
ABSTRACT

Langerhans cell histiocytosis (LCH) and Erdheim-Chester
disease (ECD) share similar clinical features and mecha-
nisms. In very rare circumstances, the two diseases coexist
in the samepatient. Herewe report such a patient,whowas
first diagnosedwith Hand-Schüller-Christian disease (HSC),
a type of LCH. Several years later, the patient presented
with severe exophthalmos and osteosclerosis on radio-
graph. New biopsy revealed ECD. We also analyze 54 cases
of LCH and 6 cases of ECD diagnosed in our hospital, as well
as their progression during a follow-up period of 8 years. In
five cases of HSC (9.3% of LCH), a triad of central diabetes

insipidus, hyperprolactinemia, and pituitary stalk thicken-
ingonmagnetic resonance imaging (MRI) preceded the typ-
ical bone lesions by 4 –9 years. In addition, LCH was
featured as elevated plasma alkaline phosphatase (ALP),
which was normal in ECD. Combined with a literature re-
view, several features are summarized to differentiate ECD
from HSC. In patients with diabetes insipidus, concomitant
hyperprolactinemia and pituitary stalk thickening on MRI
indicate a possible HSC. Additionally, if osteosclerosis is ob-
served in a patient with LCH, the coexistence of ECD should
be considered. TheOncologist2013;18:19–24

Implications for Practice: Central diabetes insipitus (CDI) is usually the first or one of the first symptoms of Hand-Schüller-
Christian disease (HSC). It is difficult to determine whether CDI is part of HSC at its onset. We propose a new triad of symptoms
including central diabetes insipitus, hyperprolactinemia, and pituitary stalk thickening on MRI. If a patient is present with the
triad, HSC should be considered. Bone scans are very useful to reveal HSC in the absence of bone pain. Langerhans cell histiocy-
tosis (LCH) and Erdheim-Chester disease (ECD) are featuredwith osteolytic lesions and osteosclerosis, respectively. If osteoscle-
rosis is observed in a patient with LCH, coexistence of ECD should be considered. A newbiopsy is helpful for the diagnosis.

INTRODUCTION

Langerhans cell histiocytosis (LCH) and Erdheim-Chester dis-
ease (ECD), a non-Langerhans form of histiocytosis, have sim-
ilar clinical presentation. Both of them are very rare and the
incidence of ECD is even lower. LCH typically affects children
[1]. In contrast, theonsetofECDusually is seen inmiddle-aged
adults [2].

LCH originates from clonal proliferation of Langerhans
cells,whichare specializeddendritic cells [3]. Langerhans cells
are usually located in skin andmucosa [4]. In LCH, the cells can

be found in other tissues along with eosinophils and lympho-
cytes [5]. Thus, the disease should be considered hematologi-
cal. However, the main form of LCH, also called eosinophilic
granuloma,onlyaffectsbones [6].Patientsoftenareadmitted
to the orthopedic department because of bone pain and enu-
cleation of bone tumor is performed. LCH is often diagnosed
based on postoperative histopathological examination [7].
Unlike eosinophilic granuloma, another form of LCH called
Hand-Schüller-Christiandisease (HSC) includesdiabetes insip-
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idus, exophthalmos, and lytic bone lesions—known as the
HSC triad [8].

ECD ischaracterizedbyan infiltrationof lipid-ladenmacro-
phages andmultinucleated giant cells [9]. It can be difficult to
distinguish ECD from LCH because they share the same symp-
toms. However, radiographymay demonstrate the osteolytic
lesions and osteosclerosis that are present with LCH and ECD,
respectively. Postoperative histopathological examination
can establish the final diagnosis.

In very rare circumstances, LCHandECDoccur in the same
patient. In this report, one such case is described in detail. In
addition,all casesof LCHandECDdiagnosed in thepast8years
in our hospital are reviewed. A triad of diabetes insipidus, hy-
perprolactinemia and pituitary stalk thickening shown on
magnetic resonance imaging (MRI) are highlighted in the dis-
cussion.

CASEREPORT
Apreviously healthy 27-year-oldwomanpresented to the en-
docrinology service with severe polyuria and extreme thirst.
Additionally, she had suffered from menopause and mild ga-
lactorrhea for several months. A water deprivation and des-
mopressin test revealed central diabetes insipidus (CDI). She
wasalsodiagnosedwithhyperprolactinemiaandMRI showed
pituitary stalk thickening (Fig. 1A). Vasopressin tannate and
bromocriptinewereprescribed.However, bromocriptinewas
abandoned 1 year later because of severe gastrointestinal
sideeffects, suchasnauseaandvomiting. Four years later, the
patient was admittedwith a new-onset scalpmass. Neuroim-
aging revealed that the lesion invaded the occipital bone. The
scalp mass and involved skull were excised. Microscopic ex-
amination indicated LCH. Because the patient also suffered
fromCDI, diagnosis of HSCwas established.

FiveyearsafterdiagnosisofHSC, thepatientwasadmitted
again with upper left thigh pain. Plain radiography revealed a

lesion located in the upper fourth of the left femur. A bone tu-
morwasenucleatedandasteelplatewas implanted.Oneyear
later, the implanted steel plate was removed. However, a
spontaneous fractureof the left femuroccurred1monthafter
removal. A technetium-99-mbonescandemonstratedabnor-
mal enhanced radionuclide uptake in both femurs. Abnormal
uptake was also seen in the other regions of skeleton. De-
bridement andbone graft substitutewas performed. LCHwas
confirmed in the postoperative histopathological examina-
tion. The patient then received 6MV X-ray for radiotherapy
with DT 30Gy/15F/3W in left pelvis and both femurs.

While the patient suffered from left thigh pain, bilateral
periorbital xanthomas emerged. Both eyes began to bulge
slightly. The exophthalmos rapidly deteriorated in the past 3
years. Rednesswas commonand the eyelids failed to close. In
addition, the patient suffered from periodic fevers as high as
39°C to 40°C in the past year. The fever usually lasted for 24
hours and vanished without any medications. The frequency
of fever increased gradually from once a month to once a
week.

Seven months ago, the woman, now 41 years old, pre-
sented to the endocrinology service againwith severe exoph-
thalmos (Fig. 1D, 1E). Exophthalmometry reading was 29mm
in the left eye and 24 mm in the right eye. Thyroid function
tests showedprimary hypothyroidismevidenced by the de-
crease of FT3 and FT4 aswell as an increase of thyroid-stim-
ulating hormone. However, negative autoantibodies and
normal thyroid ultrasound appearance indicated the hypo-
thyroidism was most likely not due to Hashimoto thyroid-
itis.

Ophthalmic ultrasound found one hypoechoic area mea-
suring 30�22 mm in the left retrobulbar space and one of
14�14mm in the right retrobulbar spacewith blood flow sig-
nals and undefined boundary. Bilateral thickening of the rec-

Figure 1. Exophthalmos and skull images. (A): Pituitary stalk thickening onmagnetic resonance imaging (arrow). (B):Orbit computed
tomography (CT) showed a granuloma (arrow) in the left retrobulbar space, and bilateral thickening of rectusmuscles. (C):Diffuse bone
destruction and hyperosteogeny in the skull CT. (D, E): The patient suffered from severe exophthalmos (left, 29mm; right, 24mm). Bi-
lateral periorbital xanthomas accompanied the exophthalmos.
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tus muscles and vitreous opacities were also observed. Orbit
computed tomography (CT) scan found similar results (Fig.
1B). Diffuse bone destruction and hyperosteogeny ap-
peared in the skull CT image (Fig. 1C). Eroded edge, diffuse
bone destruction, osteosclerosis, and ground-glass-like hy-
perosteogeny were viewed clearly on radiograph (Fig. 2A),
computer reconstructed sagittal CT (Fig. 2B), and three-
dimensional CT (Fig. 2C) images of the right femur. Chest ra-
diograph (Fig. 2D) and CT (Fig. 2E) revealed extensive
pulmonary fibrosis and thickening of bilateral pleura in-
cluding right interlobar fissure.

Because osteosclerosis and hyperosteogeny are not char-
acteristicsofLCH, further investigationwasconducted.Biopsy
of the left retrobulbar mass was performed and the result of
immunohistochemistryconfirmedECD.Radiotherapywasde-
livered by 6MVX linear accelerator with DT 2880cGy/16Fx�/
3w� in left retrobulbarmass. At the end of radiotherapy, the
mass decreased in size. Currently, the patient is being treated
with interferon-�, which has proven to be effective. Her chest
CT images indicate that the lung has improved after interfer-
on-� treatment.

IMMUNOHISTOCHEMISTRY
Multiple immunohistochemistry examinations were per-
formed. Initially, microscopic examination of the scalp mass
showed the cells of the infiltrate exhibiting the characteristic
morphologic features of Langerhans cells with indistinct cyto-
plasmic borders, indented vesicular nuclei, and a histiocytic
appearance (Fig. 3A). Numerous eosinophils were also seen.
Immunostaining revealed many strongly positive Langerhans
cells for theCD1� (Fig.3B), Langerin (Fig.3C),CD68,S-100,and
PGM-1 antibodies. Thus, LCH was diagnosed and the patho-
logical findingswere confirmed later in the postoperative his-
topathological examination of left femur tumor.

Histopathological examination of the left retrobulbar
mass showed xanthogranulomatous infiltration by foamy his-
tiocytes and multinucleated giant cells nested in fibrosis (Fig.
3D). Immunostaining revealed CD68� (Fig. 3E), Lyso� (Fig.
3F), PGM-1�, CD163�, CD1�-, Langerin-, CD21-, CD35-,
whichwere consistent with ECD.

AN8-YEAR FOLLOW-UP STUDY
In thepast 8 years, 54patientswerediagnosedwith LCHand6
with ECD in our hospital, respectively. All cases have been fol-
lowed up until now. Among those with LCH, 9.3% (5 cases)
were HSC. Part of the information and laboratory results are
presented in Table 1.

Except for two patients with lung involvement, the rest
with eosinophilic granuloma had only bone involvement.
Among them, 71.4% (35 cases) were unifocal and cured with
surgery without relapse; 22.4% (11 cases) were multifocal. In
addition to limbs, which were the most commonly affected
sites (24 cases; 49%), almost every part of the skeletonwas in-
volved,excepthandsand feet: spine (9;18.4%), skull including
tympana (9; 18.4%), pelvis (7; 14.3%), and chest including rib,
sternum, clavicle, and scapula (8; 16.3%).

HSC can be quite easily distinguished from other types of
LCH in termsofclinicalpresentation.CDIwas the firstmanifes-
tation in all five cases of HSC. In the early stage, patients pre-
sentedwithpolydipsia,polyuria, andpituitary stalk thickening

on MRI. In addition, the prolactin level was significantly ele-
vated with the onset of HSC, and an initial triad of CDI, hyper-
prolactinemia and pituitary stalk thickening onMRI preceded
typical bone lesions of HSC by 4–9 years. One case was diag-
nosedwith CDI originally butMRI investigation revealed pitu-
itary stalk thickening and elevated plasma prolactin was
observed. We speculated the patient probably suffered from
HSC, so a bone scan was performed. The images showed in-
creased radionuclide uptake in the right zygoma, temporal
bone, mandible, thoracic vertebra, and ribs. Eventually, he
was diagnosedwith HSC. This case suggests the initial triad as
described previously is very useful in diagnosis of HSC in the
absence of bone pain.

The incidence of ECD is comparable to that of HSC in this
study.Basedonourobservation, thereare fewdifferencesbe-
tween LCH and ECDwith regard to clinicalmanifestations and
outcomes. Zero deaths from ECDwere recorded in the past 8
years. All of the six ECD cases in our hospital were diagnosed
based on histoimmunostaining after enucleation of bone tu-
mor in the lower limb.Amongthem,unifocal involvementwas
observed in three patients, who were cured after surgery. Al-
though multisystem involvement was observed in the other
three patients, the progress is very slow and so far all of them
have a normal life after enucleation of bone tumor.

The fatality rates from LCH and ECDwere quite low in our
cases. Only a 43-year-old woman with HSC died after chemo-
therapy. She suffered from severe oral lesions and followed
only a liquid diet in the last year of her life. Currently, most of
the other patients are living well. Interestingly, although
symptoms and outcomes are very similar between LCH and
ECD, routine laboratory tests turned out differently (Table 1).
Typical ECD is associated with normal laboratory results. In
contrast, patients with LCH (especially HSC) tend to have ele-
vated alkaline phosphatase, �1 and �2 microglobulin levels,
andmild anemia.

DISCUSSION
In general, LCH is considered to be a pediatric disease [10].
However, it also canoccur in adults. In this study, 15 (30.6%)
patients with eosinophilic granuloma were more than 18
years old at the onset, with the oldest being 60 years of age.
For HSC cases, all five patients were adults.

It is known thatHSC features a triadof CDI, exophthalmos,
and lytic bone lesions [11, 12]. Among the triad, CDI may be
themost important component because it was the firstmani-
festation in our five cases ofHSCandprecededothermanifes-
tations of HSC by years. Other groups also had similar
observations of CDI as the initial presentation [13–17]. With
isolatedCDI, it is usually hard to trace theetiology; however, it
is important for a clinician determine whether a CDI is part of
HSC. In this study,we foundhyperprolactinemia tobeanother
sign of HSC. For a patient presenting with CDI, pituitary MRI
and abloodprolactin testmaybeused for differential diagno-
sis. Ifpituitarystalk thickeningandhyperprolactinemiaareob-
served in the patient, HSC should be considered and a bone
scan is necessary. In early stages of HSC, radionuclide uptake
of multiple sites already increases in bone scintigraphy de-
spite the lack of pain,which is useful to establish thediagnosis
of HSC.
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Pituitary stalk thickening is one of the important signs of
HSC. Thickening of the pituitary stalk is often seen on MRI of
brain tumors such as craniopharyngioma, germinoma, and
metastases (including lymphoma) [13]. The imaging of germi-

noma sometimesmimics that of HSC. In a case report, a thick-
ened pituitary stalk suggested LCH, which later was revealed
to be a germinoma [14]. Although HSC and germinoma share
similarclinical features, suchasCDIandpituitarystalk thicken-

Figure 2. Eroded edge, diffuse bone destruction, osteosclerosis, and ground-glass-like hyperosteogeny were viewed clearly on plain
radiograph (A), computer reconstructed sagittal computed tomography (CT) (B), and three-dimensional CT (C) images of right femur.
Chest radiograph (D) and CT (E) revealed extensive pulmonary fibrosis and thickening of bilateral pleura, including right interlobar fis-
sure.

Figure 3. Immunohistochemistry. (A):Hematoxylin and eosin (HE) staining of the scalpmass showed Langerhans cells (yellow arrows)
were distributed in clusters with eosinophils (blue arrows) infiltration. Immunostaining revealed CD1� (B) and Langerin positive Lang-
erhans cells (brown color) (C). HE staining of the retrobulbarmass showed foamy histiocytes nested in fibrosis (D). Immunostaining re-
vealed CD68� (E) and Lyso� (F).

Abbreviation: HE, hematoxylin and eosin.
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ing, skull images are different. HSC is characterized as osteol-
ysis, which is absent in germinoma.

Osteolysis is a term used to define bone loss associated
withbone resorption andosteopenia. Boneerosionsof differ-
ent shapes are obvious on radiograph. In contrast, osteoscle-
rosis indicatesanelevation inbonedensity.Radiographshows
anareaof increasedopacity,which results frommoremineral
in theboneabsorbingor deflecting the x-ray beam.Osteolysis
and osteosclerosis are common characteristics of LCH and
ECD, respectively.

In this study, few differences were observed in prognosis
between LCH and ECD, which is different from previous re-
ports indicating that ECD has a poorer outcome than LCH [15,
16]. It has been reported that approximately 60% of patients
die within 32 months of ECD onset [16], despite that the sur-
vival is significantly improved with interferon-� treatment
[17, 18].However, all of ourpatientswithECDare ingoodcon-
dition after surgery. The discrepancy may be due to ethnic
background; this is the first systemic report inChinesepeople.
Also, althoughsymmetrical bone involvementhasbeennoted
for ECD, unifocal involvement was observed in three cases in
this study; this discrepancymay be due to a lack of symptoms
and therefore lack of radiography on the other side of skele-
ton.

Over the past 30 years, 121 cases of HSCwere reported in
China. Themedian (average) age of onsetwas 4.5 (11.1) years
old.Theratioofmale to femalepatientswas2.1:1.CDIwas the
first signof thedisease in25%of thepatients. Spontaneous re-
covery occurred in three cases. Compared to the abundant in-
formation in HSC, ECD was sparse in the Chinese literature.
Until now, only four cases of ECDwere reported, all in adults.
Taking into account thatwehad six cases of ECDdiagnosed in our
hospital, it is speculatedthat therearepatientswithECDbeingmis-
diagnosed elsewhere. Considering that themajority of physicians
areunawareof thedisease inChina, educationaboutECD is essen-
tial.

We observed that plasma ALP level increasedmarkedly in
LCH, particularly the HSC. ALP is abundant in bone and ele-
vated inmanybonediseases, suchasPagetdisease,which fea-
tures osteolytic lesions like LCH [19].Wepropose the increase
of ALP may result from bone destruction in addition to other
proposed mechanisms of hepatomegaly or hepatic involve-
ment [10, 20]. In contrast, ALP level is normal in ECD, probably
because the characteristic of ECD is osteosclerosis rather than
osteolysis.

Until now, 13 cases of coexistent LCH and ECD have been
reportedworldwide [21, 22]. Coexistence has occurred exclu-
sively in adults so far. An in vitro study demonstrated that the
dendritic/Langerhans progenitors in bone marrow had a ca-
pacity for both macrophage and dendritic cell differentiation
[23]. The coexistence of LCH and ECD (or LCH evolving to ECD)
may be due to differentmicroenvironments ormicroenviron-
ment alterations in the same patient. Interestingly, radio-
graph and CT results of the case highlighted here were
consistent with ECD. However, the laboratory results indi-
catedHSC (Table 1). The typical radiographic feature of ECD is
characterized by symmetric sclerosis of long bones [24].
Therefore, when osteosclerosis is observed in a patient with
LCH patient, as in this case, coexistence of ECD should be con-
sidered and a newbiopsy is necessary.

Although the molecular mechanism of LCH and ECD re-
mains unknown, high prevalence of BRAF V600E mutations
was reported in both LCH and ECD [25–27]. This indicates po-
tential anti-BRAF targeted therapy for these diseases. Since
2011, vemurafenib, a BRAF enzyme inhibitor (with the name
coming from V600E mutated BRAF inhibition) [28], has been
approved for the treatment of late-stage melanoma with the
mutation by U.S. Food and Drug Administration, Health Can-
ada, and theEuropeanCommission. Positive results fromclin-
ical trials of vemurafenib on melanoma suggest anti-BRAF
targeted therapy is plausible in the treatment of LCHandECD.

Table 1. Langerhans cell histiocytosis and Erdheim-Chester disease

Langerhans cell histiocytosis

ECD
Coexistent HSC
and ECDEosinophilic granuloma HSC

n of patients 49 5 6 1

Age at onset, yrs (median) 1–60 (12) 24–48 (36) 18–60 (36) 27

Follow-up fromonset, yrs (median) 0.5–9 (4) 1–15 (13) 1–14 (4) 14

Mortality (n) 0 1 (20%) 0 0

Extraskeletal involvement (n) 2 (4.1%) 5 (100%) 3 (43%) 1

Alkaline phosphatase (U/L) 158 � 641 305 � 3221 85 � 35 156

Creatine (�mol/L) 46 � 192 51 � 42 68 � 11 50

Prealbumin (mg/L) 206 � 43 142 � 432 249 � 92 57

�1microglobulin (%) 2.79 � 0.45 4.37 � 1.551 2.15 � 0.07 4.4

�2microglobulin (%) 10.7 � 2.3 12.5 � 2.31 8.6 � 1.5 15.2

Red blood cell (1012/L) 4.52 � 0.37 3.60 � 0.502 4.43 � 0.56 3.44

Hemoglobin (g/L) 123.3 � 16.5 100.5 � 15.62 136 � 24.6 84

Packed cell volume (%) 36.7 � 3.6 30.0 � 4.62 40.2 � 6.0 28

Basophil (%) 0.11 � 0.232 0.10 � 0.202 0.30 � 0.21 0.5

Laboratory results aremean� SD. Arrows indicate themeans are out of normal range.
Abbreviations: ECD, Erdheim-Chester disease; HSC, Hand-Schüller-Christian disease.
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New clinical trials on vemurafenib or other agents targeting
V600E-mutated BRAF for LCH and ECD are necessary.

CONCLUSION
For patients with HSC, CDI, hyperprolactinemia, and pituitary
stalk thickening on MRI usually precede skeletal symptoms.
The triad can be used to screen for HSC in patients with CDI.
Bone scan is a very useful examination to reveal the disease.
Additionally, if osteosclerosis appears in a patient with HSC,
the coexistence of ECD should be considered and further in-
vestigation is needed.
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