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Diagnosis and treatment of adult Langerhans cell histiocytosis in
the rib: a case report and literature review
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Background: Langerhans cell histiocytosis (LCH) is a rare proliferative disease caused by the proliferation
of Langerhan’s cells and aggregation in multiple organs. Rib involvement is extremely rare and easily
misdiagnosed. The biologic behavior of LCH is largely unknown, and it is of utmost importance to
differentiate it from tuberculosis and tumors. Herein, we present a male adult diagnosed with Langerhans
cell histiocytosis of the rib which was successfully treated with surgery.

Case Description: This study retrospectively reports a rare case of rib-only LCH in a 34-year-old male
patient who complained of persistent stabbing pain in the left chest and back for 45 days. The pain increased
after bending, and was accompanied by chest tightness, shortness of breath, and night sweats. The patient
denied any family history of LCH. CT showed an isolated mass on the left chest wall invading the seventh
posterior rib. The diagnosis was confirmed by immunohistochemical staining and pathological analysis. The
immunohistochemistry showed VIM (+), Ki-67 (+30%), CD1a (+), CD 68 (+) and S-100 (+). After surgical
resection, the patient was followed up for more than 5 years without recurrence or complication. In addition,
we reviewed and summarized 11 reported LCH cases with rib involvement, in which patients were either
asymptomatic, or reported chest or back pain. Surgical resection was the main therapy in each case, and after
4-63 months of follow up, all patients were disease-free.

Conclusions: This case presents a rare instance of adult LCH in the rib. Pathological typical Langerhans
cells and positive protein S100, CD1a, and CD207 are the key evidences for LCH, and surgical resection is

currently an effective therapy with satisfactory outcomes.
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Introduction in the skeletal system is most commonly seen in the

mandible (30%) and least commonly in the rib (6%) (2).

Langerhans cell histiocytosis (LCH) is a rare disease The incidence of adult LCH is conservatively estimated

characterized by the proliferation of dendritic cells at 1-2 per million (3,4), and the incidence ratio of male to

specific to the monocyte-phagocyte system. It is mainly female is 1.2:1 to 2:1 (5). The pathogenesis of LCH is still

characterized by the infiltration of Langerhans cells (1),
which commonly cause skeletal damage and rash, although

localized or extensive organ damage can also occur. LCH

unclear, and there is no satisfactory diagnostic indicator (6).
At present, the diagnosis is mainly based on comprehensive
clinical manifestations, pathological examinations, and
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auxiliary examinations, and most clinicians are prone
to misdiagnosis or missed diagnosis due to the lack of
understanding of the disease (7). Most patients receive
clinical treatment to alleviate their symptoms, thus there is
no standard treatment. For the purpose of providing some
suggestions for clinical diagnosis and treatment of LCH,
we report the case of adult LCH with rib involvement in
a 34-year-old man and review the 11 cases reported in the
literatures. We present the following article in accordance
with the CARE reporting checklist (available at https://atm.
amegroups.com/article/view/10.21037/atm-22-3601/rc).

Case presentation

A 34-year-old male was referred to Tianjin Chest Hospital
on May 31, 2016 due to persistent stabbing pain in the
left chest and back for 45 days. The pain increased after
bending, and was accompanied by chest tightness, shortness
of breath, and night sweats, with no chills, fever, or fatigue,
and no obvious inducements. The patient reported a history
of otherwise good health, with no chronic or infectious
disease or significant family history. Chest enhanced CT
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showed an isolated mass on the left chest wall invading
the seventh posterior rib, and tuberculosis was initially
considered (Figure I). Tuberculin skin test and sputum
smear examination were conducted and the results were
negative. A puncture biopsy was further performed, and
the pathology was considered to indicate a malignant small
round cell tumor, although a hematopoietic tumor could not
be excluded. The immunohistochemical results were keratin
(), VIM (), Ki-67 (+70%), Cal (=), LCA (=), CD117 (=),
CD99 (-), CD79a (-), actin (-), desmin (=), SMA (-), and
specially stained PAS (-). Immunofixation electrophoresis
for urine detection showed no IgG, IgA, IgM, light chain «,
or light chain A monoclonal components, and there was no
obvious abnormality in the bone penetration examination.
Nevertheless, due to the increasing severity of the patient’s
symptoms, surgical resection was performed to obtain a
definitive diagnosis.

The patient underwent thoracotomy and the left 6, 7%,
and 8" posterior ribs were resected. The mass was 5 cm x
4 cm x 2 cm in size and completely removed (Figure 2). The
postoperative pathological outcome was LCH (Figure 3),
which involved the ribs and intercostal muscles, and
immunohistochemistry showed keratin (-), desmin (-),
P53 (2), VIM (+), Ki-67 (+30%), CD34 (<), CD45R0 (),
CD79a (-), CDla (+), CD 138 (-), CD 68 (+), actin (-),
and S-100 (+). No complications were observed, and the
patient was discharged 1 week after surgery, with no further
treatment and no evidence of recurrence or metastasis after
6 years of follow-up.

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Declaration of Helsinki
(as revised in 2013). Written informed consent was obtained
from the patient for publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

Figure 2 Surgically resected left posterior chest wall mass.
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Figure 3 Hematoxylin-eosin staining for pathological section of left posterior chest wall mass (A, x100; B, x400).

Table 1 Summary of case reports of LCH in the rib

Follow-up period,

Author Sex  Age, years Site Symptom Treatment Outcome months
Hashimoto (8) Female 24 Left 7th rib Pain and swelling None Disease-free 13
Hashimoto (8) Male 60 Right 4th rib None Chemotherapy Disease-free 63
Hashimoto (8) Female 30 Right 4th rib Pain None Alive with disease 4
Yolcu (9) Female 32 Right 10th rib  Right-side chest pain Rib resection Disease-free 5
Zuo (10) Female 52 Left 5th rib Left chest pain Rib resection Disease-free 24
Kim (2) Male 35 Left 6th rib Upper back pain Partial rib resection Disease-free 24
Wu (11) Male 24 Left 6th rib Intermediate dry cough Vats Disease-free 23
for 1 month
Ozkan (12) Male 39 Left 5th rib Chest pain Partial resection of the Unknown None
left fifth to the sixth rib

Ai (13) Male 47 Right 5th rib  Chest pain for 20 days Rib resection Chest pain relieved None
Shimoyama (14) Male 57 Right 8th rib None Rib resection Unknown None
Wang (15) Female 47 Right 7th rib Chest pain Rib resection Disease-free 7

LCH, Langerhans cell histiocytosis.

Literature review

Current data for the treatment of solitary rib LCH is
limited. A total of 11 cases have been reported to date (8-15)
(Table 1), with five females, six males, and an age range of
24 to 60 years old. Eight cases presented with chest or back
pain, while two were asymptomatic and were diagnosed
incidentally during routine chest X-ray or CT scans for
unrelated reasons. One patient reported an intermediate dry
cough. Eight patients underwent rib resection, one received
chemotherapy and two underwent observation only. Follow-
up information was obtained in eight patient’s and all were
disease-free. The results suggested that rib resection was an
effective therapy with a good prognosis.

© Annals of Translational Medicine. All rights reserved.

Discussion

Bone LCH has a low incidence, with no specific clinical
manifestations. In the case at hand, LCH was differentiated
from chest wall tuberculosis and plasma cell myeloma. Chest
wall tuberculosis has typically suspicious symptoms such
as long-term low-grade fever, hyperhidrosis, exaggerated
thoracic kyphosis, and local tenderness. Chest wall
tuberculosis patients also often have a history of tuberculosis
exposure, which can be help differentiate from LCH
along with the OT test and biopsy. Plasma cell myeloma,
also called multiple myeloma, is mainly characterized by
osteoporosis, fracture, pain, and renal dysfunction (16).
Monoclonal immunoglobulins (M component) often
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occur in the serum, or as monoclonal immunoglobulin
light chain in urine >10 g/24 h, and a few cases appear
to contain biclonal or triclonal immunoglobulins. In this
case, as immunofixation electrophoresis for urine detection
showed no IgG, IgA, IgM, or light chain « and light chain A
monoclonal components, the patient was not diagnosed as
plasma cell myeloma before surgery.

LCH is a rare disease caused by cytopathic hyperplasia
and aggregation of Langerhans cells in various organs.
Due to the wide range of LCH lesions and clinical
manifestations, there has been a diversity of approaches to
its diagnosis and treatment (17). Chest or back pain is the
most common symptom of LCH, and even some patients
didn’t describe any pain or discomfort, perhaps because
the mass was small and didn’t invade in adjacent tissues or
intercostal nerve. As MRI and PET-CT offer a detection
rate of only 50-60% (18), once LCH is considered as
a possibility, pathological results are indispensable in
confirming its diagnosis. Langerhans cell morphology is
characterized by different sizes, gray-blue or gray-purple
color, a kidney-shaped or oval nucleus, with different nuclei
and folds, dendritic processes, inconspicuous nucleoli,
and abundant cytoplasm, commonly with fine particles
and vacuoles (19). The Langerhans Cell Histiocytosis
Evaluation and Treatment Guidelines issued in 2009 (20)
point out that typical LCH cells are seen under light
microscopy with positive for protein S100, CD1a, and
CD207 (Langerin) in immunohistochemical staining (21).
In this case, postoperative immunohistochemistry results
showed S-100 and CD1a were positive, which could
confirm the diagnosis of LCH.

As the treatment of LCH is still controversial and
the effect is still under investigation, comprehensive and
systematic assessment should be made before treatment (22).
LCH in the rib can be treated by surgery, radiotherapy, and
typical application of glucocorticoids, and the 5-year local
control rate can reach over 95% (23). However, given the
rarity of the condition and the relatively good prognosis,
treatment has not been standardized (24). Different
approaches such as observation only, surgical resection,
and chemotherapy have been implemented in our review,
and the results show VATS can achieve the same outcome
as traditional open thoracic surgery with less pain. While
all patients obtained a good prognosis without deaths or
recurrence, the long-term efficacy and prognosis require
further follow-up observation (25).

In summary, LCH of the rib is a rare disease with
complex and non-specific clinical manifestations, which is
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easy to miss or misdiagnose. Pathological typical Langerhans
cells and positive protein S100, CD1a, and CD207 are the
key evidence for its presence, and surgical resection of the
lesion is an effective therapy with a good prognosis.
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