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Diencephalic syndrome: a frequently neglected
cause of failure to thrive in infants
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Purpose: Diencephalic syndrome is an uncommon cause of failure to thrive in early childhood that is Corresponding author: Jeong Kee Seo, MD
associated with central nervous system neoplasms in the hypothalamic-optic chiasmatic region. It is Department of Pediatrics, Seoul National University
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characterized by complex signs and symptoms related to hypothalamic dysfunction; such nonspecific

clinical features may delay diagnosis of the brain tumor. In this study, we analyzed a series of cases in Z;jl;gogr_ega_go72_3627
order to define characteristic features of diencephalic syndrome. Fax: +82-2-2072-3917
Methods: We performed a retrospective study of 8 patients with diencephalic syndrome (age, 5-38 E-mail jkseo@snu.ac.kr
months). All cases had presented to Seoul National University Children’s Hospital between 1995 and
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2013, with the chief complaint of poor weight gain. Revised: 7 August, 2014

Results: Diencephalic syndrome with central nervous system (CNS) neoplasm was identified in 8 Accepted: 28 August, 2014
patients. The mean age at which symptoms were noted was 18+10.5 months, and diagnosis after
symptom onset was made at the mean age of 11+£9.7 months. The mean z score was —3.15+1.14 for
weight, —0.12+1.05 for height, 1.01+1.58 for head circumference, and —1.76+1.97 for weight-for-
height. Clinical features included failure to thrive (n=8), hydrocephalus (n=5), recurrent vomiting (n=5),
strabismus (n=2), developmental delay (n=2), hyperactivity (n=1), nystagmus (n=1), and diarrhea
(n=1). On follow-up evaluation, 3 patients showed improvement and remained in stable remission, 2
patients were still receiving chemotherapy, and 3 patients were discharged for palliative care.
Conclusion: Diencephalic syndrome is a rare cause of failure to thrive, and diagnosis is frequently
delayed. Thus, it is important to consider the possibility of a CNS neoplasm as a cause of failure to
thrive and to ensure early diagnosis.
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Introduction

Failure to thrive is a condition commonly observed by primary care physicians. It may
be caused by medical problems or factors in the child’s environment, such as child abuse
or neglect. There is no consensus on which specific anthropometric criteria should be used
to define failure to thrive”. It is often defined as a weight-for-age value that falls below the
fifth percentile on multiple occasions or weight deceleration that crosses 2 major percentile
lines on a growth chart””,

Diencephalic syndrome is a rare cause of failure to thrive in infants and young children.
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It is associated with neoplastic lesions of the hypothalamic-optic chiasmatic region®. This 7 / Y

syndrome is characterized by profound emaciation, despite a normal or slightly diminished This is an open-access article distributed under the
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and vomiting”™. The onset of clinical symptoms is almost always within the first 3 years medium, provided the original work is properly cited.
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of life”.

Because most patients experience nonspecific symptoms
and signs, it is difficult to make an early diagnosis of this syn-
drome. To emphasize the importance of early identification of
diencephalic syndrome as a cause of failure to thrive in early
childhood, we analyzed a series of cases to define characteristic
features to help early diagnosis of diencephalic syndrome.

Materials and methods

We retrospectively reviewed diencephalic syndrome patients
who presented to Seoul National University Children’s Hospital
between 1995 and 2013. The relevant Institutional Review
Boards approved this study. Over an 18-year period, diencephalic
syndrome was identified in 8 patients with chief complaints of
poor weight gain.

Patient height, weight, head circumference, and weight-for-
height were calculated using L (Box-Cox power), M (median),
and S (coefficient of variation, CV) values presented in the 2007
Korean National Growth Charts. The z-score transformations
were performed using the LMS method.

Failure to thrive was defined as a weight-for-age values that
falls below the fifth percentile (z score below -1.64) on multiple
occasions, or weight deceleration that crosses 2 major percentile
lines on a growth chart. Eight patients met the criteria for
diencephalic syndrome with hypothalamic neoplasms.

Laboratory tests were performed to evaluate the nutritive status
of the patients. Complete blood cell counts, fasting blood sugar
levels, and serum total protein/albumin levels were obtained.
Thyroid hormone levels were examined to evaluate thyroid
function. Imaging studies were performed in patients. Brain
magnetic resonance imaging (MRI) was performed to evaluate
the cause of failure to gain weight, and findings showed evidence
of central nervous system (CNS) neoplasms. Surgical biopsy was

Table 1. Patient characteristics

Patient Gender Onse(zrtn (())f) FIT  Age at( ridqigl)gnosis Duration(gotiiagnosis
1 Female 7 18 11
2 Female 8 12 4
3 Female 4 5 1
4 Female 12 24 12
5 Female 4 8 4
6 Male 7 16 9
7 Female 8 23 15
8 Female 6 38 32
7+2.56" 18+10.5" 11£9.7*

FTT, failure to thrive.
*Mean=standard deviation.
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performed to confirm the diagnosis. Brain tumor biopsy samples
were available from 7 patients.

Results

Between 1995 and 2013, diencephalic syndrome and hypo-
thalamic-optic chiasmatic neoplasms were identified in 8
patients (1 male and 7 female patients) (Table 1). The mean age
at diagnosis was 18+10.5 months (range, 5-38 months). Onset
of failure to thrive was defined as the age at which the patient
was initially documented to have crossed weight percentiles. The
mean age at which onset of failure to thrive symptoms began was
7+2.56 months. Diagnosis was made at a mean of 11+9.7 months
after the onset of symptoms.

It took 32 months for the confirmed diagnosis of brain tumor
in patient 8. At the time of initial presentation, with a history
of recurrent vomiting after upper respiratory tract infection,
her upper gastrointestinal series results revealed chronic gastric
volvulus. Surgical treatment was performed, but her symptoms
did not improved. Further evaluations were recommended
but her parents refused to undertake any more evaluations
and discharged from the hospital. A year later, she readmitted
with the symptoms of chronic vomiting and failure to thrive.
Esophagogastroduodenoscopy was done and prepylolic web was
detected. Prepyloric web resection was performed but vomiting
remained persistent. Therefore, brain MRI was performed to
evaluate other cause of vomiting and failure to thrive. Hypothala-
mic neoplasm was detected with hydrocephalus.

At presentation, all patients had a history of failure to thrive
and an inability to gain weight despite normal or slightly
decreased calorie intake. Physical examination revealed that
all patients were markedly emaciated. The average z score was
-3.15%1.14 for weight, —0.12+1.05 for height, 1.01£1.58 for head
circumference, and -1.76+1.97 for weight-for-height (Fig. 1).

All patients met the diagnostic criteria for failure to thrive.
Persistent vomiting occurred in 5 patients (62.5%) (Table 2).
Hydrocephalus was noted in 5 patients (62.5%). Hyperactivity
was reported in 2 patients (25%). Ophthalmologic evaluations
revealed strabismus in 2 patients (25%) and nystagmus in 1
patient (12.5%). Two patients (25%) had developmental delay.
One patient (12.5%) had severe diarrhea at presentation.

Blood tests were performed in 6 patients (Table 3). None of the
patients had anemia or hypoalbuminemia. Fasting blood sugar
levels were measured, and no patient showed hypoglycemia.
Thyroid hormone levels were within normal limits in all patients.
Preoperative pituitary function tests were not done, since most of
the patients needed to ungergo urgent tumor removal.

Brain MRI showed evidence of CNS neoplasms. All brain
tumors involved the hypothalamus and optic-chiasm (Fig. 2).
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Hydrocephalus occurred in 5 patients. Biopsy specimens of
hypothalamic masses were available from 7 patients (Table 4).
Five patients were diagnosed with pilocytic astrocytoma (World
Health Organization [WHO] grade I), 1 patient with pilomyxoid
astrocytoma (WHO grade II), and 1 patient with pilocytic
astrocytoma (WHO grade III). One patient refused biopsy,
and his imaging findings suggested a diagnosis of trilateral
retinoblastoma. Four of the 8 patients had spinal seeding at the
time of presentation. Three patients with spinal seeding noted at
presentation were in the progressive disease state at the time of
diagnosis; therefore, they could not receive any treatment and
were hopelessly discharged.

Surgical interventions, chemotherapy, and radiation treatment
varied on the basis of the location and extent of the tumor.
Six patients had an initial subtotal resection. One patient only
underwent a biopsy of the primary tumor site. Three patients
received concurrent chemoradiotherapy, and 2 patients received
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Fig. 1. The z scores at the time of diagnosis. (A) z score for weight,
-3.15x1.14; (B) z score for height, —0.12+1.05; (C) z score for weight-
for-height, —1.76+1.97; and (D) z score for head circumference,
1.01+1.58.

chemotherapy. Three patients did not receive any treatment.

On follow-up evaluation, 2 patients were still receiving chemo-
therapy, and 3 patients showed improvement and remained in
stable remission. Three patients who were in the progressive
disease state at the time of diagnosis were hopelessly discharged
and did not undergo follow-up evaluation. We were able to
obtain follow-up weights and heights of four patients at outpati-
ent clinic. All of them showed improvement of z score for weight.

Discussion

Diencephalic syndrome, or Russell’s syndrome, was first
described by Russell”
emaciation despite normal or slightly decreased caloric intake,

. It is characterized by major features (severe

locomotor hyperactivity, and euphoria) and minor features (skin
pallor without anemia, hypoglycemia, and hypotension). The
tumors most often associated with diencephalic syndrome are
optic and hypothalamic astrocytomas**'>"?.

The initial symptom of this syndrome in patients is severe
emaciation despite adequate calorie intake. In our study, blood
test results showed that none of the patients had any significant

abnormalities that suggested chronic malnutrition. Failure to

Table 3. Laboratory results of 8 patients with diencephalic syndrome

Patient Hb Total protein/albumin BST TFT (TSH/fT4/T3)
(g/dL) (g/dL) (mg/dL) (ng/dL)
1 104 6.5/4.3 80 1.19/1.76/128
2 10.3 6.9/4.7 68 1.82/0.64/76.9
3 1.5 5.6/3.9 93 0.78/0.96/88
4 12.8 71/47 82 0.85/1.68/165
5 1.2 6.3/4.2 82 6.51/1.49/127
6 10.8 6.6/3.8 71 0.77/1.68/167

Six patients underwent further blood tests for evaluation of their nutritive and
endocrinologic status; no abnormal results were reported.

Hb, hemoglobin; BST, blood sugar test; TFT, thyroid function test; TSH, thyroid-
stimulating hormone; fT4, free T4.

Table 2. Clinical symptoms and signs present in 8 patients with diencephalic syndrome

Patient FTT HCP Vomiting Strabismus DD Hyperactivity Nystagmus Diarrhea
1 0 0 0 - 0 - 0 0
2 0 - 0 0 0 - - -
3 0 0 - - - - - -
4 0 - - 0 - - - -
5 0 - - - - - - -
6 0 0 0 = = = — —
7 0 0 0 - - - - -
8 0 0 0 - - - - -
Total (%) 8 (100) 5 (62.5) 5(62.5) 2(25.0) 2(25.0) 1(12.5) 1(12.5) 1(12.5)

FTT, failure to thrive; HCP, hydrocephalus; DD, developmental delay.
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thrive, the hallmark of diencephalic syndrome, has been reported
in previous cases®'”. In our study, all patients met the criteria
for failure to thrive. Their weight-for-age values were below the
fifth percentile on the growth chart, whereas their height-for-age
values were within the normal range. The head circumference
values of the patients were above normal, probably owing to
the presence of hydrocephalus. Onset of failure to thrive in
the majority of the reported cases occurred in the first year of
life*>"">'®. In our study, the initial symptom of failure to thrive
occurred at an average of 7 months of age.

The mechanisms of failure to thrive in diencephalic syndrome
are not fully explained. Pathogenesis of weight loss in dien-
cephalic syndrome was proposed in previous studies. The hypo-
thesis included an elevated growth hormone (GH) level with a
paradoxic response to a glucose load, partial GH resistance, and
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excessive B-lipotropin (a lipolytic peptide) secretion, resulting in
increased lipolysis and subsequent loss of subcutaneous adipose
tissue'”'?. Furthermore, an increase in energy expenditure
which affected growth and weight has also been reported in
diencephalic sydrome'.

There are various clinical manifestations of diencephalic
syndrome. Visual symptoms and signs such as nystagmus, de-
creased visual fields, and optic pallor occur in 56%-66% of the
cases™'™. In our study, nystagmus was observed in 1 patient
(12.5%). Locomotor hyperactivity, as described in the report by
Russell”, was found in 2 patients (25%).

Previous studies show that most of the children had extensive
clinical work-up before being diagnosed with diencephalic
syndrome™. In our study, the diagnosis of diencephalic syndrome
was made at a mean of 11 months after the onset of symptoms.
A delay in diagnosis may occur because brain tumor is not

Fig. 2. Patient 4: A 23-month-old infant with failure to thrive. The brain magnetic resonance
imaging shows well-defined high signal intensity on T2-weighted images (A), and low signal
intensity on T1-weighted images, with a heterogeneous enhancing tumor in the suprasellar area,
extendinginto the third ventricle (B).

Table 4. Pathologic diagnosis, treatment course, and outcome of 8 patients with diencephalic syndrome

. - . Spinal . Follow-up
Patient Pathologic diagnosis metastasis Operation Treatment period Outcome
1 Pilomyxoid astrocytoma, Gr Il - Craniotomy & tumor removal ~ Chemotherapy 35 Months  Off therapy
Wt zscore =3.49 — —0.73
r/o Trilateral retinoblastoma + ND ND 5 Months  Hopeless discharge — expired
Pilocytic astrocytoma, Gr | + Craniotomy & tumor removal ~ Concurrent chemoradiotherapy 21 Months  Off therapy
Wt zscore —2.83 — 0.25
4 Pilocytic astrocytoma, Gr | - Craniotomy & tumor removal ~ Chemotherapy 35 Months  On chemotherapy
Wt zscore —2.73 — —1.66
5 Pilocytic astrocytoma, Gr | - Endoscopic biopsy Concurrent chemoradiotherapy 7 Months ~ On chemotherapy
Transfer to another hospital
6 Pilocytic astrocytoma, Gr | - Craniotomy & tumor removal ~ Concurrent chemoradiotherapy 11 Years  Off therapy
Wt zscore —2.27 — 1.53
Pilocytic astrocytoma, Gr | + Craniotomy & tumor removal ND 8 Months  Hopeless discharge
Anaplastic pilocytic Craniotomy & tumor removal ND 14 Months Hopeless discharge

astrocytoma, Gr Il

r/o, rule out; Wt, weight; ND, not done.

http://dx.doi.org/10.3345/kjp.2015.58.1.28 31



Kim A, et al. » Diencephalic syndrome and failure to thrive

considered early. Therefore, diencephalic syndrome should be
considered as a differential diagnosis in any child with failure
to gain weight with normal linear growth, and imaging studies
should be performed even if there are no additional neurological
Symptoms.

Treatment of optic and hypothalamic astrocytoma includes
surgical resection, radiation therapy and chemotherapy. Total
surgical resection of an astrocytoma is rarely possible because
of the anatomic location of the tumor. Radiation therapy in
early childhood often results in intellectual and endocrinologic
sequelae, and thus, this modality is often postponed for young
children®”. Therefore, chemotherapy appears to play a major
role in the management of diencephalic syndrome in young
children”™. In our study, patients who received proper treatment
showed resolution of diencephalic syndrome with normal weight
gain.

In conclusion, the characteristic clinical features of diencephalic
syndrome may serve as vital clues to clinicians in the diagnosis
of this syndrome. Diencephalic syndrome is rare but potentially
morbid and general pediatricians should have a high and early
index of suspicion of CNS neoplasms as a cause of unexplained
failure to thrive in early childhood.
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