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ABSTRACT 

Massive hemoptysis is a frightening and life-threatening event in children. Prompt, aggressive evaluation and manage-
ment are necessary. The most common cause of hemoptysis in a pediatric patient is infectious, but other various etiolo-
gies including tracheotomy related problems, cystic fibrosis, bronchiectasis, congenital anomalies of the cardiopulmon-
ary vasculature and suction trauma must be considered as well. Presented is a report of a case of acute, massive en-
dotracheal hemorrhage with multiple methods of management including balloon tamponade, highly selective emboliza-
tion, and mainstem occlusion. This case is an addition to our previously reported case series of nine pediatric patients 
with massive pulmonary hemorrhage. Various diagnostic and management techniques of hemoptyis in pediatric patients 
are discussed with an extensive review of the literature. 
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1. Introduction 

Hemoptysis, a relatively common event in the adult 
population, is a rare occurrence in the pediatric setting. 
The most common cause of hemoptysis in the pediatric 
patients is infectious, but a multitude of etiologies must 
be considered [1]. In massive pulmonary hemorrhage, the 
threat of asphyxia from airway obstruction is greater than 
the threat of dying from exsanguination. Successful air-
way management is paramount not only to prevent im-
mediate respiratory failure, but also to the swift determi-
nation of the location of bleeding through clear visualiza-
tion and unobstructed instrumentation. Here a case of 
massive hemoptysis is discussed along with new tech-
niques for its management. This case is an addition to the 
previously published nine case experiences of large pul-
monary hemorrhage in the pediatric population. 

2. Case Report 

A 14-year-old male pedestrian was admitted to LeBon-
heur Children’s Medical Center in Memphis, TN with a 
diagnosis of a closed head injury and associated intracra-
nial bleed after being struck by a vehicle. The patient was 
intubated for a period of 2 weeks, whereupon he devel-

oped brisk bleeding from the endotracheal tube (ETT) as 
a sequela of a coughing spell during central line place-
ment. The patient’s past medical history was insignifi-
cant. The patient’s family history was significant for an 
unexplained gastrointestinal hemorrhage resulting in his 
father’s demise.  

Subsequently, the patient was noted to require pro-
gressively higher ventilator settings to achieve appropri-
ate oxygenation. Suction yielded a moderate amount of 
bright red blood. A flexible fiberoptic bronchoscopy 
demonstrated a significant amount of bright red blood in 
tracheobronchial tree but no specific site of bleeding was 
identified. In the following hours, the rate of bleeding 
intensified and clots began to partially obstruct the en-
dotracheal tube. Multiple attempts at clot removal using 
suction catheters through the endotracheal tube failed. At 
that point ventilation became progressively more difficult, 
then impossible which resulted in rapid desaturation. 
Direct suction to the endotracheal tube was applied with 
concurrent extubation yielding a coagulated cast ofthe 
tracheo-bronchial tree. Subsequently, the patient’s venti-
lation dramatically improved and oxygenation was per-
formed via face mask. The patient was then re-intubated 
due to the instability of the airway. This process was re-
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peated several times.  
Repeat flexible fiberoptic bronchoscopy failed to iden-

tify the site of lesion. Rigid bronchoscopy was then per-
formed in the operating room, allowing a more accurate 
assessment of the airway. The lesion was localized to an 
exposed vessel on the left antero-lateral tracheal wall 
proximal to the origin of the left main stem bronchus. 
The brisk bleeding was initially controlled with direct 
bronchoscopic pressure. A cuffed endotracheal tube was 
placed deep into the trachearesulting in partial tampo-
nade of the vessel. Hemodynamic status stabilized status 
post four units of packed red blood cells, two units of 
platelets, and four units of fresh frozen plasma. Interven-
tional Radiology was consulted for embolization of four 
branches of the inferior thyroid artery supplying the area. 
Immediate cessation of bleeding resulted. Status post 
arterial embolization, the patient had cumulatively lost 
2000 cc of blood. The endotracheal tube was reposi-
tioned to mid-trachea after 48 hours hemodynamic sta-
bility; during this time tracheobronchial cultures showed 
no growth and no abnormalities were evident on hema-
tologic testing.  

The patient suffered a second episode of extensive, 
2500 cc pulmonary hemorrhage 96 hours after arterial 
embolization. Repeat rigid bronchoscopy revealed un-
controlled bleeding from the distal left lower lobe (Fig-
ures 1 and 2). Subsequently, selective intubation of the 
right main stem bronchus occurred with the cuff inflated 
at the carina allowing for full ventilation of the right lung 
with complete obstruction the left mainstem (Figure 3). 
Arterial embolization was performed on the offending 
internal mammary artery. 

The cuff was deflated after 7 days without pulmonary 
hemorrhage. A tracheotomy was performed for pulmo-
nary toilet and the left lung was re-expanded. Two weeks 
later, the patient was successfully de-cannulated after a 
final rigid bronchoscopy revealed only linear suction 
marks at both previous bleeding sites. A total of 9 units 
of packed red blood cells were required to achieve he-
mostasis from a cumulative blood loss greater than 4500 
cc. Repeat hematologic studies revealed no abnormalities. 
We can only assume the patient was susceptible to trau-
matic suctioning injury due to the Murphy’s eye tip of 
the plastic suction catheters. 

3. Discussion 

In this review, massive hemoptysis will be defined as 
greater than 1000 cc blood loss within 24 hours. In all 
patients suffering from massive pulmonary hemorrhage, 
initial priorities are to maintain the airway, optimize 
oxygenation, and obtain hemodynamic stability. It has 
been shown that greater morbidity is due to asphyxia 
than exsanguinations [2]. A thorough history and physi-
cal exam are essential early steps necessary for proper  

 

Figure 1. ETT through vocal cords with diffuse blood noted 
on the true vocal cords. 
 

 

Figure 2. Left bronchus with active bleeding during second 
hemorrhage. 
 

 

Figure 3. Complete whiteout of left lung from blood/col-
lapse after intentional right main bronchus intubation for 
ventilation. 
 
assessment and treatment of suffering patients.  

Massive hemoptysis is the result of multiple etiologies 
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which can be associated with various patient risk factors. 
Infection is widely known as the most common cause of 
massive hemoptysis in the pediatric population. While 
the majority of infectious hemorrhagic episodes are the 
result of S. aureus, all varieties of infection have been 
reported [3]. Interestingly, there is no correlation be-
tween the severity of infection and rate or volume of 
bleeding. Further etiologic considerations should include, 
but not be limited to: bleeding disorders, congenital vas-
cular abnormalities, tracheobronchial papillomatosis, 
foreign body, tracheostomy tube related, diabetes, and 
cystic fibrosis (a 1% yearly incidence) [1,3,4]. In the 
previously published series from our institution, we en-
countered infection as the most frequent cause of 
hemoptysis, followed by laryngotracheal papillomatosis, 
trauma and one case of unknown etiology [1]. In a re-
cently published retrospective review of 15 patients, in-
fection was also found to be the leading cause followed 
by tracheotomy related problems [5]. These risk factors 
and etiologies can differ greatly from those seen in the 
adult population where the incidence of massive pulmo-
nary hemorrhage is much greater. Many reported cases of 
massive hempotysis are without known etiology or loca-
tion of lesion.  

Endoscopic evaluation frequently allows for both 
identification of the lesion site and initial therapy simul-
taneously, especially in cases of tracheal or bronchial 
injury. Flexible laryngoscopy and bronchoscopy provides 
the ability to examine the distal bronchial tree, to per-
form tracheobronchial washings, and to obtain small bi-
opsies. As in the case presented, flexible endoscopy car-
ries an increased risk of missing view of the lesion. In 
general, caution should be exercised using flexible fi-
beroptic bronchoscopy in small children because of the 
inability to simultaneously ventilate effectively against 
airway resistance and the difficulty of removing large 
clots through the small suction lumens or small endotra-
cheal tubes as used in infants. Rigid bronchoscopy with a 
ventilating bronchoscope and telescopic capabilities has 
been shown to offer the best chance massive hemorrhage 
localization in a pediatric patient [2].  

Once the site of bleeding is localized, method of in-
tervention can be determined. In patients with a high rate 
of bleeding or diagnosed tuberculosis, surgical interven-
tion has been shown to improve mortality compared to 
medical intervention [6]. During rigid bronchoscopy, 
options of endo-bronchial treatment become a considera-
tion. Bleeding may be controlled with topical lavage 
therapy (i.e. epipherine), rigid bronchoscopic pressure, or 
endobronchialtamponade. Topical therapy is unfortu-
nately associated with hemodynamic consequences of 
concentrated epinephrine. Valipour et al. reported bron-
choscopy guided topical hemostatic tamponade with oxi-
dized regenerated cellulose mesh is arrests hemoptysis in 

98% of 57 patients for the first 48 hours with only 10.5% 
of patients experiencing a recurrence of hemoptysis and 
to a lesser degree 6 [7]. In a report of seventy-six con-
secutive patients with massive hemoptysis unresponsive 
to the bronchoscopic wedging technique, cold saline so-
lution lavage or instillation of regional vasoconstrictors 
[7]. Electrical current coagulation still has a role if tech-
nically feasible.  

Laser coagulation therapy also is a consideration in 
specific circumstances. Use of laser coagulation is a suit-
able option for patients with vascular lesions, tracheo- 
bronchial papillomatosis, or other tumor-like growths. In 
our previously reported series, a potassium titanyl phos-
phate (KTP) laser was used. It, however, cannot be used 
during active bleeding [1]. In a retrospective review of 
14 cases of children with life-threatening pulmonary 
hemorrhage, both CO2 and Nd-Yag laser use were per-
formed on patients suffering from hemoptysis due to 
vascular lesions or tumor-like growths. In all patients 
who underwent Nd-Yag laser therapy, disappointing re-
sults revealed only temporary control on discrete bleed-
ing areas and thus required further management for per-
manent hemostasis [8].  

If bleeding continues or cannot be localized, emergent 
arteriography and embolization is indicated. Bronchial 
artery embolization (BAE) is an established treatment for 
massive and serious hemoptysis with good results and an 
acceptable rate of complications and morbidity [9-11]. 
Occlusion of the bleeding bronchial vessels should be 
considered for both short term and long term definitive 
therapy as we proved in the presented case report. Remy 
et al. treated 49 patients with arterial embolization during 
active hemoptysis, 41 of whom had an initial arrest of 
bleeding [12]. 6 of those 41 patients suffered a reoccur-
rence of hemorrhage between 2 and 7 months of initial 
therapy, 83.3% of which were of a lesser severity. In a 20 
year retrospective review of patients with cystic fibrosis, 
massive pulmonary hemorrhage was more likely to be 
treated with BAE [4]. While BAE was highly effective 
(98% success rate) at controlling symptoms temporarily, 
re-embolization was required in 46% of these patients. In 
another review, 22 patients underwent BAE with a reoc-
currence rate of 50%. Reported absolute contraindica-
tions to bronchial arterial embolization include the spinal 
artery arising from a variant position, relative contrain-
dications include sepsis, coagulopathy, and renal-insuf- 
ficiency [13]. All reported episodes of re-bleeding occur 
within 3 years of initial embolization. 

Emergency open surgical intervention for this problem 
should be considered when embolization has failed or is 
not feasible. Various techniques have been utilized to 
treat persistent, severe hemoptysis. An option for tracheal 
bleeding is to skeletonize the tracheal wall surgically 
when embolization has failed. Methods have included 
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pneumonectomy in an adult, reported by Mehta et al. 
[14]. Taguchi reported pneumonectomy and embolec-
tomy in a 10-year-old child [15]. A staged extra-anat- 
omic conduit to deliver low-pressure blood to the lung, 
and interruption of the high-pressure vessels were re-
ported in a 14-year-old child by Rankin [16]. Kirkpatrick 
reported success with a complete anatomic repair of the 
congenital heart abnormality in the treatment of a 
hemoptysis in a symptomatic 2-month-old in high-output 
cardiac failure [17]. 

4. Conclusion 

Hemorrhage into the child’s airway is a frightening and 
potentially lethal event. The differential diagnosis in 
children is broad and a systematic approach to diagnosis 
and management is essential. We add another case report 
and two new alternative techniques to our series and to 
the armamentarium for the management of massive 
hemoptysis in children. 
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