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Langerhans’ cell histiocytosis in an adult patient manifested
as recurrent skull lesions and Diabetes Insipidus
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ABSTRACT

We describe a 57-year old female with the diagnosis of skull and meningeal Langerhans’ cell histio-
cytosis who was treated with the combination of azathioprine and methotrexate. Although the skull
lesions improved considerably on this regimen, the patient developed diabetes insipidus while the

anterior pituitary function remained intact.
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INTRODUCTION

Langerhans’ Cell Histiocytosis (LCH) is a rare dis-
ease of variable biologic behavior, resulting from the
pathologic proliferation of cells with morphologic cha-
racteristics of Langerhans cells originally described in
the epidermis’. The course of the disease is fairly un-
predictable as it may spontaneously resolve or progress
to a disseminating stage, compromising vital functions
with severe or even fatal consequences'’. Although
LCH was originally reported as a non-specific infil-
trating disease, biopsies from adults’ and children’s
lesions, with either single or multisystem involvement,
showed proliferation of a single Langerhans cell
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clone?.

The spectrum of the clinical manifestations of the
disease varies and virtually any organ can be affected’.
LCH can be stratified according to system involve-
ment as either single system disease (single site: sin-
gle bone lesion, isolated skin disease, solitary lymph
node, or multiple site: multiple bone lesions, multiple
lymph node involvement), or multisystem disease
(multiple organ disease, with or without dysfunction)’.
The Hypothalamic-Pituitary system (HPS) is involved
in 5-50% of cases, with most patients presenting with
diabetes insipidus (DI)**’. Anterior pituitary dysfunc-
tion has been described in up to 20% of patients usu-
ally associated with DI*'**. However, anterior pitui-
tary function has not been systematically studied in
adults and most clinical information has been obtained
from studies in children™**%, In this report, we de-
scribe an adult female patient with LCH, who initially
presented with multiple site bone disease but subse-
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quently developed DI despite improvement of the
bony lesions. The endocrine manifestations of LCH,
its clinical course and response to treatment are dis-
cussed.

PATIENT REPORT

A 57-year old woman presented with a 9-month
history of right scalp pain and a subsequent nodular
lesion in the right parietal bone. She was initially treated
with local steroids but, due to the persistence of the
lesion, she underwent local excision; histology was
consistent with a non-specific inflammatory lesion.
Two months later the lesion re-appeared; in addition,
there was loss of the integrity of the right parietal bone
(3 cm in diameter) and a further lesion 6-7 cm in di-
ameter was found laterally extending into the occipi-
tal scalp (Figure 1). There were no other local or syste-
mic complaints. A further local excision of the prima-
ry and satellite lesions was performed. Histological
examination was consistent with LCH based on the
presence of characteristic Langerhans cells with promi-
nent nuclear groove exhibiting positive immunohi-
stochemistry to S-100 protein and CD1a antibody.

Radiological examination at presentation revealed
an infiltrating lesion, 2x3 cm in diameter, at the apex
of the right parietal bone, and an additional 1.5x2 cm

Figure 1. X-Ray film profile examination of calvarium. There are
three lytic lesions with sharp edges located in the cortex of parietal
and temporo-occipital bones.

lesion at the same side. There were no abnormal find-
ings in the examination of the skin, respiratory, cardio-
vascular, abdominal, neurological and musculoskele-
tal system. Examination of the urogenital system was
normal. Laboratory investigations at that time were
within normal limits except for slightly raised C-reacti-
ve protein levels [15.2 mg/l (0-5 mg/1)]. Radiological
skeletal survey showed no additional abnormal find-
ings. Endocrine investigation revealed normal anteri-
or and posterior pituitary function (Table); lung func-
tion tests were normal. Magnetic Resonance Imaging
(MRI) of the brain and pituitary showed dural infil-
tration extending into the parietal and frontal region
(Figure 2a), and extra-cranial extension involving the
periosteum and calvarium (parietal and frontal). In
addition, further soft tissue masses were found in the
left cerebellopontine angle and at the planum sphe-
noedale; the pituitary fossa was partially empty (Fi-
gure 2b). The patient was considered to have locali-
zed LCH of the skull and treatment with azathioprine
50 mg three times daily and methotrexate 5 mg once
weekly was initiated. Two weeks later methotrexate
was increased to 10 mg. Follow-up of the patient one
and two months later while on therapy revealed per-
sistently elevated CRP levels. The skull lesions
changed in number and size due to peripheral sclero-
sis of the initial infiltrations (Figure 3), suggesting
initiation of a healing process’.

Three months later the patient developed polyuria,
nocturia and polydipsia. Initial assessment revealed
normal Plasma/Urine osmolalities and serum electro-
lytes. However, two weeks later serum sodium in-
creased to 154 mEq/L (135-145 mEq/L) while serum
and urine osmolality were 327 and 300 mOsm/kg, re-
spectively, following a water deprivation test. The di-
agnosis of central DI was made and the patient was

Table. Endocrine investigations

Parameter Results Normal values
T4 nmol/L 114 58-155
T3 nmol/L 2.16 0.77-2.6
TSH mU/L 11 0.6-4.6
PRL pg/L 11.6 1.4-24.2
FSH IU/L 81.7 20-138
LH IU/L 285 15-62
Cortisol nmol/L 420 138-690
IGF-1 pg/L 118 90-360
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Figure 2a. MRI - T1 Weighted axial image with administration of
intravenous contrast medium indicating a dural infiltration in the
frontal and parietal region extending to the periosteum and
calvarium.

Figure 3. X-Ray film taken two months after initiation of treatment
showing the proliferation of the lesions in the temporo-occipital
bones.

started on treatment with oral DDAVP with resolu-
tion of her symptoms and normalization of serum and
urine osmolalities. Further evaluation of the anterior
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Figure 2b. MRI - T1 Weighted coronal image with administration
of intravenous contrast medium. There is a prolapse of suprasellar
cistern into the pituitary fossa, image of partially empty sella. The
infundibulum is in the midline and the pituitary gland is slightly
compressed down to the floor of pituitary fossa.

pituitary function revealed no other hormonal defi-
ciency. Radiological re-evaluation of the skull lesions
showed some deterioration (Figure 4), while MRI of
the pituitary revealed thickening of the pituitary stalk
(not present on the original MRI) (Figure 5). Follow-
ing this development, the methotrexate was increased
to 20mg per week and two and five months later (6
and 9 months after treatment initiation, respectively)
the radiological re-evaluation of the skull lesions re-
vealed great improvement with reduction of the size
of the lesion and considerable peripheral sclerosis
(Figure 6); no other endocrine deficiency was found.

DISCUSSION

LCH is a rare disease mostly encountered in pae-
diatric patients, with the peak of age range estimated
at 1-3 years and an incidence of 3-5 cases per mil-
lion". LCH in adults may present at any age and is
usually misdiagnosed or under-diagnosed, either be-
cause of mild and common clinical symptoms or due
to lack of specific symptoms, thus making it difficult
to estimate its exact incidence™. In large single insti-
tution series, adult LCH comprised about 30% of all
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Figure 4. X-Ray film taken four months after initiation of treatment,
showing notable increase of the number of the lesions in the temporo-
occipital as well as in the parietal bones.

cases’. Until prospective studies are performed, an
incidence rate in the adult population of about 1 in
every 560,000 could be cautiously proposed".

Multisystem disease with skull vault defects, and

Figure 5. MRI - T1 Weighted coronal image with administration of
intravenous contrast medium showing remarkable thickening of the
pituitary stalk resulting in slight compression of optic chiasm.

notably temporal bone or orbital lesions, is usually
associated with an almost threefold increased risk for
developing DI, an increased risk for central nervous
system infiltration and anterior pituitary involvement
with concomitant hormonal deficits**®. Skull lesions
are mainly lytic and may extend intracranially or im-
pinge on the dura’®. Anterior pituitary dysfunction in
patients with LCH has almost always been associated
with DI*>!121%; only a few cases of pituitary hormone
insufficiency without DI have been noted in the litera-
ture”. Although DI may predate the diagnosis of LCH,
it develops most commonly at about 12 months after
the diagnosis is made®”"?',

This pattern of development was also obvious in
our patient who initially presented with skull lesions
and subsequently developed DI. Although at the time
of the latest assessment no further hormonal deficit
was encountered, this patient should be at regular fol-
low-up and assessment of anterior pituitary function
as deficiencies have been described in a considerable
number of patients with DI that had adequate follow-
up®. Growth hormone deficiency (GHD) is usually the
first endocrine defect observed in addition to DI, with
a median latency of about 1 year from diagnosis**.
GHD occurs in approximately 40% of affected chil-
dren and has been related to histiocytic infiltration of
the hypothalamus®?*. As adults with GHD may show
an increase in well-being and a favourable metabolic

=

Figure 6. X-Ray film taken nine months after initiation of treatment.
The skull lesions decreased in number and size; a peripheral sclerosis
is also noted suggesting the healing process.
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profile in response to GH therapy, assessment of GHD
may be an important part of the evaluation of adult
patients with LCH®. There are only a few reports on
gonadal function in patients with LCH demonstrat-
ing abnormalities of gonadotropin secretion, particu-
larly cases of amenorrhea in adults®. Similarly, thy-
roid hormone deficiency can be a major component
of anterior pituitary dysfunction in patients with LCH®,
whereas ACTH deficiency is mostly found in the con-
text of generalized pituitary involvement. However, a
case of isolated ACTH deficiency has also been de-
scribed®.

Efforts to identify predictors of late endocrine se-
quealae in children with LCH concluded that dynamic
endocrine pituitary testing was not a useful predictor.
Neither the site of involvement nor the extent of the
disease was associated with further endocrine deterio-
ration®. Therefore, it seems that only DI in associa-
tion with abnormal HPS imaging identifies patients
with LCH at higher risk for anterior pituitary dysfunc-
tion®. DI with structural changes in the HPS often
heralds the involvement of LCH in other parts of the
brain with more global neurological or neuropsycho-
logicala sequealae, depending on the location of the
involvement®*.

It has been suggested that none of the therapeutic
regimens currently available is able to alter the course
of LCH other than stabilisation of the disease™. More-
over, established endocrine abnormalities seem to be
permanent'®”. LCH-I and LCH-II studies in children
have established some general treatment guidelines;
the selection of treatment chiefly depends on the ex-
tent of the disease, which must always be evaluated
carefully after a systemic diagnostic approach®. In
cases of endocrine involvement, systemic chemothera-
py appears to be of little benefit in controlling the
progression of the disease over a long term, while fo-
cal radiotherapy may halt local disease progression in
terms of mass effects’. Radiation therapy can also be
used in vertebral lesions or lesions of the femoral neck
with a risk of fracture or collapse. Other treatments
that could be used systemically in the future include:
anti-TNF agents which are currently being tested, bone
marrow transplantation, and anti-CD1a which was
initially used in the diagnostic evaluation but is also
promising as a possible therapeutic approach’. In our
patient the development of DI is in accordance with
the high prevalence of posterior pituitary dysfunction
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in patients with LCH and skull lesions. Although esta-
blished adult treatment protocols do not exist, the re-
commended treatment for patients with a similar cli-
nical presentation, according to the LCH-III proto-
col, would have been either velban-prednisone-6-
merkaptopurine or this 3-drug combination with me-
thotrexate'®. Our patient opted for the combination
of azathioprine and methotrexate, which was well tole-
rated. Despite a substantial initial improvement of the
skull lesions, the patient developed DI during the
course of therapy. Hence, established DI or DI occur-
ring during therapy or persisting does not constitute
a predictive sign of therapeutic failure. Additionally,
the improvement of skull lesions could either be the
result of treatment or could also reflect a spontaneous
remission commonly seen during the course of the di-
sease*.

The increasing awareness of the presence of LCH
as well as the rising number of investigative proce-
dures and therapeutic options for patients with LCH
suggests that their management is best dealt with by a
multidisciplinary team. Such a team may include phy-
sicians with a special interest in LCH and systems of
particular involvement and specialists such as radio-
logists and oncologists. All available investigative pro-
cedures should be reviewed and a consensus on the
best-evidence-based management should be agreed
upon. As adults with LCH are rare, optimum ma-
nagement should be performed in centers with rele-
vant experience and expertise in order to evaluate the
results of current treatment, establish guidelines and
develop new therapeutic trials”.

In summary, adult patients with LCH skull lesions
are at high risk for the development of DI. The per-
sistence of DI during therapy does not predict failure
of the therapeutic modality applied. Although estab-
lished adult treatment protocols do not exist, thera-
peutic guidelines emerging from children’s studies and
treatment protocols could be applied in adult patients.
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