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Abstract: 

Introduction: Improved survival rates in extremely low birth 
weight (ELBW) neonates require smaller instruments and newer 
techniques to manage atelectasis in neonates on mechanical 
ventilation. 

Case presentation: A chronically ventilated 23-week gestational 
age neonate weighing 465g developed worsening respiratory 
distress on day of life 17. X-rays showed complete opacification 
of the left lung. Flexible fiberoptic bronchoscopy (FFB) was per-
formed with a 2.2 mm bronchoscope through the endotracheal 
tube (ETT), where an occlusive mucus plug was visualized in the 
left mainstem bronchus. Due to the lack of suction capability with 
this bronchoscope and inability to pass a larger one, the broncho-
scope was positioned proximal to the mucous plug, the ETT was 
advanced over the bronchoscope, thereby selectively intubating 
the left mainstem bronchus, the bronchoscope was removed, an 
8Fr suction catheter was inserted, and suction was applied result-
ing in successfully removal of the mucous plug. Immediate clinical 
improvement and reaeration of the left lung were noted.

Conclusion: This case introduces a novel FFB technique to man-
age left lung atelectasis in critically ill ELBW neonates 

Introduction: 

Improved survival rates at the border of viability (22-24 weeks 
gestation) necessitate smaller instruments and newer techniques 
to manage complications in these extremely low birth weight 
(ELBW) neonates. Atelectasis occurs commonly in neonates on 

mechanical ventilation. Bronchoalveolar lavage with rigid and 
flexible fiberoptic bronchoscopy (FFB) is a treatment option for 
atelectasis. Currently, the smallest pediatric bronchoscopes with 
and without suction catheters measure 2.8 mm and 2.2 mm, re-
spectively. FFB can be performed directly into the trachea of a 
spontaneously breathing patient or through an endotracheal tube 
(ETT). The flexible bronchoscope must be small enough to allow 
for ventilation, which is challenging in the ELBW neonate (1). The 
ultrathin 2.2 mm bronchoscope is advantageous in ELBW neo-
nates intubated with ETTs of size 2.5 mm and 3.0 mm. However, 
the lack of a suction channel limits its use for diagnostic purposes. 
While blind suctioning is often feasible in the trachea and right 
mainstem bronchus, the anatomy of the left mainstem bronchus 
poses a challenge for access. 

We describe a novel technique to suction the left mainstem bron-
chus in a critically ill 23 (corrected age 25) week neonate weigh-
ing 470 grams with complete left lung atelectasis due to mucous 
plugging.

Case presentation: 

A male neonate with a birth weight of 465 grams was born at 23-
week and 1-day gestation to a 39-year-old G2P1 female via ce-
sarean section due to prolonged rupture of membranes and non-
reassuring fetal heart tones. Apgar scores were 1, 6, and 7 at 1, 5, 
and 10 minutes, respectively. He required endotracheal intubation 
at birth due to respiratory insufficiency, high-frequency jet ventila-
tor, and surfactant on day of life (DOL) 1, 2 and 4. His course was 
complicated by respiratory distress syndrome, persistent pulmo-
nary hypertension of the newborn, spontaneous intestinal perfora-
tion, bilateral grade 4 intraventricular hemorrhage, and portal vein 
thrombosis. A peritoneal drain was placed for spontaneous intes-
tinal perforation on DOL 4, but due to continued stool drainage 
and hemodynamic compromise, a laparotomy with resection of fo-
cal perforation and placement of ostomy with mucous fistula was 
performed on DOL 15. Post-op, he was supported on the high-
frequency jet ventilator with a fraction of inspired oxygen (FiO2) 
of 45% and no longer required vasopressors. However, after brief 
post-op clinical improvement, on DOL 17, he had worsening re-
spiratory distress with FiO2 up to 100%. Inhaled nitric oxide for 

“We describe a novel technique to 
suction the left mainstem bronchus 
in a critically ill 23 (corrected age 25) 
week neonate weighing 470 grams with 
complete left lung atelectasis due to 
mucous plugging.”“Improved survival rates at the border 

of viability (22-24 weeks gestation) 
necessitate smaller instruments 
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complications in these extremely 
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hypoxemic respiratory failure and vasopressors for hemodynamic 
decompensation were started. On x-ray, complete opacification 
of his left lung was noted (shown in Fig. 1A). Multiple strategies 
to resolve the atelectasis such as various ventilators, ventilator 
strategies, different body positionings, frequent saline lavage, and 
pulmozyme, were attempted but were ineffective. After 36 hours 
of unsuccessful conventional interventions, FFB was performed 
by pediatric pulmonology on DOL 19. 

His respiratory and hemodynamic instability precluded extubation, 
so a 2.2 mm Olympus ultrathin BF-N20 bronchoscope was ad-
vanced through the existing 2.5 mm ETT into the trachea and the 
right and left mainstem bronchus. A large, occlusive mucous plug 
was visualized approximately 1-2 cm into the left mainstem bron-
chus. Due to a lack of attached suction capabilities, the broncho-
scope was removed from the airway and multiple blind attempts 
to suction the mucous plug were performed. Post-suctioning FFB 
demonstrated persistence of the mucous plug, and attempts to 

advance the bronchoscope through or beyond the plug were un-
successful. The patient tolerated the procedure well, however, af-
ter 2 hours of various interventions, it was abandoned. Trials of 
conventional therapies continued throughout that night; however, 
hemodynamic instability continued, thus FFB was reattempted.

On DOL 20, despite his weight of <500 grams, a 3.0 ETT was 
inserted to pass the larger 2.8 mm bronchoscope. Unfortunately, 
the passage was unsuccessful; thus, FFB was repeated using the 
2.2 mm ultrathin bronchoscope. (shown in Fig. 2A) With the oc-
clusive plug visualized and the scope tip just proximal to the mu-
cous plug, the ETT was advanced over the bronchoscope to be 
situated at the mucous plug in the left mainstem bronchus (shown 
in Fig. 2B) The bronchoscope was removed, and an 8Fr suction 
catheter advanced just distal to the end of the ETT. (shown in 
Fig. 2C). The mucous plug was successfully removed as suction 
was applied. Post-procedure, there was clinical improvement with 
lowering of FiO2 to 50% and discontinuation of inhaled nitric oxide 

Figure 1: Before and after radiographic images of left lung atelectasis
A. Spontaneous development of left lung atelectasis
B. resolution of atelectasis a few hours post direct suctioning of left mainstem bronchus mucous plug



“FFB is documented to be safe and 
effective in assessing and treating 
infants and children with a wide variety 
of respiratory diseases, including 
atelectasis (3-6).”
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and vasopressor support. The immediate post-procedure x-ray 
demonstrated improved left lung volume (shown in Fig. 1B).  

Discussion: 

FFB in young children was first described in 1978 (2). FFB is 
documented to be safe and effective in assessing and treating 
infants and children with a wide variety of respiratory diseases, 
including atelectasis (3-6). In two large cohorts of 559 and 116 
infants undergoing FFB, the smallest infants were 1180 grams 
and 750 grams, respectively (7, 8). In a retrospective case series 
by Sachdev et al., FFB performed in neonates with birth weights 
820-3660 grams caused resolution of atelectasis within 24 hours 
in 20 out of 25 cases of persistent atelectasis (6) Fan et al. de-
scribe successful resolution of lung atelectasis due to mucous 
plugging in a 658-gram neonate, however, this was with a rigid 
bronchoscope, off ventilator support, and with atelectasis and mu-
cous plugging on the right side (9). Other case series describe 
successful resolution of lung atelectasis, including left-sided at-
electasis, however, the smallest patients in these cohorts were 
typically more than 1000 grams. Most of these patients could be 
extubated for the procedure, and those who remained intubated 

were scoped through a size 3.5mm ETT or larger in whom FFB 
with an attached suction device was feasible (3, 10). Our patient’s 
size and clinical instability made him an unsuitable candidate for 
extubation, and since he was too small for a 3.5 mm ETT, we were 
limited to the 2.2 mm bronchoscope without a suction device. To 
our knowledge, there has been no other case report of a critically 
ill, intubated, less than 500-gram neonate undergoing therapeutic 
FFB into the left mainstem bronchus. We describe a technique 
to suction the often difficult-to-reach left mainstem bronchus in 
the smallest neonates in which conventional bronchoscopy equip-
ment may be inadequate. 
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Figure 2: The procedure to remove the left mainstem bronchus mucous plug when suctioning via direct bronchoscopy is not possible
A. Visualize mucous plug via direct bronchoscopy through existing ETT
B. Pass ETT over the bronchoscope so it sits within the left mainstem bronchus just proximal to the mucous plug
C. Remove the bronchoscope and insert the suction catheter through the existing ETT
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