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Abstract

RDD in central airway.

Background Rosai-Dorfman disease (RDD) is a rare benign non-langerhans cell histiocytosis, mainly involving lymph

nodes and skin. It is even rarer occurring only in central airway of lung and in diffuse form. Central airway RDD is simi-

lar to malignant tumor in imaging by radiological method and in bronchoscopy features. It is difficult to differentiate it
from primary airway malignant tumor and to diagnose correctively in time.

Case presentation Here we present a rare case of 18-year-old male diagnosed with primary diffuse RDD in central
airway. Although the features examined by enhanced chest computed tomography, positron emission tomography/
computed tomography, diffusion-weighted imaging of enhanced chest MRI and bronchoscopy indicate to be malig-
nant tumor, the patient was definitely confirmed by multiple transbronchial biopsies and immunohistochemistry.
After two transbronchial resections, the patient’s symptoms of paroxysmal cough, whistle sound and shortness of
breath were significantly reduced, as well as the airway stenosis was significantly improved. After 5 months of follow-
up, the patient had no symptoms and the central airway were unobstructed.

Conclusions Primary diffuse RDD in central airway is characterized by intratracheal neoplasm, which is usually sus-
pected as malignant tumor according to radiological image and bronchoscopy. Pathology and immunohistochemis-
try are necessary for definite diagnosis. Transbronchial resection is effective and safe for patients with primary diffuse
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Background

Rosai-Dorfman disease (RDD), known as sinus histio-
cytosis with massive lymphadenopathy, is a rare benign
non-langerhans cell histiocytosis, mainly involving in
lymph nodes (30-50%) and skin (50%)[1]. It is even rarer
to happen only in central airway of lung and in diffuse
form. The purpose of this case presentation is to improve
the clinicians’ understanding of primary diffuse RDD in
central airway of lung by reviewing the detailed diagnosis
and treatment process of a patient in our hospital, so as
to improve the patient’s prognosis in future.
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Case presentation

The patient was an 18-year-old male. From May 2021, he
had a paroxysmal cough, whistle sound during sleep and
shortness of breath. Enhanced chest computed tomog-
raphy (CT) in a local hospital showed neoplasms on
the trachea and the opening of the right main bronchus
respectively on June 1, 2021. Pulmonary function test
showed forced expiratory volume in 1 s (FEV;)/forced
vital capacity (FVC) was 0.63, FVC predicted was 56.29%,
diffusing capacity for carbon monoxide (DLCO) pre-
dicted was 71.46%, maximal voluntary ventilation (MVV)
predicted was 40.6%, and bronchial dilation test was
negative. Flexible fiber scope showed a neoplasm in the
middle 1/3 segment of the trachea. The length of the neo-
plasm was about 1.5 cm, and had wide base and papillary
top, resulting in about 40% of airway stenosis. Another
neoplasm was found in the opening of the right main
bronchus, resulting in about 90% of airway stenosis. The
two lesions were independent and the tracheal mucosa
between these two lesions was smooth and intact. The
flexible fiber scope could enter along the gap, and the
ridge between the right upper bronchus and intermedi-
ate bronchus was widened. Biopsy of the lesion at the
opening of the right main bronchus was performed. A
large number of lymphocytes were found infiltrated in
the lesion by hematoxylin and eosin (HE) staining. Only
a small number of Ki-67 positive cells could be found in
the lesion. In addition to this, we also found that TTF-1
(—), Syn (=), and LCA (+) in lymphocyte, CD3 (+) in T
lymphocyte, CD20 (+) in B lymphocyte by immunohis-
tochemistry. In this patient, left nasal polypectomy was
performed in August 2020 and postoperative pathology
showed left nasal polyp with a little eosinophil infiltra-
tion. The patient had no allergic history, no cancer in his
family history, no smoking and drinking, no special occu-
pational exposure.

On admission in June 2021, vital signs of the patient
were body temperature 36.7 °C, pulse rate 84 beats/
min, respiratory rate 18 breaths/min, blood pressure
110/70 mmHg and oxygen saturation 98% on room air.
On physical examination, whistle sound could be heard
in his right lung when inhaling. Tumor biomarkers, such
as carcinoembryonic antigen (CEA), neuron-specific
enolase (NSE), squamous cell carcinoma associated
antigen (SCC), gastrin-releasing peptide precursor (Pro-
GRP) and cytokeratin 19 fragment (CYFRA21-1) were
normal. Lactate dehydrogenase (LDH), serum ferritin
(SF), B2 microglobulin ($2-MG), autoantibody series,
anti-neutrophil cytoplasmic antibody (ANCA), antistrep-
tolysin O (ASO), hypersensitive C-reactive protein (hs-
CRP), rheumatoid factor (RF), IgA, IgM, total IgG, IgGl1,
1gG2, IgG3, IgG4, IgE, complement C3, complement C4,
K light chain, y light chain, lymphocyte subsets (including
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T cells, B cells and NK cells) were all normal. Blood cell
counts, procalcitonin (PCT), interleukin 6 (IL-6) and
serum amyloid A (SAA) were also in normal range. Xpert
MTB/RIF, acid-fast staining and tuberculosis-DNA-
polymerase chain reaction (TB-DNA-PCR) in sputum
were also negative. Serum T-SPOT. TB was also negative.
Only serum rubella virus IgG (Rub-IgG), cytomegalovi-
rus IgG (CMV-IgG) and herpes simplex virus type I IgG
(HSV-I-1gG) were detected positive. Arterial blood gas
analysis on room air were in normal range: pH 7.404, PO,
96.5 mmHg, PCO, 35.5 mmHg, HCO;~ 21.7 mmol/L,
SO, 97.4%. Chest CT three-dimensional image of tra-
chea and bronchial showed 0.9 x1.0x 1.5 cm irregu-
lar neoplasm adhered to the right wall of the trachea at
the first thoracic vertebra level and 1.0x 1.4 x2.5 cm
irregular neoplasm adhered to the opening of the right
main bronchus (Fig. 1A-C). Diffusion-weighted imag-
ing (DWI) of enhanced chest magnetic resonance (MRI)
showed that signals from the neoplasms in the trachea
and the right main bronchus had been enhanced, and the
apparent diffusion coefficient (ADC) value was about 1.7,
which indicated malignant (Fig. 1D). Positron emission
tomography/computed tomography (PET/CT) showed
high uptake of the lesions with maximum standardized
uptake value (SUV max) 8.54 and mean standardized
uptake value (SUV mean) 5.08. There were no obviously
enlarged lymph nodes in bilateral hilum and mediasti-
num (Fig. 2). That means we did not exactly confirm
the lesions were malignant or not. Nasopharyngoscope
showed no abnormalities.

After admission, transbronchial mass biopsy via flex-
ible fiber scope (Olympus BF-IT260) was performed
twice and the masses were removed by directly clamp-
ing through large biopsy forceps at the same time. The
histopathological, immunohistochemistry (IHC), spe-
cial staining, molecular pathology and metagenomic
next-generation sequencing (mNGS, DNA-+RNA) of
both biopsy samples were similar. Numerous lympho-
cytes, plasma cells, neutrophils and a few eosinophils
infiltrated the bronchial submucosa (Fig. 3A). A few
large histocytes were scattered in the mass (Fig. 3B).
Special staining showed PAS (—), acid fast (—) and sil-
ver hexamine (—).IHC showed ALK (5A4) (—), CDla
(=), CD2 (+/-), CD20 (—/+), CD3 (+/-), CD30 (-),
CD4 (+/-), CD5 (+/—), CD56 (—), CD7 (+/—), CD8
(+/-), CK5/6 (—), Cyclin D1 (+, scattered), CMV (—),
Langerin (—), GATA-3 (—), MUM-1 (+, scattered), PAX5
(+, local), TDT (-), TTF-1 (-). S-100 (+, scattered)
(Fig. 3C), CD68 (KP1) (+), CD68 (PG-M1) (+, foci), and
HLA-DR (+) (Fig. 3D). Ki-67 proliferation index was
about 40%. Epstein-Barr Virus-encoded RNA (EBER)
in situ hybridization was negative. BRAF V600E muta-
tion was not detected by fluorescence PCR. Molecular



Wu et al. BMC Pulmonary Medicine

(2023) 23:82

Page 3 of 8

Fig. 1 Chest CT image of the RDD patient. A Chest CT three-dimensional image showed 0.9 x 1.0 x 1.5 cm irregular neoplasm (arrows) adhered

to the right wall of the trachea and 1.0 x 1.4 x 2.5 cm irregular neoplasm (arrows) adhered to the opening of the right main bronchus resulting in
airway stenosis. B Coronal position. C Mediastinal window. D DWI of enhanced chest MRI showed that signals from the neoplasms (arrow) in the
trachea and the right main bronchus had been enhanced, and the apparent diffusion coefficient value was about 1.7. E-F The stenosis (arrows)
of the trachea and the right main bronchus was significantly improved after two transbronchial resections. G-I After 5 months of follow-up, the

trachea and the right main bronchus were unobstructed (arrows)

pathology showed TB-DNA-PCR negative. No malignant
tumor cells were detected in bronchoalveolar lavage fluid
(BALF) from the right upper lobe. Fungal smear, acid-fast
staining, TB-DNA-PCR and bacterial culture of BALF
were all negative. TB-DNA-PCR and Xpert MTB/RIF of
the masses were also negative. No pathogen was detected
in this two biopsy samples by mNGS.

According to the examination results above, the patient
was diagnosed with primary diffuse RDD in central air-
way definitely through multidisciplinary discussion of
respirology, radiology, oncology, pathology, radiotherapy
and thoracic surgery. After two transbronchial resec-
tions [2], chest CT and bronchoscopy showed the neo-
plasms in the trachea and the opening of the right main
bronchus were significantly smaller than before, and the
airway stenosis was improved significantly (Figs. 1E, F
and 4). Cough, shortness of breath of the patient were
disappeared, and there was no whistle sound. No more
treatment was given to the patient. After 5 months of

follow-up, the patient had no symptoms and the tra-
chea and the right main bronchus were unobstructed.
(Fig. 1G-I).

Discussion and conclusions

RDD is a rare histiocytic disease which was firstly
described by Destombes in 1965 [3], and later described
by Rosai and Dorfman in 1969 as sinus histiocytosis with
massive lymphadenopathy which was classified as non-
langerhans cell histiocytosis by the Working Group of the
Histiocyte Society in 1987 [4, 5]. Classical lymph node
type is the most common type of RDD, accounting for
30-50% of RDD patients [1, 6]. Extranodal RDD mainly
affects skin (50%), central nervous system (10%), ret-
roorbital (5%), bone (15%), retroperitoneal (5—10%) and
upper respiratory tract (10—20%) [1]. Intra-thoracic RDD
accounts for only 2% of all RDD patients, which involving
the trachea is even rarer [7]. Only 18 cases involving the
trachea has been reported until now [7-24]. In addition,
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only 7 cases were both diffused and involved in central
airway with intraluminal mass(7, 8, 10, 12, 14, 20, 24]. By
thorough literature search in PUBMED, we believe this is
the first report about primary diffuse RDD only involving
the central airway and have the risk for suffocation.

Little is known about the etiology and pathogenesis
of RDD. It was previously thought to be a reactive, non-
neoplastic and nonclonal histological lesion. Although
RDD exhibits some characteristics of malignant disease,
it is not hyperproliferative [25]. Mutations of ARAF,
MAP2K1, NRAS and KRAS were detected both classi-
cal and extranodal RDD patients [26, 27]. BRAF V600E
mutation has been detected and reported in literature
recently, suggesting the disease might be clonal [28-31].
But in this case, BRAF V600E mutation was not detected
by fluorescence PCR. Some studies suggested the patho-
genesis maybe associated with virus infections, such
as human herpes virus-6 (HHV-6), parvovirus B19 or
Epstein-Barr virus (EBV), but none of these had been
confirmed [25]. Although serum Rub-IgG, CMV-IgG and
HSV-I-IgG were positive, tissue mNGS, immunohisto-
chemical EBER and CMV-DNA tests were all negative,
which did not confirm the role of the virus in the patho-
genesis of RDD.
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A

Fig. 2 PET/CT image of the RDD patient. Maximum density projection (A), transverse mediastinal window (B), transverse PET image (C) and coronal
lung window PET/CT fusion image (D) showed high uptake (arrows) of the right main bronchial wall with SUVmax 8.54 and SUVmean 5.08. Coronal
mediastinal window (E), transverse mediastinal window (F) and coronal lung window of CT (G) showed the neoplasm (arrows) in the right main

bronchus

Since central airway RDD was extremely rare and simi-
lar to malignant tumor in imaging and bronchoscopy fea-
tures, it is difficult to differentiate it from primary airway
malignant tumor. The precise diagnosis of central airway
RDD depended on pathology and immunohistochemis-
try. Using Chest CT three-dimensional image can easily
figure out the location of the lesion, the depth of inva-
sion, the relationship with peripheral vessels, and provide
diagnostic basis for the lesions. In this patient, tracheal
and right main bronchial lesions showed high SUV val-
ues in PET/CT, which was consistent with the report of
Ali et al. [13], Shingo et al. [16], Dong Yujie et al. [18] and
Ni Ming et al.[23]. These results indicated that PET/CT
had no specificity for the diagnosis of RDD, but systemic
PET/CT could clarify whether RDD lesions were limited
in a single area or involved in multiple organs. So sys-
temic PET/CT had incomparable value for system evalu-
ation and therapeutic effect evaluation of RDD.

The pathological features of RDD in previous reports
showed that different morphologies of hyperprolifera-
tive histiocytes with weak staining of nuclear, pale cyto-
plasm, S-100 (4), CD68 (+), CD163 (+), CD14 (+),
HLA-DR (+), CD1la (—) and Langerin (—) by immuno-
histochemistry [6]. In this case, the pathological features
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Fig. 3 Histopathological and immunohistochemical characteristics of the RDD patient. A Numerous lymphocytes, plasma cells, neutrophils and a
few eosinophils infiltrated in the bronchial submucosa (HE 10 x 10). B A few large histocytes were scattered in the mass (HE 10 x 40). CThe large
histocytes showed S-100 protein positive with emperipolesis phenomenon (IHC x 400). D HLA-DR positive in the large histiocytes (IHC x 400)

of the lesions were consistent with the above results, and
no more lesions were found in the whole body by PET/
CT. So the patient was diagnosed with primary dif-
fuse RDD in central airway. RDD combined with IgG4-
related diseases had been reported in a few literatures
in recent years [20, 32—34], but so far there is no report
about primary central airway RDD combined with IgG4-
related diseases. In this case, serum IgG4 was in normal
range. No evidence of IgG4-related diseases was found by
immunohistochemistry.

Sporadic RDD was usually self-limited, with sponta-
neous remission in up to 50% of cases reported in lit-
erature and had a good prognosis. However, up to 10%
of patients may die of direct complications, infections
or amyloidosis [25]. Asymptomatic cutaneous RDD
without enlarged lymph node only need to be followed
up. Surgical excision was recommended for patients in
unifocal extranodal RDD or for symptomatic airway,
cranial, spinal or sinus disease. Systemic therapies, such
as glucocorticoid, sirolimus, radiotherapy, chemother-
apy and immunomodulators, were recommended for
RDD of multifocal and unresectable extranodal lesions.
However, there was no standardized regimen currently
in this field yet [25]. Some tumor-related driver gene

mutations could be detected in a few patients with
RDD. The consensus was that NGS for Mitogen-Acti-
vated Protein Kinase (MAPK) mutations should be rec-
ommended, and targeted therapy should be considered
according to driver gene mutations were identified or
not. It was reported that 18 patients with central air-
way RDD were followed up for 3 to144 months. These
patients received various treatments, including surgical
resection, transbronchial resection, laser resection, glu-
cocorticoid, chemotherapy. Among the 6 patients with
surgical resection [14, 15, 18, 19, 22, 24], only 1 patient
with diffuse airway RDD relapsed after single lesion
resection combined with hormone therapy [14], the
rest 5 patients achieved complete response. The other
2 patients with limited airway RDD relapsed after treat-
ments [17, 21], and 3 patients with diffuse airway RDD
relapsed all [8, 10, 14]. One patient with diffuse central
airway RDD with lymph node and cutaneous lesions
died soon after diagnosis [12]. The rest 6 patients
received no therapy [7, 11-13, 16, 20]. In this case, the
patient had multifocal and unresectable diffuse lesions
in central airway with a risk for suffocation. After two
transbronchial resections, the patient had no cough,
shortness of breath and whistle sound. The stenosis of
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Fig. 4 Bronchoscopic findings of the RDD patient. A Intratracheal neoplasm resulted in about 40% stenosis at the middle 1/3 segment of the
trachea. B After two transbronchial resections, the tracheal stenosis was decreased to about 20%. C The neoplasm in the opening of the right main
bronchus resulted in about 90% of stenosis. D After two transbronchial resections, the airway stenosis was decreased to about 10%

trachea and the right main bronchus were significantly
improved and kept unobstructed for 5 months. These
results suggested that transbronchial resection can be
the preferred treatment for patients with central airway
RDD, due to the less adverse events and better progno-
sis. We believe this is helpful for clinicians to treat cen-
tral airway RDD in future.

Briefly, the patient presented with paroxysmal cough,
shortness of breath and whistle sound in this report.
The features examined by enhanced chest CT, PET/
CT, DWI of enhanced chest MRI and bronchoscopy
indicated to be malignant tumor. However, RDD was
confirmed by multiple transbronchial biopsies and
immunohistochemistry definitely. After two trans-
bronchial resections, the airway stenosis improved

significantly, the patient’s symptoms and signs were
significantly reduced. Based on clinical experience and
review of the literature, we believed that transbronchial
resection was effective and safe for patients with diffuse
RDD in central airway.
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(@) Computed tomography
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