HRCT in 104 (72.7%), contrast bron-
chography in 26 (18.1%), computed tomography in 19
(13.2%), and bronchoscopy in 117 (81.8%). Bronchoscopy
was not performed in 26 patients. Eight of them refused
bronchoscopy. The other 18 were pediatric patients, and we
did not have a pediatric bronchoscope available for ages 5 to
10 between 1992 and 1996. We have been performing
bronchoscopy on all pediatric and adult patients preopera-
tively for 10 years. The type of bronchiectasis was saccular
in 66 (46.1%) patients, cylindrical in 47 (32.8%), and var-
icose in 20 (13.9%). The disease was unilateral in 132
(92.3%) patients and bilateral in 11 (7.6%). The mean
number of segments involved was 3.4 (range, 1-12 seg-
ments). Four or fewer segments were involved in 76
(53.1%).

One hundred thirty-four (93.7%) patients had respiratory
function tests, with the majority (79.1%) showing normal
ventilatory patterns. The remainder showed a mixed or
obstructive ventilatory pattern. The 6-minute walk test was
performed along a level hospital corridor in 9 younger
children. Arterial oxygen saturation (Sao,) was measured by
finger pulse oximetry before and during the test and moni-
tored continuously. Measurements were recorded at 30-
second intervals. All patients were able to walk continu-
ously for the 6-minute period. The lowest Sao, was used to
calculate minimum Sao,. Mean minimum Sao, was 94.7.
Care was taken to ensure that Sao, did not decrease below
90%. Along with exercise, a 2% or greater desaturation was
considered to represent a risk.” One patient seen to be at risk
received 3 weeks of additional chest physiotherapy, incen-
tive spirometry, and ambulation with physical therapy. The
patient underwent surgery after this course of treatment. No
patient was observed to have effort dyspnea after the test.

The most common microorganism that was obtained
from preoperative sputum cultures was Haemophilus influ-
enzae (Table 2). The most common probable etiology was
postobstructive pneumonitis (Table 3). The indication for

TABLE 1. Presenting symptoms of the patients

TABLE 2. Microbiologic culture results of the patients

Microorganism n %

Haemophilus influenzae 18 12,5
Staphylococcus aureus 13 9.0
Streptococcus pneumoniae 9 6.2
Pseudomonas aeruginosa 8 5.5
Bacteroides and other anaerobes 7 48
Klebsiella pneumoniae 5 34
Negative culture 83 58.0

pulmonary resection was failure of medical therapy in 106
(74.1%) patients, recurrent or massive hemoptysis in 21
(14.6%), lung abscess in 9 (6.2%), and empyema in 7
(4.8%).

Of the 21 patients with with hemoptysis, 4 had massive
hemoptysis. These 4 patients underwent surgery after bron-
choscopic evaluation and intervention. Massive hemoptysis
was defined as expectorating more than 600 mL of blood in
24 hours. A rigid broncoscope was used under emergency
conditions to determine the location of hemorrhage in pa-
tients with massive hemoptysis. Irrigation with physiologic
saline with ice was performed to stop the bleeding. Then the
bleeding bronchus was catheterized for 1 hour via a double-
lumen endotracheal tube. In 3 of these 4 patients, the locus
of hemorrhage was clearly detected; in the fourth the hem-
orrhage could not be exactly localized. HRCT revealed
signs of destroyed lung in 2 patients who required left
pneumonectomy. Among 17 patients with repeated or sig-
nificant hemoptysis, there was unilateral hemorrhage in 15,
whereas the locus of hemorrhage was bilateral in the re-
maining 2. Once hemorrhage was under control, these pa-
tients underwent resection. Six (4.1%) patients had under-
gone prior operations for bronchiectasis: 4 had had
lobectomy and 2 lobectomy and lingulectomy.

One hundred forty-three patients underwent 148 opera-
tions for bronchiectasis. Two patients underwent staged
thoracotomies. Rethoracotomy owing to complications was
performed in 3 patients. The types of procedures are pre-
sented in Table 4. Six of the patients undergoing pneumo-
nectomy had completion pneumonectomies. Eight of the
patients who had pneumonectomy had the operation on the

TABLE 3. The probable etiology of bronchiectasis

Symptom n % Etiology n (%)

Productive cough 94 65.7 Postobstructive pneumonitis 34 (23.7%)
Fetid sputum 72 50.3 Pneumonia 22 (15.3%)
Recurrent infections 69 48.2 Tuberculosis 22 (15.3%)
Hemoptysis 21 14.6 Childhood infections 19 (13.2%)
Chest pain 12 8.3 Foreign body aspiration 4(2.7%)
Fever 5 34 Pulmonary sequestration 2 (1.4%)
No symptom 2 20 Unknown etiology 40 (27.9%)
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TABLE 4. The operations carried out

Operations n %
Lobectomy 82 55.4
Segmentectomy 17 1.4
Basal segmentectomy 16 10.8
Pneumonectomy 12 8.3
Bilobectomy 7 47
Basal segmentectomy + lingulectomy 5 3.3
Basal segmentectomy + middle lobectomy 4 2.7
Rethoracotomy owing to complications 3 2.0
Wedge resection 2 1.3

left side, and 4 on the right. Complete resection of all
bronchiectasis was done in 118 (82.5%) patients. Sixteen of
122 (13.1%) patients with unilateral involvement had in-
complete resections. In contrast, 9 of 11 (81.8%) patients
with bilateral involvement had incomplete resections. Post-
operative HRCT was used to control whether the resection
was complete or not. Complete resection is defined as an
anatomic resection of all affected segments. Incomplete
resection was noticed in 25 patients. Sixteen of the patients
had unilateral bronchiectasis. Wedge resection was per-
formed in 6 and segmentectomy was performed in 10 of
these patients. Nine of the patients who had incomplete
resection had bilateral bronchiectasis. Two of these patients
died. Another 2 patients did not undergo a second operation
because of their reasonably good outcomes. Five other
patients refused a second operation although the second
operation was planned. We consider that our slightly high
incomplete resection rate is the result of our performing
smaller than required resections in wedge resection and
segmentectomy operations.

Complications occurred in 33 (23.0%) patients (Table 5).
Eleven patients had atelectasis postoperatively and were
treated successfully with aspiration of the secretion through
a fiberoptic bronchoscope. Seven of these 11 patients re-
quired repeated bronchoscopic treatments for the manage-
ment of atelectasis. In 7 patients there was an air leak lasting
more than 2 weeks, and in 1 of these patients empyema
developed eventually. Six of 7 patients were treated with

TABLE 5. Complications after surgery for bronchiectasis

Complications n %

Atelectasis 1 1.6
Persistent air leak more than 15 days 7 4.8
Empyema 5 34
Supraventricular arrhythmias 3 2.0
Pneumonia 3 2.0
Postoperative hemorrhage 2 1.3
Respiratory insufficiency 2 1.3
Total 33 23.0

negative suction applied to their chest tubes, and 1 patient
required surgical reintervention for closure of the fistula and
myoplastic procedures. Five patients had empyema. They
had tube thoracostomy and were successfully treated med-
ically. Three patients had severe supraventricular arrhyth-
mias, all controlled pharmacologically. Three patients had
pneumonia and they were successfully treated medically.
Two patients had postoperative hemorrhage requiring re-
exploration. During re-exploration, hemorrhage from the
bronchial artery was observed in 1 patient, whereas the
exact locus of hemorrhage could not be found in the other.
Two patients had respiratory insufficiency that required
mechanical ventilation. Mortality was seen in 2 (1.3%)
patients, caused by respiratory failure.

Follow-up was complete in 133 (93.0%) patients with a
mean of 4.2 years (range 6 months—12 years). One hundred
one (75.9%) patients were free of symptoms after surgical
treatment, symptoms were improved in 21 (15.7%), and
were unchanged or worse in 11 (8.2%). Of the patients who
underwent complete resection, 98.3% benefited from the
operation and, of those who underwent incomplete resec-
tion, only 12.1% benefited. The logistic regression analysis
showed that tuberculosis history and incomplete resection
were independent predictors of the no improvement group.
Moreover, lack of preoperative bronchoscopy, a forced ex-
piratory volume in 1 second of less than 60% of the pre-
dicted value, tuberculosis history, and incomplete resection
were independent predictors of postoperative complications
(Tables 6 and 7).

Discussion

There are many causes of bronchiectasis. Recurrent pulmo-
nary infection during childhood is an important factor in the
etiology. Similar to other series, most of our patients had
recurrent infections in their histories,>>® and most had
histories of insufficient medication for pulmonary infection.
Bronchial obstruction by foreign bodies is another impor-
tant etiologic factor in children. In developing countries,

TABLE 6. Relation between clinical variables and postop-
erative complications

Variables OR 95% Cl P value
Gender (male:female) 0.584 0.248-1.376 .219
Age (<17:=17 ys) 1.926 0.728-5.108 .186
Symptoms duration (<12: =12 m) 1.256 0.465-3.392 .653
Positive culture (present:absent) 1.025 0.466-2.253 .951

Bronchoscopy (present:absent) 0.084 0.032-0.220 .000
Bronchiectasis type (saccular:others) 0.964 0.441-2.105 .927
FEV,(value <60%:=60 predicted) 0.164 0.059-0.458 .001
Type of resection 0.031 0.010-0.096 .000
(complete:incomplete)

OR, Odds ratio; Cl, confidence interval; FEV,, forced expiratory volume in 1
second.
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TABLE 7. Relations between clinical variables and oper-
ative results

Variables OR

95% CI P value

Gender (male:female) 0.905 0.251-1.376  .878
Age (<17:=17y) 3.191 0.392-25.966 .278
Symptoms duration (<12: =12 mo)  2.039 0.248-16.792 .508
Positive culture (present:absent) 2590 0.720-9.313  .145
Bronchoscopy (present:absent) 0.337 0.090-1.258  .105
Bronchiectasis type (saccular:others) 1.457 0.422-5.027  .551
FEV,(value <60%:=60 predicted) 0.399 0.096-1.661  .207
Type of resection 0.031 0.006-0.155  .000
(complete:incomplete)

OR, 0dds ratio; Cl, confidence interval; FEV,, forced expiratory volume in 1
second.

tuberculosis is still one of the most important causes of
bronchiectasis. Bronchiectasis commonly develops between
1 and 3 months after the initial infection and usually in the
same pulmonary region.”'® This complication can be found
in up to 11% of patients with tuberculosis. In a previous
series, 84.2% of 120 patients, followed up because of bron-
chiectasis, had a history of tuberculosis.'''? In Turkey,
there is still a high incidence of pulmonary tuberculosis;
hence, a significant number of our patients (22; 15.3%) had
a history of tuberculosis. In our study, tuberculosis history
was an independent predictor of postoperative complication
and operative result. Chronic inflammation and advanced
pleural adhesions are commonly encountered in patients
with a history of tuberculosis. We considered that this may
be the reason for increased postoperative complications.
Therefore, it is essential to soundly treat tuberculosis to
prevent postinfectious bronchiectasis.

The presumptive diagnosis of bronchiectasis is still
prompted by clinical findings. Chest radiographic findings
that are suggestive but nondiagnostic of bronchiectasis in-
clude stranding, cystic lesions, volume loss with crowding
of vessels, air—fluid levels and honeycombing, and areas of
infiltrates and atelectasis.” HRCT is a modality of choice in
the diagnosis of bronchiectasis, with only a 2% false neg-
ative and a 1% false positive rate.'> HRCT has now largely
supplanted bronchography as a definite diagnosis and has
become the best tool for the diagnosis of bronchiectasis.’

The standard of care for patients with bronchiectasis
includes treatment of underlying conditions, management of
infectious exacerbations, and bronchial hygiene.'* Preoper-
ative bronchoscopic examinations were performed in 117
(81.8%) of our patients as an adjuvant diagnostic method, to
rule out benign or malignant bronchial obstruction, and for
localization, collection of samples for microbiology, and
bronchial toilet. We consider it essential in the preoperative
evaluation and tracheobronchial cleaning of all patients.
In our study, patients in whom bronchoscopy was not
performed had a significantly higher rate of postoperative

complications. Postoperative complications developed in
9 patients who did not receive bronchoscopic treatment.
These complications were as follows: atelectasis in 7
patients, pneumonia in 1 patient, and respiratory insuffi-
ciency in 1 patient. Therefore, it should be routinely used
preoperatively.

Pulmonary function studies were performed in 134
(93.7%) of our patients. As was the case with other se-
ries, we found a normal ventilatory pattern in the ma-
jority of patients (79.1%). The remainder showed a mixed
or obstructive ventilatory pattern. In 19 (14.1%) patients
with low forced expiratory volume in 1 second (< 60% of
the predicted value), the postoperative complication rate
was significantly high. This indicated that surgery should be
delayed in cases of severe inflammation until adequate
control has been achieved. In addition, the preoperative
treatment should include reducing airway obstruction and
eliminating microorganisms from the lower respiratory
tract, which consists of antimicrobial therapy, postural
physiotherapy, bronchodilators, and corticosteroids.’

The goals of surgical therapy for bronchiectasis are to
improve the quality of life for those patients in whom
medical treatment has failed and to resolve complications
such as empyema, severe or recurrent hemoptysis, and lung
abscess.”!” Complete and anatomic resection should be
done with preservation of as much lung function as possible
to avoid cardiorespiratory limitation.'® It was reported that
the symptoms persisted when incomplete resection was
carried out.'” We performed complete resection in 82.5% of
our patients, and preoperative symptoms resolved com-
pletely in 75.9% and improved in 15.7% (ie, 91.6%
benefited from the operation). In the light of these find-
ings, we suggest that complete resection should be per-
formed for the surgical treatment of bronchiectasis and
that incomplete resection should only be used for the
palliative treatment of certain life-threatening symptoms.

Postoperative complications were observed in 11% of
patients who underwent complete resection and in 80% of
those who underwent incomplete resection. When sugges-
tive lung regions are not excised, with the aim of sparing as
much lung tissue as possible, more postoperative complica-
tions occur and a second operation that carries a higher
morbidity and mortality might be required to remove the
residual diseased tissues.?’ Therefore, we suggest that, dur-
ing intraoperative examinations, if suggestive areas that
could not be determined by radiologic examination are
present, these parenchymal areas should be resected to
perform complete resection and to decrease relapse rates.

Surgical treatment is usually offered only when the dis-
eased area is well localized and restricted to one or several
segments within the same lobe. Surgery in multiple seg-
ments on different lobes is technically more difficult, result-
ing in higher morbidity and mortality.?' In these patients
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resection is recommended only for severe life-threatening
hemoptysis or infection-related complications.’** However,
pulmonary resection is indicated early in patients with seg-
mentary bronchiectasis, before other portions of the lung
become grossly diseased. In 5 of our patients, resection of
the basal segments of the left lower lobe without the apical
segment plus lingulectomy was performed. In addition, in 4
of our patients, right middle lobectomy, protecting the api-
cal segment of the right lower lobe, along with basal seg-
mentectomy was performed. Our purpose was to protect as
much pulmonary function as possible, with the aim of
removing only the affected areas of different lobes. Of these
patients, 1 had complications that required rethoracotomy
for hemothorax. In another patient, pneumonia developed,
which responded to conservative treatment. Yuncu and asso-
ciates” observed no morbidity in 3 patients who underwent
multiple-segment resection. Schneiter and colleagues®' re-
ported minor complications requiring medical therapy in 3 of
23 patients with bronchiectasis affecting at least one segment
in two different lobes.

Sixteen patients underwent basal segmentectomy with
preservation of the superior segment. As recommended,® we
tried to protect the anatomic structure of the superior seg-
ment in cases of bronchiectasis of the lower lobe when the
superior segment of this lobe was normal. In such patients,
the superior segment had undergone a compensatory in-
crease in volume and the affected basal segments had be-
come small. Thus, the functional value of the superior
segment was similar to that of the lower lobe.** Patients
with an uninvolved apical segment were found to have
better spirometric values than those with more extensive
disease.* Atelectasis of the preserved superior segment of
the lower lobe occurred in 1 of 16 patients who underwent
basal segmentectomy, and it could be treated with fiberoptic
bronchoscopic aspiration. In another patient, a postoperative
air leak lasting 1 week was observed, but the negative
section was treated conservatively.

Bronchiectasis is an inflammatory disease of the lungs,
and the risk of postoperative empyema developing is higher
than in other cases. Empyema, on the other hand, is a risk
factor for bronchopulmonary fistula.>® Therefore, we sug-
gest reinforcement of the bronchial stump in all patients.
Additionally, to avoid empyema, we recommend postoper-
ative bacterial culture of thoracic effusion if the remaining
lung shows signs of persisting inflammation. Sputum reten-
tion is common because patients with this disease might
have problems with ciliary motion and postoperative expec-
toration, which would be easily disrupted.® In our series,
respiratory physiotherapy was reinitiated on the first post-
operative day and continued for 2 weeks after discharge. We
used bronchoscopy for sputum aspiration during the early
postoperative period if physiotherapy was not effective.
Virtually all patients had specific or large-spectrum intra-

venous antibiotic therapy for 1 week. The rate of compli-
cations in the current literature varies between 9.4% and
24.6%.% In our series, the rate was 23.0%, in agreement with
the literature. Mortality ranges from 0% to 8.3% in the
literature and mortality in our series was 1.3%. There was
no operative mortality in our series.

Conclusions

Tuberculosis history and incomplete resection were inde-
pendent predictors both of postoperative complications and
of worse operative results. A lack of preoperative bronchos-
copy and low forced expiratory volume in 1 second were
independent predictors of postoperative complications. Pa-
tients should be well prepared during the preoperative pe-
riod with regard to infection to minimize postoperative com-
plications. Surgical resection aimed to minimize the number of
resected segments, without compromising the objective of
eliminating the disease. Surgery for multiple segments on
different lobes should be performed whenever possible. When
necessary, surgical treatment of bronchiectasis can be per-
formed with acceptable morbidity and low mortality accord-
ing to our results.
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