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a b s t r a c t 

Langerhans cell histiocytosis (LCH) refers to a group of diseases of unknown etiology, typi- 

cally discovered in childhood, characterized by the accumulation of Langerhans cells (white 

blood cells with large cell nuclei that may contain cytoplasmic histiocytosis X bodies) in- 

volving one or more organ systems, including bones, lungs, pituitary gland, skin, lymph 

nodes, and liver. This disease is also known as histiocytosis X or eosinophilic granuloma. 

Pulmonary LCH is common (identified in 40% of LCH patients) and may be isolated to the 

lung or involve other organs. Although LCH is characterized by clonal cell proliferation, adult 

LCH is considered likely to represent the manifestation of an aberrant immune response to 

an unspecified antigenic stimulus rather than a manifestation of tumor proliferation. We 

report a very complicated clinical case of LCH, with multiple organ damage that received 

a variety of different diagnoses. An LCH diagnosis was confirmed based on postoperative 

spinal cord pathology results and immunohistochemistry examinations. This case report 

highlights the clinical, laboratory, and imaging signs observed in this case that should be 

noted to help doctors more quickly recognize, diagnose, and treat similar cases. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

Langerhans cell histiocytosis (LCH) refers to a group of dis-
eases of unknown etiology that manifest as the proliferation
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and accumulation of Langerhans cells (white blood cells with
large cell nuclei that may contain cytoplasmic histiocytosis X
bodies) in damaged organs. The disease can manifest in one or
more organ systems, including bones, lungs, pituitary gland,
mucous membranes, skin, lymph nodes, and liver. The disease
is also known as histiocytosis X and eosinophilic granuloma.
Pulmonary involvement is commonly observed in 40% of
 interests exist. 

uc@pnt.edu.vn (N.M. Duc). 
. 

niversity of Washington. This is an open access article under the 
.0/ ) 

https://doi.org/10.1016/j.radcr.2022.02.024
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:ly13021984@gmail.com
mailto:bsnguyenminhduc@pnt.edu.vn
https://doi.org/10.1016/j.radcr.2022.02.024
http://creativecommons.org/licenses/by-nc-nd/4.0/


1408 R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  1 4 0 7 – 1 4 1 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 – Conventional chest radiograph. Small nodules were 
identified predominantly in the high areas of both lungs 
(arow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

patients diagnosed with LCH, which can present in either a
single lung or in multiple organs. In patients with multiple or-
gan damage, the most commonly affected sites include bones
and the pituitary gland [1–3] . 

Most patients diagnosed with pulmonary LCH are adults
(mean age 32 years). More than 90% of adults diagnosed with
LCH are smokers, and the disease is thought to be related to
smoking in most cases. In the early stages, pulmonary LCH
is characterized by the presence of granulomas containing
large numbers of Langerhans cells and eosinophils, leading
to the destruction of lung tissue. LCH lesions are commonly
distributed in the bronchioles. During the later stages of the
disease, the granulomatous cells are replaced by pulmonary
cysts and fibrosis [ 1 ,2 ]. 

Common symptoms include coughing and difficulty
breathing, and up to 20% of patients present with pneumoth-
orax. Compared with patients with multisystem disease, pa-
tients with pulmonary involvement generally have a good
prognosis. The disease regresses spontaneously in 25% of
cases and remains clinically and radiologically stable in 50% of
cases. In the remaining 25% of cases, the disease progresses,
causing extensive lung destruction and cyst formation, and
patients often die due to respiratory failure or pulmonary hy-
pertension [1] . 

In patients with multisystem LCH, in addition to the lungs,
the most commonly affected sites include the bones and pitu-
itary gland, whereas the involvement of other organ systems
is less common. Damage to the central nervous system is par-
ticularly rare [ 1 ,2 ]. 

In this report, we describe a rare case of multisystem LCH,
with the aims of contributing to the body of literature on
this disease and helping doctors improve their diagnostic ap-
proaches to similar cases. 

Case report 

A 47-year-old woman, without history of smoking, was exam-
ined and treated at the National Lung Hospital for 1 month,
presenting with headache, weakness in the lower extremities,
and urinary retention. During the treatment, the patient un-
derwent spinal surgery. It is noted that this patient was neg-
ative real-time reverse-transcriptase-polymerase chain reac-
tion of coronavirus disease 2019 and had one-dose messenger
RNA coronavirus disease 2019 vaccine. 

Two months before admission, the patient was diagnosed
with miliary tuberculosis (TB)-associated meningitis and type
2 diabetes at a provincial specialized hospital, where the pa-
tient was treated for tuberculosis according to the standard
treatment approach. The medical establishment diagnoses
tuberculosis based on chest X-ray and computed tomogra-
phy (CT) scan images without bacteriological evidence. One
week before admission, the patient presented with headache,
weakness in the lower limbs, and low fever, but without signs
of numbness, cough, or difficulty breathing. After 5 days of
treatment, the patient developed urinary retention. A urinary
catheter was placed, and the patient was transferred to the
National Lung Hospital. 
Upon arrival at the NHL, physical examination revealed av-
erage fitness, with no abnormalities observed upon examina-
tion of the respiratory, cardiovascular, or digestive systems.
Testing for meningococcal syndrome was negative. Lower
extremity muscle strength was two-fifths that of the ref-
erence value, but the patient had normal sensation in her
lower extremities. Tuberculosis testing of the sputum (fluores-
cent acid-fast bacilli, culture, Xpert MTB) was negative. Blood
counts, blood biochemistry, and urine biochemistry results
were all within normal limits. Blood eosinophils were not ab-
sent. Cerebrospinal fluid tests showed a negative Gene Xpert
MTB outcome at 10 TB/mm 

3 ; protein levels at 0.69 g/L and a
positive Pandy test ( + ); chlorine levels at 10 9 mmol/L; and glu-
cose levels of 3.8 mmol/L. The results of microbiological tests,
molecular biology with clinical signs did not support the diag-
nosis of tuberculosis as diagnosed by the primary health care
provider. 

The patient underwent a routine chest X-ray, and detailed
images and film readings can be found in Fig. 1 . 

The patient underwent chest CT using a 64 series machine,
both before and immediately after intravenous contrast in-
jection. The contrast agent was Xenetic 350, and 100 mL was
injected at 4 mL/s. The CT protocol was as follows: 139 kV;
Xtube, 114 mA; slice thickness, 3 mm; window width/window
level, 1200/ −800 (lung window); window width/window level,
350/50 (mediastinal window). Multiplanar reconstruction was
performed using 0.75-mm thin slices. The images and detailed
results are presented in Fig. 2 . 

Because a miliary TB lesion was observed on chest CT, cra-
nial magnetic resonance imaging (MRI) was performed, and
the images and detailed film reading results are presented in
Fig. 3 . 

Due to the patient’s progressive weakness in the lower ex-
tremities, MRI of the thoracic spine was performed, reveal-
ing an abnormal oval-shaped mass, sized 15 × 24 mm, with a
clear border, a hollow core, and normal organization of the sur-
rounding pulp. MRI results and interpretations are displayed
in Fig. 4 . 
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Fig. 2 – CT chest, lung window. (A–C) Central lobar nodes 
are uniform in size, uniform in density, evenly distributed, 
and predominately located in the high areas of the lungs. 
(D) The low areas and costophrenic sulci are normal. 

Fig. 3 – T1-weighted pulse sequence cranial magnetic 
resonance imaging after gadolinium injection. (A) 
Brainstem nodule, showing a hollow core. (B–E) Nodules 
(arrows) of different sizes with strong contrast 
enhancement were observed scattered throughout the 
brain, with no surrounding cerebral edema. 

Fig. 4 – T1-weighted magnetic resonance images of the 
thoracic spine after gadolinium injection. An oval nodule 
(arrows), size 15 ×25 mm, at the D12 level was observed, 
with strong enhancement and a hollow core (A) Axial; (B) 
Coronal; (C) Sagittal. 

Fig. 5 – Abnormal mass removed during spinal surgery. (A) 
Monolithic image, a solid, oval smooth mass sized 25 × 15 
mm and ivory-white in color. (B) The specimen was cut in 

half, revealing a hollow center. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In response to the clinical, laboratory, and imaging data
obtained to this point, many differential diagnoses were pro-
posed, including TB in the lungs and brain; metastasis to the
lungs, brain, and spinal cord; and toxoplasmosis affecting the
brain and spinal cord. 

Due to clinical signs of spinal cord compression, such as
the weakening of the lower limbs and the potential risk of mo-
tor paralysis, a multi-specialist team was consulted, which de-
cided to perform surgery to decompress the spine and remove
the lesion from the spinal cord segment. 

The operation was performed as follows. A posterior arcec-
tomy was performed to expose the dura mater. After the dura
was opened, the surgeon observed that the cerebrospinal fluid
pressure increased. A longitudinal incision in the pulp body
was used to remove a solid mass, oval in shape, smooth,
15 × 25 mm in size, and ivory-white in color. When cut in
half, the mass was found to be hollow in the center, with no
necrosis in the lumen. Suturing was performed during dural
restoration, and two splints were placed along the physiolog-
ical curve of the spine, strengthened by a horizontal bridge.
Images of the specimens retrieved during surgery, including
an illustration of the size, are shown in Fig. 5 . 

The specimen was examined both macroscopically and
microscopically following surgery. The macroscopic examina-
tion showed an oval shape with a smooth exterior, 15 × 25
mm in size, with an ivory-white color, a hollow center, and no
necrosis in the lumen. The microscopic examination revealed
an inflammatory granulomatous lesion. The histopathology
results were not consistent with the clinical diagnoses or
imaging results, and leading pathology experts were con-
sulted. The experts have oriented toward eosinophilic gran-
ulomata (LCH) and suggested immunohistochemical staining
(Marker: CD68; S100; CD1a; CD38). Detailed images of hema-
toxylin and eosin staining are shown in Fig. 6 . 

Biopsy of the tumor area revealed histologically stri-
ated mononuclear cells, some dinuclear cells, scattered
eosinophils, and macrophages consistent with fibrous stromal
tissue. 

Immunohistochemical test results were negative for CD1A;
S100 staining revealed focally positive tumor cells; and CD68
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Fig. 6 – Hematoxylin and eosin staining and micrographs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

staining was positive ( ++ ). Histopathological images and im-
munological markers were consistent with a diagnosis of LCH.

The final diagnosis was systemic LCH lesions. Currently,
the patient remains under close observation, and lower ex-
tremity mobility has improved. Corticosteroid therapy and pe-
riodic follow-up appointments are scheduled. 

Discussion 

LCH is a rare systemic disorder of unknown etiology character-
ized by the infiltration and accumulation of Langerhans cells
within one or more organs. Whether LCH represents a benign
neoplasm, cancer, or an immune disorder remains under de-
bate, and the underlying pathogenic mechanism remains un-
clear. Diagnostic imaging and pathology play important roles
in the diagnosis, monitoring, and evaluation of treatment out-
comes for patients with this disease. Because the disease is
characterized as a systemic disorder, multiple organ damage
is often involved [ 1 ,2 ], and the bones, lungs, pituitary gland,
mucous membranes, skin, lymph nodes, and liver are com-
monly affected. According to many studies, up to 40% of pa-
tients with LCH experience pulmonary manifestations (either
alone or in combination with other organs). Lesions observed
on chest radiograph are often nonspecific, typically display-
ing a nodular or reticular pattern, with bilateral injuries ob-
served primarily in the upper and middle areas of the lungs.
Lung volume may be normal or increased [2] . Chest CT can
be pivotal for the diagnosis [3] . The morphological progres-
sion of lung lesions generally develops in a very characteris-
tic sequence, beginning with the formation of small nodules,
known as central lobular nodules, followed by intranodular
cavitation that develops into thick-walled cysts, which even-
tually grow and become thin-walled. The continued growth
of the cyst eventually destroys the wall, resulting in the for-
mation of large cysts with bizarre shapes [1–7] . Nodular le-
sions may regress on their own or be replaced by cysts, but
cystic lesions tend to persist and eventually become indistin-
guishable from alveolar dilatation or pneumothorax. These le-
sions typically appear in the upper and middle areas of the
lungs and are only very rarely observed in the lower areas or
in areas of the costophrenic sulci [ 1 ,7–9 ]. Complications may
occur, especially pneumothorax, during the large cyst forma-
tion stage. Most authors have reported that lesions initially
form surrounding respiratory bronchioles, followed by the dis-
tal bronchioles, and the observed cavitation in these granulo-
matous nodules is thought primarily to be due to bronchiole
dilation caused by inflammation and fibrosis [ 1 ,2 ,10 ]. Brauner
et al. studied high-resolution CT images obtained from 18 pa-
tients diagnosed with lung LCH over time and found that cen-
tral lobar nodules appeared in 14 patients, cavernous nodules
were observed in 3 patients, and thick-walled cysts were ob-
served in 7 patients. Most lesions were diffuse (16 patients)
and predominately located in the upper and middle areas of
the lung, with none found in the lower regions or in the area
of the ipsilateral costophrenic sulci [3] . Kim et al. conducted
a study of 27 adult patients diagnosed with pulmonary LCH
using longitudinal follow-up comprised of high-resolution CT
and histopathology of lower lung biopsies guided by CT. The
results showed that the mean patient age was 41 ± 12.3 years;
small nodules were observed in 24.89% of patients; cavernous,
thick-walled nodules were observed in 22.82% of patients; and
cavernous, thin-walled nodules were observed in 22.82% of
patients. Thin-walled cysts show a tendency to fuse with sur-
rounding cysts, forming cysts with bizarre shapes. In partic-
ular, the biopsy results also found Langerhans cells in the
walls of large cysts, associated with inflammation and active
eosinophils. Following 27 patients with CT imagine, the au-
thor found that up to 14 (52%) patients showed good improve-
ment despite active inflammatory cells detected in the cyst
walls [4] . Thus, this study clearly described the regressive na-
ture of this disease. Studies by Brauner et al. and Kim et al.
also support this disease characterization [3–5] . Obert et al.
performed a longitudinal study using positron emission to-
mography(PET)/CT with 

18 [F]fluorodeoxyglucose to screen for
systemic lesions, combined with high-resolution CT to mea-
sure respiratory function, in 14 patients with multisystem LCH
over time. The results showed that at baseline, PET correctly
identified all focal LCH lesions (except cecal infiltrates). The
study’s conclusions recommended that PET should be consid-
ered the standard tool for staging in patients with multisys-
tem LCH. Serial PET scans are useful for assessing treatment
response, especially in cases of bone LCH lesions [8] . 

The study by Soler et al. showed a strong association be-
tween LCH and smoking status. Diagnosis was based on the
gold standard of histopathology, and smoking cessation was
found to significantly reduce the risk of disease progression,
with the disease regressing on its own or remaining mild but
stable without requiring treatment in some cases [6] . 

In our case, the lung lesion was observed in the central
lobular nodule stage ( Figs. 1 and 2 ), which can be mischarac-
terized as nodules in the interstitial organization. The nod-
ules were granulomatous in nature, reflecting the excessive
accumulation of Langerhans cells in the respiratory bronchi-
oles. The formation of early-stage granulomas in the lung is
typically easy to observe; however, nodule formation in other
organs, especially solid organs, can be difficult to detect on
imaging, despite the similar nature of the lesions [4–7] . The
postoperative pathology results from the spinal cord lesion re-
vealed a granulomatous lesion. Because concordance existed
between the pathological results and the lesions observed on
radiographs, we opted not to perform a lung biopsy for diagno-
sis (which is in line with the literature); in addition, the patient
continued to experience weakness in the lower extremities
after surgery. The nodules in the brain and the nuclei in the
spinal cord were very similar in terms of contrast enhance-
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ment, and both were observed to have hollow cores, which is
consistent with the progression of histiocytic nodules [ 3 ,4 ,6 ]. 

Multisystem LCH lesions are also common in children
[ 9 ,10 ]. Krooks et al. showed that up to 9 of 10 pediatric LCH
patients included in their study had lesions in multiple or-
gans. Clinical signs can range from isolated, mild, and self-
resolving symptoms to severe manifestations, depending on
the extent of damage and dysfunction in the affected organs,
especially during the initial response to treatment. Systemic
symptomatic treatment combined with corticosteroids for a
period of time often improves the prognosis of patients with
LCH [11–16] . 

Spinal LCH can present with epidural or intraspinal lesions
[ 17 ,18 ]. Lim et al. reported the case of a 28-year-old man with
LCH presenting in the spinal cord. The patient reported to the
clinic due to progressive weakness in lower extremity move-
ment, gait abnormalities, back pain, and difficulty controlling
the sphincter (similar to the signs observed in our patient).
T2-weighted MRI showed wide, dilated canals and increased
medullary signal from T2–T4. Biopsy of the lesion was per-
formed, and histological examination of the biopsy specimens
verified vascular proliferation and the significant infiltration
of CD1a-positive cells, suggesting a diagnosis of LCH. The pa-
tient was successfully treated with steroid therapy [17] . Mon-
temurro et al. also reported a case of epidural LCH with signs
of canal compression [18–20] . In our case, the lesion was an
abnormal nucleus located in the thoracic spinal cord, and the
patient underwent spinal surgery to remove the lesion, reveal-
ing pathological results consistent with LCH. Although a few
cases of diffuse LCH lesions in the spinal cord have been re-
ported previously, mass lesions localized in the spinal cord
have not been reported. To our knowledge, this is a very rare
case, and similar cases have not been described in the litera-
ture. Contrast-enhanced granulomatous lesions found in the
brain parenchyma are very similar to spinal cord tumors. On
MRI, the granulomas were observed to be hollow in the core re-
gion, and this characteristic of LCH granuloma cavitation has
not been previously reported in the literature. 

Conclusion 

In our rare case of systemic LCH, no obvious clinical signs
of respiratory failure were observed, and no increase in
eosinophils was detected. This disease manifested primar-
ily in the lungs and central nervous system. The patient was
admitted to the hospital due to headache, weakness of the
lower extremities, and sphincter disorder (urinary retention
on admission). Although brain lesions were detected, the cere-
brospinal fluid results excluded tuberculous and meningoen-
cephalitis. The LCH diagnosis was confirmed by immunohis-
tochemistry of the surgical specimen retrieved from the spinal
cord. In this case, the argument for a diagnosis of systemic in-
jury may not be very rigorous (the patient did not receive a
lung biopsy due to continued weakness following surgery), but
concordance was observed in the imaging and clinical results.
We aim to supplement the literature by describing contribu-
tions of diagnostic imaging techniques (routine radiography,
CT, and MRI) during the diagnosis of this rare case. 
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