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ABSTRACT

Langerhans' cell histiocytosis is characterized by
a wide spectrum of clinical manifestations,
depending on the localized or diffuse form of the
disease. This report describes a 27-year-old
male patient, a heavy smoker, who presented
with a localized bone lesion in the anterior aspect
of the right 9th rib. The cardinal symptom was
pain in the right lower hemithorax, aggravated by
respiratory movements, without any pulmonary
or systemic manifestations. A CT scan of the
thorax showed a Iytic lesion of the right 9th rib.
Lung parenchyma was normal. A bone scan
showed increased uptake by the anterior aspect
of the 9th rib, but no other abnormality. Surgical
excision of the involved segment of the right 9th
rib was performed. Histological examination of
the operative sample showed the characteristic
Langerhans' cells. The diagnosis of Langerhans'
cell histiocytosis was confirmed by immuno-
histochemical stain of the bone tissue and
detection of S-100 protein, which is considered
diagnostic. During a 6-year follow-up period, the
patient remained asymptomatic, without any

evidence of recurrence. Localized Langerhans'
cell histiocytosis of the bone, if accessible as in
our case, may be treated effectively by surgical
excision.
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INTRODUCTION

Langerhans' cell histiocytosis (LCH) s
characterized by the presence of granulomatous
lesions, which contain the characteristic
Langerhans' cells. The term histiocytosis
emphasizes the important role of histiocytes in the
pathogenesis, which initiate the granulomatous
reaction in response to antiges (1).

The terms eosinophilic granuloma, Hand-
Schuller-Christian disease and Letterer-Siwe
disease are also used, depending on the
localized or diffuse form of the disease.
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Non-steroid ano-enflamatuvar ilag
(NSAEI) tedavisi sirasinda GIS'de kanama, (lser, hatta
perforasyon gorilebilir. Fatal gastro-intestinal olaylann
cogunun yasblardave dusktinlerde gortildiigi MdHcfiginden,
bugruptaki hastalarda NSAEI kuftanirken dkkadi dunmalidr.
Oykistinde iskemik kalp hastalg bulunan kisilerde rofekoksfc
kullanilirken dikkatli olunmalidir. NSAEI kullananlarda,
karaciger enzim diizeylerinde yikselmeler gérijlebir. Uzun
siireli NSAEI tedavileri sirasinda renal papiler nekroz ve
djger bobrek hastakkiangoriilebiSr. Bobrek islevieri bozulmus
olanlar, kalp yetmezligi, karaciger yetmezligi bulunanlar,
duretik ve ADE inhibitoru ilag kullananlar ve yasUarda risk
dahaytiksektir. Agr dehidrate hastalarda rofekoksfc tedavisine
baslarken dkkadi dunmakdr. Sn retansiyonu, hipertansiyon
ya da kalp yetmezligi bulunanlarda rofekoksib tedavisine
dustik dozlarda baglanmali ve dkkadi dunmakir. Rofekoksib
le tedavi edlen hastalarda kardyovaskdiler trombotik olaylar
(ani 6lum, miyokard enfarktust, stabil olmayan angina,
iskemik inme, gegici iskemik atak) gorulebilir. Rofekoksib
tedavisi uygulanan hastalarda bazen anemi gortlebilir.
Rofekoksibin 18 yasindan kuiguk hastalardaki givenilirligi
arasanimamistir.
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Uriner enfeksiyon.
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doz giinde bir kez 50 mg'dir. Onerilen en yiiksek giinlik
doz 50 mgidr. Agr tEdavtande 5 giinden uzun siirel kufanm
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karaciger yetmezligi olan hastalarda kullanimina iliskin yeterli
veri yoktur.
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Kronik bobrek yetmezligi esligindeki
semptomatik veya transfizyon gerektiren
anemi tedavisi

EPREX', r-HUEPO
Tavsiye edilen INN ismi: R human erythrop : Epoetin Alfa; en yaygin kisaltma: r-HUEPO. BILESIMi: r-HUEPO parenteral uygulama icin steril bir solisyondur (sise ve kullanima hazir siringa).

ENDIKASYONLARI: - Kronik bobrek yetmezIigi esligindeki semptomatik veya transfiizyon g aneminin kanser hastalarinda
aneminin onlenmesi ve tedavisinde. KONTRENDIKASYONLARI: Kontrol altina alinmamis hipertansiyonu olan hastalar ile bu preparatin herhangi bir bilesenine Karsi asiri
hassasiyet gistermis olanlarda kullanimamalidir. ISTENMEYEN ETKILER: Kronik bobrek yetmezIigi, Bas agrisi, eklem agrilari, halsizlik, bas dénmesi, yorgunluk gibi grip
benzeri semptomlar 6zellikle tedavinin baslangicinda grlebilir. r-HUEPO tedavisi sirasinda en sik goriilen istenmeyen etki doza bagli olarak kan basincinin yikselmesi

veya mevcut hiper Kronik bobrek §i hastalarinda, EPREX, veya diger eritropoietinlerle tedaviden aylar, yillar sonra ok nadiren saf
kirmizi hiicre aplazisi (eritroblastopeni) bildirilmistir. Bu hastalarin gogunda, eritropoietinlere Karsi antikor gézlenmistir. Kanser hastalar: Her ne kadar klinik calisma
aporlarinda, hipertansiyon insidansinin EPREX, (%5) ve plasebo (%4) da benzer oldugu rapor edilmisse de, sahsi vaka anlamli

artis garillen bazi hastafardg hipertansiyon olusabilir. KULLANIM iGIN OZEL UYARILAR: r-HUEPO, iskemik vaskiller hastalikli, epilepsi nbet hlkayesl olanlardh dikkate
kullaniimalidir. -HUEPO, epilepsi, trombositoz ve kronik karaciger yetmezliginde dikkatli kullanimalidir. BL2 vitamini ve folik asit eksikligi -HUEPO etkinligini azalttigi icin
ortadan kaldinimalidir. -HUEPO tedavisi géren biitin hastalarda stabil bir diizeye ulasana kadar en azindan haftalik hemoglobin diizeyleri Siilmeli ve daha sonra buna
periodik olarak devam edilmelidir. Bircok vakada, serum ferritin seviyeleri hiicre hacmi artisi ile ayni anda diismekiedir. Bu sebeple transferin saturasyon indeksi %20'nin

altinda ve serum ferritin seviyesi 100 na/mI'nin altinda olan her hastada demir tedavisi ¢ Kronik bobrek EPREX, veya diger eritropoietinlerle
tedaviden aylar, yillar sonra gok nadiren saf kirmizi hiicre aplazisi (eritroblastopeni) bildirilmistir. Bu hastalarin cogunda, eritropoietinlere karsi antikor gézlenmistir. ila
etkisinde ani tipik nedenleri, (6rnegin; demir, folik asit, vitamin. B12. eksikligi, veya
kan kaybi ve hemoliz) arastirimalidir. Higbir neden ., kemik iligi dikkate Saf kirmiz hiicre aplazisi teshis edilirse, eritropoietin antikorlari icin tahlil yapiimali ve EPREX, tedavisi kesilmelidir. Hastalara
baska kir eritropoietip veriimemelidir. Saf kirmiz1 hiicre aplazisinin diger nedenleri arastirimali ve uygun tedaviye baslanmalidir. GEBELIK ve LAKTASYON SURESINCE KULLANIMI: -HUEPO gebelik ve laktasyon siresince sadece olas! yarar
fetus Gzerine olasi riskten onemli ise uygulanmalidir, ETKILESIMLER: -HUEPO diger ilaglarin iizerinde etkisi olduguna dair bulgu yoktur. Ancak, kirmizi kan g1 icin ilag etkilesimi
ihtimali vardir. Eger r-HUEPO porin ile birlikte ise; kan seviyesi edilmeli ve porin dozu gore . DOZAJ ve REJIM: Kronik bsbrek yetmezIigi hastalari,
Hemodiyaliz hastalan: Tedavi 2 bolime aynimistir: Diizelme safhasi: intravendz veya subkutan olarak haftada 3 kere 6O I.U.Ag/dir. Doz gerekli oldug 4'er haftalik Dozaaki her ayarlama 25 1.U./kg'a

esit olmalidir, idame safhast: Alisiimis doz haftada 3 kere 30-100 1.U./kg arasindadir. Bununla birlikte genellikle 30 kg altindaki gocuklar, 30 kg iistii gocuklar ve eriskinlerden daha yiiksek idame dozuna ihtiyag duyarlar (6rnegin, haftada
3 kez 60-150 LU /kg). Bu hasta grubunda maksimum dozaj haftada 3 kez 200 1.U./kg' asmamalidir. Subkutan uygulamada, ortalama doz intravenoz doza oranla %20-30 daha dsikiir. Subkutan yoldan kullanim intravenoz yoraan
kullanima tercih edilmelidir. Gene de subkutan uygulama ile cevap zayif ve hastanin durumu ile agiklanamiyor ise zayif cevabin {riiniin hasta yetersiz absor bagh olup kontrol etmek igin gegici olarak intravenoz
uygulamo kullanilabilir. Peritoneal diyaliz hastalari: Diizelme safhasi: 100 I.U./kg/hafta, 2 subkutan injeksiyona boliinerek. Doz ayarlamasi gerektiginde bu en az 4 hafta aralikla yapimalidir. idame safhasi: Olagan doz 50 ve 100
1.U./kg/hafta arasinda, iki esit injeksiyona boliinerek. Azami doz: Haftada 3 defa, 200 1.U./kg" gegmemelidir. Prediyaliz hastalari: Diizelme safhasi: Subkutan yolla uygulanan, haftada 3 defa 50 1.U./kg. Dozda her ayarlama 25 I.U./kg'a
esit olmalidir. idame safhasi: Olagan doz 50 ve 100 I.U./kg/hafta, 3 injeksiyona bolinerek. Azami doz: Haftada 3 defa 200 1.U./kg" gegmemelidir. Kanser hastalar Baslangig dozu: Subkutan olarak haftada 3 kez 150 LU./kg'dir. Doz
arturma: Tedavinin ilk 4 haftasinda hemoglobin seviyesi haftalik olarak kontrol edilmelidir. Eger hemoglobin 4. hafta sonunda 1 a/d! yikselmemisse EPREX, dozu haftada 3 kez 300 I.U./kg'a yikseltiimelidir. Maksimum doz haftada 3 kez

300 1.U./kg" . Doz ayda 2 g/dIden fazla artarsa, I-HUEPO dozu %25 azaltlarak hemoglobin seviyesi ayda 2 g/dr'den daha az artacak sekide ayarlanmalid. Eger hemoglobin sevivesi 14 g/dyi
asarsa tedavi 12 g/dl'ye dusinceye kadar durdurulmali ve tedaviye onceki dozun %25 altinda sonra r-HUEPO devam edilip gi periyodik olarak degerlendirilmelidir. Tum
hastalarda, demir seviyeleri tedavi dncesi ve siresince kontrol edilmeli ve gerekli ise demir tedavisi uygulanmahdlr ilave olarak, B12 eksikligi, folat eksikligi gibi diger anemi sebepleri tedaviye baslamadan énce ortadan kaldirimalidir,
Saklama icin 6zel uyarilar: 2 -8 “C'de D veya ve isiktan koruyunuz. TICAR| TAKDIM SEKLi ve AMBALAJ MUHTEVASI: - EPREX, parenteral injeksiyon igin, 2000 I.U./mi sise; 6 siselik ambalajlarda,

4000 1U/mi sise' 6 siselik ambalajlarda, 10000 I.U./ml sise; 6 siselik ambalajlarda, 2000 1.U./0.5 mi siringa; 6 siringalik ambalajlarda, 3000 1.U./0.3 mi sirnga; 6 sirngalik ambalajlarda, 4000 1.U./0.4 mi siringa. FIYATI ve FiYAT
ALDIGI TARIH: EPREX 2000 U /M. 323.878.000 TL (14.04.2003), EPREX 4000 U/ML 793 170000 TL (14 04.2003), EPREX 10000 U/ML 1626 000 000 T1 (14 04 2003), EPREX 2000 [U/0.5 M1: 331 348 000 TL. (31.07.2002),
EPREX 3000 1U/0.3ML: 498.026.000 TL. (31.07.2002), EPREX 4000 IU/0.4ML: 793.170.000 TL (14.04.2003). DAGITIM: CILAG AG. International 6300 Zug/Switzerland. Saglik Bakanliginin 15.2.1989 tarih ve 2039 sayili izni ile
GUREL ILAC TICARET A.S. tarafindan ithal edilmistir. "YALNIZ KLINIKLERDE ve MUTLAKA DOKTOR NEZARETINDE KULLANILACAKTIR." Recete ile satiir. Daha genis bilgi i¢cin firmamiza basvurunuz.
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The purpose of this report is to describe a male
patient who developed a localized form of LCH,
with a solitary lesion in the anterior aspect of the 9th
right rib, who was treated effectively with surgical
excision of the involved rib without evidence of
recurrence during a 6-year follow-up period.

CASE REPORT

A 27-year-old man, carpenter, presented with a
2-month history of boring, intense, persistent
pain, localized in the anterior right side of the
chest. The pain extended to the right upper
quadrant, it was aggravated by respiratory
movements and radiated posteriorly to the
lumbar spine. There was no history of fever,
weight loss, anorexia, sweating, cough, dyspnea,
hemoptysis or other systemic manifestations.

Past medical history was significant in that he
had undergone cholecystectomy for gallstones 5
years previously. The patient was a heavy
smoker (1ppd for 8 years). There was no history
of drug use, foreign travel or any exposure to
chemicals or toxins.

Physical examination revealed tenderness and
pain to pressure at the lower right costal area of
the chest at the level of the 8,h-Sth rib. There was
no peripheral lymphadenopathy, arthritis,
jaundice, hepatomegaly or splenomegaly.
Examination of the chest and heart was
unremarkable. Abdomen was soft, non-tender,
without palpable masses. System review was
normal. Testicles were of normal size and
consistency. There were no other symptoms of
musculo-skeletal origin.

Laboratory tests

Hematocrit was 43,7 percent, hemoglobin 14,3
o/dl, white blood count 9,300/mm3 (70 percent
neutrophils, 25 percent lymphocytes, 2 percent
eosinophils, 1 percent monocytes and 2 percent
basophils). Platelet count was 309,000/mm3,
Erythrocyte sedimentation rate was 20 mmvhr
and C-reactive protein 5,2 mg/l.

Microscopic examination of the urine for protein,
hemoglobin, red blood cells, white blood cells,
casts, crystals and microorganisms was
negative. Blood glucose was 100 mg/dl, SGOT
18 U/l (normal range 8-40), SGPT 38 W (normal

Langerhans' cell histiocytosis of the chest

range 8-40), total serum protein 7,2 g/dl, albumin
48 g/d, globulin 3,4 g/d, serum hilirubin 0,8
mg/dl, alkaline phosphatase 118 WA (normal
range 30-117), glutamyl transpeptidase 34 Wl
(normal range 5-50 U/I), and serum calcium 9,5
mg/d (normal range 9,0-10,5 mg/dl). Serum
creatinine, ures, potassium, sodium and amylase
were within normal range.

Diagnostic examinations

Electrocardiogram was normal. Radiograph of
the chest showed clear lung fields, normal
contour of the heart and no evidence of pleural
fluid. The bony structure of the chest and
particularly the anterior right costal area, where
the pain was located did not show any obvious
abnormality. Radiograph of the skull was normal.

Ultrasonography of the upper abdomen showed
absence of gallbladder due to previous
cholecystectomy, normal liver and biliary tract,
pancreas and kidneys. Upper gastrointestinal
endoscopy was normal.

CT scan of the chest showed a Iytic lesion in the
anterior aspect of the right 9th rib with an
inflammatory reaction of the pleura (Fig. 1). A
radioisotope bone scan with 99mtechnetiurn
showed increased uptake by the anterior aspect
of the right 9thrib, the area corresponding to the
anatomic location of the lesion demonstrated by
CT scan.

Fig.l s CT scan of the thorax demonstrates a lytic lesion of the
anterior aspect of the right 9th rib (arrow).

Clinical course

The patient was submitted for diagnostic
thoracotomy. A 5,5 cm segment of the anterior
aspect of the involved Sth right rib with an
adjacent inflammatory mass was excised. The
patient had an uneventful postoperative course
and recovered fully.
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Pathology

A decalcifying procedure of the surgical specimen
of the excised rib segment was performed with
10% nitric acid before multiple paraffin embedded
sections were processed for histology. A mixed
cellular infiltrate of the connective tissue and the
osseous part of the surgical specimen was
observed. On hematoxylin-eosin stain the
mgjority of the cell population was Langerhans'
cells, eosinophils, neutrophils, giant cells and
foamy histiocytes (Fig. 2). Langerhans’ cells with
the characteristic linear groove of the nuclei were
identified (Fig. 3A).

The PAP-complex method was applied for
immunohistochemical staining for detection on S-
100 protein and lysozyme. Langerhans' cells
were positive for S-100 protein (Fig. 3B) and
negative for lysozyme. This finding is
characteristic for the diagnosis of Langerhans' cell
granulomatosis or eosinophillic granuloma (2,3).

Fig.2: Light microscopy shows mixed cellular Infiltrate, consistent
of Langerhans' cells, neutrophils, giant cells and foamy
histiocytes. At the left lower part of the panel (arrow)
osseous tissue is recognized (HE x 250). At the left upper
panel (inset). Langerhans' cells are shown (HE x 250).

A B
Fig.3: A. Clusters of Langerhans' cells with characteristic linear
groove of the nuclei (HE x 250).

B. Langerhans' cells positive for S-100 protein by
immunoperoxidase stain (HE x 400).
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DISCUSSION

The case presented is of interest for several
reasons. First, it represents a case of Langerhans'
cell histiocytosis (LCH) localized in the rib without
any pulmonary or systemic involvement. Second,
the diagnosis of LCH was confirmed by
histological and immunohistochemical
examination of the involved segment of the
excised rib. Third, surgical treatment proved
effective due to the localized nature of the disease
and the accessible lesion for resection without any
evidence of recurrence in the 6-year follow-up
period.

The term Langerhans' cell histiocytosis
emphasizes the role of Langerhans' cells in the
initiation of the immune reaction and the
granulomatous nature of the disease (4). The
term includes the entities a) eosinophilic
granuloma localized to one or more sites, usually
bone and lung, b) Hand-Schuller-Christian
disease with multiple bone involvement and
c)Letterer-Siwe disease, with diffuse visceral and
systemic manifestations.

Our patient represents the type of LCH, which is
localized to one bone site, similar to eosinophilic
granuloma. These clinical entities represent
proliferation of the Langerhans' cells which derive
from histiocytes. They are antigen modulators
necessary for immune response.Langerhans'
cells are present in the skin and other tissues and
are related to dendritic cells of the T-zone of
lymph nodes (5). However, they differ from these
cells by the presence of characteristic
cytoplasmic organelles, called Birbeck granules,
seen on electron microscopy (6). Langerhans'
cells are positive for S-100 protein on
immunohistochemical stain (3) and express HLA-
DR antigens (7).

Eosinophilic granuloma is the most common form
of the disease, which usually affects young adults
and is localized in the skull, ribs, mandible and
long bones (7-9). It may also involve the lungs,
skin, lymph nodes and buccal mucosa. It is the
least severe form of Langerhans' cell
granulomatosis characterized by Iytic lesions in
one or more bony sites.

The pulmonary form of LCH may manifest with
respiratory symptoms (cough, dyspnea, pleuritic



pain), attacks of recurrent pneumothorax and
diffuse pulmonary infiltrates on routine chest
radiograph. Our patient presented with pain in
the lower right hemithorax, aggravated by deep
inspiration without any pulmonary or systemic
manifestations. The finding of an osteolytic lesion
in the 8th rib of the right hemithorax on CT scan
raised the possibility of metastatic bone disease,
osteomyelitis, or Ewing’s sarcoma.

The diagnostic role of CT in establishing the
diagnosis in patients with bone lesions is well
recognized. CT shows soft tissue masses and
Iytic lesions of the bones.

More recently, magnetic resonance imaging has
been used as a diagnostic examination for the
assessment of lesions which raise the clinical
suspicion of eosinophilic granuloma (10,11). The
most common MRl manifestation of localized
lesions is reaction of bone marrow and soft tissue
due to edema, with low signal intensity on T2-
weighted images. However, the MRI
manifestations of eosinophilic granuloma,
especially during the early stage of the disease,
are not specific and may simulate other bone
lesions, such as Ewing's sarcoma, osteomyelitis
or benign bone tumors (osteoid osteoma or
chondroblastoma). Fine needle aspiration and
cytology has also been used for diagnosis
(12,13). However, there are significant limitations
in the interpretation of cytology and histological
examination is required to establish the
diagnosis. We selected to proceed with excision
of the involved segment of the rib, which
confirmed the diagnosis of Langerhans' cell
granulomatosis and proved therapeutic.

The diagnostic and therapeutic dilemmas of the
solitary Langerhans' cell histiocytosis or
eosinophillic granuloma are outlined by Greis
and Hankin (14). Solitary bone lesions respond
well to excision, curettage and radiation,
provided that bone involvement is not a
manifestation of systemic disease. Surgical
excision provides excellent results, as was the
case in our patient.

The prognosis of localized LCH is favorable. By
contrast, lung involvement and pneumothorax
are associated with poor prognosis. The natural
history of pulmonary LCH varies. Patients with
progressive  pulmonary disease develop

Langerhans' cell histiocytosis of the chest

persistent symptoms and progressive loss of
pulmonary function due to fibrosis, bullous
formation, recurrent pneumothorax, cor
pulmonale and respiratory failure. A high
incidence of pulmonary and other neoplasms has
also been observed in patients with Langerhans'
cell histiocytosis (15).

The patient described in our case had a history of
heavy smoking (1ppd for 8 years). Cigarette
smoking is strongly associated with LCH,
especially in patients with pulmonary involverment
and it is considered a significant risk factor.
Smoking on a regular basis is a more important
factor than total number of packs/year. Cigarette
smoking causes hyperplasia of pulmonary
neuroendocrine cells with  bombesin-like
immunoreactivity, which is associated with LCH
(16). Bombesin-like peptides stimulate fibroblasts
resulting in fibrosis and exert a chemotactic effect
on monocytes and Langerhans' cells. It is likely
that cigarette smoking is an important risk factor
in the pathogenesis of eosinophilic granuloma
through neuroendocrine cell hyperplasia and
fibrogenesis.

Tobacco glycoprotein (TGP), isolated from
cigarette smoke, is a potent immunostimulator
with production of cytokines, which may cause
histiocyte proliferation in the form of Langerhans’
cell histiocytosis (17). The implication jf smoking
in the pathogenesis of LCH is related primarily to
parenchymal lung disease, but the effect on
localized disease cannot be excluded, as was the
case in our patient. Discontinuation of smoking is
imperative in the management of patients with
LCH to prevent recurrences, although there are
no prospective studies regarding the effect of
cigarette cessation on the natural history of the
disease.

Recently, cytokines have been implicated in the
pathogenesis of LCH (5). IL-3, IL-7, granulocyte
macrophage colony-stimulating factor (GM-
CSF), lymphocyte regulatory cytokines IL-2, IL-4
and IL-10, inflammatory regulators IL-1 alpha
and tumor necrosis factor alpha (TNF-a) are
produced in large amounts. These cytokines may
be involved in LCH features, such as fibrosis,
necrosis and osteolysis. Further research in this
area may shed more light in the clinical
expression of the disease and possibly in the
therapeutic management.
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