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Adult Lumbar Langerhans Cell Histiocytosis: A Case
Report

Yiwen Xu'*# Jie Huang!?# Hao Huang!*# Ze Gao!, Xinhui Chi!, Zijian Cheng?,
Mingxie Chen?, Jing Wang!:*

The First Affiliated Hospital of Jinan University, Guangzhou, 510623, China
2School of Basic Medical Sciences, Jinan University, Guangzhou, 510623, China
3Dongguan Tungwah Hospital, Dongguan, 523120, China
%2613824893017@163.com, Yjiehuang0313@163.com, ‘ericsonh@163.com
*Yiwen Xu, Jie Huang and Hao Huang have contributed equally to this work
“Corresponding author: wangjingl1277@126.com

Abstract: Langerhans cell histiocytosis (LCH) is an extremely rare inflammatory myeloid tumor
disease. This article reports a 25-year-old male patient who sought medical attention for one month
due to persistent lower back pain. Imaging examination suggests the possibility of tumor like lesions in
the L3 vertebral body, which was ultimately diagnosed as LCH through surgical pathological biopsy.
This case can provide important reference for clinical doctors and other frontline medical personnel,
enrich the existing knowledge base of adult lumbar LCH, improve understanding of the disease, and
reduce misdiagnosis rate.
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1. Introduction

Langerhans cell histiocytosis (LCH) is an exceedingly rare inflammatory myeloid tumor
characterized by the clonal proliferation and infiltration of Langerhans cells within the mononuclear
phagocyte system [, The clinical manifestations of LCH are diverse, with common symptoms
including bone pain, rashes, respiratory difficulties, and abnormal growth and development. LCH is
more prevalent in children and adolescents, with an incidence rate of 3.0-5.0 per million, while in
adults, the incidence rate is 1.0-2.0 per million, and it is more common in men than women [*¢1. Based
on the organs and systems affected, LCH can be classified into single-system LCH (SS LCH) and
multi-system LCH (MS LCH). According to the 2017 WHO classification, LCH can be further
categorized into non-specific, isolated, and multifocal bone lesions with uncertain benign or malignant
outcomes, while disseminated lesions are classified as malignant [). Commonly affected organs include
the bones (50%-70%), lungs (30%-60%), endocrine system (20%-50%), and skin (20%-40%). Among
bone lesions, the skull is most frequently involved, while spinal involvement is relatively rare -1,
Reports of adult lumbar LCH are limited ['*13]. This article presents a case of a 25-year-old male
patient diagnosed with LCH, exhibiting osteolytic lesions in the L3 vertebra, and reviews relevant
literature to enhance clinical understanding of the disease, promote early diagnosis and treatment, and
ultimately save lives.

2. Case report

The patient is a 25-year-old male who presented to the Spinal Surgery Department on November 19,
2024, with complaints of "lower back pain for over a month, progressively worsening over the past
week." Approximately one month prior, the patient experienced an unexplained fever, with a peak
temperature of 38°C. After half a day, the fever subsided, but he developed persistent back pain, which
was most severe at night. The pain was constant and intense, prompting the patient to self-medicate
with painkillers, which provided some relief. However, the soreness and swelling worsened after
physical activity or when turning over. There was no radiating pain, numbness, or weakness in the
lower limbs, nor was there any urinary or fecal incontinence.

Since the onset of symptoms, the patient has lost approximately 7.5 kg. His medical history is
negative for chronic or infectious diseases. The patient had intracranial tumor resection 25 years ago
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(specific surgical details unavailable) but denies any history of other surgeries or trauma. Family and
personal histories are unremarkable. On physical examination, the patient displayed normal
physiological curvature of the spine without deformities. There were no signs of abnormal
pigmentation, eczema, or ulcers on the back. Muscle tension was noted in the lower back, but no
masses were palpated. Tenderness was present over the L3 spinous process (+), but there was no
radiating pain in the lower limbs. Muscle strength in both lower limbs was normal, with intact
physiological reflexes and no pathological reflexes.

The sagittal plane shows strong signal changes in the L3 vertebral body on Tl weighted images (14),
slightly strong signal changes on T2 weighted images (1B), and slightly strong signal changes on
coronal T2 weighted images (1C), with a size of approximately 2.5cmx2.6cmx2.4cm. Enhanced
scanning shows obvious uneven enhancement of the lesion, indicating infectious lesions. It is
recommended to follow up with short-term treatment to exclude tumor lesions (1D-1F)

Fig.1 Lumbar Magnetic Resonance Imaging (MRI)
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Tumor markers were all within normal range (2A4). Lumbar DR showed a slight decrease in density in
the posterior part of the L3 vertebral body (2B-2C). Lumbar CT showed osteolytic bone destruction in
the L3 vertebral body, involving bilateral pedicle bones, with residual bone ridges visible inside. The
upper edge of the vertebral body was locally depressed with hardened edges. 2/3 of the intervertebral
discs herniated downwards, and the canal was slightly narrowed, suggesting a tumor like lesion
(2D-2F)

Fig.2 Tumor markers and lumbar digital radiography (DR), lumbar computed tomography (CT)
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L3 vertebral body osteolytic bone destruction with abnormal radioactive concentration at the edge,
first consider tumor lesions (34-3D)

Fig. 3 SPECT/CT tomography imaging
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A piece of gray yellow gray brown fragmented tissue with a diameter of 1cm (44); 4B-4D: Monocyte
like cells and abundant eosinophil proliferation are observed under the microscope, accompanied by
more lymphocytes, plasma cells, and fibroblasts (4B: HE, x40; 4C, 4D: HE, x100; 4D: HE, x40), 4E,
4F: Immunohistochemical staining showed S-100 (+), CDl1a (+), Langerin (+), CD56 (-), CD68 (-),

CD34 (), ERG (), TTF-1 (-), Syn (=), P53 (approximately 80%+), Ki-67 (approximately 10%+),
consistent with Langerhans cell histiocytosis (x40)

2

Fig. 4 Pathology of biopsy tissue from the lesion of the L3 vertebral body.
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Gray white tzssue block dzameter Icm (5A) 5B Monocyte like cells and abundant eosinophil
proliferation were observed under the microscope, accompanied by more lymphocytes, plasma cells,
and fibroblasts (5B: HE, x40); 5C, 5D: Immunohistochemical staining showed BRAF (+), S-100 (+),

CDla (+), Langerin (+), consistent with Langerhans cell histiocytosis (x40)

Fig. 5 Intraoperative biopsy pathology of lesion tissue in lumbar vertebrae 3

Postoperative CT scan show: Postoperative changes in L3 vertebral body osteolytic lesions can be seen
in the sagittal (64) and axial (6B) directions; Postoperative DR at 1 month (6C, 6D); One month after
surgery, CT scan showed internal fixation shadow in the L2-L4 vertebral body, without any loosening

or displacement. The degree of soft tissue swelling around the surgical area improved compared to
before (6E, 6F)

Fig. 6 Postoperative imaging review

Lumbar magnetic resonance imaging (MRI) revealed irregular clustered signals in the L3 vertebral
body (Figure 1A-1C). Enhanced scanning suggested possible infectious lesions in the L3 vertebral
body and pedicle, prompting a recommendation for follow-up after short-term treatment to rule out
tumor involvement (Figure 1D-1F).

Diagnostic Examination: The high sensitivity C-reactive protein (HsCRP) level was 16.84 mg/L,
lactate dehydrogenase (LDH) 108 U/L, and alkaline phosphatase (ALP) 204 U/L. Tumor markers,
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including alpha-fetoprotein (AFP), carcinoembryonic antigen (CEA), and carbohydrate antigen 19-9
(CA199), did not show significant abnormalities (Figure 2A). Digital radiography (DR) of the lumbar
spine revealed a localized decrease in density in the L3 vertebral body, warranting further examination.
No signs of vertebral slippage were noted in dynamic imaging (Figures 2B and 2C). Lumbar computed
tomography (CT) revealed abnormalities in the L3 vertebral body and pedicle. Combined with MRI
findings, a tumor lesion was suspected, and a biopsy was recommended (Figures 2D-2F). Whole-body
bone scintigraphy (ECT) suggested osteolytic bone destruction in the L3 vertebral body with abnormal
radioactive uptake at the edges, raising the possibility of a tumor-like lesion (Figures 3A-3D).

Treatment Process: Upon admission, the patient underwent physical and auxiliary examinations,
and pathological bone tissue was obtained for biopsy. The postoperative pathological examination
showed focal proliferation of mononuclear-like cells and numerous eosinophils, along with increased
lymphocytes, plasma cells, and fibroblasts. Immunohistochemical staining was positive for S-100 (+),
CDla (+), and langerin (+), and negative for CD56, CD68, CD34, ERG, TTF-1, Syn, and P53
(approximately 80% positive). Ki-67 was approximately 10% positive. These findings were consistent
with Langerhans cell histiocytosis (Figure 4A-4F).

Based on the patient’s medical history, physical examination, and auxiliary tests, the final diagnosis
was:

1) Langerhans cell histiocytosis of the L3 vertebral body
2) Pathological fracture of the L3 vertebral body

After consulting with the treatment team and excluding relevant surgical contraindications, and
obtaining informed consent from the patient and family, the patient underwent "L3 lesion scraping
surgery, L2-L4 pedicle screw fixation, and iliac bone grafting" on December 2, 2024.

Treatment Results and Outcomes: Postoperatively, the patient's lower back pain improved, and the
muscle strength in both lower limbs returned to level 5, with no abnormal muscle tone or sensory
deficits. The postoperative pathology confirmed focal proliferation of monocytes and numerous
cosinophils, along with a higher number of lymphocytes, plasma cells, and fibroblasts.
Immunohistochemistry results were: S-100 (+), CDla (+), langerin (+), BRAF (+), confirming
Langerhans cell histiocytosis (Figure 5A-D). Lumbar CT imaging showed clear bone grafting in the L3
vertebral body and stable internal fixation (Figures 6A and 6B).

Full communication with the patient and their family was conducted, recommending referral to the
oncology department for further specialized treatment, and relevant precautions were provided before
discharge. One month after surgery, the patient returned for a follow-up. Compared to before surgery,
the patient's lower back pain had significantly improved, and no other discomforts were noted. DR and
CT of the lumbar spine showed satisfactory surgical outcomes, with visible changes in the L3 vertebral
body post-bone grafting, and stable fixation from L2 to L4 without loosening or displacement (Figures
6C-F). A follow-up visit was recommended in two months to continue monitoring the patient’s
progress.

3. Discussion

Langerhans cell histiocytosis (LCH) is an extremely rare clonal proliferative disorder first reported
by Lichtenstein in 1953. Historically, this disease has been referred to by various names, including
"eosinophilic granuloma of bone," "Hand-Schiiller-Christian disease," "Letterer-Siwe disease,”" and
"systemic histiocytosis X" 4151 LCH primarily affects children and is relatively uncommon in adults,
with a male-to-female incidence ratio of approximately 1.2:1 ['®1. Although the exact cause of LCH
remains unclear, current research suggests it is associated with immune dysfunction or specific gene
mutations. Previous studies have highlighted the activation of the MAPK pathway as the molecular
basis for LCH's tumor characteristics, with the BRAFV600E mutation being the most prevalent (64%),
followed by the BRAFindel mutation (29%) ['7-!8]. Histologically, LCH is characterized by the
infiltration of dendritic cells.

LCH commonly affects bones (50%-70%) and skin (20%-40%), but may also involve multiple
organs and systems, such as the lungs, spleen, liver, gastrointestinal tract, hematopoietic system, and
central nervous system ['°). The classification of LCH is based on the location and extent of lesions,
typically divided into single-system involvement (SS-LCH) and multi-system involvement (MS-LCH).
In cases of multi-system involvement, further classification occurs based on whether high-risk organs
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(such as the liver, spleen, or bone marrow) are affected, distinguishing between high-risk (Risk Organ+
MS-LCH, RO+ MS-LCH) and low-risk (Risk Organ- MS-LCH, RO- MS-LCH) forms. However,
lumbar LCH in adults remains relatively rare. Reports suggest that LCH most commonly affects the
thoracic spine (54%), followed by the lumbar spine (35%) and cervical spine (11%) %211, Due to the
extensive organ involvement and the variety of clinical manifestations associated with LCH, combined
with the lack of specific symptoms, it is prone to misdiagnosis or delayed diagnosis.

To accurately diagnose spinal LCH, a comprehensive evaluation of multiple factors—such as the
patient’s medical history, clinical manifestations, imaging results, and pathological findings—is
essential. The clinical presentation of spinal LCH is diverse and non-specific, with common symptoms
including swelling and bone pain. Thus, imaging plays a crucial role in supporting the clinical
diagnosis. Imaging characteristics of spinal LCH display distinct patterns: X-rays and CT scans often
reveal osteolytic lesions, typically presenting as "map-like" or "worm-like" bone destruction. As the
disease progresses, vertebral collapse, wedge-shaped deformities, or flattening may occur, and some
lesions may show marginal sclerosis 2. However, MRI lacks sufficient specificity for diagnosing
spinal LCH. Affected vertebrae typically appear as low or isointense on T1-weighted images (T1WI)
and hyperintense or slightly hyperintense on T2-weighted images (T2WI). Many cases also show
significant enhancement on contrast-enhanced MRI scans 23], which is consistent with the imaging
findings in this case (Figure 1D-1F).

Despite these characteristic features, other diseases may present with imaging findings similar to
those of LCH. For instance, multiple myeloma (MM) may exhibit "chisel-like" bone destruction
without bone sclerosis or periosteal reaction, with laboratory tests showing positive urinary light chains
(BJP). Similarly, Ewing’s sarcoma may present with "worm-like" bone destruction, which must be
differentiated from LCH 4251, Thus, pathological examination is critical for diagnosis. Currently,
lesion biopsy remains the gold standard for diagnosing spinal LCH. Immunohistochemical staining
typically reveals positivity for S-100 protein, CDla, and Langerin (CD207), with some cases
demonstrating Birbeck granules 2°?7], consistent with the immunohistochemical findings in this case
(Figures 4, 5).

The treatment options and prognosis of Langerhans cell histiocytosis (LCH) can vary significantly,
and there is currently no standardized treatment regimen ?81. While some patients may experience
spontaneous remission without treatment, most cases are curable. However, certain cases, such as Risk
Organ Multi-System LCH (RO+ MS-LCH), may progress rapidly and have a poor prognosis. Once
spinal LCH is diagnosed, treatment plans should be tailored to the distribution, severity, and overall
health status of the disease. The primary goal of treatment is typically to control the disease, alleviate
symptoms, and prevent further bone damage. Standard treatment modalities include local surgical
resection, radiotherapy, and drug therapy. For solitary localized lesions, surgical resection may be the
treatment of choice. However, in cases with extensive or multiple lesions, a combination of
radiotherapy and drug therapies, such as chemotherapy or hormone therapy, may be required !, In
recent years, targeted therapy and immunotherapy have been investigated and applied to LCH, offering
new treatment options for some patients 332, During treatment, close monitoring for changes in the
condition, recurrence, and periodic follow-up examinations are crucial.

In summary, this case involves a young male patient presenting with lower back pain, with spinal
imaging revealing worm-like bone destruction and uneven enhancement in the affected vertebrae.
Based on biopsy results, a final diagnosis of adult lumbar LCH (SS-LCH) was confirmed. Although
spinal LCH is rare, and standardized treatment protocols are lacking, available options are limited.
However, after thorough evaluations, it was determined that the lesion was confined to a single lumbar
vertebra. The patient underwent surgical treatment, achieving favorable therapeutic outcomes.
Post-surgery, the patient received further specialized treatment.

Reviewing the relevant literature and reflecting on the diagnosis and treatment of this patient,
several key insights emerge regarding spinal LCH, a condition often misdiagnosed or missed clinically:
lumbar LCH is exceptionally rare in adults and easily overlooked. Therefore, orthopedic physicians
must remain vigilant when evaluating patients, especially when similar symptoms arise. Through
detailed imaging studies, accurate pathological diagnosis, and comprehensive clinical assessment,
misdiagnosis can be avoided, leading to timely treatment and improved patient prognosis and quality of
life.
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4. Conclusion

This case represents an exceptionally rare instance of adult spinal Langerhans cell histiocytosis
(LCH). The diagnosis primarily depends on pathological biopsy, with particular attention to the
expression of S-100 protein, CD1a, and CD207, in addition to imaging techniques such as CT and MRI,
and tumor marker detection. Currently, there is no standardized treatment protocol for such cases. After
thorough departmental discussions and an extensive review of the literature, we conclude that for cases
of spinal LCH involving a single lesion confined to one system, surgical treatment should be
considered the preferred approach. This includes local lesion resection and spinal stability
reconstruction, followed by standardized systemic treatment post-surgery.
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