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Intrabronchial haemorrhage — the bronchoscopist’s
nightmare: A case of major haemoptysis due
to pulmonary Dieulafoy’s disease
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Abstract

Massive haemoptysis is a term used to describe a large amount of
expectorated blood or rapid rate of bleeding (>100 ml blood in 24 h)
and is associated with a serious risk of death. However, there is no
clear consensus on its definition [1]. In the present we report the case
of a 39-year-old male, investigated for haemoptysis, quickly turning
bad during diagnostic flexible bronchoscopy due to a rare condition.
The congenital abnormality with displaced right upper lobe segmental
bronchus and lack of the apical segment bronchus of the right lower
lobetogether with the endoscopic narrow-band imaging were the diag-
nostic clues for the presence of pulmonary Dieulafoy’s disease and an-
giographic glue embolization (n-butyl-2-cyanoacrylate) the treatment
of choice.
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Case report

A 39-year-old smoker (5 pack-years) presented in a good
general condition with symptoms of a common cold. Within
days his cough — at first dry — turned into a productive cough
with sputum contaminated with streaks of blood. His physical
examination and history did not reveal other health issues nor
pre-existing comorbidities. The lab came back normal apart
from a slight anaemia (haemoglobin 123 g/L) and the C-reac-
tive protein was slightly elevated. The nasal smear for influen-
za and two blood cultures were negative and the chest X-ray
was normal. Due to the unexplained anaemia in the context
of haemoptysis a contrast-enhanced CT of the thorax was per-
formed, which showed alveolar infiltrates in the basal portion
of the right upper lobe and discretely in the right lower lobe.
The findings were compatible with pulmonary haemorrhage

without signs of an active haemorrhage (Figure 1A). The CT also
showed a congenital bronchial abnormality with preeparterial
displacement of the apical branch of the right upper lobar bron-
chus arising from the right main bronchus and additionally fu-
sion of the middle and right lower lobar bronchus with lack of
the bronchus intermedius and the horizontal interlobar fissure,
mimicking a left isomerism (Figure 1B). Faced with a potentially
major haemoptysis inhaled tranexamic acid and a codeine-
based antitussive was prescribed and the patient was admitted
to the Lung Center for surveillance and follow-up.

In order to rule out malignancy or TB and to localize the ori-
gin of the haemorrhage a flexible bronchoscopy was performed.
It showed some sequelae of haemorrhage in the right bronchial
tree, but no active haemorrhage. The tracheal bronchus and
the lack of the apical segment bronchus of the right lower lobe,
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as described on the CT, were confirmed. At the upper lobe and
middle lobe bronchus with a common outlet, a nodular lesion
of the bronchial mucosa was identified (Figure 2). This lesion
seemed compatible with a carcinoid, another benign tumor or
blood vessel abnormality. To better characterize the vascularity
of the described lesion narrow-band imaging was applied, but
in the opinion of the endoscopic team could not identify larger
blood vessels or dysmorphic endomucosalangioneogenesis
(Figure 2). Finally, an endobronchial mucosal biopsy was taken.
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Figure 1: Angio CT-Thorax shows signs of pulmonary haemorrhage
with faint parenchymal ground-glass opacities and intrabronchial
haemorrhagic debris in the right upper lobe, without identifying
active haemorrhage (A); it also shows a displaced apical branch of
the right upper lobe bronchus arising from the proximal part of the
\\right main bronchus (B). j
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Figure 2: Bronchoscopic and narrow-band imaging of the nodular
lesion of the bronchial mucosa at the level of the intermediate
bronchus in the lateral region. The muscosa is intact and without
signs of malignancy. Narrow-band imaging shows a larger afferent
blood vessel leading to nodularity, which corresponds to a convo-
lute of arterioles. The nodularity also appears brighter indicating
less venous blood, eventually corresponding to a higher physical
pressure finally leading to mucosal ulceration in pulmonary Dieu-

lafoy’s disease.
\_ %

The first endobronchial forceps biopsy resulted in an imme-
diate and major endobronchial haemorrhage clarifying the ori-
gin of the haemorrhage, but stressing the whole bronchoscopy
team. Fortunately, the haemorrhage stopped after instillation of
cold isotonic saline and three endobronchial applications of 0.5
mcg adrenaline. Endotracheal intubation or further endoscopic
interventions were not necessary. However, the patient was
transferred to the intensive care unit for haemodynamic and
respiratory surveillance. The final diagnosis of bronchial Dieu-
lafoy’s disease of the intermediate bronchus was retained and
later confirmed histologically. The microbiology of the bronchial
aspirate showed upper airway flora, the PCR for M. tuberculosis
was negative, and the cytology of aspirated secretion showed
no malignant cells.

According to an interdisciplinary treatment decision an an-
giography was performed (Figure 3) with glue embolization (n-
butyl-2-cyanoacrylate) of the right bronchial artery at the level
of the middle and lower lobe. A repeat bronchoscopy docu-
mented no active bleeding and an irritation-free mucosal lesion
of the intermediate bronchus at the site of the Dieulafoy’ le-
sion. The patient was discharged and no further haemoptysis
occurred since.

Figure 3: Angiography of the right bronchial artery at the level of
the middle and lower lobe with suspected extravastion of contrast
medium corresponding to the bleeding site visible in the CT-angi-
\\ography and bronchoscopy. j

Discussion

Dieulafoy’s disease was first described in 1898 by the French
surgeon George Dieulafoy as a cause of bleeding in the stom-
ach. It was defined as a vascular abnormality characterised by
the presence of a dysplastic tortuous artery in the submucosa,
from which vascular branches may be located in the mucosa [2].
The disease commonly appears in the digestive tract. Besides
causing bleeding in the stomach, this malformation has been
described in other organs of the gastrointestinal tract: oesoph-
agus, duodenum, gall bladder, jejunum, colon and rectum [3].
Dieulafoy’s disease can occur, but has rarely been reported with
bronchial localisation [4]. Dieulafoy’s disease of the bronchus
was first described by Sweerts et al [2] in 1995, and to date,
approximatively 100 cases have been reported worldwide.
However, as the condition is under-recognized and frequently
underdiagnosed, the actual incidence is likely to be higher [16].
In the largest series 74 cases of bronchial Dieulafoy’s disease
have been identified in the past 20 years since the first reported
case in 1995 [17-19]. The aetiology remains uncertain. Most re-
searchers believe that the disease is congenital, while others
believe that it can be acquired or is simply an abnormality of
normal blood vessels [17,18,20]. However, an association with
congenital organ and vascular dysplasia is postulated—as seen
in our current case. Vascular dysplasia can originate from the
systemic or pulmonary circulation [5]. Patients with lesions in
the right bronchus account for approximately two-thirds of the
reported cases [16].

It is thought that the tortuous artery in the submucosa
causes erosive pressure on the mucosa with rupture of the
vascular wall, frequently followed by severe, potentially life-
threating bleeding. Several factors can cause haemoptysis in en-
dobronchial Dieulafoy’ disease. In our case a mild haemoptysis
occurring during an upper airway infection with cough turned
into a massive haemoptysis by a single pass of endobronchial
forceps biopsy. Haemoptysis was also reported after broncho-
scopic washings by others [7,9,12]. A positive history of respira-
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tory diseases [7,8,12,14] such as tuberculosis, bronchiectases,
chronic bronchitis and frequent pneumonia and tobacco habit
may contribute to spontaneous fatal haemoptysis [3,5,6,8].
Dieulafoy’ disease should also be suspected in heavy smokers
with recurring and unexplained episode of massive hemomp-
tysis. Haemoptysis often presents with non-typical symptoms
such as cough, recurrent massive haemoptysis, chest discom-
fort, symptoms or signs of hypovolemia [7].

In Dieulafoy’s disease of the bronchus, chest X-rays and Com-
puted Tomography (CT) scans of the thorax rarely result in find-
ings other than the manifestation of an intrapulmonary haem-
orrhage and the original lung disease [21]. The possibility of
Dieulafoy’s disease of the bronchus should be considered in pa-
tients with haemoptysis when chest X-ray and CT examinations
demonstrate no obvious abnormalities other than pulmonary
haemorrhage [16]. Multi-slice CT angiography of the bronchial
or pulmonary artery can visualize an abnormal bronchial artery
associated with tortuosity and dilation [22], and sometimes de-
tects well-enhanced endobronchial nodules [23]. Lesions with
>100 Hounsfield Units are indicative for a vascular lesion [16].
Angiography is useful to diagnose bronchial Dieulafoys’ disease
and to detect the source of the abnormal vessels (e.g. bronchial
vs. pulmonary arteries), although there are no specific criteria
to confirm it [15]. Additionally, vascular malformations, based
on a left-right shunt, with a bronchial artery draining into a pul-
monary artery, can be identified [8-11].

Bronchoscopy demonstrates differend grades of endobron-
chial haemorrhage, which may be accompanied by blood clot
formation [24,25]. Mucosal nodular projections can be a few
millimetres in diameter and height with a smooth surface [24].
The lesion may also be congested and rough, with slight vas-
cular pulsation in specific cases. Sometimes the protruding
surface is coated with yellow-white exudate forming a ‘little
white hat’-like shape, easily misdiagnosed as an endobronchial
tumour nodule [26]. When convex probe EBUS is used to detect
blood flow within a lesion, it often shows a fluid echo-free zone
in submucosal lesions. The blood flow can be displayed in the
colour or energy Doppler mode [26]. Owing to its large diam-
eter, convex probe EBUS cannot reach the upper lobe bronchus
or segmental bronchus. Alternatively, radial probe EBUS can be
used to examine the lesion. However, the latter approach has
no Doppler mode and, thus, cannot determine blood flow with-
in the lesion. Nonetheless, radial probe EBUS can indicate an
echo-free zone, which may be considered for vascular lesions in
patients with haemoptysis. Alternatively, during bronchoscopy
narrow-band imaging can help to identify the vascular nature of
the lesion. Narrow Band Imaging (NBI) can display endobron-
chial lesions such as bronchial artery-pulmonary artery fistulae.
However, there have been no studies to assess the diagnostic
value of NBI in Dieulafoy’s disease [16]. If Dieulafoy’s disease
of the bronchus is misdiagnosed as benign submucosal lesions
under bronchoscopy, biopsy may be taken and results in poten-
tially lethal bleeding. It is, therefore, recommended to either
perform EBUS or NBI before taking bronchial biopsies in case
of suspicion.

Currently, there is no consensus for the treatment of Dieu-
lafoy’s lesion of the bronchus. The treatment strategy depends
on the clinical presentation, the site of the lesion and medical
expertise available [8-11]. The currently used treatment mo-
dalities include selective bronchial artery embolization (SBAE),
pulmonary lobectomy and argon plasma coagulation via bron-
choscopy. Currently, SBAE is the preferred approach, and lobec-

tomy of the diseased lobe is used following embolization failure
or recurrent post-embolization haemoptysis [16]. Topical ap-
plication of haemostatic drugs, superficial haemostasis by dot-
ted electrocoagulation, argon-beam-coagulation, Nd:YAG-laser
treatment and freezing under bronchoscopy are affected by a
poor haemostatic efficacy. Bronchoscopy can help to clarify the
bleeding site, there by determining the target zone for bron-
chial angiography or surgery.

Arterial embolization reduces the need for surgery and is ob-
viously advantageous for patients who cannot tolerate major
surgery. A previous review by Fang et al. reported that selec-
tive bronchial artery embolization was performed in a cohort of
17 patients [6]. Reasons contributing to failure of bronchial ar-
tery embolization are 1) abnormal vessels arising from the pul-
monary circulation rather than the systemic circulation [7], 2)
revascularisation and neovascularisation that can cause recur-
rences of haemoptysis after embolization [6] and 3) secondary
coil migration may cause failure of an initially successful emboli-
zation. Therefore, it is highly recommended to locate and follow
up the bronchial lesions and their feeding vessels as precisely as
possible with bronchoscopy in combination with angiography
[6]. In some cases, surgical resection is necessary and might be
indicated in some cases when the abnormal vessel arises from
pulmonary circulation and embolization fails [13].

A lobectomy may be necessary if recurrent haemoptysis oc-
curs after an embolization and when the follow-up arterial an-
giography suggests revascularization and a neovascularization
in the same lobe [8]. If a malignant tumour is responsible for
the angiodysplastic lesion and haemorrhage surgical resection
needs to be performed with a safe margin [3]. Angiographic em-
bolization is the method of choice in inoperable or unresectable
tumour cases.

In the Lung Center St. Gallen, we have seen a total of 4 cases
in the last 15 years or 15,000 bronchoscopies - this corresponds
to an incidence of 0.3 cases per 1000 bronchoscopies. All of
them had a bronchoscopy for haemoptysis and a “harmless”
looking mucosal lesion without malignancy criteria. Only one
case of them had congenital abnormality (tracheal bronchus).

Conclusion

Although bronchoscopy is a reliable and safe method for
the work-up of endobronchial haemorrhage and, to a certain
extent, for distinguishing Dieulafoy’s lesion from malignant tu-
mours and other benign lesions, the intent of our case report
is to remind the bronchoscopist to be careful and cautious
when examining haemoptysis and to avoid biopsy when Dieu-
lafoy’s disease is suspected. The case described above and the
literature reviewed, indicates, that in case of haemoptysis and
a harmless mucosal lesion, an NBI or EBUS should first be per-
formed before performing a biopsy. In case of doubt, it is indi-
cated to abstain from any biopsy but to perform interventional
angiography. In retrospect the congenital abnormality with
tracheal bronchus and missing bronchus of the apical segment
together with the endoscopic narrow-band imaging were the
clues for the presence of Dieulafoy’s disease in our case.
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