Respiratory Medicine Case Reports 37 (2022) 101650

Contents lists available at ScienceDirect

respiratory MEDICINE
CASE REPORTS

Respiratory Medicine Case Reports

ot : =3
ELSEVIER journal homepage: www.elsevier.com/locate/rmcr

Case report

Segmental endobronchial valve therapy for a
vasculitis-induced emphysema

Christina Bal® ", Lisa Goschl”, Ruxandra-Iulia Milos ¢, Klaus Gerstbrein ¢,

Andreas Kerschbaumer b, Marco Idzko “, Daniela Gompelmann *

# Department of Medicine II, Division of Pulmonology, Medical University of Vienna, Vienna, Austria

® Department of Medicine III, Division of Rheumatology, Medical University of Vienna, Vienna, Austria

¢ Department of Biomedical Imaging and Image-guided Therapy, Medical University of Vienna, Vienna, Austria
4 Division of General Anaesthesia and Intensive Care Medicine, Medical University of Vienna, Vienna, Austria

ARTICLE INFO ABSTRACT

Keywords: A 53-year old female patient with history of hypocomplementaemic urticarial vasculitis syndrome
Vasculitis (HUVS) and polyarteritis nodosa presented with progressive dyspnoea on exertion due to
Emphysema emphysema. Lung function revealed a severe obstructive ventilator disorder with a forced expi-
Hypocomplementaemic urticarial vasculitis ratory volume in 1 second of 22% of predicted, and a significant hyperinflation with a residual
syndrome

volume of 321% of predicted. Multi-detector computed tomography (MDCT) scan and quanti-
tative CT analysis (StratX software) confirmed a lower lobe predominant emphysema. Consid-
ering the young age, the very severely impaired lung function, the relatively low nicotine abuse,
the exclusion of alpha-1 antitrypsin deficiency, together with the known diagnosis of HUVS, the
emphysema was more likely due to the vasculitis than to a typical chronic obstructive lung
disease.

MDCT scan showed that particularly the segment 8 of the right lower lobe was severely
emphysematous destroyed and hyperinflated. Invasive Chartis® measurement revealed no sig-
nificant collateral ventilation of the isolated segment 8 of the right lower lobe, so that an
endobronchial valve placement was performed. Three months following intervention, the MDCT
scan revealed a complete collapse of the segment 8 on the right, which was associated with a
significant clinical benefit and a mild reduction of the hyperinflation in the lung function test.

Valve implantation
Segmental valve implantation

1. Introduction

Chronic obstructive pulmonary disease (COPD) and emphysema are the major cause of chronic morbidity and comprise one of the
top three causes of death worldwide [1]. The leading risk factor for COPD is cigarette smoking, but also environmental exposure or
predisposing host factors may contribute to the development of COPD. Rare causes for a pulmonary emphysema are different forms of
vasculitis [2,3]. Besides the specific treatment of the underlying vasculitis, the therapeutic approach for the vasculitis-induced
emphysema is comparable to the treatment of smoking-induced COPD.

Endoscopic therapeutic modalities should be considered in case of significant hyperinflation. The reversible endoscopic valve
treatment is beneficial in patients with severe hyperinflation and absent interlobar collateral ventilation (CV) [4].

In this manuscript, we report a case of a patient with emphysema most likely due to hypocomplementaemic urticarial vasculitis
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syndrome, who experienced a clinical and radiological benefit following segmental valve treatment.

2. Case presentation

2.1. Case summary

A 53-year old female patient presented with progressive dyspnoea on exertion. She complained about breathlessness after climbing
2-3 steps. The shortness of breath significantly impacted her day-to-day functioning and thus her quality-of-life. She only had cough
occasionally, mainly non-productive. Her mMRC (Modified Medical Research Council) scale was 3 [5], her COPD Assessment Test
(CAT) score 15 [6]. The patient had a known impaired lung function with forced expiratory volume in 1 second (FEV1) of 0.6L (22% of
predicted), and a severe hyperinflation with a residual volume of 5.84L (321% of predicted). Moreover, the diffusion capacity was
severely impaired with a transfer coefficient for carbon monoxide (TLCO) of 21% of predicted. She had a 15-pack-year smoking history
and quit smoking 6 years previous to the presentation. An alpha-1-antitrypsin deficiency was excluded in several laboratory tests. Due
to the obstructive ventilator disorder, the patient was treated with long-acting muscarinic antagonists, long-acting beta-agonists and
inhaled corticosteroids. As the blood gas analysis revealed a pO2 of 64 mmHg, there was no need for long-term oxygen therapy.

Patient’s anamnesis revealed a diagnose of hypocomplementaemic urticarial vasculitis syndrome (HUVS) established 18 years
previous to the presentation. At the time of diagnosis, anti-C1-antibodies were positive, C3 and C4 were reduced with 42 mg/dl and
<6,7 mg/dl (normal range: 82-160 mg/dL, and 16-46 mg/dl, respectively). Histology of skin biopsy was consistent with urticaria-
vasculitis. At the time of the current presentation however, she received no specific treatment for HUVS, as the disease was non
active (normal C3 and C4 levels) for several years. However, an ANCA-negative vasculitis of the abdominal vessels suspicious for
polyarteritis nodosa, with a stenosis of the coeliac trunk and an aneurysm of the hepatic artery, was diagnosed 3 months previously and
treated with immunosuppressive medication. In summary of the findings, it was assumed that the emphysema was mainly due to
HUVS, which may be associated with pulmonary emphysema in 20% of patients [2].

To evaluate further treatment approaches for emphysema, e.g. endobronchial valve treatment, a multi-detector computed to-
mography (MDCT) scan was performed that revealed a severe, mainly panlobular emphysema with a predominance of the lower lobes.
Emphysema index assessed by quantitative CT (StratX) software (threshold of —950 HU) was found to be 58% in the right lower lobe
and 53% in the left lower lobe. Moreover, quantitative CT analysis demonstrated an 80-95% fissure integrity of both major fissures.

Particularly, the segment 8 of the right lower lobe was severely emphysematous destructed and hyperinflated in the MDCT scan
(Fig. 1). Therefore, an invasive assessment of collateral ventilation (CV) of this single lung segment and - in case of absent CV - an
endobronchial one-way valve placement was planned. Hence, a bronchoscopy was performed under general anesthesia. CV was
quantified using the Chartis® measurement system by placing the Chartis® catheter in the segment 8 of the right lower lobe. An
absence of significant CV could be confirmed, so that one endobronchial valve was implanted. No complications occurred, so that the
patient could be discharged 4 days following the bronchoscopic procedure.

2.2. Outcome and follow-up

Three months following intervention, the patient reported a significant symptom relief with optimized exercise capacity and
improved quality of life. The mMRC score was 2 [5], and the CAT score improved significantly from 15 to 6 [6]. Lung function however
did not reveal a clinical relevant improvement. Only a mild RV reduction of 240 ml could be observed. Nevertheless, the CT scan taken
3 months after valve placement showed a complete collapse of the segment 8 of the right lower lobe (Fig. 2). Thus, the radiological
assessment showed the optimal result following segmental treatment, which was associated with a subjective clinical relevant
improvement (see Fig. 3).

3. Discussion

A vasculitis-induced emphysema is a rare diagnosis, but can be found in 20%-50% of patients with HUVS, a small vessel vasculitis
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Fig. 1. Prior to valve treatment, the MDCT scan showed severe, mainly panlobular emphysema with a predominance of the lower lobes.
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Fig. 2. Three months following valve treatment, the MDCT scan showed a complete collapse of the segment 8.

Fig. 3. CT three months following valve treatment. Arrows point to the atelectatic segment 8.

[7]1. Moreover, there are some case reports about patients with emphysema due to granulomatosis with polyangiitis [3]. Histopath-
ologically, patients with HUVS present a pulmonary capillaritis that may lead to obstructive airway disease and emphysema [8].
HUVS-related antibodies against the collagen-like region of Cl1q can form immune complexes in multiple tissues including the lungs
[9], binding alveolar surfactant protein [7]. Treatment for HUVS includes antihistamines and corticosteroids. In cases with poor
response to this first-line treatment, cyclosporine, colchicine, hydroxychloroquine, azathioprine, methotrexate, and dapsone, IL-1b
inhibitors and Olamizumab present alternative treatment approaches [10]. The therapeutic approach for the vasculitis-induced
emphysema is comparable to the treatment of smoking-induced COPD, including inhaled bronchodilators and inhaled corticoste-
roids depending on the symptoms and frequency of COPD exacerbations [1]. Smoking cessation, consequent physiotherapy and
pulmonary rehabilitation are essential. Endoscopic valve therapy presents an invasive treatment modality for emphysema patients
with severe hyperinflation. Thereby, the most emphysematous lung lobe is occluded by one-way-valves that allow air to be expelled
during expiration, but not to enter during inspiration, and thus facilitate lobar atelectasis. A lobar occlusion is one important pre-
requisite for lobar volume reduction; a segmental treatment does not lead to a beneficial outcome in the majority of patients due to
intralobar CV [11].

In this report, we describe a patient with an emphysema most likely due to HUVS that was diagnosed 18 years before. As the HUVS
was not active for several years, the patients received no specific treatment. The obstructive airway disease and emphysema have
already been diagnosed 10 years previously, at the age of 43. As COPD in patients younger than 50 years is rare, alternative causes than
smoking have to be considered. In this patient, HUVS contributed most likely to the development of emphysema. The MDCT revealed a
lower lobe predominant emphysema, whereby particularly the segment 8 of the right lower lobe was hyperinflated and emphyse-
matous destroyed. In the majority of humans an interlobular CV can be observed, which preclude a beneficial effect after a segmental
valve placement [12]. However, we confirmed an absent interlobular CV by Chartis® assessment of the segment 8 of the right lower
lobe, so that a segmental valve treatment was assumed to be beneficial. Three months following the intervention, MDCT showed a
complete collapse of the segment 8 that was associated with the patient’s report of an improved exercise capacity and quality of life.
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4. Conclusion

This case suggests that patients with a vasculitis-induced emphysema should not be excluded from valve therapy. However,
whether segmental valve treatment in comparison to a lobar treatment is more often successful in these patients remains to be assessed
on individual basis.
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