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Long-term follow-up of long and flat bone eosinophilic
granulomas managed only with biopsy
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'Marmara University, Pendik Training and Research Hospital, Department of Orthopaedics and Traumatology, Istanbul, Turkey;
2Marmara University, Pendik Training and Research Hospital, Department of Pathology, Istanbul, Turkey

Objective: We evaluated long-term clinical and radiological follow-up results of patients with long and
flat bone eosinophilic granulomas managed only with biopsy.

Methods: Seventeen patients [11 male, 6 female; average age 8.5 years (range: 3.5 to 14 years)] with
long and flat bone eosinophilic granulomas were followed after biopsy. Involved bones were femur (5),
tibia (3), humerus (2), ulna (1), pelvis (3), scapula (1) and clavicle (1). After confirmation of diagnosis
by biopsy, no further surgical intervention was performed. Clinical follow-up was done with preop-
erative and postoperative MSTS and VAS scores. The healing process was followed with periodic
radiographs. Limb-length discrepancy, deformity, and lesion progression or recurrence were recorded.
Average follow-up was 65 months (range: 28 to 115 months).

Results: Average preoperative MST'S score was 45% (range: 30 to 56.6%), while postoperative 6, 12
and 24 months scores were measured as 76% (range: 70 to 83.3%), 88% (range: 73.3 to 93.3%) and
94% (range: 86.6 to 100%) respectively. Average VAS score, which was 8.4 (range: 6 to 10) preopera-
tively, had a tendency to decrease postoperatively, and was measured as 3.5 (range: 2 to 5), 2.2 (range:
1 t0 3.5) and 1.1 (range: 0 to 2) at 3, 6, and 12 months. Even though the majority of lesions demon-
strated complete radiographic healing at 12 months, the healing process extended to 24 months for flat
bones. No patients experienced limb-length discrepancy or deformity. All lesions regressed following
biopsy and no recurrence was seen.

Conclusion: Eosinophilic granuloma has a spontaneous healing potential, and confirming the diag-
nosis by biopsy is sufficient to obtain good functional and radiological results without any further
intervention.
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Langerhans cell histiocytosis (LCH) is a rare childhood
disease characterized by accumulation of histiocytes in
various tissues of the body, but most commonly in the
skeleton, skin, and lymph nodes. It has been described
as including three conditions: eosinophilic granuloma,
Hand-Schiiller-Christian disease and Letterer-Siwe dis-

ease. While the etiology of the disease remains unclear,
theories have included a disorder of immune regulation
and a neoplastic process. The role of viruses in initiating
this disease remains under study.™”

Skeletal manifestations of eosinophilic granuloma
most often involve the flat bones, with more than 50%
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found in the skull, spine, mandibula, ribs, and pelvis.[>*)
Long bone involvement usually is limited to the diaphy-
sis and metaphysis of the femur, tibia, and humerus. The
disease is usually monostotic, but polyostotic involve-
ment has been reported in 10% of patients.” Radiologi-
cal findings of eosinophilic granuloma are highly variable
and may mimic primary bone tumors or bone infections.
Due to extensive marrow involvement and soft tissue
abnormalities on magnetic resonance (MR) imaging, le-
sions may frequently be confused with malignant bone
tumors.

The clinical course of patients with eosinophilic gran-
uloma is generally benign. Osseous lesions usually do not
require treatment other than biopsy to confirm diagno-
sis. Additional local therapy may be considered only for
painful lesions, lesions in weight-bearing bones with a
risk of pathological fracture, or lesions that could result in
unacceptable dysfunction or deformity. In this retrospec-
tive study, long-term clinical and radiological follow-up
results of 17 patients with long and flat bone eosinophilic
granulomas were evaluated. The patients were managed
with biopsy to confirm diagnosis, and none required an
additional intervention during follow-up.

Patients and methods

Between 2003 and 2012, 17 patients who had an eosino-
philic granuloma of a long or flat bone were treated in the

authors hospital. All children had a solitary bone lesion.
There were 11 boys and 6 girls with an average age of
8.5 years (range: 3.5 to 14 years). The average follow-up
was 65 months (range: 28 to 115 months). None of the
patients underwent an additional procedure other than a
biopsy (15 closed, 2 open), which was performed under
general anesthesia. The patients were followed clinically
and radiologically. Clinical evaluation included extrem-
ity function scoring of the Musculoskeletal Tumor So-
ciety (MSTS) and Visual Analogue Scale (VAS). Data
was obtained from our extensive orthopaedic oncology
files, which include clinical and radiological evaluations
at presentation and during follow-up, and operative and
pathology reports. In addition, face-to-face conversa-
tions or telephone calls were made with the patients
and/or relatives, when required.

The imaging studies, including conventional radiog-
raphy, MR imaging and Tc-99 MDP whole-body bone
scintigraphy, were done prior to biopsy. MR imaging
demonstrated the intra- and extra-osseous extensions
of the lesions. Bone scintigraphy and radiographic bone
survey confirmed solitary involvement in all patients.
The lesions were located in long (12 patients; 71%) and
flat (5 patients; 29%) bones (Table 1).

Localized pain was the most common complaint,
present in all patients. The children with lower extrem-
ity and pelvic involvement frequently had mild to mod-

Table 1. Demographic data and preoperative and postoperative MSTS and VAS scores of the patients.
No Age Gender Localization MSTS scores VAS scores
Preoperative (%) Postoperative Preoperative (%) Postoperative
(24. months) (12. month)
1 9 Male Ulna 533 100 6 0
2 9 Male Tibia 40 90 10 2
3 7 Male Femur 36.6 86.6 10 2
4 11 Male Pelvis 433 96.6 9 1
5 14 Male Femur 333 86.6 10 2
6 12 Male Femur 433 90 9 2
7 9 Male Pelvis 50 100 8 1
8 5 Female Scapula 46.6 96.6 9 1
9 12 Female Humerus 56.6 100 6 0
10 11 Female Tibia 30 86.6 10 2
11 4 Male Clavicle 533 100 7 0
12 3.5 Male Femur 56.6 96.6 6 0
13 4 Female Pelvis 50 96.6 8 1
14 11 Male Fibula 46.6 90 9 1
15 7 Female Tibia 40 93.3 9 2
16 7 Male Femur 333 90 10 2
17 9 Female Humerus 53.3 100 7 0
Average 8.5 - - 45 94 8.4 1.1
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erate limping or inability to walk. The upper extremity
and shoulder girdle lesions were associated with limited
motion of the affected arm. Complete blood count, liver
function tests and coagulation tests were obtained pre-
operatively in order to reveal the systemic spread of the
disease. None of the patients in this series had constitu-
tional symptoms such as fever, leukocytosis or increased
sedimentation rate. One patient with a proximal femoral
lesion had a nondisplaced pathological fracture, which
was followed in spica cast for 6 weeks.

The radiographic appearance was highly variable (Fig.
la-d, Fig. 2a-c). Ten patients with long bone involve-
ment had radiolucent lesions with well-defined margins
without sclerosis. These lesions demonstrated geographic
type of destruction. The remaining 7 patients had poorly-
defined lesions with permeative destruction. Endosteal

scalloping of the cortex was associated with all long and
flat bone lesions. Cortical destruction was observed in
2 patients with pelvic and clavicle eosinophilic granulo-
mas. A slightly thickened continuous periosteal reaction
(sometimes lamellar type) was associated with long bone
lesions in 5 patients. Based on radiographic examination,
the lesions were categorized as Enneking Stage 1-latent
(8 patients), Stage 2-active (6 patients), and Stage 3-ag-

gressive (3 patients) benign bone tumors.”’

MR imaging demonstrated extensive bone marrow
and soft-tissue involvement in the majority of patients.
The lesions were hypo- or isointense on T1-weighted im-
ages and hyperintense on T2-weighted images. MR im-
ages showed cortical destruction and extra-compartmen-
tal extension in 3 cases. A diffuse edema in the medullary
canal and around the bone was associated with all lesions.

Fig. 1. Preoperative radiographs of a femoral diaphyseal
eosinophilic granuloma show a well-defined le-
sion with endosteal scalloping and continuous
periosteal reaction (a, b). A diffuse medullary and
extra-osseous edema is seen on coronal and axial
MR images (c, d). Histopathological examination
reveals proliferation of Langerhans cells in an in-
flammatory background (e). These cells are dif-
fusely positive for CD1a (f). Complete radiological
healing is seen on 2 years follow-up radiographs
(g, h). [Color figures can be viewed in the online
issue, which is available at www.aott.org.tr]
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The diagnosis of Langerhans cell histiocytosis/eo-
sinophilic granuloma was confirmed histologically in all
patients. Microscopic examination revealed proliferation
of Langerhans cells in an inflammatory background (Fig.
le-f). Tumor cells had moderate amounts of eosinophil-
ic cytoplasm and nuclear features of deep clefts and cof-
fee bean-like longitudinal grooves. Immunohistochemi-
cal phenotyping showed that Langerhans cells reacted
positively for CD1a.

Early motion of the involved extremity and toe touch
weight-bearing with crutches were started immediately
after lower extremity and pelvic bone biopsies. The pa-
tients were allowed to mobilize with a single crutch at
4 weeks, and without any support at 8 weeks. Physical
therapy was initiated following fracture healing in 1
patient with pathological femur fracture, and a similar
protocol was followed. A sling was used for 4 to 6 weeks
following biopsy of the upper extremity and shoulder
girdle lesions. Shoulder, elbow, wrist and finger motion
was started when tolerated and gradually increased.

After diagnosis was confirmed by biopsy, the patients

were followed clinically and radiologically at 3-month
intervals in the first year, 6-month intervals in the second
year, and then annually. Functional evaluation was done
with MSTS scoring;® preoperative, and postoperative
6- 12- and 24-month MSTS scores were measured for
both upper and lower extremities. In addition, preopera-
tive, and postoperative 3- 6- and 12-month VAS scores
[between 0 to 10; 0 (no pain), 10 (severe pain)] were
recorded. Radiological healing was demonstrated by
conventional radiographs taken at periodic follow-ups.

Surgical complications of the biopsy procedure were
researched. Complications including limping, limb-
length discrepancy, deformity, and progression or re-
currence of the lesions were recorded. The Wilcoxon
test was used for statistical analysis; difference between
preoperative and postoperative MSTS and VAS scores,
measured at certain time intervals, were analyzed. A p
value <0.05 was considered significant.

Results
Preoperative and postoperative MSTS and VAS scores

Fig. 2. Preoperative radiograph of a
clavicle eosinophilic granuloma is
characterized by a poorly-defined
lesion with permeative type de-
struction and soft-tissue extension
(a). MR images demonstrate a dif-
fuse signal change in the medul-
lary bone and surrounding soft
tissues (b, c). Postoperative 1 (d)
and 3 (e) years follow-up radio-
graphs reveal complete radiologi-
cal healing.
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Fig. 3.  Graphics showing preoperative and postoperative MSTS (a) and VAS (b) scores of the patients. [Color figure can be viewed in the online

issue, which is available at www.aott.org.tr]

are summarized in Table 1. The average preoperative
MSTS score was 45% (range: 30 to 56.6%). Postop-
eratively, MSTS scores increased progressively, with 6-
12- and 24-month follow-up scores measured as 76%
(range: 70 to 83.3%), 88% (range: 73.3 to 93.3%) and
94% (range: 86.6 to 100%) respectively. The increments
in MSTS scores between preoperative and postopera-
tive 6 months, and postoperative 6 and 12 months were
statistically significant (p<0.05 for both time intervals).
The difference between 12 and 24 months MST'S scores
was insignificant (p>0.05) (Fig. 3a).

Localized pain, present in all patients preoperatively,
started to regress 1 month after operation. The average
VAS score, which was 8.4 (range: 6 to 10) preopera-
tively, decreased postoperatively, and was measured as
3.5 (range: 2 to 5), 2.2 (range: 1 to 3.5) and 1.1 (range:
0 to 2) at 3, 6 and 12 months respectively. A statistically
significant decrease (p<0.05) was detected between the
preoperative and postoperative 3-month scores (Fig.
3b). Even though decreased VAS scores were obtained
at subsequent periodic follow-ups (6 and 12 months),
the difference was not significant statistically (p>0.05).

Radiolucent areas of lesions with geographic or per-
meative destruction started to be replaced by normal
bone at 6 months. At 12 months, complete radiologi-
cal recovery was achieved in patients with long bone
involvement. Radiological healing of flat bone lesions
continued until the end of 24 months (Fig. 1g, h, Fig.
2d, e).

None of the patients had a complication due to biop-
sy procedure. Limping, limb-length discrepancy or de-
formation was not observed at 6, 12, 24 months and final
follow-up visits. Follow-up radiographs did not reveal
progression of the lesion or recurrence in any patient.

Discussion

Langerhans cell histiocytosis is a syndrome complex
with an unknown etiology.” The two main prognostic
factors for the disease are age of patient at time of diag-
nosis and extent of organ involvement.®) Extent of organ
involvement and local damage determine whether the
disease is treated by surgical or conservative means.>'")
Management by conservative methods is associated with
fewer complications compared to surgical interventions.

Eosinophilic granuloma lesions have varied and non-
specific radiographic appearances; hence, the term, ‘the
great imitator.!"] The tumor should be included in the
differential diagnosis of primary bone tumors and osteo-
myelitis. In addition, MR imaging is nonspecific initially,
and may provide an aggressive appearance. In the radio-
logical differential diagnosis of eosinophilic granuloma,
the two main considerations are Ewing’s sarcoma and
subacute hematogenous osteomyelitis. All these condi-
tions may involve a large metadiaphyseal bone segment
in children, and have permeative or moth-eaten type of
bone destruction with periosteal reaction. In addition,
MR imaging is characterized by diffuse signal change in
the medullary bone and surrounding soft tissues. Soft
tissue involvement is usually characterized by a diffuse
extra-osseous edema in eosinophilic granuloma. This
feature distinguishes the tumor from Ewing’s sarcoma,
which is frequently associated with a large soft-tissue
component. The differential diagnosis of eosinophilic
granuloma and Ewing’s sarcoma, both round cell tumors,
and osteomyelitis can be made based on histopathologi-
cal analysis. Bone lymphoma, another round cell tumor,
may present as a destructive lesion in the long bone di-
aphysis or pelvis, and therefore should be included in the
differential diagnosis of eosinophilic granuloma.!?
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The patients in this series were referred to our hos-
pital with the preliminary diagnosis of a malignant bone
tumor or a bone infection. Exaggerated appearance on
MR imaging caused the lesions to be confused with bone
cancers, Except for rare cases with cortical destruction
and soft tissue extension, the lesions remained within the
bone compartment and created a diffuse edema around
the bone. Even though this extra-osseous edema, instead
of a soft-tissue component of bone malignancy, support-
ed the preliminary diagnosis of eosinophilic granuloma,
all patients underwent a biopsy to confirm the diagnosis.
Microbiologic examination was also performed.

Radiation treatment has been used in the manage-
ment of selected cases of eosinophilic granuloma. Low-
dose radiation may be considered for lesions that have
the potential to compromise vital structures such as
the optic nerve and spinal cord,” and for painful and
progressive lesions with a risk of pathological fracture.
However, due to the possibility of inducing a post-radio-
therapy sarcoma and physeal damage, the role of radia-
tion treatment is limited in children.['¥

Painful lesions in accessible bones may respond to
intralesional steroid injections. Egeler et al.*) obtained
pain regression within a week following steroid injection
in patients with eosinophilic granuloma, but 25% of their
cases required repeat injections. The authors also report-
ed osteomyelitis in 2 patients. Capanna et al.'*) observed
localized inflammatory reaction in 2 (18%) of 11 patients
who underwent methylprednisolone injection after biop-
sy. In a series of 66 patients reported by Mavrogenis et
al.0” clavicle fracture and trochanteric bursitis developed
in 2 patients following intralesional methylprednisolone
injection. Even though intralesional steroid injection is
an alternative for the management of painful lesions, lo-
cal complications limit its use in this benign lesion which
has a spontaneous remission potential.

Curettage and grafting have been used for lesions in
weight-bearing bones with a risk of pathological frac-
ture, or lesions that could result in unacceptable dys-
function or deformity.”*'¥) Osteosynthesis has also been
recommended when required. However, considering the
potential morbidity of surgical treatment, conservative
measures or simply follow-up seem to be more appropri-
ate for eosinophilic granuloma lesions with spontaneous
remission potential.

The effect of chemotherapy is not clear in eosino-
philic granuloma. Some authors have recommended
chemotherapy for lesions in weight-bearing bones with
a large soft tissue component.”*'*) However, while che-
motherapy may protect viseral function by preventing
rapid progression of the disease, it does not affect the

process of histiocytosis.!”

Eosinophilic granuloma generally follows a benign
clinical course. Clinical and radiological healing can be
achieved by confirming diagnosis by biopsy and observ-
ing the patient without any additional treatment.*”) Su-
meet et al.?” reported rapid regression of the disease-
related findings after biopsy. The authors also obtained
better results with observation compared to surgical
treatment, in terms of restoration of vertebral corpus
height in patients with spinal involvement. The heal-
ing process of osseous lesions may take several years in
eosinophilic granuloma. In this series, 17 patients with
extra-spinal eosinophilic granulomas were followed for
an average of 65 months, and functional and radiological
healing were achieved spontaneously after biopsy. None
of the patients required additional surgical interven-
tion. Radiological recovery was more rapid in long bones
compared to flat bones.

The initial presentation of patients with eosinophilic
granuloma may be clinically and radiologically aggres-
sive, It is very common for these patients to be referred
to a specialized orthopaedic oncology center with pre-
liminary diagnosis of a bone malignancy. The role of the
orthopaedic surgeon in the treatment of eosinophilic
granuloma should remain modest because of the fre-
quent tendency towards spontaneous healing.
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