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We present the first reported case of an infant with 18p deletion syndrome with anterior pituitary aplasia secondary to a
ring chromosome. Endocrine workup soon after birth was reassuring; however, repeat testing months later confirmed central
hypopituitarism. While MRI reading initially indicated no midline defects, subsequent review of the images confirmed anterior
pituitary aplasia with ectopic posterior pituitary. This case demonstrates how deletion of genetic material, even if resulting in a
chromosomal ring, still results in a severe syndromic phenotype. Furthermore, it demonstrates the necessity of close follow-up in
the first year of life for children with 18p deletion syndrome and emphasizes the need to verify radiology impressions if there is any

doubt as to the radiologic findings.

1. Introduction

18p deletion syndrome is caused by loss of all or parts of
the short arm of chromosome 18 and is estimated to occur
in approximately 1 in 50,000 live births [1]. The resultant
syndrome has high phenotypic variability but is generally
characterized by dysmorphic facies as well as congenital heart
defects, isolated growth hormone (GH) deficiency, hypopi-
tuitarism, autoimmune conditions, and holoprosencephaly
(HPE) [2]. While many of these cases are due to terminal
deletions of the chromosome, other reported cases include
unbalanced translocations, malsegregation of a balanced
parental translocation, or a ring chromosome [1, 3, 4]. Here
we present the first reported case of a patient with 18p deletion
due to a ring chromosome with anterior pituitary aplasia.

2. Case Presentation

We present a female infant born at term to a 28-year-
old G7P2 mother. The patient was prenatally diagnosed

with a cystic hygroma and pleural effusions but the mother
declined amniocentesis. At delivery, the patient was noted
to have multiple dysmorphic features including round face,
hypotelorism, unilateral ptosis, flattened midface, small nose,
low set ears, and generalized hypotonia. Her features are
shown at 3 months of age (Figures 1(a) and 1(b)). She also
had mild coarctation of the aorta and persistent patent ductus
arteriosus (PDA) despite indomethacin therapy. Her birth
was complicated by respiratory distress requiring oxygen
support, as well as unconjugated hyperbilirubinemia, which
responded well to triple phototherapy. The presence of so
many physical abnormalities leads to suspicion of a genetic
syndrome. A chromosome analysis was then performed,
which demonstrated a ring chromosome 18 (Figure 2).
Single nucleotide polymorphism (SNP) chromosome
microarray analysis confirmed copy loss of ~13.93Mb of
18pl11.21p11.32—the entire short (p) arm of chromosome 18
(Figure 3). No single copy sequences were deleted from the
long arm. Therefore, this finding is equivalent to simple dele-
tion of 18p with respect to gene content. A subsequent brain
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FIGURE I: (a) Demonstration of round face, hypotelorism, and left-sided ptosis. (b) Demonstration of low set ear and flattened midface.
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FIGURE 2: The patient’s karyogram demonstrates a ring chromosome 18.
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FIGURE 3: SNP based chromosome microarray confirmed a copy loss of ~13.93 Mb of 18p11.21p11.32, the entire short (p) arm of chromosome
18.
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FIGURE 4: (a) MRI. Sagittal view demonstrates no evidence of the sella turcica and no pituitary soft tissue within the presumed area of the
sella. (b) MRI. Coronal view demonstrates a superiorly displaced T1 bright spot consistent with an ectopic posterior pituitary.

TaBLE 1: Endocrinology workup obtained at day of life 22, compared
with that obtained at day of life 100 (3 months of age).

Lab test DOL 22 DOL 100 Reference values
IGF-1 16 <1 56-124 ng/mL
IGF-BP3 — <500 1039-3169 ng/mL
Cortisol 3.2 (random) 8 (post-ACTH) >18 ug/dL (post-ACTH)
TSH 6 2.2 0.35-10 uIU/mL
FT4 0.7 0.5 0.6-1.7 ng/mL

MRI was performed to evaluate for presence of associated
HPE and was initially read as having no midline structural
defect.

Endocrinopathies are known to be associated with 18p
deletion syndrome, so initial lab workup was done at birth
which demonstrated low insulin-like growth factor-1 (IGF-
1) without hypoglycemia and normal thyroid function tests.
The patient’s feeding status continued to progressively decline
leading to suboptimal weight gain. In part due to patient’s
worsening energy level, endocrine workup was repeated at 3
months of age.

These labs demonstrated undetectable IGF-1 and insulin-
like growth factor-binding protein 3 (IGF-BP3), low free
thyroxine (T4) with an inappropriately normal thyroid stim-
ulating hormone (TSH), weak cortisol response post-1 hour
adrenocorticotropic hormone (ACTH) stimulation test, and
normal electrolytes without polyuria (Table 1). These find-
ings were consistent with growth hormone deficiency, cen-
tral thyroid deficiency, and secondary adrenal insufficiency,
respectively—the hallmarks of anterior panhypopituitarism.
She was started on hydrocortisone and later on somatropin
and levothyroxine. It is highly likely that she will also exhibit
gonadotropin deficiency, requiring hormonal supplementa-
tion to induce and maintain pubertal development.

A gastrostomy tube was placed to supplement oral feeds.
Only after demonstrating appropriate weight gain did she
undergo an uncomplicated PDA repair. Upon review of the
initial imaging studies months later, it was concluded that she

in fact did have an undeveloped sella turcica with no evidence
of an anterior pituitary. The posterior pituitary bright spot
was visible but displaced superiorly, which was expected due
to a lack of symptoms of diabetes insipidus (Figures 4(a) and

4(b)).

3. Discussion

We present a patient with an 18p deletion syndrome sec-
ondary to ring chromosome, who exhibited phenotypic
features similar to those described straightforward deletions
of chromosome 18p. To our knowledge, there have been
relatively few cases of isolated 18p deletion syndrome due to
ring chromosome 18 described in the literature [3, 5, 6]. One
significant aspect in which our patient differs from previously
reported 18p deletion syndrome due to ring chromosome
is the presence of anterior pituitary aplasia with posterior
pituitary ectopy.

Since 18p deletion syndrome was first described by de
Grouchy and colleagues in 1963 [7], a fairly comprehensive
set of phenotypic effects due to breaks occurring in the short
arm have been described. The most common features include
neonatal complications (jaundice, respiratory distress, and
feeding difficulties), hypotonia, and dystonia. Also frequently
noted are facial dysmorphisms, ptosis, refractive errors, stra-
bismus, and conductive hearing loss. HPE and its microforms
have been observed in approximately 12% of these patients
[8]. Interestingly, HPE has been linked to GH deficiency
and there is evidence that isolated pituitary hypoplasia and
pituitary stalk interruption syndrome are milder forms of
HPE [6, 9]. Reports have varied on the developmental and
behavioral manifestations, although recent reviews estimate
an average IQ of 69, with patients ranging from mild
impairment to normal functioning [2]. However regardless
of IQ, many studies have noted that these individuals have
difficulty with communication skills, activities of daily living,
and management of social and occupational activities [2, 10].

Isolated hormone deficiencies and hypopituitarism have
all been described as a feature of 18p deletion syndrome.
Approximately 50% of breaks on chromosome 18 occur at the



centromere, and while there are reports of direct parent-to-
child transmission, approximately 70-85% of cases are due
to de novo mutations [, 2]. The remaining 50% of cases
are due to an assortment of insults along the short arm of
chromosome 18, adding to the phenotypic variability of this
syndrome [3].

While GH deficiency has been previously described in
both isolated 18p deletion syndrome and ring chromosome
18, the presentation is variable. Of the case reports describing
GH deficiency associated with isolated 18p deletion syn-
drome, 2 of 3 patients had normal brain MRI [10, 11]. The
third case report presented a patient with only partial GH
deficiency and empty sella with rudimentary pituitary stalk
[12]. Reported cases of GH deficiency in patients with ring 18
chromosome reveal inconsistent brain imaging results [5, 11,
13]. Additionally, a female with a ring 18 chromosome, GH
deficiency, hypothyroidism, and ectopic posterior pituitary
(but normal cortisol) has been described [14].

The most recent review of 18p deletion syndrome [2]
cited that approximately 23% of patients had isolated GH
deficiency, while 13% had hypopituitarism or panhypopi-
tuitarism. In the authors’ own cohort of 54 patients, 6
had pituitary abnormalities, including hypoplastic pituitary
or pituitary stalk, absent posterior pituitary, or complete
pituitary absence. Additionally, 5 of these 54 had hypothy-
roidism without structural abnormalities. Another recent
review of patients with ring chromosome 18 described similar
findings: 93% of patients had isolated GH deficiency, 41% had
hypothyroidism, and 13% had a spectrum of HPE [15].

Current research in 18p deletion syndrome is aimed
at establishing gene-specific phenotypic correlations and
determining the penetrance of these phenotypes in order
to provide genotype-specific anticipatory guidance for these
patients and their families [2]. While there is a clear associ-
ation between 18p deletion syndrome and endocrinopathies
and structural pituitary abnormalities, the specific genes
responsible for these phenotypes have yet to be identified.
Our hope is that case reports such as this in addition to
further molecular characterization of 18p deletion genotypes
will help to further elucidate the mechanism behind this
condition and allow for improved care and treatment.

4. Conclusion

This is the first reported case of an infant with an 18p deletion
syndrome secondary to a ring chromosome with anterior
pituitary aplasia and ectopic posterior pituitary. Although
endocrinology labs soon after birth were reassuring, repeat
testing months later identified central endocrinopathy and
review of the imaging confirmed the diagnosis. This case
demonstrates the necessity of close follow-up in the first
year of life for children with 18p deletion syndrome but also
emphasizes the need to verify radiology impressions if there
is any doubt as to the radiologic findings.

Consent

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.

Case Reports in Endocrinology

Competing Interests

The authors declare that they have no competing interests.

Acknowledgments

The authors thank the family for allowing them to share
their story. They also thank the Division of Genetics for
providing them with pictures of the patient, the Department
of Radiology for providing MRI images, and Kayesha Cobb
of the UIC Cytogenetic Laboratory for expert technical assis-
tance. They also thank the Research Open Access Publishing
(ROAAP) Fund of the University of Illinois at Chicago for
financial support towards the open access publishing fee for
this article.

References

(1] C.Turleau, “Monosomy 18p,” Orphanet Journal of Rare Diseases,
vol. 3, no. 1, article 4, 2008.

[2] M. Hasi-Zogaj, C. Sebold, P. Heard et al., “A review of 18p dele-
tions,” American Journal of Medical Genetics, Part C: Seminars
in Medical Genetics, vol. 169, no. 3, pp. 251-264, 2015.

[3] P. Stankiewicz, I. Brozek, Z. Hélias-Rodzewicz et al., “Clinical
and molecular-cytogenetic studies in seven patients with ring
chromosome 18, American Journal of Medical Genetics, vol. 101,
no. 3, pp. 226-239, 2001.

[4] J.-C. C. Wang, L. Nemana, S. Y. Kou, R. Habibian, and
M. J. Hajianpour, “Molecular cytogenetic characterization of
18;21 whole arm translocation associated with monosomy 18p,”
American Journal of Medical Genetics, vol. 71, no. 4, pp. 463
466, 1997.

[5] S. S. Abusrewil, A. McDermott, and D. C. L. Savage, “Growth
hormone, suspected gonadotrophin deficiency, and ring 18
chromosome,” Archives of Disease in Childhood, vol. 63, no. 9,
pp- 1090-1091, 1988.

[6] H. G. Artman, C. A. Morris, and A. D. Stock, “18p-syndrome
and hypopituitarism,” Journal of Medical Genetics, vol. 29, no. 9,
pp. 671-672,1992.

[7] J. de Grouchy, M. Lamy, S. Thieffry, M. Arthuis, and C. H.
Salmon, “Dysmorphie complexe avec oligophrenie: deletion
des bras courts d'un chromosome 17-18,” Comptes Rendus de
IAcadémie des Sciences, vol. 258, pp. 1028-1029, 1963.

[8] K. L. Jones, Smiths Recognizable Patterns of Human Malfor-
mation, Elsevier Saunders, Philadelphia, Pa, USA, 6th edition,
2006.

[9] C. Tatsi, A. Sertedaki, A. Voutetakis et al.,, “Pituitary stalk
interruption syndrome and isolated pituitary hypoplasia may be
caused by mutations in holoprosencephaly-related genes,” The
Journal of Clinical Endocrinology & Metabolism, vol. 98, no. 4,
pp. E779-E784, 2013.

[10] C. Sebold, B. Soileau, P. Heard et al., “Whole arm deletions of
18p: medical and developmental effects,” American Journal of
Medical Genetics, Part A, vol. 167, no. 2, pp. 313-323, 2015.

[11] A. Meloni, L. Boccone, L. Angius, S. Loche, A. M. Falchi, and
A. Cao, “Hypothalamic growth hormone deficiency in a patient
with ring chromosome 18 European Journal of Pediatrics, vol.
153, no. 2, pp. 110-112, 1994.

[12] E. Schober, S. Scheibenreiter, and H. Frisch, “I8p monosomy
with GH-deficiency and empty sella: good response to GH-
treatment,” Clinical Genetics, vol. 47, no. 5, pp. 254-256, 1995.



Case Reports in Endocrinology

[13] S. Aritaki, A. Takagi, H. Someya, and L. L. Jun, “Growth hor-
mone neurosecretory dysfunction associated with ring chromo-
some 18, Acta Paediatrica Japonica, vol. 38, no. 5, pp. 544-548,
1996.

[14] J. V. Thomas, D. E C. Mezzasalma, A. M. Teixeira et al.,
“Growth hormone deficiency, hypothyroidism and ring chro-
mosome 18—case report,” Arquivos Brasileiros de Endocrinolo-
gia e Metabologia, vol. 50, no. 5, pp. 951-956, 2006.

[15] E. Carter, P. Heard, M. Hasi et al., “Ring 18 molecular assess-
ment and clinical consequences;” American Journal of Medical
Genetics, Part A, vol. 167, no. 1, pp. 54-63, 2015.



