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Case Report
Pulmonary capillary hemangiomatosis: a case  
series and review of literature
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Abstract: Pulmonary capillary hemangiomatosis (PCH) is a rare cause of pulmonary hypertension (PH) of unknown 
etiology resulting from pulmonary capillary proliferation. Clinically, PCH is seen in young adults with equal sex  
predilection and rarely reported familial predisposition. PCH’s main clinical presentations are progressive  
dyspnea, fatigue, hemoptysis, palpitations, and later irreversible pulmonary hypertension and right-sid-
ed heart failure. Hereby, we report three PCH cases, each case presented with a peculiar presentation with a  
comprehensive literature review highlighting etiology, clinical presentations, diagnostic modalities and pathology  
in establishing a diagnosis, current treatment options, and prognosis of PCH. In conclusion, defining PCH as the  
underlying cause of PH is of utmost importance as most medications used for PH are ineffective in PCH.  
Vasodilators should be avoided due to the increased risk of pulmonary oedema. Pathological examination of 
the lung is still considered the most definitive diagnostic tool, yet it is associated with complications risk. High- 
Resolution Computed Tomography (HRCT) chest is currently considered the cornerstone non-invasive modal-
ity for the diagnosis of PH. So far, no definitive treatment of PCH excluding lung transplantation with preliminary  
promising results with angiogenesis Inhibitors. PCH carries a very poor prognosis with a median survival of 3 years 
from the time of diagnosis.

Keywords: Pulmonary capillary hemangiomatosis (PCH), pulmonary veno-occlusive disease (PVOD), pulmonary 
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Background

Pulmonary capillary hemangiomatosis (PCH) is 
a rare vascular pulmonary disease character-
ized by abnormal pulmonary capillary angiogen-
esis that infiltrates peri-bronchial, peri-vascular 
interstitium and lung parenchyma. Typically, 
PCH patients manifest with progressive PH 
with subsequent development of right-sided 
heart failure [1]. We report three cases of PH 
caused by PCH highlighting the clinical pre- 
sentation, diagnosis, management and fate of 
each case. Informed consent was acquired 
either from the patients or the next in kin and it 
was also approved by the local ethics com- 
mittee.

Case (1)

A 37-year-old male presented with a 5-year his-
tory of dyspnea grade II with no associated 
orthopnea or paroxysmal nocturnal dyspnea 
(PND) and a 3-year history of bilateral progres-
sive lower limb oedema and marked abdominal 
enlargement. On Clinical examination, he had 
an icteric tinge with bilateral congested neck 
veins with severe ascites, tender hepatomegaly 
and soft bilateral lower limb oedema till upper 
thigh. X-ray of his chest showed cardiomegaly. 
Ultrasound abdomen revealed marked liver cir-
rhosis with a dilated inferior vena cava (IVC). 
Transthoracic Echocardiography (TTE) (Supple- 
mentary Video 1) demonstrated dilated both 
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right ventricle (RV) and right atrium (RA) and 
reduced RV systolic function with crescent-
shaped RA thrombus and severe tricuspid 
regurgitation (TR), dilated main pulmonary 
artery (MPA) and branches and a moderate 
amount of pericardial effusion. HRCT chest 
with pulmonary angiography (PA) showed  
centrilobular diffuse small ground glass pulmo-
nary nodules affecting both lungs with no  
lobar predominance such radiological features 
are classical for PCH. So, long-lasting PH  
and right-sided heart failure was explained by 
PCH. He was discharged on warfarin and  
diuretics with scheduled follow-up, but he  
died a year after diagnosis (Figures 1 and 2).

Case (2)

A 19-year-old male with negative previous  
medical or surgical history was referred to  
our institute for evaluation of progressive  
exertional dyspnea with no orthopnea or  
PND and effort intolerance for the past 6 
months. On clinical examination, a pansystolic 
murmur was best heard over the tricuspid  
area. TTE revealed marked RV hypertrophy 
(RVH) and evident dilatation with severe TR  
(PG = 170 mmHg) with pulmonary hyperten- 
sion (ESPAP = 190 mmHg) (Supplementary 
Video 2). HRCT chest with PA was done  
proving that PCH was the cause of severe  
PH. After patient counseling regarding lung 
biopsy to confirm the diagnosis, he refused  
to do any invasive procedures. He was  
discharged on diuretics, anticoagulation, and 
strict advice to avoid vasodilator therapies  
and strenuous activities with scheduled  
close follow-up visits but after 6 months he 
developed a sudden attack of chest pain,  
cyanosis and palpitations and died before  
even reaching the hospital (Figure 3).

Figure 1. Chest X ray: Marked cardiomegaly with 
flask shaped heart.

Figure 3. MDCT chest with PA: (A, B) Axial and coro-
nal lung window CT showing numerous bilateral uni-
form sized sub-centimeter centrilobular ground glass 
nodules (arrows).

Figure 2. MDCT chest with PA. A, B. Axial and zoomed 
axial lung window CT showing numerous bilateral 
uniform sized sub-centimeter centrilobular ground 
glass nodules (arrows). C. Axial CT mediastinal win-
dow image shows dilated central pulmonary arteries. 
D. Axial CT mediastinal window image shows associ-
ated moderate amount pericardial effusion … Fea-
tures suggestive of PCH.

Case (3)

A 36-year-old female patient was referred  
to our medical facility complaining of ex- 
ertional dyspnea, hemoptysis and symptoms  
of right-sided heart failure. Her primary physi-
cian reported that she was treated from long-
standing PH and right-sided heart failure for 
years and that she was admitted with unex-
plained recurrent pulmonary oedema after  
the initiation of vasodilator therapies. HRCT 
chest with PA confirmed that PCH was  
the cause of her severe PH and recurrent  
pulmonary oedema after vasodilator therapies. 
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Unfortunately, she died 6 months after diagno-
sis (Figure 4).

to identify different classes of PH which have 
the same pathological findings, hemodynamics 
or management. Five PH groups were deter- 
mined:

● Group 1: PAH.

● Group 2: PH due to left-sided heart dis- 
eases.

● Group 3: PH due to chronic lung diseases.

● Group 4: chronic thromboembolic pulmonary 
hypertension (CTEPH).

● Group 5: PH due to idiopathic multifactorial 
mechanisms.

According to the updated classification of PH, 
PCH and PVOD are classified as a subcategory 
of group 1 PAH [4]. PCH is a rare etiology of PH 
characterized by a widespread proliferation of 
pulmonary capillaries within the alveolar walls 
[5], unlike PVOD which is caused by extensive 
vascular obstructive process originating from 
pulmonary venules and small veins. Wagenvoort 
et al, was the first to describe PCH in a 71-year-
old woman complaining of progressive dyspnea 
and hemoptysis. He discovered a characteristic 
proliferation of capillary-like channels in lung 
tissue that appeared to be distinct from the 
classical findings described in PAH or PVOD, 
leading to the identification of a new entity, PCH 
[6].

Risk factors and genetics

So far, no identifiable risk factors for PCH are 
recognized. Several case reports have des- 
cribed the characteristic PCH pathological 
lesion in patients with Takayasu arteritis, Kar- 
tagener syndrome, scleroderma, hypertrophic 
cardiomyopathy, and systemic lupus erythema-
tosus [7-9]. Unlike cases of PVOD, current 
reports don’t link PCH to the exposure to che-
motherapy, organic solvents, or stem cell trans-
plant [10]. Langleben et al, [11] described a 
case series of familial PCH suggesting autoso-
mal recessive inheritance. Best et al, [12] iden-
tified Eukaryotic translation initiation factor 2α 
kinase 4 (EIF2AK4) mutations in familial PCH in 
2 brothers and in 2 of 10 cases with sporadic 
PCH. Also, Eyries et al, [13] discovered 11 of 
causative EIF2AK4 mutations in patients with 
familial and sporadic PVOD. So, the current 
guidelines agreed to advise patients with PVOD 

Figure 4. MDCT chest with PA: (A, B) Zoomed axial 
and coronal lung window CT showing numerous 
bilateral uniform sized sub-centimeter centrilobu-
lar ground glass nodules. (C) Axial CT mediastinal 
window image shows enlarged mediastinal lymph 
nodes. (D) Axial CTA images showing dilated central 
pulmonary arteries. (E, F) Axial CTA images showing 
dilated right cardiac chambers as well as congested 
hepatic veins with reflux … Features suggest PCH.

Discussion

Hereby, we describe a case series of PCH with 
a comprehensive literature review presenting 
with a wide diversity of symptoms ranging fr- 
om long-standing right-sided HF, exertional dys-
pnea, hemoptysis and pulmonary oedema after 
vasodilator initiation. The diagnosis was based 
on clinical presentations and classical radio-
logical features using HRCT chest with PA. Al- 
though our patients were followed-up closely, 
they died within a year of diagnosis. 

Overview

Previously, pulmonary hypertension (PH) was 
divided into 2 groups: (1) primary pulmonary 
hypertension or (2) secondary pulmonary hy- 
pertension according to the presence or ab- 
sence of identifiable etiologies or risk factors 
[2]. During successive PH world meetings, [3, 4] 
clinical classification was established in order 
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and PCH about genetic testing and counseling 
[14, 15].

Pathology

The hallmark of PCH is the presence of aber-
rant proliferation of capillary vessels at least 2 
layers thick [6]. This multiple layered capillaries 
can differentiate PCH from congested capillar-
ies or atelectasis [11]. Grossly it appears as 
multiple, red-brown, congested, odematous ill-
defined centrilobular nodular lesions without 
significant fibrosis. Histopathological descrip-
tion shows a patchy parenchymal involvement 
often forming nodules with capillary prolifera-
tion lined by bland-looking endothelium with 
intra-alveolar hemosiderin-laden macrophages, 
small areas of acute or old hemorrhage, hemo-
siderosis. Small pulmonary arteries with in- 
timal thickening/medial hypertrophy [16]. High-
power microscopy can demonstrate infiltration 
of the capillary proliferation into bronchi, intra-
lobular fibrous septa, and walls of small pulmo-
nary arteries and veins. Rare capillary prolifera-
tion into pleura, mediastinal lymph nodes and 
pericardium were described [11, 17, 18]. PCH 
can be distinguished from other conditions with 
prominent capillaries, including PVOD with cap-
illary invasion of pulmonary veins, arteries, and 
other tissues [11, 19, 20].

Clinical features

The incidence of PCH remains uncertain. 
El-Gabaly et al, [21] reported a frequency of 
almost 4 cases per million individuals. The age 
of onset is poorly defined, the reported age in 
the literature is wide-ranging from 2 to 71 years 
with a mean age of 30 years. It usually affects 
adults aged 20 to 40 years [21] but it was also 
described in elderly or even in premature 
infants and newborns [8, 22, 23]. PCH has an 
equal frequency in both sexes in patients of any 
age [24-26]. It commonly occurs in a sporadic 
form, although familial association has been 
reported [22, 27]. Progressive dyspnea and 
fatigue are the principal clinical manifestations 
of both PVOD and PCH [24, 26]. Chronic cough 
(dry or productive), chest pain, syncope, digital 
clubbing, fever, respiratory tract infection, 
thrombocytopenia and hemorrhagic complica-
tions may occur [26]. However, hemoptysis 
(reported in 30% of PCH patients but absent in 
PVOD) and hemorrhagic pleural effusion (pres-
ent in 25% of PCH patients but not reported in 

PVOD) is the only clinical manifestations which 
can differentiate PCH from PVOD [6, 24-26]. 
With further progression of PCH, PH and right-
sided heart failure develop with peripheral 
oedema, ascites, tender hepatomegaly, hepa-
tojugular reflex and right parasternal leave [8].

Hemodynamics

PCH is classically present with an increased 
pulmonary arterial pressure with normal or low 
pulmonary capillary wedge pressures (PCWP) 
[8]. Increased pulmonary arterial pressures  
at right-sided heart catheterization can be 
explained by the reflection of the sustained 
back pressure from capillary beds [28]. PCWP 
is actually a misnomer since the pressure of 
the capillary bed is not measured. The actual 
measured pressure is the pressure distal to the 
wedged catheter tip beyond the venules and 
small veins to the largest pulmonary veins and 
left atrium which is unaffected in PCH and this 
feature can distinguish PCH from other cases 
of PAH causing elevated PCWP [8].

Diagnostic modalities

In PCH, Electrocardiography (ECG) typically dis-
plays right axis deviation and RVH [8]. Chest 
radiography shows PAH signs such as enlarged 
central pulmonary arteries and right-sided 
prominence of the heart which also occurs in 
PVOD. However diffuse or bibasilar reticulonod-
ular or micronodular areas of opacity can only 
occur in PCH. In contrast to PVOD, septal lines 
or pleural effusions are unusual. Mediastinal 
lymphadenopathy is reported occasionally at 
chest radiography [8]. TTE is the first-line 
modality for diagnosis of PAH [23]. It can diag-
nose PH and define certain etiologies such as 
left-sided heart lesions as mitral stenosis, left 
ventricular dysfunction, or intracardiac shunts 
[29, 30]. However, TTE has a limited ability to 
evaluate pulmonary arteries distal to the main 
pulmonary artery and branches and a far limit-
ed ability to evaluate right ventricular function 
[30]. PH probability can be classified into low, 
intermediate, or high based on echocardio-
graphic findings, Further evaluation is required 
for intermediate or high probability of PH 
patients [14].

HRCT chest plays a crucial role in the diagnosis 
of PCH as it shows a group of characteristic  
cardiovascular and pulmonary parenchymal 
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findings. The cardiovascular findings include 
enlarged central pulmonary arteries, dilated 
right-sided heart, IV contrast reflux into the IVC, 
normal caliber pulmonary veins and average-
sized left atrium and pericardial effusion while 
pulmonary parenchymal findings are diffuse 
well-defined small centrilobular ground-glass 
pulmonary nodules with no zonal predomi-
nance with or without few and sparse smooth 
inter-lobular septal thickening. The associated 
findings, which may be encountered in PCH 
patients, include mediastinal lymphadenopa-
thy and pleural effusions [30]. 

The predominance of the centrilobular ground-
glass nodules over the septal lines help to dis-
tinguish PCH from PVOD, which shows predomi-
nant septal lines, and to a lesser extent cen- 
trilobular ground-glass nodules. Additionally, 
the lack of dilated pulmonary veins in PCH 
patients is particularly important to differenti-
ate PCH/PVOD from other causes of post-ca- 
pillary pulmonary hypertension, which similarly 
show smooth septal thickening and ground-
glass opacities due to constriction/impedance 
of the pulmonary venous drainage [30].

The majority of patients with PCH are misdiag-
nosed as primary PAH, PVOD, pulmonary fibro-
sis, sarcoidosis, pulmonary thromboembolism, 
or pulmonary hemosiderosis [30] so, HRCT 
chest is now considered the imaging modality 
of choice that is routinely used for the evalua-
tion of patients with suspected PH [31].

Pathology (previously discussed in pathology 
section) remains the most definitive modality to 
diagnose PCH however there is a high risk of 
complications during the procedure such as 
pneumothorax, hemorrhage into the lung and 
infection that hider lung biopsy.

Treatment options

Pharmacologic management of PCH remains 
uncertain. Conventional medical therapies aim-
ing to reduce pulmonary vascular resistance, 
increase cardiac output, and decrease volume 
overload are used such as diuretics, Angio- 
tensin-converting-enzyme inhibitors (ACE) inhi- 
bitors, anticoagulants (warfarin), cardiac glyco-
sides (digoxin), and oxygen supplementation 
[26]. Pulmonary vasodilator therapies such as 
calcium channel blockers and Prostacyclin 
have been proposed to improve hemodynamics 

and clinical course in PAH patients. Yet cata-
strophic pulmonary oedema has been reported 
following the initiation of pulmonary vasodila-
tors in PCH patients [11, 32]. This unfavorable 
outcome can be explained by the increased 
transcapillary hydrostatic pressure due to dilat-
ed pulmonary muscular arteries and arterioles 
and fixed pulmonary venous resistance leading 
to massive transudation of fluid into the lung 
parenchyma [26, 32] so, High-resolution CT 
(HRCT) chest examination is now recommend-
ed for PAH patients to exclude unsuspected 
radiologic evidence of PVOD or PCH before ini-
tiation of vasodilator therapy [33]. Favorable 
responses have been reported to angiogenesis 
inhibitors such as doxycycline [34] and imatinib 
[35]. The only definite treatment of PCH is lung 
transplant or combined heart-lung transplanta-
tion in advanced disease [21].

Prognosis

The natural progression of PCH remains poorly 
determined but rarely reported survival beyond 
5 years from the onset of symptoms [11, 36]. 
The reported median survival is 3 years from 
the first clinical manifestation which can be 
explained with the slow progression of pulmo-
nary hypertension to cause corpulmonale, right 
ventricular failure and eventually cardiovascu-
lar collapse and death [26].

Conclusion

PCH is a subclass of PAH group 1. It is charac-
terized by uncontrolled capillary proliferation in 
the lung. Clinically, PCH can present with non-
specific symptoms such as dyspnea and cou- 
gh till irreversible severe PH with subsequent 
right-sided heart failure. Determining PCH as 
the underlying cause of PH is crucial as medi- 
cations used for PAH are relatively ineffective in 
cases of PCH. Vasodilator therapy should be 
avoided due to an increased risk of pulmonary 
oedema, respiratory distress, and death. So 
far, no definitive treatment of PCH apart from 
lung transplantation.
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Supplementary Video 1. TTE showing dilated right side with reduced RV systolic function, severe tricuspid regurgita-
tion and dilated MPA and branches with dilated non collapsed IVC. Crescent shaped RA thrombus was also noted.

Supplementary Video 2. TTE showing dilated RV with marked RVH with severe TR (PG = 170 mmHg) and pulmonary 
hypertension (ESPAP = 190 mmHg) with dilated non-collapsed IVC.


