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CASE REPORT

Middle lobe syndrome: an intriguing presentation of
tracheobronchial amyloidosis

Shekhar Kunal," Shashi Dhawan,? Arvind Kumar,® Ashok Shah'

SUMMARY

Pulmonary involvement in amyloidosis is a distinct rarity.
This clinical entity usually presents as tracheobronchial
amyloidosis (TBA). A 32-year-old, never-smoker man
presented with episodic dyspnoea and wheezing along
with cough and mucoid sputum. The chest radiograph
was suggestive of a middle lobe syndrome (MLS). High-
resolution CT (HRCT) of the chest confirmed the presence
of MLS. In addition, HRCT showed circumferential
thickening of the trachea and the main bronchi, with
thickening of the posterior membranous wall of trachea.
Fibrebronchoscopy, done to evaluate MLS, visualised
multiple small polypoidal lesions in the lower part of
trachea and carina. Endobronchial biopsies showed
homogeneous, acellular amorphous deposit in the
subepithelial region, which was congophilic in nature.

A diagnosis of TBA presenting as MLS was made. To the
best of our knowledge, this is the first detailed report of
MLS as a presentation of TBA in the English literature.

BACKGROUND

Amyloidosis is characterised by extracellular depo-
sition of abnormal insoluble fibrillar protein in
organs and tissues.' It can be classified as primary
or secondary, local or systemic, depending on
their distribution. The term ‘secondary’ is used
to describe patients with an underlying disorder
while ‘primary’ refers to patients with no coexis-
tent disease. In patients with ‘systemic’ amyloidosis,
the abnormal protein deposition occurs in multiple
anatomic sites while ‘localised’ disease involves a
single anatomic site.”

Lesser,” in 1877, first described amyloidosis of
the lower respiratory tract in an autopsy specimen.
Pulmonary involvement in amyloid manifests most
commonly as tracheobronchial disease, the diag-
nosis of which is based on characteristic fibreoptic
(FOB) findings and confirmed by histopathology.*

Graham et al* in 1948 described middle lobe
syndrome (MLS) as chronic or recurrent collapse
of the right middle lobe. Recurrent collapse of
the right middle lobe due to enlarged tuberculous
lymph nodes was first described by Brock et al’ and
is commonly known as ‘Brock’s syndrome’. Several
respiratory diseases are known to cause MLS, a
distinct but uncommon radiological presentation
that still continues to fascinate clinicians.®”’

MLS as a presentation of tracheobronchial
amyloidosis (TBA) was documented only once
before in the German literature.'’ The paucity of
the literature on the subject prompted this report of

a young man with history of asthma who presented
with MLS. FOB done to evaluate MLS revealed a
diagnosis of TBA.

CASE PRESENTATION

A 32-year-old HIV-negative man, a never smoker,
was referred to our institute for evaluation of
breathlessness, wheezing, cough and mucoid
sputum of 1-year duration. His clinical course was
characterised by episodic dyspnoea and wheezing.
A fortnight prior to presentation, he experienced
streaky haemoptysis. A chest X-ray suggested MLS,
which prompted the referral. There was no fever,
chest pain, palpitations or pain in small joints. The
patient had a respiratory count of 18 per minute
and was afebrile on presentation. There was no
cyanosis, clubbing or pallor. Diaphragmatic excur-
sion was comparable on both sides. Vesicular breath
sounds of equal intensity with prolonged expiration
were audible bilaterally.

INVESTIGATIONS

Oxygen saturation at room air was 97% and the
total leucocyte count was 15400 cells/mm® with
neutrophils constituting 92%. The ECG, echocar-
diogram, urine analyses, blood sugar levels and renal
and hepatic functions were within normal limits.
On presentation, the chest radiograph was sugges-
tive of loss of cardiac silhouette due to an ill-de-
fined opacity in the right middle zone adjoining the
cardiac border (figure 1A). A wedge-shaped density
was visible on the right lateral view. The shadow
extended from the hilum anteriorly and inferiorly
along with loss of volume, which was suggestive of
MLS (figure 1B). Contrast-enhanced high-resolu-
tion CT (HRCT) of the thorax (figure 2A: medias-
tinal window) revealed circumferential thickening
of the trachea and the main bronchi along with
thickening of the posterior membranous wall of
trachea. In addition, HRCT confirmed MLS with
the presence of a trapezoidal opacity with its base
towards the hilum and approximating the right
cardiac border (figure 2B: lung window). Sputum
stains and cultures for Mycobacterium tuberculosis,
fungi and other aerobic organisms were negative.
On spirometry, the forced vital capacity (FVC)
was 2.73L (53% of predicted), forced expiratory
volume in 1 s (FEV,) was 2.1L (49% of predicted)
and the FEV /FVC ratio was 0.77 with no significant
bronchodilator reversibility. This was indicative of
severe restriction. Complete pulmonary function
testing revealed a residual volume (RV) of 1.07L
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Figure 1  (A) Chest X-ray posteroanterior view showing ill-defined
opacity in the right mid and lower zones adjoining the right cardiac
border with loss of cardiac silhouette, suggestive of right middle lobe
syndrome (MLS). (B) Chest X-ray lateral view showing wedge-shaped
density extending from the hilum anteriorly and inferiorly along with
loss of volume, suggestive of MLS.

(65% of predicted), total lung capacity (TLC) of 3.84L (56% of
predicted) and RV/TLC of 28% (116% of predicted). Diffusion
capacity for carbon monoxide was 26.02 (77% of predicted).
This was suggestive of severe restriction with impaired diffusion
capacity. On 6 min walk test, he covered a distance of 340 m
without desaturation. On pulmonary function testing, there was
no evidence of asthma. Antinuclear antibody, cytoplasmic anti-
neutrophil cytoplasmic antibodies and perinuclear antineutro-
phil cytoplasmic antibodies were not detected. In view of the
MLS, the patient’s consent was taken for FOB, which visualised
multiple small polypoidal lesions in the lower part of trachea
and carina projecting from the mucosa into the lumen (figure 3).
The mucosa, which bled on touch, was pale, oedematous and
highly vascular. Stains and cultures of the bronchial aspirate
were negative for M. tuberculosis and other aerobic organisms
as well as pathogenic fungi. The aspirate was also negative for
GeneXpert. Endobronchial biopsies from these lesions showed
homogeneous, acellular amorphous deposit in the subepithelial
region, which was congophilic in nature (figure 4A). Stains for
amyloid (Congo red, thioflavin T and methyl violet) were posi-
tive (figure 4B,C). Immunohistochemistry (IH) stain was weakly
positive for amyloid. Biopsy and IH were suggestive of amyloi-
dosis. No evidence of granulomatous or neoplastic pathology
was seen. There were no Bence Jones proteins in urine and the
serum protein electrophoresis result was normal. The patient did
not consent for a rectal biopsy.

Figure 2

(A) High-resolution CT of the thorax (mediastinal window)
showing circumferential thickening of the trachea along with thickening
of the posterior membranous wall of trachea. (B) High-resolution CT

of the thorax (lung window) showing a trapezoidal opacity with its
base towards the hilum and contiguous with the right cardiac border,
confirming the presence of middle lobe syndrome.

Figure 3  Fibreoptic bronchoscopic image showing multiple small
polypoidal lesions in the lower part of trachea and carina projecting
from the mucosa into the lumen.

DIAGNOSIS

A diagnosis of TBA with MLS was made. This was based on
(1) circumferential thickening of the trachea and main bronchi
on HRCT; (2) FOB finding of polypoidal lesions in the lower
part of the trachea, which was highly vascular; (3) histopatho-
logical finding of homogeneous, acellular amorphous deposit in
the subepithelial region, which stained positive with Congo red
stain; and (4) characteristic imaging presentation suggestive of
right MLS.

TREATMENT

The patient was apprised of the treatment options. The patient
refused to undergo bronchoscopic intervention. He was then
initiated on symptomatic treatment in the form of combination
of inhaled bronchodilators and steroids along with short bursts
of oral prednisolone.

OUTCOME AND FOLLOW-UP

Within a fortnight, the patient experienced clinical improve-
ment with control of symptoms. The patient came regularly for
follow-up for a period of 6 months. He continued to be largely
symptom-free during the follow-up period. However, radiolog-
ically there was no resolution of the MLS and was then lost to
follow-up.

DISCUSSION

In amyloidosis, pulmonary involvement can be a part of systemic
disease or localised only to the lungs. The lungs are affected in
nearly half the patients with amyloidosis,” with primary pulmo-
nary amyloidosis being the most common presentation. This can
be further subclassified into five different types: tracheobron-
chial, nodular (solitary or multiple), senile pulmonary, mediasti-
nal-hilar and diffuse interstitial.> TBA is the most common form
and is characterised by amyloid deposits as submucosal plaques
and/or polypoid tumours in the trachea and large bronchi."
This deposition of amyloid material in the airways can be
localised, diffuse or multifocal. The three different patterns of
airway involvement in TBA are (1) proximal, (2) mid-bron-
chial or main bronchial and (3) distal disease.'” Patients with
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Figure 4

(A) Medium-power view (10x) of the patient’s biopsy specimen on H&E stain showing respiratory lining epithelium and the subepithelial

stroma demonstrating homogeneous, eosinophilic, acellular material (white arrows). (B) Medium-power view (10x) of the patient’s biopsy specimen
on Congo red stain showing orangophilia in the subepithelial deposits (black arrows). (C) Medium-power view (10x) of the patient’s biopsy specimen
on Congo red stain under polaroid microscope shows apple green birefringence (white arrows).

proximal/upper tracheal disease usually present with features
of upper airway obstruction. In patients with mid-tracheal or
distal tracheal and main bronchial disease, lobar collapse or
recurrent parenchymal infections are the presenting symp-
toms, while in those with distal disease (sparing the trachea)
repeated pneumonia, cough and bronchiectasis are the the most
common presentation.”> TBA is a slowly progressive disease
usually seen after fifth decade with uncharacteristic symptoms
such as exertional dyspnoea, wheezing, cough and haemoptysis.
This non-specific presentation leads to a diagnostic delay and
the disease is usually treated as asthma, recurrent pneumonia or
tracheobronchitis.'’ Our patient had TBA with distal tracheal
involvement, which mimicked bronchial asthma and presented
as MLS.

In patients with TBA, a normal chest radiograph is seen in
nearly half of the patients,'” while other findings include lobar/
segmental collapse, bronchiectasis and hilar lymphadenopathy.
CT features are suggestive of nodules, endoluminal irregular-
ities, circumferential thickening of the airways and tracheal
stenosis and calcification.'* * In addition, parenchymal abnor-
malities such as bronchiectasis and lobar collapse may be evident
especially in distal disease.”” HRCT helps in defining the extent
and degree of luminal narrowing and planning therapy.'* The
HRCT in our patient also showed circumferential thickening of
the airway wall, endoluminal irregularities and an MLS.

The patterns of amyloid deposition on FOB include (1)
nodular disease and (2) diffuse submucosal disease. The lesions
of TBA can be sessile, nodular or polypoidal in nature.'” The
sessile lesions appear as hard yellow plaques and may cause
significant airway stenosis especially when diffuse. The nodular
or polypoidal lesions may appear as endoluminal malignant
lesions.'® These submucosal nodules are firm and non-mobile
with an overlying hypervascular mucosa. As a result, these lesions
are highly friable and bleed on contact with the bronchoscope.'*
The diagnosis is usually based on histopathological evaluation of
bronchoscopic biopsy specimen. On light microscopy, amyloid
appears as a homogeneous, acellular eosinophilic material and
shows a characteristic apple green birefringence under polarised
light when stained with Congo red.'" '* Histopathological evalu-
ations in TBA shows submucosal amyloid deposits leading to the
formation of irregular nodules or diffuse lamina covered with
bronchial epithelium.'

A search of the literature on the subject using the PubMed,
IndMED and other databases found mentions of a single case
of TBA as a cause of MLS in the German literature.'’ In addi-
tion, there is also a mention of a patient with nodular amyloi-
dosis who presented with MLS. The presence of a tumorous
amyloid deposit at the opening of the middle lobe caused the
occurrence of MLS in this patient.'” MLS is generally caused

by endobronchial tumours, lymphadenopathies, foreign body or
granulomatous infection and benign inflammatory causes.'®
The infrequent causes of MLS include allergic bronchopulmo-
nary aspergillosis,® ® bronchial anthracofibrosis,”’ endobronchial
tuberculosis’” and pulmonary hydatid.”

Imaging is the initial diagnostic modality for MLS, and it pres-
ents as an ill-defined opacity adjacent to the right cardiac border
causing a loss of cardiac silhouette. The lateral view shows a
characteristic wedge-shaped opacity extending anterior and infe-
rior to the hilum. On CT, MLS appears as a trapezoidal opacity
with its base towards the hilum and contiguous with the right
cardiac border,'® as was seen in our patient.

TBA can be confused with tracheobronchopathia osteochon-
droplastica (TBO), which was our first impression during FOB.
Other conditions, which would resemble TBA, include diffuse
tracheal diseases like relapsing polychondritis (RP) and granulo-
matosis with polyangiitis. Tuberculosis of the tracheobronchial
tree can also be considered. The posterior tracheal and bronchial
membranes are characteristically spared in TBO and RR."

To date, there has been no effective medical therapy for TBA,
with therapeutic bronchoscopic procedures using neodymium:yt-
trium-aluminium-garnet (Nd:YAG) laser being the only effective
intervention.”’ ** External beam radiation therapy is another
promising mode of treatment.”’ Colchicine, oral glucocorticoids
and melphalan have been tried without much success.'" 2

Pulmonary amyloidosis is a distinct clinical entity and mimics
asthma in its clinical presentation, leading to a delay in the diag-
nosis. Its presentation as MLS on imaging is a distinct rarity.

Learning points

» Tracheobronchial amyloidosis, a rare clinical entity, often
mimics the presentation of bronchial asthma, leading to a
diagnostic confusion and delay.

» An array of respiratory disorders is known to cause middle
lobe syndrome (MLS). The characteristic radiological
presentation of MLS still continues to mesmerise the
clinicians.

» The diagnosis of tracheobronchial amyloidosis is based
on characteristic bronchoscopic finding along with
histopathological evidence of amyloid material when stained
with Congo red, which is confirmatory.
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