
Hemoptysis is mostly caused by small and vulnerable blood 
vessels in the mucous membrane [1]. The condition may cause 
fatal aspiration, and is therefore regarded as a medical emer-
gency. For this reason, it is important to find the exact location 
of the bleeding and to treat it by maintaining an airway, endo-
vascular embolization, or through surgical intervention [2,3]. 
When conscious, the patient can spit out the blood inside his 
or her trachea. However, if the patient loses consciousness or is 
anesthetized, the bleeding inside the trachea may continuously 
flow into the distal part, which may have fatal consequences 

from pulmonary aspiration. Moreover, endotracheal intubation 
may increase the bleeding by stimulating the bleeding lesion in 
the respiratory track, and can make airway management more 
difficult. 

A 66-year-old male with a tracheal bleeding lesion was sche
duled for a jejunostomy for enteral feeding. We used the ex-
panded cuff of the endotracheal tube to block the tracheal bleed-
ing from entering the bronchi, and placed the Murphy eye and 
tip of the endotracheal tube in the proper position to guarantee 
ventilation of both lungs. We report a successful case of airway 
management using the cuff and Murphy eye of the endotracheal 
tube in a patient with tracheal bleeding.

Case Report 

A 66-year-old male patient of 169 cm and 44 kg underwent 
a jejunostomy for enteral feeding. The patient was undergoing 
chemotherapy following an esophagogastrostomy for esophageal 
cancer, and was hospitalized for hemoptysis. Esophageal stent 
placement for enteral feeding had been attempted with a gas-
trofiberscope but had failed, causing retention in the stomach. 
Subsequently, the department of general surgery had performed 
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elective surgery.
Hemoptysis with an amount of 400 ml a day had appeared a 

couple of days prior, and a nodular degeneration and flare were 
observed on the mucous membrane, 4 cm above the carina from 
the subglottic region, on the bronchofiberscopy performed 2 
days before the surgery. Although no active bleeding was ob-
served, petechial bleeding was evidenced, and it was assumed 
that this was where the hemoptysis had originated (Fig. 1). The 
biopsy results confirmed the presence of squamous cell carci-
noma. A consultation was conducted by the otolaryngologist 
regarding preoperative bleeding treatment. However, due to the 
large lesion causing the petechial bleeding around the trachea, 
preoperative otorhinolaryngological bleeding treatment was not 
performed.

The preoperative chest X-ray showed an ill-defined infiltra-
tion in both lungs, with other laboratory results within the 
normal range. The arterial gas analysis read pH 7.42, PCO2 31.3 
mmHg, PO2 82.9 mmHg, and BE -3.5 mM at FIO2 0.3. The 
patient was monitored using an electrocardiogram, noninvasive 
blood pressure measurement, and pulse oxymetry and bispec-
tral index. The systemic blood pressure, heart rate, and arterial 
oxygen saturation before the anesthesia induction were 145/65 
mmHg, 65 beats/min, and 96%, respectively.

General anesthesia was induced with propofol, remifentanil, 
and rocuronium. A fiberoptic bronchoscopic device was inserted 
in the trachea for pre-investigation before the endotracheal intu-
bation. Differing from the results of the previous examination, a 
newly-developed nodular degeneration was observed from the 
subglottic region to the carina, and continuous petechial bleed-
ing was also evidenced. Endotracheal intubation using a single 
lumen tube of 6.0 mm, Mallinckrodt Hi-LoTM, Mallinckrodt 
Medical Athlone, Ireland, was performed with guidance from 
the fiberoptic bronchoscopy.

While the patient could spit out the blood from the trachea 

while awake, there was a high risk that the blood would flow 
into both lung fields during the anesthesia as a result of mus-
cular paralysis and loss of the coughing reflex. Therefore, it was 
necessary to prevent the blood from the lesion from flowing 
into the distal part during the anesthesia. We aimed to target the 
distal part with the ordinary endotracheal tube as much as pos-
sible. The tip of the endotracheal tube was placed towards the 
right main bronchus, while the Murphy eye faced the left main 
bronchus exactly, and the cuff was then expanded to compress 
the bleeding lesion and to prevent blood aspiration (Fig. 2). 

No blood aspiration was observed in either bronchus from 
the fiberoptic bronchoscopy and the fiberoptic examinations 
performed every 30 minutes during the operation. It was also 
confirmed from the fiberoptic bronchoscopy that the tip of the 

A B

Fig. 1. Pre-operative fiberoptic broncho
scopy images. (A) A friable hemorrhagic 
mass and a nodular degeneration of the 
trachea. (B) Petechial bleeding and ede
matous mucosa of the trachea.

Z: x1.5

Fig. 2. Intraoperative fiberoptic bronchoscopy showing the placement 
of the tip of the endotracheal tube towards the right main bronchus and 
the Murphy eye (white arrow) towards the left main bronchus.
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endotracheal tube and the Murphy eye had been properly placed 
in the two main bronchi without altering the position of the 
endotracheal tube. There were no problems with the ventilation 
of either lung. Fortunately, the amount of petechial bleeding was 
small, and it could be removed with intermittent suction. 

The operation was then carried out for 2 hours, after which 
it was confirmed from the acceleromyography (TOF-Watch 
SXⓇ, Organon Ireland Ltd, Dublin, Ireland) used to assess the 
complete recovery of the muscle relaxation that the train of 
four (TOF) ratio was above 0.9, and the tube was removed af-
ter checking that the patient had recovered consciousness and 
opened his eyes. 

After the operation, the patient was transferred to the ICU 
and his blood pressure and heart rate were measured at 170/90 
mmHg and 70 times/min, respectively. The arterial oxygen 
saturation was measured at FIO2 0.35 through the Venturi mask, 
with a spontaneous respiration and respiratory rate of 97% and 
16 times/min, respectively. The patient spit out about 40 cc of 
blood through coughing and was kept in the ICU for 2 days after 
the operation. The bleeding amount was about 300 cc per day, 
which did not represent a big increase from the pre-operation 
level. The chest X-ray showed normal findings and the patient 
was transferred to the general ward two days after the surgery. 

Discussion

It is important to find the exact location of the bleeding in 
patients with upper airway bleeding. The bleeding inside the 
trachea may continuously flow into the distal part if the patient 
loses consciousness or is anesthetized, and it has been reported 
that positive pressure ventilation can have fatal consequences 
from endotracheal aspiration.

In this case, the patient with the bleeding lesion was required 
to undergo endotracheal intubation for 2 hours as part of a 
scheduled general anesthesia. However, because the mechanical 
erosion and the ulceration caused by the endotracheal tube led 
to airway injuries [4,5], there was a risk that the endotracheal in-
tubation would increase the bleeding by damaging the bleeding 
lesion in the airway. The authors sought to prevent the bleeding 
in the trachea from flowing into the main bronchi on both sides. 
To this end, the ordinary endotracheal tube was placed in the 
distal part as much as possible so as to insert the endotracheal 
tube while maintaining ventilation in both lungs, and the cuff 
was expanded in order to stop the endotracheal bleeding from 
flowing into the bronchi.

However, the distal part of the cuff can move into one of 
the main bronchi if the endotracheal tube is too deep and the 
cuff of the endotracheal tube is located on the carina, causing 
endobronchial intubation. Accidental endobronchial intuba-
tion has been found to occur in 3.7% of cases and if it happens, 

atelectasis in the lung without ventilation may cause hypoxia, 
while the overexpansion of the lung receiving ventilation may 
cause barotrauma and pneumothorax [6]. Prompt correction of 
the inappropriate positioning of the endotracheal tube through 
use of a fiberoptic bronchoscopy was reported to be effective in 
preventing further misplacement of the tube [7]. Therefore, the 
authors set up a ventilation strategy using the Murphy eye in 
order to ensure ventilation of both lungs while placing the endo-
tracheal tube in the farthest distal part under guidance from the 
fiberoptic bronchoscopy.

Devised by Murphy in 1941, the Murphy eye is a hole on the 
side of the distal part of the endotracheal tube, which was de-
signed to prevent the complete obstruction of ventilation when 
the tip of the endotracheal tube was blocked from touching the 
tracheal wall or clogged by tracheal excretions or lumps [8].

The authors used the Murphy eye as a means to achieve 
ventilation of the lung on one side. The endotracheal tube was 
positioned as closely to the carina as possible by placing the end 
hole of the endotracheal tube and the Murphy eye towards the 
right and left main bronchi after moving the endotracheal tube 
forward towards the carina under guidance from the fiberoptic 
bronchoscopy.

Another method we considered before establishing this ven-
tilation strategy was to maintain lung ventilation by cutting the 
distal part of the cuff in the endotracheal tube. As there is only 
one end hole, the disadvantage of this method is that the ventila-
tion may be completely obstructed if the tip of the endotracheal 
tube touches the tracheal wall or is clogged by a tracheal excre-
tion, bleeding, or lump [9,10]. However, the method presents an 
advantage in that it may prevent improper ventilation through 
the Murphy eye occurring during the operation from a change 
in the direction or depth of the Murphy eye and placement of 
the endotracheal tube in the farther distal part with a distance 
large enough to cut the cuff and the Murphy eye. Furthermore, 
the endotracheal tip can be more easily located than in the ven-
tilation method using the Murphy eye. Because of these merits, 
cutting the distal part of the cuff in the endotracheal tube repre-
sents a good alternative method. 

The authors continuously checked that the delivered tidal 
volume was similar to that of the ventilator settings during the 
operation. If the delivered tidal volume was not equal to that of 
the ventilator settings and a greatly increased airway pressure as 
in endobronchial intubation was detected, even distribution of 
the tidal volume could not be assumed. In this case, the appro-
priate tidal volume and a peak inspiratory airway pressure in the 
normal range (17 to 20 cmH2O) were identified. In addition, the 
evenly auscultated sound of both lungs indirectly suggested that 
the tidal volume was evenly distributed.

A double-lumen tube may also be used for separate ventila-
tion. Although the relative risk of a rare and severe complica-
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tion such as tracheal rupture arising from the use of a double-
lumen tube or a single-lumen tube is similar [5], the possibility 
of increasing the bleeding by stimulating the bleeding lesion in 
the respiratory track during the intubation or extubation from 
the large external diameter of the tube cannot be ignored. For 
this reason, the authors adopted a ventilation strategy using the 
Murphy eye of the endotracheal tube for airway management. 

It is important to prevent the blood from flowing into the 

distal part in order to avoid blood aspiration in patients with 
continuous tracheal bleeding lesions. In these cases, it is ideal 
to place the cuff of the endotracheal tube in the distal part more 
than towards the lesions, or in the farthest distal part while en-
abling ventilation of both lungs. For this purpose, it may be a 
good alternative to use the Murphy eye for ventilation of both 
lungs by placing the endotracheal tube in the proper position 
under guidance from the fiberoptic bronchoscopy. 
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