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ABSTRACT: Bronchiolitis obliterans, with or without organizing pneu· 
monia, can be a serious and life-threatening complication of rheumatoid 
arthritis. We describe a case of bronchiolitis obliterans organizing 
pneumonia in a patient who recently developed rheumatoid arthritis, 
presenting as a severe respiratory Insufficiency. Dlagnosls was made by 
means of open lung biopsy. Treatment with cortlcosterolds Induced a 
quick response and substantial Improvement of the respiratory 
symptoms. 
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Bronchiolitis obliterans has recently become a subject 
of renewed interest [1-3]. Two types can be differen· 
tiated on either side of a continuum: a pure bronchiolo· 
constrictive type, and bronchiolitis obliterans 
organizing pneumonia (BOOP) [3, 4]. Bronchiolitis 
obliterans sometimes constitutes a serious complication 
of rheumatoid arthritis (RA), with an often grave prog
nosis [1, 5, 6]. We describe a patient with BOOP 
apparently related to RA, leading to a rapidly progress
ing respiratory insufficiency, which quickly responded 
to corticosteroid treatment. 

Case report 

A 75 yr old male, former post-office employee, was 
admitted to hospital in the spring of 1988. 

There was a history of asthma as a child, hay fever 
and sinusitis in young adulthood. At the age of 50 yrs 
he was operated on for a right-sided traumatic hip 
fracture. From the age of 67 yrs on there were episodes 
of arthritis in both feet, particularly at the first meta
tarsophalangeal joints and left knee, presenting as gouty 
arthritis, which was supported by a left knee aspirate. 
There was a hyperuricaemia (0.57 mmoH·1). Therapy 
consisted of non-steroidal anti-inflammatory drugs: in
domethacin, naproxen, and at a later stage piroxicam 
and allopurinol. In December 1986, necrosis of the 
right femoral bead necessitated a total hip arthroplasty. 

Six months later, because of recurrent arthritis, this 
time with a polyarthritic presentation, the possibility of 
rheumatoid arthritis, as of then seronegative, was 

seriously considered. Hydroxychloroquine sulphate was 
added to the medication. 

In December of that same year, five months before 
the present admission, a left total hip arthroplasty was 
performed for a traumatic hip fracture. Arthritic 
complaints of shoulders, wrists, hands, and ankles 
restricted mobility thereafter. 

On admission the patient complained of progressive 
dyspnoea on exertion, a cough productive of brownish 
sputum with bloodstreaks, a sense of reduced chest 
expansion, sharp chest pains, and general malaise. 

Physical examination revealed a gaunt male with an 
eviden.l exertional dyspnoea. Body temperature was 
37.6°C. "Ao early systolic murmur was present at the 
apex cordis, as were crepitations over the right dorsal 
lower lung zones, and a pleural rub over the left 
infrascapular region. 
Thickened wrists, metacarpophalangeal and proximal 

interphalangeal joints of both hands, as well as thick
ened ankle joints were noted. 

•
1 

Laboratory investigations 
I 

Erythrocyte sedimentation rate 140 mm·h'1; Haemo
globin 94 gm·/·1; Haematoc rit 31 %; platelets 
840x109·/·1; leucocytes 14.0x109·/'1; differential count: 
82% segmented neutrophils, 1% band forms, 1% 
eosinophils, 14% lymphocytes, 2% monocytes. 

Immunoglobulin E 110 kU·/·1 (normal: <50); immu
noglobulin G 18.6; immunoglobulin A 4.7; immu
noglobulin M 0.9 g·l·1• 
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Serological tests for RA, previously negative, had 
become positive one month earlier: latex fixation test 
1:160; immunoglobulin M-rheumatic factor (enzyme 
linked immunosorbent assay): 30 IE; perinuclear factor 
positive; anti nuclear antigen negative; C-reactive protein 
17 mg·l·1• 

Alkaline phosphatase 118 U·/·1 (normal. 30-100); 
serum protein 63g·Z·1; urea 7.2 mmoH1; creatinine 110 
J.lmol·l·1; uric acid 0.21 mmol·Z·1; urine analysis was 
negative. 

In spite of oxygen supplementation by nasal 
catheter, there was a progressive partial respiratory 
insufficiency. Blood gas analysis on the third hospital 
day with oxygen 4 l·min·1 arterial oxygen tension 
(Pao

2
) 5.1 kPa; arterial oxygen saturation(Sao

2
) 

74%; arterial carbon dioxide tension (Pacoz) 4.5 kPa; pH 
7.45. 

The chest roentgenogram (fig. 1) showed reticulo
nodular opacities, most pronounced in the right upper 
and lower regions, locally conflating to ground glass 
densities, with a right sided basal pericardial consolida
tion. Left upper and lower lung fields were affected to 
a lesser extent. Lung volumes appeared to be reduced. 

Lung perfusion scan revealed no segmental defects, 
but there was diminished activity in the region of the 
consolidation. 

Hand films demonstrated juxta-articular deminerali
zation and erosions in the wrists, consistent with RA. 

Flexible fibreoptic bronchoscopy disclosed no 
endobronchial lesions, although white frothy secretions 

Fig. 1. - Chest radiograph on admission. 

originating from the right lower lobe were seen. In 
biopsies taken from the superior and posterior basal 
segmental bronchi of the right lower lobe, microscopy 
demonstrated bronchial epithelium with acute and 
chronic inflammatory infiltrations. 

Cytological examination of both bronchial secretions 
obtained during bronchoscopy, and expectorated sputum 
showed only neutrophils and lung macrophages. 

Cultures for various organisms including Legionella 
sp., respiratory viruses and mycobacteria remained 
negative. 

Because of clinical and roentgenological deterioration 
(fig. 2), and progression of the respiratory insufficiency, 
an open lung biopsy was performed on the third day. 

At operation the lung was found to be firm with little 
ventilatory movement; a biopsy was taken from the 
right lower lobe. Postoperatively, mechanical ventila
tion was instituted. 

Microscopy revealed a mixed pattern of bronchiolitis 
obliterans with organizing pneumonia, with plugs of 
oedematous granulation-tissue extending into distal 
alveolar ducts, and a patchy interstitial infiltrate 
accompanied by accumulated alveolar macrophages 
distal to the plugged alveolar ducts (figs 3 and 4). There 
was no evidence of vasculitis. 

Prednisolone was started at a dose of 80 mg·day·1 and 
was decreased by 10 mg every week. 

The densities on the chest films steadily diminished 
(fig. 5), and artificial ventilation was discontinued on 
the seventh postoperative day. 
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Fig. 2. - Progression of opacities just before open lung biopsy. 

Fig. 3. - Plug of granulation tissue, extending into alveolar ducts and alveoli. 

Various complications delayed convalescence: 
suspected left heart failure, urinary tract infections 
(Escherichia coli), oropharyngeal candidiasis, pneu
mothoraces on the right side, for which pleurodesis was 

attempted, gastrointestinal blood loss, a bilateral 
peroneus palsy, and impending sacral decubitus. 

Repeated chest rontgenograms showed continuing 
improvement with residual basal linear opacities in the 
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Fig. 4. - Bronchus obliterated by granulation tissue. 

Fig. 5. - Chest radiograph afte.r two months of therapy. 
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Table 1. - Pulmonary function tests 

Pred. On After After After 
Admission 5 months 8 months 1 year 

IVC 3.87 l 2.46 2.39 2.28 2.29 
FEVC 3.721 2.53 2.65 2.46 2.39 
FEV 2.85 l 1.64 1.98 1.58 1.17 
FEV:NC 74% 61• 79 66 78 
TLC 6.83 l 5.12 4.66 4.47 3.67 
FRC(He) 3.67 l 2.79 3.05 3.00 2.10 
RV 2.70 l 2.59 2.01 2.01 1.41 
DLCO 25.0 .. 12.4 13.2 12.8 11.2 
Du:.oNA 4.801 3.10 3.49 3.14 3.72 

Pao, 8.0-13.3 kPa 5.1tt 13.1* 11.51$ 9.9 
Paco1 4.7-6.0 kPa 4.5 4.3 4 .5 4.7 
Sao1 

95% 74 98 97 95 
pH 7.35- 7.45 7.45 7.46 7.44 7.42 
HCO,- 22-28 mmol-1"1 NA 21.9 NA 22.5 

Height m 1.74 1.74 1.74 1.74 
Weight Kg 64 58 57 68 

• : Reversible to 84% with salbutamol; .. : ml·min"1·mmHg·1; 1: min·1·mmHg·1;": with 
oxygen 4 l·min·1 by nasal catheter; 1: measured after 6 months; »: measured after 7 
months; IVC: inspiratory vital capacity; FEVC: forced expiratory vital capacity; FEVf 
forced expiratory volume in the first second; TLC: total lung capcity; FRC (He : 
functional residual capacity measured with helium; RV: residual volume; DLCO; pul-
monary diffusing capacity measured with single breath catbon monoxide; VA: alveolar 
volume; Pao1: arterial oxygen tension; Paco1: artet:ial carbon dioxide tension; Sao2: 

atterial oxygen saturation. 

Serologic testa, ESR and CAP 

ESR, CAP, JgM-RF, Rose Latex-fixation (thousands) 
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Fig. 6. - Serolo&fc testa, ESR and CRP. - : ESR mm·h; -t-: CRP mg·l; -.--: IgM-RF lE; - : Latex-Fixation; D: Rose Waalcr. 
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right lower region. Blood gas values virtually normal
ized (table 1). 

After three and a half months of hospitalization the 
patient was discharged. One and a half years later, the 
patient is doing well; he is still receiving 15 mg 
prednisolone, and gold salts have been added to the 
regime. 

Discussion 

Bronchiolitis obliterans, with or without organizing 
pneumonia, has recently often been described as a 
complication of rheumatoid arthritis (RA)(4, 7], some
times apparently related to D-penicillamine therapy 
[1, 8-10). 

The predominant interstitial and organizing pneumo
nia in this case is fairly unusual in cases related to, or 
coincidental with RA: more often the constrictive pat
tern of bronchiolitis obliterans prevails [1, 8, 9, 11, 12]. 
The roentgenological findings are also more consistent 
with reports concerning BOOP: bi- or unilateral ground 
glass opacities, without predilection for specific areas, 
lobar in distribution; sometimes a coarse reticular pat
tern [3, 13, 14). In contrast to other reports (13, 14) 
lung volumes appeared decreased. 

Unlike the often described airflow obstruction in 
pulmonary function tests of patients with RA [15], or 
bronchiolitis obliterans associated with RA [1, 10], our 
patient had a predominantly restrictive pattern with a 
slight reversible obstructive component, as in other 
cases of BOOP [3]. 

On the basis of clinical and radiological information 
one should be able to suspect the diagnosis in typical 
cases (3]. Definite diagnosis, however, requires a lung 
biopsy [16-18). Because of the focal nature of the 
lesions an open lung biopsy is preferable [3, 18, 19); 
morbidity and mortality are relatively low, whilst diag 
nostic accuracy is high when compared to other methods 
(20]. 

As in cases of idiopathic BOOP (3], our patient 
quickly responded to corticosteroid treatment, whilst in 
other cases related to RA response has been less fa
vourable [1, 6, 11, 12). The so-called "midinspiratory 
squeak" (1) was heard once, only after therapy had long 
been instituted. During this admission the patient 
definitely fulfilled the criteria for rheumatoid arthritis 
(21}. 

Although rheumatic factor levels do not necessarily 
equal disease activity (22, 23], in this case there was a 
strong temporal relationship (fig. 6). Therefore, we con
sider a causal relationship between the RA, and the BOOP 
conceivable. Before his presentation with BOOP this 
patient had never received D-penicillamine or gold therapy. 

The apparent relationship between the BOOP and the 
RA in this patient, and the atypical presentation, more 
consistent with idiopathic BOOP than with bronchioli
tis obliterans in other cases of RA, could point toward 
a modifying effect which medication such as gold salts 
or D-penicillamine may have on the course of this 
complication in RA. 

References 

1. Geddes, OM, Corrin B, Brewerton DA, Davies RJ, 
Tumer-Warwick M. - Progressive airway obliteration in 
adults and its association with rheumatoid disease. QJ Med, 
1977, 46, 427-444. 
2. Seggev IS, Mason UG, Wortben S, Stanford RE, 
Fernandez E. - Bronchiolitis obliterans. Report of three 
cases with detailed physiologic studies. Chest, 1983, 83, 
169-174. 
3. Epler RG, Colby TV, McCloud TC, Carrington CB, 
Gaensler EA. - Bronchiolitis obliterans organizing pneumo
nia .. N Engl J Med, 1985, 312, 152-158. 
4. Gosink BB, Friedman PI, Liebow AA. - Bronchiolitis 
obliterans. Roentgenologic-pathologic correlation. Am J 
Roentgenol Radium Ther Nucl Med, 1973, 117, 816-832. 
5. Stein HB, Patterson AC, Offer RC, Atkins CI, Teufel A, 
Robinson HS. - Adverse effects of D-peniciltamine in rheu
matoid arthritis. Ann Intern Med, 1980, 92, 24-29. 
6. Jansen HM, Elema JD, Hylkema BS, van Leeuwen MA, 
The TH, van der Mark ThW, Sluiter HJ. - Progressive 
obliterative bronchiolitis in a patient with rheumatoid arthri
tis. Eur J Respir Dis, 1982, 63, (Suppl. 121), 43-52. 
7. Herzog CA, Miller RR, Hoidal JR. - Bronchiolitis and 
rheumatoid arthritis. Am Rev Respir Dis, 1981, 124, 
636-639. 
8. Lahdensuo A, Mattila I, Vilppula A. - Bronchiolitis in 
rheumatoid arthritis. Chest, 1984, 85, 705-708. 
9. Murphy KC, Atkins CJ, Offer RC, Hogg JC, Stein HB. 
- Obliterative bronchiolitis in two rheumatoid arthritis pa
tients treated with penicillamine. Arthritis Rheum, 1981, 24, 
557-560. 
10. Turton CW, Williams G, Green M. - Cryptogenic 
obliterative bronchiolitis in adults. Thorax, 1981, 36, 805-
810. 
11. Epler OR, Snider GL, Gaensler EA, Cathart ES, 
FitzGerald MX, Carrington CB. - Bronchiolitis and bron
chitis in connective tissue disease. A possible relationship to 
the use of penicillamine. J Am Med Assoc, 1919, 242, 
528-532. 
12. Van de Laar, MAFI, Westermann CJI, Wagenaar SSc, 
Dinant HJ. - Beneficial effect of intravenous cyclophospha· 
mide and oral prednisone on D-penicillamine-associated 
bronchiolitis obliterans. Arthritis Rheum, 1985, 28, 93-97. 
13. MUller NL, Guerry-Force ML, Staples CA, Wright IL, 
Wiggs B, Coppin C, Par6 P, Hogg IC. - Differential diag
nosis of bronchiolitis obliterans with organizing pneumonia 
and usual interstitial pneumonia: clinical functional and 
radiologic findings. Radiology, 1981, 62, 151-156. 
14. Chandler PW, Shin MS, Friedman SE, Myers IL, 
Katzenstein A-L. - Radiographic manifestations of bronchi
olitis obliterans with organizing pneumonia vs usual 
interstitial pneumonia. Am J Roentgenol, 1986, 147, 
899-906. 
15. Collins RL, Turner RA, Iohnson AM, Whitley NO, 
McLean RL. - Obstructive pulmonary disease in rheuma
toid arthritis. Arthritis Rheum, 1976, 19, 623-628. 
16. Grinblat J, Mechlis S, Lewitus Z. - Organizing pneu
monia-like process. An unusual observation in steroid 
responsive cases with features of chronic interstitial pneumo
nia. Chest, 1981, 80, 259-263. 
17. Davison AG, Heard BE, McAllister WAC, Turner· 
Warwick MEH. - Cryptogenic organizing pneumonitis .. QJ 
Med, 1983, 52, 382-394. 
18. Case records of the Massachusetts General Hospital (Case 
24 -1986). N Engl J Med, 1986, 314, 1627- 1635. 
19. Yousem SA, Colby TV, Carrington CB. - Lung biopsy 



BRONCinOUTIS OBUTERANS IN RHEUMATOID ARTHRITIS 911 

in rheumatoid arthritis. Am Rev Respir Dis, 1985, 131, 
770-777. 
20. Gaensler EA, Carrington CB. - Open biopsy for chronic 
diffuse infiltrative lung disease: clinical, roentgenographic 
and physiological correlations in 502 patients. Ann Thorac 
Surg, 1980, 30, 411-426. 
21. Arnett FC, Edworthy SM, Bloch DA, et al. - The 
American Rheumatism Association 1987 revised criteria for 
the classification of rheumatoid arthritis. Arthritis Rheum, 
1988, 31, 315-324. 
22. Alien C, Bison CJ, Scott DGI, Bacon PA, Bucknall RC. 
- IgG antiglobulin& in rheumatoid arthritis and other arthrides: 
relationship with clinical features and other parameters. Ann 
Rheum Dis, 1981, 40, 127-131. 
23. Robbins DL, Feigal DW, Leek JC. - Relationship of 
serum IgG rheumatoid factor and disease activity in rheuma
toid arthritis. J Rheumatol, 1986, 13, 259-262. 

Observation clinique. Bronchiolite obliterante avec pneumonie 
fibrosante et arthrite rhumatol'de. R.J. Van Thiel, S .. van der 
Burg, A.D. Groote, G.D. Nossent, S.H. Wills. 
RESUME: La bronchiolite oblit6rante, accompagnee ou non 
d'une pneumonic fibrosante, peut atre une complication 
s6rieuse et !~tale de l'arthrite rhumato'ide. Nous decrivons un 
cas de bronchiolite oblit~rante avec pneumonic fibrosante, 
chez un patient dont l' arthrite rhumatolde ~tait apparue 
recemment et qui a d~veloppe une insuffisance respiratoire 
s~v~re. Le diagnostic a ~t~ assur~ par une biopsie pulmonaire 
l ciel ouvert. Le traitement aux corticosteroides a entratn~ 
une reponse rapide et une am~lioration substantielle des 
sympt6mes respiratoires. Une augmentation importante et 
simultanee des titres des tests s~rologiques sugg~re une rela
tion entre la bronchiolite obtit~rante avec pneumonic 
fibrosante et l'arthrite rhumatolde. 
Eur Respir J., 1991, 4, 905-911. 


