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Abstract

It is extremely unusual for primary pulmonary lymphoma, an
uncommon occurrence in any form, to be of T-cell origin and to
manifest as an endobronchial lesion. Each of these characteristics is
rare individually, so cases that combine them are exceptional. We
report a patient in whom primary pulmonary anaplastic large cell
lymphoma, a T-cell neoplasm, presented with obstruction of the left
upper lobe bronchus, resulting in left upper lobe atelectasis and cre-
ating the radiographic luftsichel sign. We briefly discuss anaplastic
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large cell lymphoma as a whole, place our case in the context of pre-
viously published literature on endobronchial anaplastic large cell
lymphoma, and review the genesis of the /ufisichel sign.

Introduction

In contrast to lung involvement by systemic lymphoma, pri-
mary pulmonary non-Hodgkin lymphoma (PPL), that is to say
lymphoma arising directly from lung tissue, is an uncommon
event and becomes even more remarkable when it is of T-cell ori-
gin. Anaplastic large cell lymphoma (ALCL) is a neoplasm of T-
cell lineage the occurrence of which as PPL numbers only approx-
imately 20 cases in total in the English-language literature [1]. The
presentation of PPL of any type with proximal airway obstruction
is rare, so endobronchial primary pulmonary ALCL as cause of
lobar atelectasis is an exceptional diagnosis [2]. Herein we
describe a case with this exact constellation and place it in the con-
text of previously published reports. Additionally, we use this
opportunity to also review the luftsichel sign, which is the radi-
ographic finding that led to the discovery of our patient’s unique
endobronchial lesion.

Case Report

A 44-year-old man with no past medical history was referred
to the pulmonary clinic of our institution for cough with occasion-
al bloody sputum of one month’s duration. Earlier evaluation else-
where had included a chest radiograph (CXR), the interpretation
of which indicated a normal film. There were no constitutional
symptoms, and by the patient’s account, the frequency of the
hemoptysis episodes was waning. He was originally from Mexico
and worked as a painter. He had no known history of tuberculosis
and reported prior negativity of interferon gamma release assay
for Mycobacterium tuberculosis. He had a minimal smoking his-
tory. Vital signs and physical examination were unremarkable. His
presentation was attributed to antecedent viral infection and he
was reassured about likely continued improvement; nevertheless,
he was referred for a repeat CXR at our institution. Upon return
one month later, he reported continued cough with episodic
bloody sputum and new onset of dyspnea on exertion. CXR
requested at the initial encounter was reviewed, and it showed left
upper lobe (LUL) atelectasis accompanied by the lufisichel sign
(Figure 1). Subsequent chest computed tomography without intra-
venous contrast confirmed LUL atelectasis and revealed an abrupt
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Figure 1. A) Frontal chest radiograph shows comp volume loss in
the left hemithorax with a veil-like opacity in the upper lung field
silhouetting the left heart border and corresponding to a col-
lapsed left upper lobe. Luftsichel sign indicative of left upper lobe
atelectasis is demarcated by arrows. Elevation and tenting of the
left hemidiaphragm is present as an indirect sign of lobar col-
lapse. B) Lateral chest radiograph confirms the attribution of the
lcigt upper lung field opacity seen on the frontal view to an
atelectatic left upper lobe with resultant superoanterior displace-
ment of the fissure (arrowheads).

cut-off of the LUL bronchus due to endobronchial obstruction
(Figure 2). These findings prompted flexible bronchoscopy, at
which an amorphous mass-like structure was seen protruding from
the orifice of the LUL bronchus (image not available).
Microscopic sections of material obtained from this endoluminal
lesion demonstrated infiltration by large, pleomorphic lymphoid
cells with high nucleus:cytoplasm ratio, coarse chromatin, and
prominent nucleoli, all pointing to malignancy of lymphoid origin
(Figure 3). Some of the malignant cells exhibited horseshoe-
shaped nuclei, fitting the description of so-called “hallmark cells.”
Immunohistochemical staining was positive for CD4, CDS5, CD30
and CD45 and negative for CD3, CD7, AE1/3, Napsin A, and TTF-
1, identifying this as a malignancy of T-cell origin, specifically
ALCL. Immunohistochemical staining for the anaplastic lym-
phoma kinase (ALK) was positive both in the nuclei and cyto-

Figure 2. A) Axial image from computed tomography of the chest
set to lung window demonstrates complete left upper lobe atelec-
tasis (star) associated with an abrupt cut-off of the left upper lobe
bronchus. An obstructing lesion can be seen protruding from the
expected location of the origin of the left upper lobe bronchus
(arrow). B) Coronal reconstruction image from computed tomog-
raphy of the chest set to lung window highlights the crescentic
lucency bordering the aortic knob that accounts for the radi-
ographic luftsichel sign (arrows). Indirect signs of lobar collapse
visible on this image include horizontal displacement of the left
mainstem bronchus (arrowheads) as well as elevation and tenting

of the left hemidiaphragm (asterisk).
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Case Report

plasm, making this the ALK+ variant of ALCL. Endobronchial
ultrasound-guided transbronchial needle aspiration of lymph node
stations 4L, 7 and 10L was negative for malignant cells. On
18Fluorodeoxyglucose positron emission tomography (18FDG-
PET), markedly increased 18FDG avidity (maximum standardized
uptake value 26.13) was observed over a large area of the collapsed
LUL, corresponding to the extent of lung tissue involvement by
ALCL (Figure 4A). Non-enlarged, hypermetabolic mediastinal
lymph nodes were also present, but there was no abnormal 18FDG
uptake outside the thorax. Bone marrow sampling was negative for
lymphoma, and no cytogenetic or genomic abnormalities were
found. Following six cycles of cyclophosphamide, brentuximab,
doxorubicin, and prednisone, the patient is considered to be in
complete clinical remission based on post-treatment 18FDG- PET
results (Figure 4B).

Discussion

PPL represents less than 1% of all non-Hodgkin lymphomas
(NHL) and a mere 0.3% of all primary lung neoplasms [3].
Lymphoma is considered to be of primary lung origin if it (a)
involves the parenchyma or central bronchi either unilaterally or
bilaterally with or without secondary intrathoracic lymph node
involvement and (b) there is no evidence of extrathoracic disease
for three months following initial diagnosis [4]. This definition is
meant to differentiate PPL from secondary lymphomatous lung
involvement as may occur through either hematogenous spread or
contiguous invasion by lymphoma originating in mediastinal or
hilar lymph nodes [5]. As an extranodal lymphoma, PPL arises
from bronchus-associated lymphoid tissue (BALT), which consists
of a combination of B- and T-cells [3]. The more common but also
less aggressive B-cell PPL is marginal zone lymphoma of BALT
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[6]. The less common but more aggressive type is diffuse large B-
cell lymphoma. Our patient’s ALCL, a form of T-cell PPL, is an
exceedingly rare occurrence described only in individual case
reports, which number very few if restricted to adult patients, and
a single adult series [7]. Among the already scarce adult cases of
ALCL presenting as PPL, our case occupies an even narrower
niche limited to those with central bronchial obstruction by an
endoluminal mass, as opposed to extrinsic compression, and with
direct histological proof of ALCL as the etiology of obstruction
provided (or at least documented) in the source publication. The
application of these criteria placed our case in the company of only
six others identified through a search of PubMed and Google
Scholar [7-11].

The seven total cases are summarized and compared in Table
1. Certain distinguishing features of our case relative to the others
deserve mention. It is one of four in which both CT images and
explicit histological confirmation of endobronchial ALCL are
available in the case description. It is the only one in which bron-
choscopic biopsy established the diagnosis without the help of a
surgical or bronchoscopic resection specimen. Although diagnosis
in the case by Von Ende et al. [10] required pneumonectomy, its
features are strikingly similar to ours, including patient character-
istics, the availability of 18FDG-PET to document localization of

Figure 3. Tissue specimen obtained via bronchoscopic biopsy of
the left upper lobe endobronchial lesion and viewed at high mag-
nification (400X, hematoxylin & eosin) shows a population of
pleomorphic lymphoid cells with high nucleus:cytoplasm ratio,
coarse chromatin, occasional prominent nucleoli, and scattered
cells with kidney- or horseshoe-shaped nuclei known as “hall-
mark” cells (arrows). This malignant histomorphological pattern
favoring anaplastic large cell lymphoma (ALCL) is supported by
positive immunohistochemical staining for CD30 in a membra-
nous and Golgi pattern (inset top right). Strongly positive nuclear
and cytoplasmic staining for anaplastic lymphoma kinase (ALK)
identifies this as the ALK+ variant of ALCL (inset bottom right).

Figure 4. A) 18Fluorodeoxyglucose-positron emission tomogra-
phy/computed tomography axial fusion image shows a large
hypermetabolic focus (asterisk) corresponding to lymphomatous
involvement of the collapsed left upper lobe (maximal standard-
ized uptake value 26.13). Less intense but still hypermetabolic
activity is seen in subcentimeter right paratracheal (white arrow)
and left paratracheal (black arrow) mediastinal lymph nodes. B)
18Fluorodeoxyglucose-positron emission tomography/ comput-
ed tomography axial fusion image obtained upon completion of
CHOP chemotherapy shows re-aeration of the left upper lobe
and disappearance of the large hypermetabolic focus, previously
seen within it, corresponding to the site of the patient’s primary
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Table 1. Summary of the seven published cases identified by the authors as representing intrinsic central endobronchial obstruction

attributable to ALCL.

1998(8] SouthKorea 28M LMB Y Bronchoscopic resection Y NR  Alive at 5 months
2000[7] United States 34M LLLbronchus N NR Y NR  Alive at 42 months
2000(7] UnitedStates 58/F Trachea N NR Y NR  Dead at 6 months
2016[9] India 24M RMB Y Lobectomy Y + NR
2018[10] UnitedStates 2M LULbronchus Y Pneumo-nectomy Y +  Alive at 6 months
2019[11] Portugal 85M LMB Y NR N + Expired#
2021° United States™ ~ 44/M LULbronchus Y Bronchoscopic biopsy Y + Alive at lyear

*Refers to whether the source publication contained CT images that documented intrinsic endobronchial obstruction and histological photomicrographs establishing ALCL as the cause of obstruction; #timeline not
specified; ~patient originally from Mexico; °current case; ALK, anaplastic lymphoma kinase; CT, computed tomography; LLL, left lower lobe; LMB, left mainstem bronchus; LUL, left upper lobe; NR, not reported;

RMB, right mainstem bronchus.

lymphoma to the thorax, and even the presence of the lufisichel
sign as the initial radiographic clue to endobronchial obstruction.
Translated from the German as “air sickle,” lufisichel is a CXR
sign of LUL atelectasis that refers to the crescentic lucency seen
between the collapsed LUL and the aortic knob (Figure 1A) [12].
With complete LUL collapse, all aeration in the left hemithorax
belongs to the left lower lobe (LLL). The luftsichel is created by
the interposition of a sliver of air from the hyperinflated superior
segment of the LLL between the aortic arch and the anteromedially
displaced atelectatic LUL that is situated against the anterior chest
wall abutting the left heart border (Figure 1B) [13]. To our knowl-
edge, this is only the second case of the luftsichel sign attributed to
lymphoma in the English-language literature. Of note, the other
one is the aforementioned report by Von Ende et al, so the two
cases share ALCL as the cause of LUL collapse. Overall, lym-
phoma is very rarely responsible for an endobronchial lesion, and
among these exceptional cases extrinsic invasion by a mediastinal
mass is more common than intrinsic obstruction by PPL [2].

In general, ALCL is a rare lymphoma of T-cell lineage that
accounts for <5% of adult NHL and typically afflicts young people
like our patient [14]. Extranodal disease is common, but, as men-
tioned, the lung is seldom involved. It is characterized microscop-
ically by large neoplastic lymphoid cells, some with distinct horse-
shoe- or kidney-shaped nuclei that have been termed “hallmark
cells (Figure 3).” The immunohistochemical signature of ALCL is
strongly positive staining for CD30 often accompanied by loss of
T-cell markers such as CD3 by these poorly- differentiated cells,
which is also true of our case [15]. The majority of ALCL exhibits
autonomous expression of the oncogenic ALK protein (so-called
ALK+ ALCL), a tyrosine kinase whose synthesis is normally reg-
ulated, that results from a chromosomal translocation whereby the
gene coding for ALK fuses with that of a ubiquitous partner, lead-
ing to uncontrolled ALK activity [16]. The most common
rearrangement pairs the ALK gene with that of nucleophosmin, a
constitutively expressed protein that shuttles between nucleus and
cytoplasm, thus accounting for the mixed nuclear and cytoplasmic
pattern of ALK staining in most patients, including ours [15]. ALK
positivity is associated with a superior prognosis in ALCL com-
pared to the less common ALK- variant: 5-year survival of 70% vs.
49%, though both figures are favorable compared to most other T-
cell lymphomas [17]. The cornerstone of ALCL treatment is
anthracycline-based chemotherapy, classically CHOP (cyclophos-
phamide, doxorubicin, vincristine, and prednisone). Substitution of
the anti-CD30 agent brentuximab for vincristine, which is the reg-
imen our patient received, has recently been associated with
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improved survival compared to CHOP [18]. Rapid and durable
response of ALK+ ALCL to the ALK inhibitor crizotinib has been
described in a small series [19] and trial [20].

Conclusions

PPL of any type as a cause of endobronchial obstruction is
rare, even more so when the PPL itself is uncommon as was true
of our patient’s ALCL. This case not only highlights a rare form of
PPL but also provides an opportunity to revisit an important sign
in chest radiography, namely the luftsichel sign indicative of LUL
collapse. The presence of this sign should always prompt a search
for an endobronchial lesion, which in a young patient at low risk
for primary lung cancer could lead to a surprising discovery, as it
did in our case.
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