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Yield and complications of flexible fiberoptic bronchoscopy
in a teaching hospital
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ABSTRACT

 تقييم مدى فعالية تنظير القصبات باملنظار القصبي الليفي:الهدف
املرن في تشخيص احلاالت املرضية وتقييم االختالطات الناجمة عن
هذا الفحص في مستشفى امللك خالد اجلامعي ( مستشفى كبير في
.) الرياض _ اململكة العربية السعودية
 مراجعة لتقارير تنظير القصبات مع ما يوافقها من نتائج:الطريقة
املرضى الذين خضعوا للتنظير خالل ثالث سنوات من كانون الثاني
 حيث,م2006 ) م وحتى كانون أول ( ديسمبر2004 ) ( يناير
,  التشخيصي احملتمل,تتظمن هذه املراجعة أستطبابات التنظير
.التشخيصي النهائي و االختالطات التي سجلت أثناء وبعد التنظير
) %83.7 ( 592 . مريض707  مت إجراء الدراسة على:النتائـج
) %19.3( 115 , خضعوا لتنظير القصبات بهدف تشخيصي
18 -+42  متوسط العمر, خضعوا لتنظير القصبات بهدف عالجي
 اخلمج ( األنتان ) بالتفطرات السلية ( الدرن ) والسرطان كانا, عام
 ) بالترتيب%25.9  و%35.9 ( أهم االستطبابات إلجراء التنظير
 مت تأكيد.%58 والنتيجة اإلجمالية لقدرة التشخيصي كانت
,  من احلاالت املشتبهة بها%67 تشخيصي التدرن ( السل ) في
 ومت تأكيد األورام, %40.5 ذات الرئة اجلرثومية تأكيد تشخيصي
 من احلاالت املشتبه بها باستخدام إجراءات%61.2 السرطانية في
86 ) مريض من أصل%43(37  ومت تشخيص. تنظيرية مختلفة
 حيث مت تشخيص الداء, مريض مصاب بأمراض الرئة اخلاللية
 أو ذات الرئة اخلاللية العادية%57 الفرناوي ( الساركويتد ) بنسبة
 والنسبة%88  ) بنسبةBoop (  بينما مت تأكيد مرض%40 بنسبة
 حيث لوحظ حدوث تراوح الصدر%5 اإلجمالية لالختالطات كانت
 وكان حدوثه بشكل خاص فقط مع أخذ اخلزعة عبر%0.56 بنسبة
. معدل الوفيات كان صفر باملئه, القصبات
 يعتبر استخدام املنظار القصبي الليفي املرن لتنظير القصبات:خامتة
 وبنسبة اختالطات منخفضة القدرة, وسيلة تشخصيه ناجحة
.لتشخيصه في مركزنا كانت مماثلة لتلك في املراكز الغربية
Objective: To assess the diagnostic yield and safety of
flexible fiberoptic bronchoscopy (FFB).
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Methods: A retrospective review of bronchoscopy
reports and corresponding patients’ charts over 3 years
from January 2004 - December 2006 in King Khalid
University Hospital, Riyadh, Kingdom of Saudi Arabia.
Indication for procedure, suspected diagnosis, final
diagnosis, and complications were reported.
Results: Out of 720 patients, 707 (98.2%) patients had
a full follow up. Five hundred and ninty-two (83.7%)
underwent FFB for diagnostic purposes and 115 (16.3%)
for therapeutic purposes. The mean age was 42 ± 18 years.
Infection, including mycobacterium tuberculosis, and
malignancy were the 2 main indications for FFB (35.9%
and 25.9%). The overall diagnostic yield was 58%.
Tuberculosis was diagnosed in 67% of suspected cases,
whereas bacterial pneumonia was diagnosed in 40.5%.
Malignancy was confirmed in 61.2% of suspected cases.
Bronchoscopy diagnosed 37 (43%) of 86 patients with
interstitial lung disease. The diagnostic yield was 57%
for sarcoidosis, 40% for usual interstitial pneumonia and
88% for bronchiolitis obliterans organizing pneumonia.
The overall complication rate was 5%; pneumothorax
occurred in 0.56% and was associated exclusively with
transbronchial biopsy. No mortality was observed.
Conclusion: Flexible fiberoptic bronchoscopy is a
useful diagnostic tool with a low rate of complications.
The diagnostic yield in our institution is similar to that
reported in Western series.
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F

lexible fiberoptic bronchoscopy (FFB) is a well
established procedure in pulmonary medicine. It is
considered an important tool in the diagnosis, staging,
and the therapy of lung cancer and many other varieties of
pulmonary diseases.1-3 Its safety and diagnostic yield have
been reported before.2-4 Complications are well known
but rare.4,5 Several medical centers all over the world have
discussed their experience using this technique. Their
diagnostic yield varied due to differences in techniques,
patient’s recruitment, and local laboratory experience.6-9
In the Middle East however, there have been few reports
of using bronchoscopy as a diagnostic procedure.10,11
These reports are either descriptive or had a relatively
small number of patients. Therefore, we decided to
assess the diagnostic yield of routine bronchoscopy in
patients with different pulmonary diseases in a large
university hospital in Riyadh, Saudi Arabia.
Methods. All consecutive FFB were retrospectively
reviewed using bronchoscopy reports and corresponding
patient’s charts over 3 years from January 2004 December 2006 in King Khalid University Hospital,
Riyadh, Saudi Arabia. The study was approved by the
hospital’s ethical committee and consent was obtained
from each patient prior to procedure. Each FFB was
completed by a pulmonary physician or a fellow
under a consultant’s supervision. Demographic data
were recorded including: age, gender, indication
for procedure, pre-medication, radiographic findings,
suspected diagnosis, bronchoscopy findings, final
diagnosis, and complications of bronchoscopy. Suspected
diagnosis was based on clinical and radiographic findings
whereas final diagnosis was based on microbiological
and histopathological diagnosis. The procedure was
performed using a fiberoptic bronchoscopy (Olympus
BF type 1 T260) in an equipped endoscopy suite. In
the case of unstable or intubated patients, the procedure
was performed in the intensive care unit (ICU). Premedication consisted of administration of inhaled
and liquid xylocaine to the oropharynx and nostrils.
Midazolam and other pre-medications were left to the
discretion of the pulmonary physician. All patients were
supplemented with oxygen through nasal cannula and
were continuously monitored with electro-cardiogram
and pulse oximetry. Bronchoscopy was performed in
supine position. Liquid xylocaine 2% was administered
through the bronchoscope directly to the vocal cords
and the bronchial tree as needed. Bronchial brushing,
bronchoalveolar lavage (BAL), bronchial biopsy (BB)
were performed as international recommendations.12
Transbronchial biopsy (TBB) was performed blindly.
Statistical analysis. Data collected were encoded
into MS Excel 2003 for windows XP professional. Age
was presented as mean ± standard deviation. Due to
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the descriptive nature of this study, all other data were
presented as percentages (%).
Results. A total of 720 patients underwent FFB
procedures. Thirteen patients (1.8%) were excluded
due to incomplete follow up data. The remaining 707
patients were studied. Their mean age was 42 ± 18 years
and 452 (63.9%) were males. Of 707 bronchoscopies,
592 (83.7%) were diagnostic and 115 (16.3%) were
therapeutic. A total of 540 BAL, 267 cytobrushing,
129 TBB, and 78 BB were performed. Indications
for bronchoscopy are shown in Table 1. The overall
diagnostic yield was 344 (58%). Infection including
TB was suspected in 35.9%, followed by malignancy in
25.9%. Active TB was suspected in 91 (35.8%) while
163 (64.2%) had unresolved pneumonia (Figure 1).
Bacterial pneumonia was diagnosed microbiologically
in 66 (40.5%), pneumocystis carinii pneumonia in
3 (1.8%) and Candida species in 10 (6.1%). In 10
(4.9%) patients alternative diagnosis was confirmed,
mainly TB and 2 patients had bronchiolitis obliterans
organizing pneumonia (BOOP). In the remaining 74
(45.4%) samples no organisms were isolated. Overall,
FFB was diagnostic of pulmonary TB in 61 (67%)
patients. Bronchoalveolar lavage of 23 (37.7%) samples
with 3 smear-negative sputum where positive with AFB
stain whereas, BAL culture was positive in 50 (54.9%)
samples. Transbronchial biopsy revealed granule in 11
(9.9%). Tuberculosis was excluded in 30 patients, out of
which 19 patients were treated for pneumonia. Of 183
patients, suspected to have malignancy, 112 (61.2%)
patients were confirmed using various bronchoscope
procedures, BB were positive in 68 (37.2%), cytobrushing
in 53 (29%), and BAL in 56 (30.6%). Surgical biopsy
proved malignancy in 24 (13.1%) patients. The

Table 1 - Indications of bronchoscopy of all patients (n=707).
Indications

No. of patients (%)

Diagnostic
Suspected infection

254

(35.9)

Tuberculosis

91

(35.8)

Pneumonia

163

(64.2)

183

(25.9)

Suspected interstitial lung disease

86

(12.2)

Hemoptysis

69

(9.8)

102

(14.4)

3

(0.4)

10

(1.4)

Suspected malignancy

Therapeutic
Retained secretion
Foreign body
Others
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Figure 1 - Diagnostic yield of Flexible fiberoptic bronchoscopy in 592 patients.

Table 2 - Percentage of complications of bronchoscopy (n=707).
Complications

No. of patients (%)

Hypoxia

14

(2.0)

Minor bleeding

10

(1.4)

Pneumothorax

4

(0.6)

Bronchospasm

3

(0.4)

Massive bleeding

2

(0.3)

Bradycardia

2

(0.3)

35

(5.0)

Total

remaining 47 (25.7%) patients alternative diagnosis
was confirmed; mainly bronchiectasis, infection, and
interstitial fibrosis. Endobronchial malignancies were
diagnosed in 65 patients (94.2%) out of 69 who had a
macroscopically visible tumor. Interstitial lung disease
was confirmed in 37 (43%) patients with TBB. Out of
21 patients with sarcoidosis, 12 (57%) were diagnosed
by TBB and endobronchial biopsy. The other 6 patients
were diagnosed on the basis of CT scan of the lung
and/or skin and liver biopsy, and the remaining 3
patients by open lung biopsies. In 20 UIP patients, 8
were diagnosed (40%) by TBB, 6 patients by CT scan,
and 6 patients underwent open lung biopsy. Out of
4 patients with non specific interstitial pneumonitis,
2 were diagnosed by TBB. Bronchiolitis obliterans

organizing pneumonia was diagnosed in 8 of 9 patients
by TBB. The rest of TBB revealed extrinsic allergic
alveolitis in 2, eosinophilic pneumonia in 4 and radiation
pneumonitis in one. Only 26 (37.7%) patients with
hemoptysis were confirmed to have existing pathology,
5 with malignancy, 10 with pneumonia, 7 with chronic
bronchitis and 4 due to post nasal discharge (one of
them had allergic rhinitis and 3 had nasal polyps).
Complications are shown in Table 2.
Discussion. The study confirms the importance
of FFB in the diagnosis of different pulmonary diseases.
Our main finding is that, the yield from bronchoscopy
in our institution is in keeping with recent published
data from other parts of the world.6-9 Although the
indication for bronchoscopy remained the same,
different regions may have different priorities. Our
findings are in agreement with recent reports from
neighboring countries where infection was the most
common indication for bronchoscopy, and was
confirmed in 31-51% of cases.9,10 Reports from other
Asian countries such as Malaysia and Ceylon confirmed
that infection was the most common diagnosis made
by bronchoscopy13,14 contrary to reports from Western
countries, where infections ranked second after
malignancy.7,8 The utility of FFB in the diagnosis of
pulmonary TB is well established. Previous reports
from different countries obtained a yield of 7.5-27% of
BAL in smear-negative sputum.15-18 Our results are in
www. smj.org.sa
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agreement with these reports, with overall diagnostic yield
of 67%. However, our results are less than the study
carried out by Anderson et al,19 where 19/20 (95%) had
a positive culture of BAL. The discrepancy we thought
was due to their performance of bronchoscopy after one
single smear negative sputum sample, whereas in our
study, there were 3 negative sputum samples obtained
before bronchoscopy. Recently, Al-Zahrani et al20
showed that multiple tests improved the diagnostic yield
of induced sputum testing. We believe our results reflect
the practice of our institution and are in keeping with
previous major reports.16,21 In the present study, 163
bronchoscopies were performed due to pneumonia, and
87 bronchoscopies performed in ICU. Recent studies
by Jain et al22 and Von Eiff et al23 had shown usefulness
of FFB in immunocompromised patients and they
had a yield of 53-59%. The rates of positive finding in
our study were 48.5% and for immunocompromised
patients were 38%, which is lower than those of Jain et
al.22 Many of our patients had received antibiotics before
bronchoscopy. This could have reduced our diagnostic
yield of pneumonia.24 Flexible fiberoptic bronchoscopy
is the procedure of choice in the diagnosis of bronchial
malignancies. In our series, the diagnostic yield was
61.2% and for macroscopically visible malignancy,
the diagnostic yield was 94.2%. These results were in
agreement with the recent published review articles22
which tested the performance characteristics of various
modalities for diagnosis of suspected lung cancer and
has showed a 74% sensitivity of FFB in endoscopically
visible tumor, followed by cytobrushing 59%, washing
48%, and combined modalities was 88%.22 The
overall diagnostic yield for malignancy in our study
is lower than that reported in western countries.25
This can be explained by the low yield of satisfactory
aspirates from peripherally located tumours, and the
low positive confirmation from suspected malignancy
cases due to a number of false-positive results.26,27
Transbronchial biopsy is important in the diagnosis of
interstitial lung disease. It can exclude diseases such as
sarcoidosis, lymphangitic carcinomatosis, and infection.
In this study, sarcoidosis was diagnosed in 57% of cases
and UIP was confirmed in 40%. Our results confer
with a recent report by Berbescu et al, who confirmed
the pathological changes of UIP on TBB in 9 of 22
patients with interstitial lung disease and concluded
that TBB may be more useful in confirming UIP than
was previously recognized.28 The risk inherent in the
bronchoscopy examination itself appears slight. It can
virtually be eliminated by careful screening and proper
preparation of the patients and skillful bronchoscopic
technique.29 The mortality in our study was nil and
the complication rate was 5%. Previous studies gave
a mortality rate ranging between 0.01% and 5%.29
Our rate of major complications is more favorable
than previous reports.10 This can be related to better
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patient selection, highly experienced bronchoscopists
and to close adherence to ATS recommendations in
performing TBB and BB.29 Pneumothorax occurred
in 0.56% which was associated exclusively with TBB.
The low rate of pneumothorax in our study supports
the recent publication which concluded that TBB
without fluoroscopy is a safe procedure particularly in
sarcoidosis and diffuse neoplasm.30 Previous reports had
shown that the rate of pneumothorax varied between
0.08 and 5%.31
The retrospective nature of this study caused its
limitations such as data maybe biased selection.
Furthermore, future studies may concentrate on the new
diagnostic and therapeutic bronchoscopic interventions.
In summary, this study confirmed that, FFB is a safe and
useful diagnostic tool. The yield of our study is similar
to that of Western series and in concordance with the
recent reports from this region that infection remains
the leading indication for FFB.
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