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Objective: Eosinophilic granuloma is the most common type of Langerhans 
cell histiocytosis. Vertebral bone involvement of eosinophilic granuloma is a 
rare disease. There are few studies in the literature on patients with vertebral 
bone involvement diagnosed with eosinophilic granuloma. There is still no 
clear protocol for the treatment of patients with vertebral involvement with 
eosinophilic granuloma. This article is a summary of the clinical follow-ups of 
our 6 cases diagnosed with spinal eosinophilic granuloma. We changed the 
chemotherapy protocol or extended the duration of chemotherapy in patients 
with progressive disease.
Methods: In this study, there are six patients (4 male and 2 female) with 
vertebral involvement of eosinophilic granuloma in our hospital between 
September 2017 and August 2022. The clinical findings, radiological images, 
treatments and follow-up results of the patients were analyzed retrospectively.
Results: In the follow-ups, a new vertebral bone involvement was observed 
in two patients and a femoral bone involvement was observed in another 
patient. One patient with neurological deficit underwent surgical treatment. 
Chemotherapy treatment was given to four patients with multiple bone 
involvement or recurrence. No recurrence was observed in three patients 
who started chemotherapy treatment after recurrence.
Conclusions: Surgical treatment should be considered in patients with 
neurological deficits and spinal instability. According to the results of our 
study, patients with multiple bone or systemic involvement and no neurological 
deficit should receive chemotherapy treatment. We recommend changing the 
chemotherapy protocol or extending the chemotherapy duration in patients 
with progressive disease.
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Introduction
Eosinophilic granuloma is the most common type 

of Langerhans cell histiocytosis. In 1953, Lichtenstein 
classified eosinophilic granuloma as a subgroup of 
the histiocytosis X disorder, which expresses the 
proliferation of histiocytes [1]. Eosinophilic granuloma 
usually affects the skeletal system. It causes osteolytic 
lesions in bones [2].

Langerhans cells located in the Malpighi layer of 
the skin are derived from dendritic progenitor cells. 
Langerhans cells can migrate from the bone marrow 
to tissues and present antigens to T lymphocyte cells. 
Viral factors such as EBV and HHV-6, bacterial factors 
and cytokines such as IL-1 and 10 can increase the 
proliferation of Langerhans cells [3].

The most common age group for eosinophilic 
granuloma is 5 to 10 years [4]. Eosinophilic granuloma is 
more common in men (men/women: 1.2/1) [2]. It is seen 
mostly in cranial bones, but vertebral bone involvement 
is less common.

Eosinophilic granuloma usually involves the vertebral 
bones, skull, long bones, pelvis, and mandible. The most 
commonly involved bones in adults and children are 
often different from each other. Thoracic vertebral bones 

are more frequently involved in children, while cervical 
vertebral bones are more frequently involved in adults 
[5]. Less frequently, other organs may be affected in 
eosinophilic granuloma (lung, skin, pituitary gland, brain, 
gastrointestinal tract, etc.) [6].

Objective: Treatment parameters in eosinophilic 
granuloma are constantly changing. This article is 
a summary of the clinical follow-ups of our 6 cases 
diagnosed with spinal eosinophilic granuloma, for which 
the most current treatments were applied. We started 
chemotherapy treatment for patients with multiple bone 
involvement and no neurological deficit. We changed 
the chemotherapy protocol or extended the duration 
of chemotherapy in patients with progressive disease.

Materials and methods
Between September 2017 and August 2022, 6 

patients (4 males, 2 females) diagnosed with eosinophilic 
granuloma and having vertebral bone involvement were 
followed up in our hospital (Table 1).

The clinical findings, radiological imaging (CT, MRI, 
PET- CT, skeletal surveys, technetium bone scans, etc.), 
histopathology analysis of biopsy, treatment methods 

Copyright © 2023 Muhammet Arif Ozbek, Veyselkarani Ipek, Cem Dinc
This work is licensed under a Creative Commons Attribution 4.0 International License  
https://creativecommons.org/licenses/by/4.0/



31Ukrainian Neurosurgical Journal. Vol. 29, N1, 2023

http://theunj.org

and clinical course of the patients were analyzed 
retrospectively. In our study, we examined 4 male and 2 
female patients. The ages of these patients ranged from 
9 to 47 years. Their mean age was 30.3. The patients 
were followed for an average of 4 years after diagnosis.

Results
Clinical presentation
Patients with high-risk factors such as multiple 

bone involvement, multisystem involvement and skull 
base bone involvement have a higher risk of recurrence 
and worse prognosis [7]. In patients with eosinophilic 
granuloma, the clinical course varies according to the 
location of the tumor. The most common symptom in 
these patients was pain. Common clinical findings are 
pain, neurologic deficit and kyphosis. In our study, there 
was a patient with deficits in left arm abduction strength 
and left biceps muscle strength. There was one patient 
with a history of trauma.

Radiographic presentation
It is characteristic of spinal eosinophilic granuloma 

to see osteolytic vertebral lesions on radiological 
imaging. The plain radiograph is the first and simplest 
imaging to show osteolytic lesions. CT and MRI should 
be performed as further examinations. CT scans show 
osteolytic lesions and decreased height of the vertebral 
body. On MRI, lesions give iso or low-intensity signals 
on T1-weighted images and high-intensity signals on 
T2-weighted images (Figure 1, 2). Technetium bone 
scans and PET/CT should be performed in patients with 
multiple bone involvement or multisystem involvement. 
PET/CT imaging was performed in four patients with 
multiple bone involvement or recurrence to see if there 
was any other involvement.

Distribution
Six patients had eight vertebral lesions scattered 

throughout the spinal column. Initially, four patients 

had solitary spinal lesions, one patient had T1 and T12 
involvement, and the other had C5 and T7 involvement. 
During follow-up, one patient had involvement of the 
femur in addition to the spine, and two patients had 
vertebra bone involvement.

Biopsy
The biopsy is important in making a pathological 

diagnosis. Pathological diagnosis was made in five 
patients in our study by taking a specimen from the 
solitary lesion with a CT-guided needle biopsy. One 
patient with a biopsy specimen taken during the 
operation made a pathological diagnosis. In patients 
with multifocal lesions, specimens were taken from the 
location with the most common involvement.

Treatment
The purpose of treatment in eosinophilic granuloma 

is to relieve pain and preserve neurological function and 
spinal stability. The first treatment applied to patients with 
eosinophilic granuloma of vertebral bone involvement is 
immobilization. Long-term immobilization was applied to 
five patients without neurological deficits. One patient 
with neurological deficit underwent surgical treatment. A 
anterior approach was applied to a patient with vertebral 
bone involvement and spinal stability was restored with 
internal fixation (Figure 3). Chemotherapy treatment 
was given to four patients with multiple bone involvement 
or recurrence. In only one of these patients, the disease 
relapsed seven months after chemotherapy treatment 
ended. A pediatric patient with multiple vertebral bone 
involvement was treated with vinblastine for a year. Seven 
months later, the disease relapsed. Therefore, the patient 
was treated with vinblastine and cytosine arabinoside 
combined chemotherapy for six months. One of our 
patients was treated with vinblastine and prednisolone 
for six months. In one patient, we gave five cycles of 
treatment with cytosine arabinoside treatment in the first 
five days of the 28-day period. We gave another patient a 

Table 1. Clinical information of 6 patients with vertebral involvement diagnosed with eosinophilic granuloma
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1 F 38 C5, T7 No Anterior 
approach No Yes No No 

recurrence 1

2 F 9 T1, T12 No No Spine 
(needle) Yes No Recurrence, 

L3 vertebra 4

3 M 47 S1 Femur No Spine 
(needle) Yes No Recurrence, 

femur bone 4

4 M 23 L3 No No Spine 
(needle) No No No 

recurrence 4

5 M 41 T6 No No Spine 
(needle) No No No 

recurrence 5

6 M 28 C4 No No Spine 
(needle) Yes No Recurrence, 

L2 vertebra 3
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Figure 1. Radiological imaging of a 9-year-old female patient with T1 and T12 vertebral bone involvement 
a,b) MRI and CT were taken when the patient presented with back pain. There is height loss in the T1 and T12 
vertebral bodies. c) T2 sequence of MRI of the patient was taken three months after chemotherapy treatment 
started. d) MRI of the patient was taken 18 months after the start of chemotherapy treatment, there is a 
hypointense signal in the L3 vertebra in the sagittal T1 sequence. It was considered a recurrence.
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Figure 2. Radiological imaging of a 47-year-old male patient with S1 vertebral bone involvement a) MRI was 
taken after the patient had low back pain, hypointense signal was present in the S1 vertebra in the sagittal T1 
sequence. b, c, d) Sagittal T1 sequence of the patient's control MRI was taken six months, one year, and two 
years later.
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Figure 3. Radiological imaging of a 37-year-old female patient with C5 and T7 vertebral bone involvement  
a) MRI was taken when the patient presented with neck pain. There is height loss in the C5 vertebral body and 
edematous appearance in PLL. b,c) MRI and CT took after the patient complained of pain and weakness in the 
left arm two weeks later. There is a height loss of more than 75% in the C5 vertebra and mild narrowing of 
the spinal canal. d) CT of the patient after C5 vertebra central and left partial corpectomy and anterior plate 
application with C4 and C6 corpal screws.
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one-cycle treatment with cytosine arabinoside treatment 
in the first five days of the 28-day period. It is planned to 
complete six or twelve cycles of treatment. There was no 
recurrence of the patients in the follow-ups.

Clinical follow-up
The patients were followed for an average of 4 

years after diagnosis. There was a recurrence in three 
patients during the clinical follow-up period. Two of these 
patients initially had a single bone lesion. Therefore, 
chemotherapy treatment was not initiated for them. In 
only one of these patients, the disease relapsed seven 
months after chemotherapy treatment ended. Two 
patients had a recurrence of vertebra bone and one 
patient had a recurrence of the femur bone. Curettage 
and chemotherapy treatment was applied to a patient 
who had a recurrence of the femur bone two years after 
the diagnosis of eosinophilic granuloma. No recurrence 
was observed in these three patients after chemotherapy 
treatment was started.

Discussion
Eosinophilic granuloma is more common in childhood 

[8]. In our case series, only one of the six patients was 
a pediatric patient, while the others were adult patients. 
Eosinophilic granuloma is more common in men (men/
women: 1.2/1) [2]. However, the ratio in our series is 
2:1. In our study, we cannot conclude whether this ratio 
is significant or not.

Since there is not enough information about the 
etiology and natural course of eosinophilic granuloma, 
there is no consensus treatment algorithm in the 
literature. Patients with a single bone lesion and without 
multisystem involvement have a good prognosis and the 
disease may regress spontaneously in these patients. 
Patients with a single lesion, no motor deficit, and spinal 
stability should be treated conservatively. Immobilization 
is recommended for these patients and non-steroidal 
analgesic therapy is given if they have pain. Some 
authors have used a neck collar or spinal brace to treat 
patients with vertebral bone involvement. They noticed 
a significant recovery of collapsed vertebral height in 
the patients.

Surgical treatment is applied in patients with 
neurological deficits and spinal instability. The aim 
of the surgery is to improve neurological dysfunction 
and shorten the treatment period. Surgical treatment 
relieves pain faster than non-surgical treatment [10]. 
Surgical treatment varies according to the location and 
extent of the lesion. Surgical treatment may include 
gross total resection, internal fixation, and bone grafting. 
In adults, unlike children, the disease may progress more 
aggressively as the growth of the epiphysis stops [11]. 
Therefore, some authors advocated the application of 
more aggressive treatment methods in adults [12, 13, 
14]. In the study of Wending et al. involving 30 patients, 
surgical treatment was applied to 28 patients [12]. In the 
study of Zhong et al., which included 19 patients, surgical 
treatment was applied to all patients [13]. In another 
study, Floman et al. 7 of 20 patients underwent surgical 
treatment [14]. In our study, one of the six patients had 
a neurological deficit and surgical treatment was applied 
to this patient, while the remaining five patients were 
treated conservatively. When we look at the clinical 

course of the patients, it was seen that the indication for 
surgical treatment was limited and a significant portion 
of the patients benefited from conservative treatment 
and new chemotherapy treatment plan without surgical 
treatment.

It has been argued by some authors that low-dose 
radiotherapy treatment is effective in healing lytic 
bone lesions and limiting disease progression [12, 15]. 
Some authors have argued that low-dose radiotherapy 
treatment may damage endochondral growth plates and 
limit bone healing or lead to secondary radiation-induced 
morbidities such as post-radiation sarcomas and myelitis 
[16, 17, 18]. Because of these side effects, radiotherapy 
treatment was not applied to any patient in our case 
series. There is no definitive study in the literature that 
low-dose radiotherapy treatment increases survival. 
We recommend changing the chemotherapy protocol 
or extending the chemotherapy period instead of using 
low-dose radiotherapy in patients with progressive 
disease.

Chemotherapy treatment is used in patients with 
multiple bones or multiple system involvement [19, 20]. 
In eosinophilic granuloma, treatment with corticosteroid 
injections into the affected area is recommended [21, 
22]. In chemotherapy treatment, vinca alkaloids, 
antimetabolites, and antifolates are preferred because 
they have less toxicity and mutagenicity. Other 
cytotoxic agents such as cyclophosphamide, cytosine 
arabinoside, doxorubicin, carboplatin and a newer agent 
2-chlorodeoxyadenosine (2CdA) are used in patients 
who are resistant to treatment [23]. In the study of 
Greenlee et al., four patients with multiple lesions were 
treated with vinblastine for one year. In one patient, 
6-mercaptopurine, methotrexate and prednisone 
treatment was given for one year after the disease 
relapsed. In this case, the recurrence rate was 25% in 
patients who received chemotherapy treatment [19]. 
In the study of Egeler et al., 18 patients with multiple 
lesions were given chemotherapy treatment containing 
cytosine-arabinoside, vincristine and prednisolone. 
Remission was achieved in 13 of 18 patients. Recurrence 
was seen in three patients. Two patients died due to 
organ failure. The recurrence rate in this case series is 
16.66%. In this study, chemotherapy was given between 
6 and 16 weeks [20]. In our case series, we applied 
cytosine arabinoside treatment to three patients who 
were resistant to treatment. In our series, four patients 
with multiple bone involvement received chemotherapy 
and corticosteroid treatment, and only one of these four 
patients relapsed seven months after the treatment was 
stopped. We expanded the chemotherapy treatment 
for the patient with relapse. We gave vinblastine and 
cytosine arabinoside treatment for six months. There 
was no recurrence in the follow-up of the patient after 
the treatment. In our series, the recurrence rate was 
25%. However, we achieved complete remission during 
follow-up in patients who were administered cytosine 
arabinoside or a combination of vinblastine and cytosine 
arabinoside according to the most current chemotherapy 
protocol. We recommend that patients with multiple 
bone involvement and no neurological deficit receive 
chemotherapy treatment. We recommend changing the 
chemotherapy protocol or extending the chemotherapy 
duration in patients with progressive disease.
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Proposed treatment protocol
We suggest that the above-mentioned conservative 

treatments should be the first choice for patients 
with solitary lesions and no neurological deficits. 
Immobilization is recommended in these patients and 
non-steroidal analgesic therapy is given if necessary. 
Frequent clinical follow-up is mandatory as recurrence 
may occur in patients receiving conservative treatment. 
If the patient develops a neurological deficit, timely 
surgical treatment should be applied. Chemotherapy 
treatment is recommended primarily in patients with 
multifocal involvement and without neurological deficit. 
If the patient has relapsed, chemotherapy treatment 
should be started. We recommend changing the 
chemotherapy protocol or extending the chemotherapy 
duration in patients with progressive disease.

Limitation
Since spinal eosinophilic granuloma is rare and our 

study was retrospective, we were limited to six cases. 
Better results can be obtained prospectively with larger 
series. Our work towards this continues.

Conclusions
The eosinophilic granuloma may show a single bone 

involvement, multiple bone involvement, or multiple 
system involvement. Since eosinophilic granuloma 
is multisystem involvement, support from many 
departments (neurosurgeon, hematology-oncologist, 
pulmonologist, ophthalmologist, otolaryngologist, 
etc.) is required for treatment and clinical follow-up. 
Eosinophilic granuloma is benign and generally has a 
good prognosis. However, since recurrence is common, 
it requires close follow-up. A neurological deficit may 
occur as a result of compression on the spinal canal due 
to vertebral bone lesions in patients. Surgical treatment 
should be considered in patients with neurological 
deficits and spinal instability. Chemotherapy treatment 
should be applied in patients with multiple vertebral bone 
involvement or recurrence. We recommend changing the 
chemotherapy protocol or extending the chemotherapy 
duration in patients with progressive disease.
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