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ABSTRACT:  We present a case of tracheobronchial involvement in Crohn's dis-
ease, associated with respiratory failure leading to mechanical ventilation. 

Bronchoscopy revealed small, diffuse, whitish granulations and erythematous
mucosa. Histopathology disclosed ulcerative bronchitis and noncaseating tuber-
culoid granuloma. The patient improved under a 6 week oral corticosteroid treat-
ment followed by inhaled corticotherapy, without relapse of pulmonary symptoms.
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Crohn's disease (CD) is an inflammatory bowel dis-
ease which may affect virtually all organs, including the
lung. However, few cases of lung involvement in CD have
previously been reported [1], such as granulomatous inter-
stitial pneumonitis [2–4], fistula [5], bronchiectasis [6]
and sulphasalazine-induced pneumonitis [7]. Among these
manifestations, bronchial and/or tracheal localizations are
very rare [8, 9]. We report the case of a patient with dif-
fuse tracheal and bronchial localizations of CD leading
to respiratory failure.

Case report

A 37 year old man was admitted to the intensive care
unit in December 1993, for acute dyspnoea, requiring
immediate intubation and mechanical ventilation. He
was a moderate smoker (10 pack-yrs) and had no pre-
vious history of respiratory disease. In February 1992, he
exhibited episodic bloody stools; proctological exami-
nation revealed haemorrhoids. Complete colonoscopy was
considered normal. Systemic caecal biopsies revealed a
mild nonspecific inflammatory infiltrate throughout the lam-
ina propria, consisting of lymphocytes and plasmocytes.

On admission, respiratory failure was associated with
recent loss of weight (6 kg in 1 month), fever, increas-
ing weakness, abdominal pain and diarrhoea for 15 days.
On examination, the patient was in respiratory distress
and had productive cough with diffuse wheezing and
mild abdominal tenderness. The temperature was 38˚C.
Laboratory data at admission showed the following ab-
normalities: white blood cell counts 21.4×109 cells·L-1,
89% segmented cells, erythrocyte sedimentation rate

(ESR) 64 mm·h-1, C-reactive protein (CRP) 167 mg·L-1

(normal <3 mg·L-1), potassium 2.3 mmol·L-1, creatinine 18
mg·mL-1, blood urea 0.52 g·L-1 and albuminaemia, albu-
min 26.8 g·L-1 (normal range 30–45 g·L-1). Arterial blood
gas values before intubation on room air showed severe
hypo-ventilation: arterial oxygen tension (Pa,O2) 4.4 kPa
(33 mmHg), arterial carbon dioxide tension (Pa,CO2) 9.5
kPa (71 mmHg), arterial oxygen saturation (Sa,O2) 54%,
pH 7.30. Repeated microbiological examinations of spu-
tum, stool cultures and parasitic research in the stools
remained negative. Chest radiographic image was nor-
mal. Treatment consisted of mechanical ventilation, in-
travenous β2-mimetics, parental amoxycillin and clavulanic
acid (3 g·day-1) and parental methylprednisolone (80
mg·day-1), leading to rapid clinical improvement. On Day
3, extubation was possible; arterial blood gas values with
inspiratory oxygen fraction (FI,O2) 30% were: Pa,O2 18.1
kPa (136 mmHg), 6.0 kPa (45 mmHg), pH 7.43.

On Day 4, the patient continued to exhibit dry cough
and diarrhoea. Colonoscopy was performed and revealed
small petechiae confined to the sigmoid colon, without
other abnormality. Rectal biopsies showed that the muc-
osa was the setting of microscopic colitis with mild cryp-
tic lesions, without granulomas. These histological findings
were consistent with Crohn's disease. Upper gastro-intesti-
nal endoscopy was macroscopically normal; both gastric
and duodenal biopsies were normal, showing no granu-
lomas. Barium small bowel radiographs were also nor-
mal, showing no sign of inflammatory bowel disease.

On Day 11, the patient became free of respiratory and
abdominal symptoms and was discharged without further
treatment.
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On Day 20, he was readmitted with a dry, continuous
and exhausting cough. Upper airway and chest examina-
tions were normal and there were no abdominal symptoms.
Laboratory data showed elevated ESR (115 mm·h-1) and
CRP (200 mg·L-1). Microbiological examinations of
sputum were negative. Chest radiography and high reso-
lution computerized tomography (HRCT) were normal.
Fibreoptic bronchoscopy was performed and disclosed
erythematous mucosa of the trachea and main stem
bronchus, with diffuse whitish granulations. Biopsies
showed ulcerative bronchitis associated with squamous
cell metaplasia; the lamina propria was the setting of
small abscesses, just beneath the ulceration (fig. 1).

Antibiotherapy was instituted on Day 20 (amoxycillin,
3 g·day-1), associated with ciprofloxacin, 1.5 g·day-1).
This treatment led to clinical improvement and normali-
zation of inflammatory parameters. On Day 28, broncho-
scopy showed moderate erythematous bronchial mucosa
without granulations. Bronchial biopsies revealed non-
necrotizing granuloma with epithelioid and giant cells
(fig. 2). Staining for microorganisms, including acid-fast
bacilli was negative, as was the culture for mycobacteria.
Bronchoalveolar lavage was normal: 109×103 cells·mL-1

in 88 mL, with 92% macrophages, 7% lymphocytes and
1% neutrophils. Serum angiotensin converting enzyme
(SACE) was normal. According to clinical and endo-
scopic improvement, the patient was discharged, with-
out treatment.

One month later (February 1994), dry cough recurred.
There were still no abdominal symptoms and chest radio-
graphic image was normal. Bronchoscopy revealed a pro-
nounced inflammatory and ulcerative aspect both of the
trachea and main bronchi. Histological findings showed
normal bronchial epithelium, thickened basal membrane
and a dence inflammatory infiltrate in the lamina pro-
pria, consisting of lymphocytes, plasma cells and eosino-
phils. Pulmonary function tests (PFT) showed an obstructive
ventilatory syndrome (table 1). According to previous
histological findings, respiratory symptoms were con-
sidered as the expression of possible bronchial localiza-
tion of CD. Oral corticotherapy was prescribed, starting
at 1.5 mg·kg-1 daily for 10 days, and was then progres-
sively reduced for a total duration of 6 weeks, followed
by inhaled steroids (budesonide 1,600 µg·day-1). At the end
of the treatment, the patient was asymptomatic, broncho-
scopy was normal and PFT revealed a mild but persistent
obstructive syndrome (table 1). Biopsies showed non-
specific fibrous changes, without granulomas. Inhaled
corticotherapy was progressively reduced to 800 µg·day-1.
No clinical pulmonary relapse occurred and PFT showed
mild airways obstruction in November 1994 (table 1).  

In April 1995, the patient presented with bloody diar-
rhoea, loss of weight, weakness and abdominal pain.
There were no respiratory symptoms. Colonoscopy dis-
closed small ulcerations of the rectum and sigmoid colon
and hyperhaemic mucosa on the whole colon. Multiple
biopsies were performed in the caecum, right colon, sig-
moid colon and rectum. They showed patchy lesions, with
zones of normal mucosa, and interstitial focal infiltration
consisting of macrophages and plasma cells associated with
cryptic abscesses. These histological abnormalities were
sometimes encountered beside normal mucosa on the
same biopsy. Mucus secretion was not increased. The
clinical evolution and bowel histological findings con-
firmed CD. Spirometric measurement were comparable
with those obtained in November 1994 (table 1).

Fig. 1.  –  Bronchial biopsy at Day 20. Exsudative inflammatory reac-
tion consisting of a majority of neutrophils infiltrating the bronchial
mucosa. The bronchial epithelium undergoes squamous metaplasia with-
out dysplasia. (Haematoxylin and eosin stain; magnification ×100; inter-
nal scale bar=50 µm).

Fig. 2.  –  Bronchial biopsy at Day 28. Epithelial granulomas without
necrosis are present within the bronchial wall. There is an admixture
of lymphocytes with epithelioid cells and some multinucleate giant
cells. (Haematoxylin and eosin stain; magnification ×100; internal scale
bar=50 µm).

Table 1.  –  Sequential evaluation of pulmonary function tests

FVC FEV1 FEV1/FVC FEF25 FEF50 FEF75
Date L   % pred L   % pred % L·s-1 % pred L·s-1 % pred L·s-1 % pred

23.02.94 5.2 103 3.3  79 63 1.4 58 2.4 45 3.5 42
18.04.94 5.8  114 3.8  90 67 1.3 56 3.1  59 4.7  57
09.11.94 5.7  113 4.0  97 70 1.6 65 3.4  64 5.8 70
15.03.95 5.7  113 4.1  98 72 2.2 91 4.1 77 6.5 78
27.10.95 5.8  114 4.0 97 69 2.4 100 4.3 81 7.0 84

FVC:  forced vital capacity;  FEV1:  forced expiratory volume in one second;  FEF25, FEF50 and FEF75:  forced expiratory flow
at 25, 50 and 75% FVC, respectively;  % pred:  percentage of predicted value.



Discussion  

We report a case of acute respiratory failure due to
tracheobronchial involvement in CD. Specific lung local-
ization in CD has previously been described but is rare
[1, 10], whereas subclinical abnormalities, such as im-
pairment of lung function parameters [11, 12], lympho-
cytosis in BAL [13] and increase of lung permeability
[14] appear to be more frequent.

Bronchial and/or tracheal involvement in CD is uncom-
mon and has rarely been discussed. To our knowledge,
no case of respiratory failure associated with CD bron-
chial localization has been reported previously. In 1987,
LEMANN et al. [8] reported two cases of simultaneous
occurrence of segmental colitis and bronchial involve-
ment, both revealed by dyspnoea and cough, with the
same bronchoscopic findings of erythematous mucosa
with small diffuse whitish granulations. In one case,
biopsies revealed tuberculoid granulomas, both in bron-
chi and colon, whilst in the other case, bronchial biop-
sies showed erosion of the bronchial epithelium underlined
by a polymorphic infiltrate and few epitheloid cells
without granulomas. Colonic biopsies disclosed superfi-
cial ulcerations with tuberculoid granulomas. In 1991
IWANA et al. [9] reported one case of tracheobronchial
localization in a 25 year old man, occurring 10 yrs after
a total colectomy for CD. Bronchoscopy also revealed whit-
ish granulations and biopsies showed squamous cell meta-
plasia of the bronchial epithelium and inflammatory cell
infiltration, without granulomas.

In this case, sarcoidosis with colonic involvement was
the main differential diagnosis but there was little evi-
dence in favour of this diagnosis: there was no occular
or cutaneous involvement, no mediastinal lymph node or
lung involvement on HRCT, no alveolitis in BAL and the
SACE level was normal. Moreover, intestinal sarcoido-
sis is exceptional, often asymptomatic, and always occurs
in the context of otherwise obvious sarcoidosis [15–17].

The interest of this case also relies on the sequential
bronchial histological findings, which were similar to
those observed in CD bowel biopsies [18], indeed, ini-
tial bronchial biopsies revealed ulcerative bronchitis
with microabscesses. Nonnecrotizing tuberculoid granu-
lomas with giant cells were found in subsequent biop-
sies. These histological findings were observed, while
the patient was not receiving any specific treatment. After
6 weeks of oral corticosteroid treatment, bronchial biop-
sies showed nonspecific fibrous changes without granu-
lomas. These sequential histopathological findings are
similar to those found in CD, which typically include
noncaseating granulomas and longitudinal ulcers during
the acute inflammatory phase. In the remission phase, gran-
ulomas became rare and fibrous changes appear [18]. No
granulomas were found in the colonic mucosa of our patient,
but clinical evolution and histopathological findings
were consistent with CD, leading to the diagnosis of CD.

Finally, our patient improved on oral and topical cor-
ticotherapy, as, has previously been reported in patients
with inflammatory bowel disease and respiratory in-
volvement. Meanwhile, pulmonary function tests showed
a mild but persistent obstructive syndrome. This may be
attributed to the patient's previous history of smoking,
or due to irreversible damage caused by bronchial inflamma-
tion. Steroids have been shown to be highly effective

in the majority of cases of airway inflammation in inflam-
matory bowel disease [1]. In those cases, inhaled steroids
are beneficial in the long-term and a long-lasting response
is often seen following such treatment. Since a definite
progression from bronchitis to bronchiectasis has been
documented in some cases that were not treated with
steroids [1, 6], inhaled steroids should be used early as
a first-line treatment, as they may prevent the occurrence
of irreversible bronchial damage.
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