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Abstract
BACKGROUND 
Rosai-Dorfman disease (RDD) is a rare benign proliferative disease whose 
etiology is not clear and may be related to infection or unexplained immune 
dysfunction. The authors present a case of RDD with lung involvement in a 10-
year-old patient.

CASE SUMMARY 
A 10-year-old girl found that her left cervical lymph nodes were enlarged for 
more than 7 mo, and the largest range was about 6.5 cm × 5.9 cm × 8.1 cm. 
Cervical magnetic resonance imaging showed multiple masses in the left neck, 
with low signal intensity on T1-weighted images and high signal intensity on T2-
weighted images. A malignant tumor, with a high possibility of lymph node 
metastasis, was initially considered. At the same time, lung computed 
tomography showed multiple nodules of different sizes scattered on both sides of 
the lung, with uniform internal density. Thus, a possible metastatic tumor was 
considered. Finally, RDD was diagnosed by pathology and immunohisto-
chemistry. According to the antibiogram, clindamycin was administered for 2 wk, 
and prednisone acetate was administered for 7 wk. Nine months later, the ulcer in 
the left neck was better than before, but the imaging showed that the lesion was 
not controlled.

CONCLUSION 
The diagnosis of RDD cannot be made by a single tool and its treatment is a long-
term exploratory process. Follow-up is necessary.
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Core Tip: In this paper we report a 10-year-old girl characterized by enlarged left 
cervical lymph nodes. Imaging suggested a malignant tumor with pulmonary 
metastasis, and Rosai-Dorfman disease (RDD) was finally diagnosed by pathological 
and immunohistochemical methods. This case suggests that attention should be paid to 
RDD in the differential diagnosis of cervical masses. Second, the diagnosis of RDD 
should not rely solely on imaging examination, and different diagnostic methods 
should be used. Moreover, although rare, there is a situation that RDD involves the 
lungs. Finally, the treatment of RDD needs to be constantly explored and the treatment 
plan should be adjusted according to the follow-up results.

Citation: Wu GJ, Li BB, Zhu RL, Yang CJ, Chen WY. Rosai-Dorfman disease with lung 
involvement in a 10-year-old patient: A case report. World J Clin Cases 2021; 9(17): 4285-
4293
URL: https://www.wjgnet.com/2307-8960/full/v9/i17/4285.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i17.4285

INTRODUCTION
Rosai-Dorfman disease (RDD), also called sinus histiocytosis with massive 
lymphadenopathy, was first described by the French pathologist Paul Destombes in 
1965 and recognized as a distinct clinicopathologic entity by Rosai and Dorfman in 
1969. It is a rare, benign, and self-limited histiocytosis characterized by histiocytic 
proliferation with enlarged lymph nodes[1-5]. It usually affects children and young 
people, with more than 80% of cases occurring in children under the age of 20, and the 
disease has a slight male predilection, with a male/female ratio of 3:1, and more 
frequently affects males of African descent[6]. RDD, whose main manifestation is pain-
free enlarged lymph nodes on both sides of the neck (lymph nodes being the most 
easily involved organs), is usually accompanied by fever, leukocytosis, anemia, 
polyclonal hyperglobulinemia, and increases in the erythrocyte sedimentation rate; 
multiple extranodal organs may also be involved[3,7]. The main treatments for RDD 
include observation, surgery, corticosteroids, sirolimus, chemotherapy, immunomodu-
latory therapy, targeted therapies, and radiotherapy, but no uniform approach has 
been delineated for RDD, and treatment is best tailored to the individual clinical 
circumstances[8]. We report a case of RDD with lung involvement characterized by left 
cervical lymph node enlargement.

CASE PRESENTATION
Chief complaints
A 10-year-old girl was admitted to Guangdong Provincial Hospital of Traditional 
Chinese Medicine with enlargement of the left lymph node for more than 7 mo 
(Figure 1). Two months before this attack, the patient underwent surgery to remove 
the enlarged lymph node at another hospital.

History of present illness
The patient’s symptoms started 7 mo before and showed progressive development. 
There was no discomfort except for enlarged cervical lymph nodes.

History of past illness
The patient had a free previous medical history.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i17/4285.htm
https://dx.doi.org/10.12998/wjcc.v9.i17.4285
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Figure 1 There were multiple lesions in the left neck of the patient. The diseased lymph nodes have broken through the skin with ulceration and pus.

Personal and family history
The patient had no special personal history or family history.

Physical examination
The patient had no fever since the onset of the disease. The left cervical lymph nodes 
were enlarged (the largest one was 5 cm × 4 cm and the smallest one was 3 cm × 1 cm) 
and ruptured, accompanied with purulent secretions, occasional bleeding, non-
healing, being hard, and no tenderness, and the remaining superficial lymph nodes 
were not touched. Our clinical consideration was lymph node tuberculosis or a 
malignant tumor.

Laboratory examinations
Leukocyte cell count (19.76 × 109/L), neutrophil count (16.95 × 109/L), platelet count 
(552 × 109/L), and erythrocyte sedimentation rate (> 120 mm/h) were all elevated; 
liver function test showed elevated globulin (47.3 g/L). The immune results showed 
that immunoglobulin IgA (5.42 g/L), immunoglobulin IgG (24.80 g/L), and 
complement C3 (1.97 g/L) were increased. Mycobacterium tuberculosis nucleic acid test 
was negative. In the culture of wound secretion, no acid-fast bacilli or fungi were 
found, but Gram-positive cocci were found and sensitive to clindamycin.

Imaging examinations
Neck magnetic resonance imaging (MRI) (1.5 T) (Figure 2) showed that the left 
parapharyngeal space, carotid sheath area, submandibular region, cervical root, 
supraclavicular fossa, and supraclavicular region presented with multiple masses 
(with the largest measuring 6.5 cm × 5.9 cm × 8.1 cm), with low signal intensity on T1 
weighted imaging (WI) and high signal intensity on T2WI. The left muscle group 
adjacent to the neck, the left subclavian vein, and the common jugular vein were 
invaded. Abdominal color ultrasound (Figure 3) showed multiple hypoechoic masses 
in the spleen, the largest two of which measured approximately 59 mm × 42 mm and 
28 mm × 26 mm, respectively. Multiple nodules were found in both lungs on a plain 
computed tomography (CT) scan. The largest nodule was located in the upper 
segment of the left lower lung with a diameter of approximately 1.2 cm (Figure 4).

FURTHER DIAGNOSTIC WORK-UP
A pathological biopsy was performed to determine the diagnosis. The biopsy 
specimen of the lymph node in region V of the left neck showed histiocyte-like cells 
with rich and lightly stained cytoplasm distributed in patches, and complete 
neutrophils, lymphocytes, and plasma cells could be seen in some cells (Figure 5). 
Immunohistochemical staining showed that the specimen was positive for CD68, 
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Figure 2 Neck magnetic resonance imaging. A and D: Magnetic resonance imaging showed many round-like soft tissue masses of different sizes, with the 
largest measuring 6.5 cm × 5.9 cm × 8.1 cm, in the left parapharyngeal space, carotid sheath area, submandibular region, cervical root, supraclavicular fossa, and 
supraclavicular region. Some of the lesions fused into masses and the boundary was unclear, with low signal intensity on T1 weighted imaging; B and E: Round-like 
soft tissue masses showed high signal intensity on fat-suppressed T2 weighted imaging; C and F: The soft tissue mass showed high signal intensity on T2 weighted 
imaging.

Figure 3 Ultrasonography. A: Color Doppler ultrasonography of cervical lymph nodes showed multiple hypoechoic masses in the left neck, with unclear 
boundaries, irregular shape, and uneven internal echoes. CDFI showed abundant strip blood flow signals; B-D: Abdominal ultrasound showed that there were several 
hypoechoic masses in the spleen, the boundary was clear, the shape was irregular, the internal echo was uneven, and several separated echoes could be seen.

CD163, and S100 and partially positive for CD1a.

FINAL DIAGNOSIS
The final diagnosis of the presented case was RDD with lung involvement.

TREATMENT
Since there were skin ulcers in the left neck, accompanied by purulent secretions, local 
infection was considered and empiric intravenous antibiotic therapy was administered 
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Figure 4 Computed tomography of the lungs. A: The largest nodule was located in the upper segment of the left lower lung with a diameter of approximately 
1.2 cm; A, D, and E: There were different size of nodules in the left lung; B, C, and F: There were multiple nodules of different sizes scattered in the right lung; A-F: All 
nodules had clear boundaries and uniform internal density, with an average computed tomography value of about 60 HU.

Figure 5 Pathological images. A: The specimen taken from the operation was about 6 cm long and about 2 cm wide; B: The pathological image at low 
magnification (40 ×); C and D: Pathological images at high magnification (C: 400 ×; D: 200 ×). Phagocytosis of intact neutrophils, lymphocytes, and plasma cells 
could be seen in some cells.

for 9 d with cefmetazole sodium 1 g bid. After Gram-positive cocci were found in 
wound secretion culture and drug sensitivity test was performed, cefmetazole sodium 
was stopped and intravenous clindamycin hydrochloride injection 0.15 g bid was used 
for 7 d. According to the pathological and immunohistochemical results of lymph 
nodes, RDD was diagnosed. The patient was discharged from the hospital after she 
recovered well from the operation, and was treated with 75 mg of clindamycin 
palmitate dispersible tablets 3 times a day for 1 wk and prednisone acetate 15 mg once 
a day for 1 wk followed by 5 mg once a day for 6 wk.
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OUTCOME AND FOLLOW-UP
The patients were followed 9 mo later (February 2021). The ulcer in the left neck was 
better than before, and no purulent secretion was found (Figure 6). CT showed that the 
bilateral pulmonary nodules were significantly increased and enlarged. The largest 
nodule was located in the right lower lung with a diameter of about 3.3 cm (Figure 7). 
Neck MRI showed multiple round-like soft tissue masses of different sizes in the left 
parapharyngeal space, carotid sheath area, submandibular region, cervical root, 
supraclavicular fossa, and supraclavicular region. Most of the lesions were fused into 
masses (the largest was 6.9 cm × 9.0 cm × 12 cm), with low signal intensity on T1-
weighted images and high signal intensity on T2-weighted images (Figure 8). With the 
consideration of current poor control of the disease, the doctor advised the patient to 
be hospitalized again. The patient's family said that they needed to consider it.

DISCUSSION
RDD is a rare benign proliferative disease of unclear etiology, and it may be related to 
infection or unknown immune dysfunction[9,10]. Clinically, according to the extent of 
lesion involvement, it can be divided into three subtypes: Purely nodal, extranodal, 
and both nodal and extranodal[11]. RDD can demonstrate local or whole-body 
involvement. In terms of imaging, Raslan et al[12] reported that the affected lymph 
nodes were homogeneously enhanced and might show central hypodensity on CT. 
MRI characteristics of the involved areas are generally T1 isointensity, T2 isointensity, 
and intense enhancement with gadolinium agents. PET shows variable uptake[12]. At 
present, the diagnosis of RDD depends on histopathology[13]. This disease is charac-
terized histologically by abnormal proliferation of histiocytes, typically with positive 
immunolabeling for S100 protein and CD68, with engulfment of lymphocytes, called 
emperipolesis. Immunohistological staining for CD1a is negative, excluding a dia-
gnosis of Langerhans cell histiocytosis[14].

What is peculiar in this case is that the RDD lesions involved the lungs. The 
involvement of RDD in the lungs is very rare. RDD lesions in the lungs are similar to 
tracheal carcinoma or other rare tumors and can be fatal in severe cases[14]. Moyon 
et al[15] retrieved a total of 69 references published in English and French from 1978 to 
September 2018, from which 47 patients in 38 references were analyzed. The 
predominant feature of thoracic RDD was mediastinal involvement (27.57%), followed 
by lung disease (14.30%), and airway (13.28%) and pleural involvement (4.9%). RDD 
with lung involvement has no obvious specific clinical symptoms or imaging manifest-
ations, so lesions are easily misdiagnosed as a malignant tumor, as in this case. 
Ultimately, a pathological diagnosis is needed. In this case, the patient had multiple 
pulmonary nodules, but no clinical symptoms such as cough, expectoration, 
hemoptysis, low fever, and chest pain. The CT image was inconsistent with the image 
of pulmonary tuberculosis. The pathological manifestation, in this case, was typical; 
immunohistochemistry revealed positivity for CD68, CD163, and S100, indicating the 
possibility of RDD with lung involvement. However, no further examination to 
exclude Mycobacterium tuberculosis infection was the limitation of this case.

Concerning skin ulcers, we have the following considerations: First, before the onset 
of this disease, the patient had undergone surgery at another hospital, and there was 
the possibility of poor local skin healing. Second, the skin of children is delicate, and 
the tumor continues to increase and oppress, affecting the local blood supply and 
leading to inflammation, which are all factors for skin damage. Third, improper 
nursing care for family members and the patient after skin damage led to infection and 
procrastination. Finally, the nature of the tumor had not been clear for a long time, and 
there was no effective treatment to control the disease. These causes led to ulceration 
of the skin, an unusual clinical presentation.

The follow-up results showed that the cervical lymph nodes and pulmonary 
nodules were enlarged at the same time, and we thus considered that both lesions 
were caused by RDD. At present, the cervical lymph nodes and pulmonary nodules 
were further enlarged and increased. Considering the poor treatment control and the 
need to change the treatment plan, we will continue to follow up on this case.
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Figure 6 After 9 mo (February 2021), the ulcer in the left neck was better than before, and no purulent secretion was found.

Figure 7 Computed tomography of the lung after 9 mo. A, E, and F: Compared with the same site 9 mo ago, the nodules were significantly larger and the 
number of nodules increased; B: The largest nodule was located in the right lower lung with a diameter of about 3.3 cm; D: The bilateral pulmonary nodules were 
significantly increased and enlarged; A-F: The boundaries of all nodules were clear, and the internal density of some nodules was uneven. The average computed 
tomography value was about 21-45 HU.

CONCLUSION
This case was characterized by enlarged cervical lymph nodes and lung involvement. 
Simple imaging examination can easily lead to a misdiagnosis and ultimately needs to 
be confirmed by pathology. It is necessary to comprehensively consider the results of 
various tests to make a correct diagnosis of RDD. Although RDD has not yet been 
currently classified as a neoplastic disorder, recent evidence demonstrating clonality in 
a subset of cases raises the possibility of a neoplastic process[16]. The treatment of 
RDD is a long-term exploratory process. RDD management requires timely adjustment 
of treatment plan according to curative effect evaluation during follow-up. Therefore, 
the patients need long-term follow-up.
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Figure 8 Neck magnetic resonance imaging after 9 mo. A and D: Magnetic resonance imaging (MRI) showed multiple round-like soft tissue masses of 
different sizes in the left parapharyngeal space, carotid sheath area, submandibular region, cervical root, supraclavicular fossa, and supraclavicular region. Most of 
the lesions were fused into masses (the largest was 6.9 cm × 9.0 cm × 12 cm), with low signal intensity on T1-weighted images; B and E: The manifestation of the 
tumor on fat-suppressed T2 weighted imaging; C and F: The soft tissue mass showed high signal intensity on T2 weighted imaging. A-F: The boundary of the tumor 
was not clear, and the scope of the tumor was significantly larger than that of the cervical MRI 9 mo ago.
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