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【 CASE REPORT 】

Hairspray Inhalation-induced Interstitial Pneumonitis
Evaluated by a Transbronchial Lung Cryobiopsy
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Abstract:
A 60-year-old Japanese woman was admitted to our hospital with a fever and shortness of breath occurring

immediately after using hairspray. Chest high-resolution computed tomography (HRCT) showed ground-glass

opacities (GGOs) predominantly distributed around the bronchovascular bundles, and a pathological evalu-

ation by a transbronchial lung cryobiopsy (TBLC) revealed fibrotic non-specific interstitial pneumonia (f-

NSIP). Her symptoms disappeared without the use of corticosteroids, and GGOs on HRCT improved mark-

edly over time. This case suggests that a pathological evaluation by a TBLC for lung injury due to inhalation

pathogen exposure may provide a more accurate diagnosis and a better understanding of the pathology from

bronchial to interstitial lesions than transbronchial lung biopsy.
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Introduction

Lung injury due to inhalation pathogen exposure is repre-

sented by hypersensitivity pneumonitis, eosinophilic pneu-

monia, pneumoconiosis, and lipoid pneumonia, but it is also

widely known that some of these conditions develop after

the use of hairspray, waterproof spray, isocyanate-containing

paints, and insecticides when aerosol particles are generated

at the time of use. A transbronchial lung cryobiopsy (TBLC)

has been used in recent years as a promising diagnostic ap-

proach to assessing diffuse parenchymal lung diseases

(DPLDs), replacing surgical lung biopsies as a safer

method (1). For hypersensitivity pneumonitis, recently re-

ported guidelines recommended performing a TBLC at the

time of the diagnosis, but the utility of a TBLC for evaluat-

ing lung injury caused by hairspray has not yet been clari-

fied (2).

We herein report the utility of a TBLC in assessing the

clinical and pathological aspects of a case of lung injury due

to hairspray inhalation.

Case Report

A 60-year-old Japanese woman with no significant medi-

cal history was admitted to our hospital for a chief com-

plaint of fever and shortness of breath. She was a current

smoker with a 30 pack-year history and had no allergies.

She noticed a fever immediately after using hairspray to dye

her hair in her home bathroom for several minutes on day

X-11 and took cefcapene pivoxil hydrochloride hydrate for

four days from day X-5. However, the fever continued, and

her shortness of breath gradually worsened. She had only

ever dyed her hair using hair-coloring agent at a beauty sa-

lon, and this was the first time she had used the hairspray.

Chest auscultation revealed fine crackles throughout her

chest. Laboratory examinations revealed extremely high se-

rum levels of C-reactive protein (7.7 mg/dL), but the levels
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Figure　1.　Chest high-resolution computed tomography (HRCT) images. Expiratory CT on admis-
sion showed an extensive mosaic attenuation pattern in both the upper (A) and lower lobes (B). Inspi-
ratory CT on admission revealed numerous ground-glass opacities predominantly distributed around 
the bronchovascular bundles in both the upper (C) and lower lobes (D), along with peribronchial 
cuffing (arrows). Ground-glass opacities had disappeared on day 51 (E, F).

of KL-6 (368 U/mL) and SP-D (139 mg/dL) were within

the normal range. An arterial blood gas analysis showed a

decreased partial pressure of oxygen (50.1 Torr) with an ele-

vated alveolar-arterial oxygen gradient (62.3 Torr). Pulmo-

nary function tests showed a forced vital capacity (FVC) of

2.69 L (% predicted, 105.1%), a forced expiratory volume

in 1 second (FEV1) of 2.14 L, FEV1/FVC ratio of 79.5%,

diffusing capacity of carbon monoxide (DLCO) of 12.8 mL/

min/Torr (% predicted, 61.8%), and a % predicted DLCO/al-

veolar volume ratio of 77.9%.

Chest high-resolution computed tomography (HRCT)

showed ground-glass opacities (GGOs) predominantly dis-

tributed around the bronchovascular bundles along with peri-

bronchial cuffing (Fig. 1C, D). Concurrently performed ex-

piratory HRCT showed an extensive mosaic attenuation pat-

tern (Fig. 1A, B).

The bronchoalveolar lavage fluid (BALF) obtained from

the right B4 had a recovery rate of 66.0%, a transparent ap-

pearance, lymphocyte CD4/CD8 ratio of 0.45, and contained

60.0% macrophages, 33.4% lymphocytes, 1.8% neutrophils,

and 4.6% eosinophils. Microbiological tests for bacteria,

fungi, acid-fast bacilli, and Pneumocystis jirovecii polym-

erase chain reaction in BALF were negative. A TBLC was

performed at the right B8a and B8b using a flexible fiberop-

tic bronchoscope (1T-260; Olympus, Tokyo, Japan), an en-

dotracheal tube (SACETT Suction Above Cuff Endotracheal

Tube 8.0 mm; Smiths Medical International, Minneapolis,

USA), a FogartyⓇ catheter (E-080-4F; Edwards Lifesciences,

Irvine, USA), and the ERBE 1.9-mm cryoprobe (ERBE-

CRYO 2 system; Erbe Elektromedizin, GmbH, Tubingen,

Germany). The two specimens collected at the right B8a and

B8b were 24 mm2 and 35 mm2 in size, respectively, and both

specimens contained a wide range of alveoli with membra-

nous bronchioles spanning two acini. The pathology of these

specimens showed diffuse uniform thickening of the alveolar

septum accompanied by deposition of collagen and elastic
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Figure　2.　Histological images. (A) The lesion was characterized by diffuse thickening of the alveolar 
septum and moderate intraluminal organization (right B8a) [Hematoxylin and Eosin (H&E) staining, 
×4]. (B) Mild infiltration of lymphocytes and eosinophils was observed (right B8a) (H&E staining, 
×20). (C) In the alveolar septum, collagen deposition and the growth of elastic fibers were observed 
(right B8a) (Elastica van Gieson stain, ×20). (D) In some alveolar cavities, a cluster of eosinophilic 
macrophages was observed, but no apparent granulomas were seen (right B8a) (periodic acid-Schiff 
stain, ×20). (E) Mild infiltration of lymphocytes and plasma cells into the bronchial walls was also 
observed (right B9a) (H&E staining, ×20).

fibers, which is suggestive of fibrotic non-specific interstitial

pneumonia (f-NSIP). Moderate intraluminal organization and

mild infiltration of lymphocytes and eosinophils were also

observed (Fig. 2A-C), and in some alveolar cavities, a clus-

ter of eosinophilic macrophages was confirmed (Fig. 2D).

The bronchial membrane collected in the right B9a using the

same cryoprobe showed mild infiltration of lymphocytes and

eosinophils (Fig. 2E).

The pathological findings suggested f-NSIP due to in-

haled pathogen exposure. No findings of granulomatous le-

sions, solitary multinucleated giant cells, peribronchiolar fi-

brosis, or hyperplasia of lymphoid follicles were observed.

No significant increase in paired serum antibody titers of in-

fluenza virus, Mycoplasma pneumoniae, or Chlamydia pneu-
moniae was found, and an environmental provocation test

conducted to rule out hypersensitivity pneumonitis was also

negative.

Based on the onset of the disease after the start of hair-

spray use and the above findings, we diagnosed her with

hairspray inhalation-induced interstitial pneumonitis. An ad-

ditional interview with the patient revealed that the hairspray

contained lanolin. The chief complaints of a fever and dysp-

nea gradually improved after hospitalization without the use

of corticosteroids. There was no apparent recurrence after

the patient was discharged, and the GGOs had disappeared

on HRCT performed on day 51 (Fig. 1E, F).

Discussion

We herein report the first case, to our knowledge, of

hairspray-induced interstitial pneumonitis that was histologi-

cally evaluated by a TBLC and that confirmed the findings

of an f-NSIP pattern. The findings obtained from this case

showed that the pathological evaluation by a TBLC for

hairspray-induced pneumonitis may provide useful informa-

tion to clinicians in terms of a differential diagnosis, and the

clinical course may be self-limiting, even in the presence of

an f-NSIP pattern.

Hairspray-induced interstitial pneumonitis was first re-

ported by Bergmann et al. in 1958 (3), and various addi-

tional reports were made until the 1980s. However, there

have been few reports in recent years, and it is considered to

be a very rare disease (4, 5). This is speculated to be due to

the fact that polyvinylpyrrolidone and shellac, among the six

etiological agents that have been linked to the pathogenesis

(polyvinylpyrrolidone, polyvinyl acetate, shellac, dimethyl

hydantoin formaldehyde resin, modified acid resins, and

lanolin) are not recently being used in hairsprays (6, 7). We

experienced a case of developing acute lung injury in a pa-

tient using a hairspray containing lanolin, which is a poten-

tial pathogen pointed out by Draize et al. (6). Exposure to

high levels of pathogens due to prolonged use of the hair-

spray in the closed environment of the bathroom may have
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been one of the factors that led to the onset of the disease.

We believe that hairspray-induced interstitial pneumonitis

should be considered as a differential diagnosis in acute-

onset DPLD, even today.

The pathology of the TBLC specimens obtained in this

case showed some suggestive findings. The specimens re-

vealed diffuse, relatively homogeneous alveolar septal thick-

ening and a preserved alveolar structure. Collagen deposi-

tion was also prominent and accompanied by mild lympho-

cytic infiltration. These findings were considered typical of

an f-NSIP pattern. The pathological term “NSIP pattern” has

been used historically in the context of chronic interstitial

pneumonia, such as idiopathic interstitial pneumonias and

connective tissue disease-associated interstitial lung diseases

(CTD-ILD) (8). However, even in acute or subacute intersti-

tial pneumonia, the NSIP pattern is often found along with

diffuse alveolar damage and organizing pneumonia (9-11).

When an NSIP pattern is observed in the clinical presenta-

tion of the acute course of the disease, CTD-ILD or drug-

induced lung injury should be considered in the differential

diagnosis (12), and we believe that lung injury due to inha-

lation pathogen should also be considered in addition to

these conditions. In our search of the literature, we did not

find any reports of NSIP in hairspray inhalation-induced

pneumonitis. Although there have been several reported

cases of surgical lung biopsies being performed up to the

1990s, surgical lung biopsies for acute lung injury can be

challenging (5, 13). In a recent transbronchial lung biopsy

(TBLB) study of lung injury due to inhalation pathogen ex-

posure, including hairspray, the presence of alveolar septal

thickening and alveolitis was noted, but no case was diag-

nosed with an NSIP pattern (4, 14, 15). We speculate that

the TBLB may not have led to the diagnosis of the overall

tissue changes because of the inadequacy of the sample size

obtained. As described above, the non-invasive evaluation of

histopathological patterns in larger specimens than those ob-

tained with a TBLB may be a major advantage of a TBLC

over a surgical lung biopsy or TBLB.

In the present case, aggregation of eosinophilic macro-

phages and mild eosinophil infiltration were observed. Given

the previous reports of phagocytes containing periodic acid-

Schiff stain-positive granules and vacuolated macrophages in

cases of hairspray-induced pneumonitis, the presence of

eosinophilic or foamy macrophages is a finding that indi-

cates some exposure to inhalant pathogens (4, 16). The pres-

ence of mild inflammatory changes in the mucosa of bron-

chioles may also be a probable explanation for the findings

of air trapping on HRCT in this case and may lead to a

smoother understanding of the pathogenesis of the disease.

Of note, despite the pathology of f-NSIP, we confirmed

that it improved spontaneously without the use of corti-

costeroids. We believe that hairspray inhalation-induced

pneumonitis should be considered in the differential diagno-

sis of f-NSIP that shows a self-limiting course. Inhalation of

hairspray in healthy subjects is only associated with brief,

reversible small airway inflammation, and the risk of it lead-

ing to severe respiratory disturbance is low, as evidenced by

the fact that the frequency of interstitial pneumonitis is also

low in hairdressers who are continuously exposed to hair-

spray (4, 17). It is therefore unlikely that corticosteroids will

be required in this disease, which is presumed to be less

pathogenic than isocyanate-induced or waterproofing spray-

induced lung injury, in which patients can present with acute

respiratory distress syndrome or diffuse alveolar hemorrhag-

ing that leaves them with chronic respiratory dysfunc-

tion (15, 18). However, it has also been pointed out that in

the presence of a concomitant allergic predisposition, such

as bronchial asthma or allergic rhinitis, or chronic bronchi-

tis, the biological response to inhalation may be en-

hanced (17). There was no apparent comorbidity in our pa-

tient, but she was a smoker and had an elevated serum IgE

level. Therefore, the possibility of airway lesions due to

smoking or an allergic predisposition cannot be completely

ruled out, and clinical symptoms may thus have been more

likely to be overt or prolonged than had she not been a

smoker. In patients with these factors, careful follow-up in-

cluding chest imaging may be advisable.

In conclusion, a TBLC has the potential to contribute to a

more accurate diagnosis and better aid in the inference of

the etiology of hairspray-induced pneumonitis than trans-

bronchial lung biopsy because of its ability to assess pathol-

ogy from the bronchioles to the interstinum. In the case of

spontaneous improvement of NSIP, it is necessary to con-

sider hairspray inhalation-induced interstitial pneumonitis as

one of the differential diagnoses. We need to collect more

cases and examine the relationship between the clinical pic-

ture and the pathological findings in this disease.
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