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A 26-year-old woman presented with severe postpartum headaches. Magnetic resonance imaging (MRI) revealed a
symmetric, heterogeneous enlargement of the pituitary gland. Three months later, she developed central diabetes
insipidus. A diagnosis of postpartum hypophysitis was suspected and corticosteroids were prescribed. Six months later, the
pituitary mass showed further enlargement and characteristics of a necrotic abscess with a peripheral shell and infiltration
of the hypothalamus. Transsphenoidal surgery was performed, disclosing a pus-filled cavity which was drained. No
bacterial growth was observed, except a single positive blood culture for Staphylococcus aureus, considered at that time
as a potential contaminant. A short antibiotic course was, however, administered together with hormonal substitution

for panhypopituitarism. Four months after her discharge, severe headaches recurred. Pituitary MRI was suggestive of a
persistent inflammatory mass of the sellar region. She underwent a new transsphenoidal resection of a residual abscess.
At that time, the sellar aspiration fluid was positive for Staphylococcus aureus and she was treated with antibiotics for

6 weeks, after which she had complete resolution of her infection. The possibility of a pituitary abscess, although rare,
should be kept in mind during evaluation for a necrotic inflammatory pituitary mass with severe headaches and hormonal

deficiencies.

Learning points:

e The possibility of a pituitary abscess, although rare, should be kept in mind during evaluation for a necrotic
inflammatory pituitary mass with severe headaches and hormonal deficiencies.

e In asignificant proportion of cases no pathogenic organism can be isolated.

e A close follow-up is necessary given the risk of recurrence and the high rate of postoperative pituitary deficiencies.

Background

Pituitary abscesses are very rare (0.2-1% of all pituitary
diseases) (1) and are associated with a high mortality
risk. Two-thirds are primary pituitary abscesses and
occur in a previously healthy gland, while secondary
abscesses arise from pre-existing lesions, such as an
adenoma, a craniopharyngioma or a complicated
Rathke’s cleft cyst. Pituitary abscesses can be caused
either by haematogenous seeding or by direct extension

from an adjacent infected tissue (sphenoid sinusitis,
meningitis, contaminated cerebrospinal fluid fistula
or cavernous sinus thrombophlebitis). The responsible
pathogenic microorganism is not isolated in almost
50% of cases (2). The typical MRI findings are those of a
sellar heterogeneous cystic mass with a thick peripheral
ring enhancement. Mortality and morbidity are reduced
by early transsphenoidal surgery, appropriate antibiotic
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therapy and hormonal replacement treatment. A close
follow-up is necessary, given the risk of recurrence and
the high rate of postoperative pituitary deficiencies.

Case presentation

We report the case of a 26-year-old Caucasian female
patient with no significant medical history. In July 2014,
after a first normal pregnancy, she gave uncomplicated
birth to a healthy girl. The patient did not breastfeed
although she had normal milk production, and she
quickly resumed normal menstrual cycles. Two months
after delivery, the patient complained of persistent
headaches.

Investigation

A cerebral MRI was performed, revealing a
symmetric enlargement of the pituitary gland with
a heterogeneous signal (data not shown). Shortly
thereafter, the patient developed polyuria (6-7L per
day) and polydipsia. The laboratory analyses (morning
urinary osmolality=92mosmol/kg) and a short water
deprivation test confirmed the diagnosis of central
diabetes insipidus. The hormonal profile was otherwise
normal (Table 1). A new pituitary MRI showed a stable
symmetric but heterogeneous enlargement of the
pituitary gland and a loss of the normal posterior lobe
bright signal. Furthermore, post-contrast T1-weighted
coronal sections disclosed a large necrotic center
surrounded by an enhanced peripheral ring. The
diagnosis of postpartum hypophysitis with necrotic
transformation was suspected and corticotherapy
(methylprednisolone, 32mg/day) was prescribed, with
initial clinical improvement.

Table 1 Evolution of the endocrine parameters.
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Six months later (May 2015), the patient had her first
appointment in our hospital for worsening headaches.
She was still treated with methylprednisolone (8mg/
day) and desmopressin. Repeat MRI showed disease
progression with significant enlargement of the necrotic
pituitary gland contacting the optic chiasm, as well as an
enlargement of the pituitary stalk and contrast retention
within the hypothalamus, thus suggesting extension of
the inflammatory process (Fig. 1A and B). Apart from a
low-grade fever of 37.5°C she had no systemic features
of infection. Blood chemistry showed a low C-reactive
protein level and no increased leukocytosis. Neurological
and ophthalmological examinations gave normal results.
In particular, there was no sign of meningism. Endocrine
tests showed a deficiency of the thyrotropic and
gonadotropic axes, a partial deficiency of the corticotrope
axis (after withdrawal of methylprednisolone) and a
moderate increase in prolactin level (Table 1). Blood and
urine cultures for bacteria were sterile, with the exception
of a single positive blood culture for Staphylococcus aureus,
considered at that time as a contaminant. Syphilitic
serology was negative. Fused FDG PET/RMI did not show
any peripheral lesion suggestive of a systemic disease.
Instead, it revealed an enhanced fixation in the pituitary
mass with restricted central diffusion.

Treatment

A diagnostic pituitary biopsy and surgical resection
were proposed. Transsphenoidal surgery was performed,
disclosing a pus-filled cavity, which was drained. Surgery
was uncomplicated. Pathological examination of the
operative specimen showed numerous polymorphonuclear
leucocytes infiltrating pituitary cells, surrounded by
peripheral areas of nonspecific necrosis with many

September 2014 - at first

May 2015 - at 1st appointment

July 2015 - before first

Parameters diagnosis in our hospital® surgery Normal values
CRP (mg/L) ND 4 9 <5
Morning cortisol (hmol/L) 590 202 154 130-500
Morning ACTH (pg/mL) ND <2 8.6 5.0-49
TSH (U/L) 4.08 1.42 1.39 0.27-4.20
FT4 (pmol/L) 15.9 10.9 7.1 12-22
FT3 (pmol/L) ND 3.6 3.1 3.1-6.8
Prolactin (ug/L) 20.0 25.0 69.9 5.0-23.0
IGF-1 (ng/mL) ND 190 168 131-320
LH (IU/L) 4.3 5.4 2.3 2.4-12
FSH (IU/L) 5.9 3.9 4.4 3.5-12.5

$Under treatment with glucocorticoids (methylprednisolone 8 mg/day).
CRP, C-reactive protein; ND, not determined.
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Figure 1

Serial magnetic resonance imaging (MRI) examinations performed in the
patient. (A and B) Post-contrast T1-weighted view in mid-sagittal plane (A)
and coronal T2-weighted view (B) of the initial MRI examination showing
a pituitary abscess extending to the floor of 3rd ventricle (arrow in A)
surrounded by a ‘pyogenic membrane’ disclosing T2-weighted hyposignal
intensity (arrow in B). (C and D) First follow-up MRI performed 2 months
after first surgery showing a decrease in the size of pituitary abscess
(arrows) together with a small susceptibility artifact due to micro-clipping
(post-contrast T1-weighted (C) and T2-weighted views (D) in coronal
plane). (E and F) Follow-up examination performed 4 months after the
first surgery showing an increase in size of the pituitary abscess (thicker
arrows to be compared to those in C and D) (post-contrast T1-weighted (E)
and T2-weighted views (F) in coronal plane). (G and H) Control
examination 2 months after second surgery showing a roll of Gelfoam
within the remaining abscess cavity, which has been evacuated (post-
contrast T1-weighted (G) and T2-weighted views (H) in coronal plane).
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macrophages and afew T lymphocytes (Fig. 2A, B, Cand D).
There was no evidence of granuloma or caseation and
the polymerase chain reaction (PCR) for detecting
mycoplasma tuberculosis complex in formalin-fixed tissue
specimens was negative. IgG4 immunoreactivity was
negative. Moreover, the pathological studies dismissed
the existence of any tumor but could not rule out pre-
existing lymphocytic hypophysitis. No bacterial growth
was observed in the culture of the drained material and
the antibiotics (ceftriaxone) were stopped after 7 days.

The patient was discharged from the hospital with
complete remission of the headaches and on hormone
replacement therapy with hydrocortisone twice daily
(15/5mg) and levothyroxine (75 pg/day).

Outcome and follow-up

Noresidual active lesion was observed on the postoperative
MRI performed two months later (Fig. 1C and D). Four
months after surgery, severe headaches recurred. Pituitary
MRI was suggestive of a recurrent inflammatory mass of
the sellar region (Fig. 1E and F). The patient underwent
a re-operation of the abscess. Pathological examination
of the second specimen was similar to the first one, with
more necrosis and fibrosis (data not shown). Aspiration
fluid was however now positive for Staphylococcus aureus.
The patient was treated with intravenous flucloxacillin
for 2 weeks and oral rifampicin in association with
moxicloxacin for another 4 weeks, in accordance with
reported sensitivities from the laboratory. This led to
a complete and sustained resolution of the infectious
process (Fig. 1G and H).

Discussion

Recurrent primary pituitary abscess is a very rare
condition. To our knowledge, only 8 cases have been
reported in the literature (excluding those secondary to
previous pituitary surgery) (Table 2) (2, 3, 4, 5, 6, 7, 8).
Our clinical case highlights the difficulty to make
this diagnosis before surgery due to its rarity and the
nonspecific presentation, usually without systemic signs
of infection. The initial differential diagnosis included
postpartum hypophysitis and pituitary apoplexy.
Clinical postpartum history and the first radiological
imaging were indeed consistent with postpartum
hypophysitis. However, pituitary necrosis
or hemorrhage is rather rare in such cases. Pituitary
apoplexy was another possibility as our patient had
acute onset of headaches, but there were no signs of

central
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meningism, and MRI features were not typical of such
a diagnosis. As postpartum hypophysitis was the initial
working diagnosis, our patient was treated with high
dose of methylprednisolone. The early and transient
improvement of the headaches was probably related to
the nonspecific anti-inflammatory effects of this drug.
We also make the hypothesis that pituitary necrosis
complicating hypophysitis and prolonged corticotherapy
were predisposing factors leading to secondary abscess.

As in our case report, in the four largest case series of
pituitary abscess (including 24, 29, 33 and 66 patients,
respectively) (3, 9, 10, 11), headache is the most common
symptom at presentation (70-92%). Anterior pituitary
dysfunction due to the destruction and necrosis of the
gland (54-85%) followed by visual disorders (27-50%)
(3, 9, 10, 11) are other frequent symptoms (12). Central
diabetes insipidus is seen in more than half of the patients
(4, 11, 12, 13). Moderate fever (14-33%) and signs of
meningeal irritation are less frequent (2). Interestingly,
fever was present in only 1 of the 8 reported cases of
recurrent primary pituitary abscesses. The diagnosis was
delayed in our patient because of the lack of clinical
signs of infection and the absence of meningeal signs.
However, the MRI findings were suggestive of a pituitary
abscess, even if no pathogenic microorganism was isolated
during the anatomo-pathological examination of the first
operative specimen. Typically, a pituitary abscess appears
on MRI as an intrasellar heterogeneous cystic mass with
iso or hypointense signal on T1 weighted images and
iso or hyperintense signal on T2 weighted images. After
gadolinium administration, the lesion usually presents a
thick ring enhancement (3, 14, 15, 16, 17).
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Figure 2

Pathological examination of the operative
specimen after the first surgery. (A) Hematoxylin-
eosin (magnification, x200) stained section
showing destruction of pituitary gland
architecture by a heterogeneous inflammatory
process composed mainly of polymorphonuclear
neutrophils with abscess areas. (B) Peripheral
areas of nonspecific necrosis with an
accumulation of macrophages, which are
immunopositive for the CD68 antigen (x200). (C)
Presence of very few T lymphocytes revealed by
CD3 immunoreactivity (x200). (D)
Immunohistochemical staining for chromogranin
A showing spotty areas of residual pituitary
tissue.

The pathogenesis of pituitary abscess includes direct
involvement of the pituitary gland by haematogenous
route or by direct extension from an adjacent infected
tissue. In 50-70% of cases, no obvious source of infection
can be determined (3, 17). In our case, there were no
signs of local or systemic infection. The corticotherapy
may have contributed to the latent development of
infection within an already necrotic center of pituitary
tissue. About one-third of the abscesses are secondary,
occurring in a pre-existing lesion, such as an adenoma,
a craniopharyngioma or a Rathke’s cleft cyst (14). In the
present case, however, the pathological examination
dismissed the existence of any tumor.

Transsphenoidal surgery is considered as the treatment
of choice if a pituitary abscess is suspected. Craniotomy is
avoided because it is more invasive and has a greater rate
of intracranial dissemination of the infection. However,
although the management is mainly surgical, some cases
have been managed conservatively (18, 19). Medical
treatment includes antibiotic therapy, which should be
given for about 4-6 weeks. In our patient, antibiotics
were stopped after only 7 days following the first surgery
while the recurrent lesion was treated for 6 weeks with
complete resolution of the infection. Empirical treatment
with ceftriaxone is indicated while awaiting microbiology
and histological confirmation. The most commonly
isolated pathogens are Staphylococcus spp. (as in the
present case) and Streptococcus spp., followed by Neisseria
spp., Micrococcus, Citrobacter spp., Escherichia coli, Brucella,
Salmonella, Corynebacterium and Mycobacterium (20).
However, in immunosuppressed patients, Aspergillus,
Candida and Histoplasma are the most frequent pathogens.

http://www.edmcasereports.com


https://doi.org/10.1530/EDM-17-0162

Endocrinology, R M Furnica and others Recurrent pituitary abscess ID: 17-0162; February 2018

Diabetes & Metabolism .
CASE REPORTS DOI: 10.1530/EDM-17-0162

S — The responsible pathogenic microorganism remains
v VO v VO () .
£ 555 555 0% unknown in 50% of cases (2).
ol_>>>_5>>> > . .
£/88%8%8=%%58%8% 2§ Hormone replacement therapy is given based on
3 v O QO v Vv O [J] . . .
0lfexeloece « hormone deficits of the pituitary gland. The most
z determining factor for the persistence of pituitary
=)
£ S .
L. © hormone deficiencies is the duration of symptoms before
S E . . S . . "
% MEEERE 8 22 < diagnosis. It is important to recognize this condition
£ g T T - ™ . . .
8 among patients presenting with sellar masses, as early
3 diagnosis and treatment improve survival outcome.
[ .
= The recurrent nature of the lesion was confirmed by
(Y] . . .
© the detection of pus during the first and second surgical
S § procedures with evidence of acute or chronicinflammation
o = . . . . ces
o . E on both histopathological examinations. Additionally,
(] = . e
2 ZE 2 *g I the culture of the second specimen was positive for
3 é 3 %8 2922 3 Staphylococcus aureus. The shorter than optimal course of
T G5 055 @ a . .
g|ES E’_ L5685 5 antibiotics after initial surgery likely contributed to the
VIO © S [} [} L.
STz » clinical recurrence of the abscess. In that case, although
the post-surgery MRI was normal, the relapse should be
- considered as the resurgence of a persistent subclinical
o0 ood® oG8 abscess rather than a true recurrence. In the so far nine
- mmcnmmg_gmam d £ e b includi
tlcoooa.E-3 0l ® reported cases of recurrent pituitary abscess including
glcecceompbEsC
E|lcsepsc®cgap S ours (Table 2), the recurrence occurred 3 months to
T| OTOTTOWNESTEDT s e 1k . .
S lvrnnmnmnmmntE Snhgon 11 years after the initial infection. The sex ratio was of
FIFFFFFEFON<F OF ] .
1.7 (M/F) and the mean age at diagnosis was 52 years. The
< g treatment was mainly surgical and only one patient was
—
‘g €€ ce2e¢ ¢ treated with antibiotics only. The pathogenic organism
=] . .
£ Wl 2 2282 £ could not be isolated in 38% of cases.
v & .*g .*g ? .*g .*g g' S .*g 1 lusi th ibilit f ituit b
< 5558255835 35 n conclusion, the possibility of a pituitary abscess,
EEoccEEXE B . . . .
£ ° sg52ggfs g although rare, should be kept in mind during evaluation
kel £ 832 a3gs IS IS S P e .
e :g >>E H_%-J 2T > = for a necrotic inflammatory pituitary mass with severe
g TIS58055E5 S headaches and hormonal deficiencies. In agreement with
9] wiloaoZZoao <o a . . . . .
= a few reported cases in the literature, this case highlights
c . . s .
o o the difficulty to diagnose a pituitary abscess before
g =
2 o surgery. Furthermore, in a significant proportion of cases
Q £Qoc . . .
© e%5 8 2 no pathogenic organism can be isolated. We also advocate
> +—
- @© © © . .
g o o0 3 5 = that patients be regularly followed after surgery in order
2 292G ® g g to diagnose a potential late recurrence
= alag g59 £ g p .
> £]288¢3 ¢
- Elsss 5% 3 o
[-} ie) Q
E| E|§§2g3 = =
5 g|lcc>87% 2 © = Declaration of interest
b= 2 Loy B Lo @ Z’) The authors declare that there is no conflict of interest that could be
g 'E _‘é %ﬁ _‘é -S_ é %3 % -§ %3 § perceived as prejudicing the impartiality of the research reported.
3| 8553838828 3| 3
(9] - (0] . =
— al T T ITuwLITITAOQOT T o
< 5
= x < .
) [ Fundin
s #l222uwSuu ul 3§ neing . . ” .
v diadTANMOON ) c This case report did not receive any specific grant from any funding agency
= DOON—INONT N o A : } )
@ < =] in the public, commercial or not-for-profit sector.
B g1 =
o o]
] ] ]
N & = 3 .
) [ S e Patient consent
o -g P a Written informed consent was obtained from the patient for publication
s g/ 3 NILEe R g 3 of the submitted article and accompanying images.

http://www.edmcasereports.com 5


https://doi.org/10.1530/EDM-17-0162

Endocrinology,
Diabetes & Metabolism
CASE REPORTS

R M Furnica and others

Author contribution statement

R Furnica wrote the case report. D Maiter and O Alexopoulou reviewed
and corrected the manuscript. T Duprez prepared and commented the
radiological images. J Lelotte prepared and commented the pathological
images of the operative specimen.

References

1 Hanel RA, Koerbel A, Prevedello DM, Moro MS & Aratjo JC.
Primary pituitary abscess: case report. Arquivos de Neuropsiquiatria
2002 60 861-865. (https://doi.org/10.1590/S0004-
282X2002000500033)

2 Vates GE, Berger MS & Wilson CB. Diagnosis and management
of pituitary abscess: a review of twenty-four cases. Journal
of Neurosurgery 2001 95 233-241. (https://doi.org/10.3171/
jns.2001.95.2.0233)

3 Jain KC, Varma A & Mahapatra AK. Pituitary abscess: a series of six
cases. British Journal of Neurosurgery 1997 11 139-143. (https://doi.
01g/10.1080/02688699746492)

4 Dutta P, Bhansali A, Singh P, Kotwal N, Pathak A & Kumar Y.
Pituitary abscess: report of four cases and review of literature.
Pituitary 2006 9 267-273. (https://doi.org/10.1007/s11102-006-
8327-z)

5 Gill M, Pathak HC, Singh P & Garg MK. Recurrent Primary pituitary
abscess. World Journal of Endocrine Surgery 2012 4 108-111. (https://
doi.org/10.5005/jp-journals-10002-1110)

6 Bladowska J, Bednarek-Tupikowska G, Sokolska V, Czapiga E,
Czapiga B & Sasiadek M. Unusual presentation of recurrent
pituitary abscess. A case report and literature review.

Journal of Neuroradiology 2010 23 600-606. (https://doi.
0rg/10.1177/197140091002300509)

7 Nishimura K, Takao T, Mimoto T, Matsumori A, Sasaoka A &
Hashimoto K. A case of anterior hypopituitarism showing recurrent
pituitary mass associated with central diabetes insipidus. Endocrine
Journal 2003 50 825-829. (https://doi.org/10.1507/endocrj.50.825)

8 Husein D, Staels K, Dewaele F, Ballaux D & T’Sjoen G.

Sterile pituitary abscess associated with hypophysitis and
panhypopituitarism: case report. Endocrine Abstracts 2014 35 P867.

9 Zhang X, Sun J, Shen M, Shou X, Qiu H, Qiao N, Zhang N, Li §,
Wang Y & Zhao Y. Diagnosis and minimally invasive surgery for the
pituitary abscess: a review of twenty nine cases. Clinical Neurology

Recurrent pituitary abscess

ID: 17-0162; February 2018
DOI: 10.1530/EDM-17-0162

and Neurosurgery 2012 114 957-961. (https://doi.org/10.1016/j.
clineuro.2012.02.020)

10 Liu F, Li G, Yao Y, Yang Y, Ma W, Li Y, Chen G & Wang R. Diagnosis
and management of pituitary abscess: experiences from 33 cases.
Clinical Endocrinology 2011 74 79-88. (https://doi.org/10.1111/
j-1365-2265.2010.03890.x)

11 Gao L, Guo X, Tian R, Wang Q, Feng M, Bao X, Deng K, Yao Y,

Lian W, Wang R, et al. Pituitary abscess: clinical manifestations,
diagnosis and treatment of 66 cases from a large pituitary center
over 23 years. Pituitary 2017 20 189-194. (https://doi.org/10.1007/
511102-016-0757-7)

12 Domingue JN & Wilson CB. Pituitary abscesses: report of seven cases
and review of literature. Journal of Neurosurgery 1977 46 601-608.
(https://doi.org/10.3171/jns.1977.46.5.0601)

13 Scanarini M, Rotilio A, Rigobello L, Pomes A, Parenti A &

Alessio L. Primary intrasellar coccidiodomycosis simulating a
pituitary adenoma. Neurosurgery 1991 28 748-751. (https://doi.
0rg/10.1227/00006123-199105000-00022)

14 Takahashi T, Shibata S, Ito K, Ito S, Tanaka M & Suzuki S.
Neuroimaging appearance of pituitary abscess complicated with
close inflammatory lesions — case report. Neurologia Medico-Chirurgica
1998 38 51-54. (https://doi.org/10.2176/nmc.38.51)

15 Hwang SL & Howng SL. Pituitary abscess: CT and MRI findings.
Journal of the Formosan Medical Association 1996 95 267-269.

16 Wolansky LJ, Gallagher JD, Heary RE, Malantic GP, Dasmahapatra A,
Shaderowfsky PD & Budhwani N. MRI of pituitary abscess: two
cases and review of the literature. Neuroradiology 1997 39 499-503.
(https://doi.org/10.1007/s002340050453)

17 Sabbah P, Bonardel G, Herve R, Marjou F, Hor F, Pharaboz C &
Bauduceau B. CT and MRI findings in primitive pituitary abscess: a
case report and review of literature. Journal of Neuroradiology 1999 26
196-199.

18 Dechambenoit G, Datie A, Grunitzky EK, Ba Zeze V, Boni N,

Kakou M & Santini J]. Pituitary abscess treated by medication. Revue
Neurologique 1993 149 567-571.

19 Kaur A, Agrawal A & Mittal M. Presumed pituitary abscess without
infectious source treated successfully with antibiotics alone.

Journal of Neuro-ophthalmology 2005 25 185-188. (https://doi.
01g/10.1097/01.wno.0000177292.06727.9¢)

20 Karagiannis AK, Dimitropoulou F, Papatheodorou A, Lyra S, Seretis A
& Vryonidou A. Pituitary abscess: a case report and review of the
literature. Endocrinology, Diabetes and Metabolism Case Reports 2016
2016 160014. (https://doi.org/10.1530/EDM-16-0014)

Received in final form 12 January 2018
Accepted 2 February 2018

http://www.edmcasereports.com


https://doi.org/10.1530/EDM-17-0162
https://doi.org/10.1590/S0004-282X2002000500033
https://doi.org/10.1590/S0004-282X2002000500033
https://doi.org/10.3171/jns.2001.95.2.0233
https://doi.org/10.3171/jns.2001.95.2.0233
https://doi.org/10.1080/02688699746492
https://doi.org/10.1080/02688699746492
https://doi.org/10.1007/s11102-006-8327-z
https://doi.org/10.1007/s11102-006-8327-z
https://doi.org/10.5005/jp-journals-10002-1110
https://doi.org/10.5005/jp-journals-10002-1110
https://doi.org/10.1177/197140091002300509
https://doi.org/10.1177/197140091002300509
https://doi.org/10.1507/endocrj.50.825
https://doi.org/10.1016/j.clineuro.2012.02.020
https://doi.org/10.1016/j.clineuro.2012.02.020
https://doi.org/10.1111/j.1365-2265.2010.03890.x
https://doi.org/10.1111/j.1365-2265.2010.03890.x
https://doi.org/10.1007/s11102-016-0757-7
https://doi.org/10.1007/s11102-016-0757-7
https://doi.org/10.3171/jns.1977.46.5.0601
https://doi.org/10.1227/00006123-199105000-00022
https://doi.org/10.1227/00006123-199105000-00022
https://doi.org/10.2176/nmc.38.51
https://doi.org/10.1007/s002340050453
https://doi.org/10.1097/01.wno.0000177292.06727.9c
https://doi.org/10.1097/01.wno.0000177292.06727.9c
https://doi.org/10.1530/EDM-16-0014

	Summary
	Background
	Learning points:
	Case presentation
	Investigation
	Treatment
	Outcome and follow-up
	Discussion
	Declaration of interest
	Funding
	Patient consent
	Author contribution statement
	References

