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Anthracosis is a type of mild pneumoconiosis secondary to harmless carbon dust deposits. 

Although anthracosis was previously associated with inhaled coal particles, such as coal workers' 

pneumoconiosis, this hypothesis was later abandoned; pathology has been associated with inhaled 

dust particles. Our paper is the first case report of ANCA-associated vasculitis and anthracosis 

coexistence. In addition, it aims to highlight that histopathologically proven anthracotic 

granulomatous nodules can show high FDG uptake in PET/CT contrary to expectation. We 

present a case of a 73-year-old male with p-ANCA-associated vasculitis and anthracotic lung 

nodules accompanied by radiological and clinical findings.  The patient got diagnosis with p-

ANCA-associated vasculitis with serological and rheumatological tests. Atypically, the clinical 

findings of the patient were weak (No dyspnoea, cough or additional pulmonary complaints). 

Nodules were present on X-ray graphics and nodules’ contours were irregular on CT. On PET/CT, 

SUV values of the nodules were high [12 kBq/mL]. Histopathological specimens showed multiple 

lung granulomas including anthracosis particles.  Until performing the biopsy, we could not 

exclude the possibility of malignancy. Conclusion: When lung involvement of vasculitis is 

superimposed by anthracosis, it can create granulomas with high SUV values. The relationship 

between anthracosis and parenchymal lung diseases is a current topic and many recently published 

papers are present on this subject. To the best of our knowledge, our paper is the first paper 

showing the relationship between parenchymal involvement of vasculitis and anthracosis in the 

literature. Environmental pollution and dust particles are the known reasons for anthracosis 

particles in the nodules. It is open to future research on whether air pollution triggers new atypical 

cases or not. 
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INTRODUCTION 

Anthracosis is a type of mild pneumoconiosis 

secondary to harmless carbon dust deposits. Although 

anthracosis was previously associated with inhaled 

coal particles, such as coal workers' pneumoconiosis, 

this hypothesis was later abandoned; pathology has 

been associated with inhaled dust particles. It is 

strongly associated with air pollution and is very 

common among non-smokers. The bronchi are 

primarily affected. Dust particles including carbon 

accumulate in the bronchial mucosa. This disease is 

called bronchial arthrofibrosis (BAF). The prevalence 

of BAF is between 3.4 and 21%. 

Non-BAF parenchymal carbon 

accumulation corresponding to anthracosis is a 

completely different entity and was rarely mentioned 

in the literature until last year. These dust particles 

can accumulate in fibrotic or destructive areas in 

chronic diseases.1 The most known of this 

combination is Caplan's disease, which expresses the 

coexistence of RA/anthracosis.2 Similarly; 

tuberculosis3 and interstitial lung diseases (ILD)4 can 

be complicated by anthracosis. Since BAF is now a 

known entity, interest in this subject has decreased 

over time. However, the findings related to the 

facilitation of the biopsy option in parenchymal 

diseases and the accumulation of anthracosis particles 

accompanying parenchymal disease in pathological 

specimens have raised interest in this subject again. 

There are many published case reports in the last 5 

years showing different diseases that may be 

associated with anthracosis. Herein, as a supplement 

to other case reports, we present a case of p-ANCA-

associated vasculitis characterized by atypically 

irregular nodules including anthracosis particles. To 

the best of our knowledge, our case is the first case 

report of p-ANCA-associated vasculitis with 

anthracosis. 

 In addition to the difference detected in 

the histopathological specimens of our patient, it is 
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also important in terms of radiological and clinical 

presentation. Our case presented with multiple 

irregularly circumscribed dense non-cavitary nodules 

and the nodules had high SUV values on PET-CT. 

There were both p-ANCA and rheumatoid factor 

(RF) positivity. Distinguishing between lesions 

related to vasculitis and metastatic malignancy had 

not been done until the biopsy. Furthermore, the mild 

clinical presentation discordant with the general 

picture of the patient is atypical for the disease. 

Our paper aims to demonstrate ANCA-

associated vasculitis with pulmonary involvement 

superimposed with anthracosis. We present a case of a 

73-year-old male with p-ANCA-associated vasculitis and 

lung nodules related to anthracosis accompanied by 

radiological and clinical findings.   

CASE REPORT 

A 73 years old male patient was admitted to our hospital 

for the first time in December 2017 due to an increased 

cough at night. He had worked as a highway maintenance 

worker for 40 years and is currently retired. The patient 

had no history of smoking. There was no additional 

finding in the patient's history. 

In the examination, the general condition of the 

patient was good, oriented and cooperative. There was a 

complaint of increasing dyspnoea at night. Dry eye, dry 

skin, photosensitivity, and Raynaud's phenomenon were 

not described. No morning stiffness. 

In the pulmonary and cardiac examination, 

respiratory sounds were bilaterally normal. No rales, 

rhonchus or pathological cardiac sounds (S1 + S2 + 

additional sound or murmur) were detected in the 

auscultation. The abdominal examination was also 

normal. The joint range of motion was normal. 

 In laboratory tests; CRP:2,56 mg/L 

WBC:7,10 109/L. Total IGE:263 UI/ml ppd:5 mm+, 

Serum ACE:49.7 nmol/mL/min normal. Ds-dna 

borderline, Mpo ANCA: 7,68 negative, P-ANCA was 

positive. RF: 1/128-1/256 232 units/ml was moderately 

seropositive. The level of anti-CCP antibodies was within 

the normal range (12EU/ml). 

Water’s sinus X-ray graph were normal. Also, 

the pulmonary function test was normal. In the 

radiological examination of the chest; There were 

multiple nodular lesions in both lungs on the PA chest X-

ray. CT was requested [Figure-1]. On thorax CT, nodules 

with irregular borders, the largest 1.5 cm, were detected in 

both lungs. [Figure-2]. 

PET-CT was requested to exclude malignancy. 

In PET-CT, SUV values of Nodules were high [12 

kBq/mL] [Figure-3]. In addition, there was high FDG 

uptake in the left kidney. Therefore, malignancy wasn’t 

excluded.  

 

 
Figure-1: Nodular opacities with blurred borders 

are observed in the bilateral upper zones

 

 
Figure-2: In the axial and sagittal CT planes, irregularly circumscribed nodular lesions are observed in both 

lungs that have evidence of corona radiata. Other lung parenchyma areas appear to be normal. 
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Figure-3: In the axial images, it was determined that the nodules in the bilateral lung showed FDG uptake. 

SUV values were high. 

 

 
Figure-4: (a). Fibrotic focus including anthracosis particles (Haematoxylin & eosin, x40). (b). Inflammation 

(white arrowheads) and granuloma formations (arrows) around the fibrotic focus including anthracosis 

particles (star) (Haematoxylin & eosin, x100). 
As a result, the diagnosis was compatible with vasculitis pulmonary involvement superimposed with anthracosis. 

 

Renal sonography was performed because of the 

kidney’s SUV uptakes value. The dimensions of the 

right kidney were 109x46 mm and the parenchyma 

thickness was 11 mm. Left kidney dimensions were 

104×42 mm and parenchyma thickness was altered 

between 0 and 11 mm. A 4 cm cystic lesion was 

detected in the upper part of the right kidney. The 

lesion had multiple thin septa and was considered 

type 2 F according to the Bosniak classification. 

Also, a 2 cm hyperechoic stone was observed in the 

ureteropelvic junction. Grade 3 hydronephrosis was 

present due to mechanical obstruction.  Kidney 

contours were smooth. Parenchyma echoes were 

homogeneous. PET-CT positivity was associated 

with inflammation in this area. A surgical biopsy of 

the nodules and bronchoscopy were planned.  

No endobronchial lesion was observed in the 

bronchoscopy. BAL was performed from the middle 

lobe of the right lung. Bronchial lavage was taken 

from the upper lobe of the left lung. AFB test (acid-

fast bacillus) was negative. The culture was negative. 

Right anterior thoracotomy was performed 

and wedge resection was applied to the 1.5 cm mass. 

In the histopathological examination of the lung 

wedge resection material under the light microscope; 

a focus of fibrosis mixed with anthracosis with a 

diameter of 6mm was seen in the centre [Figure 4a]. 

Severe inflammation composed of predominantly 

lymphocytes, neutrophils and histiocytes composing 

a few granuloma formations was observed around 

these anthracosis particles, fibrotic focus [Figure 4b].  
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DISCUSSION 

Anthracosis initially attracted attention in 19th-

century biopsy studies because of the change in lung 

colour with age.5 The term "anthracose" was first 

coined by Pearson in 1813. Pearson believed that 

anthracosis was a complication of coal workers' 

pneumoconiosis. However, it was later found that this 

relationship was weak. Today, it is known that 

inhaled dust particles cause anthracosis.1 The 

relationships of anthracosis with many diseases such 

as RA2, COPD1, ILD4 and tuberculosis6 have been 

proven. As far as we know, it is the first case report 

showing the association between vasculitis and 

anthracosis. Most of the studies published in recent 

years concern the coexistence of anthracosis with 

other lung diseases. It is not known whether the 

incidence is increased in pathological specimens or 

not.1,2,4 The effect of environmental pollution can be 

emphasized as a preliminary hypothesis in the re-

emergence of anthracosis. This topic is open to future 

research. Our paper is a radiological and clinical-

based case report. 

Multiple lesions with spiculated contours 

were detected on CT. vasculitis, organizing 

pneumonia, chronic eosinophilic pneumonia, 

Alveolar sarcoidosis, tuberculosis as well as 

metastasis and malignancy were in the differential 

diagnosis. Other rare differential diagnosis titles were 

Bacterial granulomatous infections such as fungi, 

mycobacterial, Nocardia, parasitic, Langerhans cell 

histiocytosis and pulmonary embolism with 

infarction.7–9 High degree of SUV uptake of the 

lesions in PET-CT fuelled the suspicion of metastatic 

malignancy according to atypical irregular spiculated 

contours of lesions. Minimally invasive 

adenocarcinoma was also a differential diagnosis. In 

addition, because of high SUV uptake in the kidney, 

metastasis of primary renal cancer was considered 

until performing renal sonography.10 Alveolar 

sarcoidosis is characterized by multiple 

granulomatous nodules rather than a true alveolar 

pattern.11 However, the patient's ACE values are 

normal and there is no Garland triad-type lymph node 

involvement in the mediastinal area. AFB tests were 

negative multiple times. There was no finding that 

could be evidence of tuberculosis. There was no 

evidence of infection. Many pathologies were 

excluded.    

 The clinical and laboratory findings of our 

case are very subtle for vasculitis. The patient has p-

ANCA positivity but eosinophil values, paranasal 

evaluation was completely normal and there was no 

symptom in favour of microscopic polyangiitis 

(Microscopic PAN) or Eosinophilic granulomatosis 

with polyangiitis (EGPA/Churg-Strauss syndrome).  

P-ANCA can be positive for granulomatosis with 

polyangiitis (GPA) in the rate of 10–20%. C-ANCA 

is more sensitive to GPA. It is highly sensitive (90–

95%) in active, systemic GPA, with a specificity of 

approximately 90%, and is usually, but not always, 

associated with the disease.12 

 Multiple irregularly circumscribed 

nodules, which tend to become cavitary later, may be 

seen in GPA. Its pathological basis is focal 

inflammatory necrosis. In EGPA, bilateral peripheral 

or GGO and consolidation are demonstrative in CT.13 

The pulmonary manifestation in microscopic PAN is 

Idiopathic pauci immune pulmonary capillaritis 

(IPIPC). It progresses with diffuse alveolar 

haemorrhage.14  

 In addition, the patient's RF was positive. 

Antibodies to the altered γ-globulin, called RF, occur 

in approximately 70% of patients with rheumatoid 

arthritis (RA). A high RF level helps confirm the 

diagnosis of RA. In addition, the RF serum level may 

be affected by treatment and often falls as 

inflammatory activity decreases. RF is not specific to 

RA and is found in many diseases (eg, chronic 

infections, hepatitis, sarcoidosis, granulomatous 

diseases, and subacute bacterial endocarditis).15 

Noritake et al.16 reported that an elevated RF was 

observed in about half of GPA cases. Anti-CCP 

antibodies were negative in our case. 

CONCLUSION 

When lung involvement of vasculitis is superimposed 

by anthracosis, it can create granulomas with high 

SUV values on PET/CT. The relationship between 

anthracosis and parenchymal lung diseases is a 

current topic and many recently published papers are 

present on this subject. To the best of our knowledge, 

our paper is the first paper showing the relationship 

between parenchymal involvement of vasculitis and 

anthracosis in the literature. Environmental pollution 

and dust particles are the known reasons for 

anthracosis particles in the nodules. It is open to 

future research on whether air pollution triggers new 

atypical cases or not. 

Patient consent: The patient consent form was 

signed by the patient on 24.2.2022. 
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