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ARTICLE INFO ABSTRACT

Keywords: Introduction and importance: Langerhans cell histiocytosis (LCH) is a rare neoplastic hyperplasia with an unknown
Lz‘mgerhans cell histiocytosis etiology. It is clinically rare for patients with solitary rib lesion and pathological fracture. In this article, we
Rib . report a case of LCH in solitary involvement of rib and provide a review of the available literature.

E?;g:;ous lesion Case presentation: A 24-year-old female patient complained of right chest and back pain for 10 days. CT showed a

fracture in the right 6th rib. Findings on X-ray, and CT were suggestive of homogeneous osteolytic lesion of the
right 6th rib. The rib tumor was then resected and the surrounding muscles and soft tissues were accordingly
resected.

Clinical discussion: The patient was diagnosed with pathological rib fracture, and the patient was pathologically
diagnosed with LCH. After surgery, no local recurrence or distant metastasis was reported during the one-year
follow-up.

Conclusions: Most of the solitary tumorous lesions in rib in adults call for various differential diagnoses. Although
single-site, single-system LCH of the rib is one of the rarest causes of bone tumor in adults, it can be treated
successfully with surgical intervention. LCH should be considered in the diagnosis of an adult patient with a rib

mass.

1. Introduction

Langerhans cell histiocytosis (LCH), known as eosinophilic granu-
loma of bone, is a rare neoplastic hyperplasia having an unknown eti-
ology. LCH has a highly variable clinical presentation, ranging from a
single lesion to potentially fatal disseminated disease. It is clinically rare
for patients with solitary rib lesion and pathological fracture, and its
diagnosis and treatment are quite difficult. In this study, we report a
patient with LCH presenting with pathological rib fracture. This article
has been reported in line with the SCARE criteria [1].

2. Case presentation

A 24-year-old female patient complained of right chest and back pain
for 10 days. The patient had no history of trauma or other diseases.
Physical examination indicated slight tenderness in the right back and
normal breathing sounds in both lungs. Outpatient chest computed to-
mography (CT) showed local decrease in bone mineral density and
partial bone destruction, and thickening of adjacent chest wall soft

tissue, which could not rule out the possibility of pathological fractures
(Fig. la). Thus, relevant examinations were performed. PET-CT pre-
sented abnormal radio active concentrations in the right 6th rib
(Fig. 1b). Three-dimensional reconstruction of the rib showed bone
destruction and defect of the right sixth posterior rib (Fig. 1c). No ab-
normalities were then revealed on the head magnetic resonance imaging
(MRI) or color doppler ultrasound of the liver, gallbladder, pancreas,
and spleen. The patient was diagnosed with the right 6th rib lesion.
Because of the reduced effect that surgical resection had on respiratory
function, the rib tumor was resected and surrounding muscles and soft
tissues were accordingly resected. Postoperative pathology indicated
massive Langerhans cell infiltration (Fig. 2a, b). Inmunohistochemistry
demonstrated CDla (+) and S-100 (+). Therefore, the patient was
diagnosed with LCH, after surgery, no local recurrence or distant
metastasis was reported during the one-year follow-up.

3. Discussion

Langerhans cell histiocytosis (LCH) refers to a group of diseases of
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unknown etiology that manifest as the proliferation and accumulation of
Langerhans cells 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 patients diagnosed with LCH, which can
present in either a single lung or in multiple organs. In patients with
multiple organ damage, the most commonly affected sites include bones
and the pituitary gland [2,3]. As for bones, the skull, long bone, and flat
bone are the most susceptible. The mortality rate of patients with
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multiorgan LCH is 10-20 % [4]. LCH is the most common histiocytic
disorder in children, with a prevalence of approximately 5-9 cases per 1
million children under the age of 15 years [5,6]. Whether LCH repre-
sents a benign neoplasm, cancer, or an immune disorder remains under
debate, and the underlying pathogenic mechanism remains unclear.
Recent findings of a mutation in BRAF [7] and MAP2K1 [8] have led to
the assumption of its neoplastic origin, at least in some subgroups.

The clinical manifestations of LCH are nonspecific, and this lack of
specificity makes its diagnosis difficult. In this case, the patient had no
clinical symptoms in the early stage, and radiated pain in the chest and
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Fig. 1. a. CT showed local decrease in bone mineral density and partial bone destruction, and thickening of adjacent chest wall soft tissue.

b. PET-CT presented abnormal radio active concentrations in the right 6th rib.

c. Three-dimensional reconstruction of the rib showed bone destruction and defect of the right sixth posterior rib.
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Fig. 1. (continued).

back after the rib fracture. Pathological fracture was considered in the
early diagnosis of this case, and we did not give special treatment, which
delayed the treatment of the patient. At the same time, the differential
diagnosis should also include osteomyelitis; benign tumors, such as
chondroma and osteochondroma; malignancies such as Ewing's sar-
coma, osteosarcoma, lymphoma and leukemia. Utilization of PET-CT for
LCH has been reported in a number of studies, and efficacy has been
shown for overall disease extension and posttreatment assessment. It is
superior to bone scintigraphy, where only 35 % of the cases are detected,
but it does not lead to a definitive diagnosis [9]. However, once LCH is
considered as a possibility, the diagnosis can then be confirmed by
biopsy.

In general, the treatment methods of LCH include follow-up, intra-
thecal steroid injection, chemotherapy or radiotherapy, and surgical
resection [10]. In terms of surgery, most of the surgical methods are
removing the affected soft tissue, bone and appropriately rebuilding the
defect [11]. A study has demonstrated that only 2 of 61 patients with
LCH of single bone had a recurrence after surgical resection [12].
Another study has demonstrated that the four-year survival rate of pa-
tients with LCH of single bone is >90 % [13].

4. Conclusions

Most of the solitary tumorous lesions in rib in adults call for various
differential diagnoses. Although single-site, single-system LCH of the rib
is one of the rarest causes of bone tumor in adults, it can be treated
successfully with surgical intervention. LCH should be considered in the
diagnosis of an adult patient with a rib mass.
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Fig. 2. a, b. Postoperative pathology indicated massive Langerhans cell
infiltration.
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