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Introduction: Flexion contracture has been reported to be associated with

hypopituitarism and hypoadrenalism. We reported a case of a patient who

presented with stiff-person syndrome (SPS) mimic secondary to prolactinoma-

associated hypopituitarism.

Methods: A case of SPS mimic secondary to hypopituitarism was reported.

Literature review identified six additional reported SPS mimic cases associated

with hypopituitarism until July 2025. We summarized the etiologies, clinical

features, and therapeutic revelations of these cases.

Results: We described a patient who developed progressive rigidity of the lower

limbs and trunk with painful spasms precipitated by sensory stimuli for 6 months,

initially suspected as SPS. Investigations indicated hypopituitarism secondary to

prolactinoma, and hormone replacement therapy showed a favorable clinical

response. The literature review showed six similar cases of SPS mimic secondary

to hypopituitarism. The underlying causes were attributed to pituitary mass and

Sheehan’s syndrome for male and female patients, respectively. Flexion

contracture and painful spasms predominated the typical pictures and

responded satisfactorily to glucocorticoid supplementation.

Conclusions: SPS mimic is a rare neurological manifestation secondary to

hypopituitarism, typically hypoadrenalism. Our report raises awareness of this

potential complication to promote early hormonal evaluation and prompt

glucocorticoid replacement therapy. Further studies are warranted to elucidate

the mechanism between adrenal deficiency and neurological manifestations.
KEYWORDS

stiff-person syndrome, hypopituitarism, hypoadrenalism, hyponatremia, hormone
replacement therapy
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1 Introduction

Stiff-person syndrome (SPS) is a rare neurological disorder

regarded as an autoimmune neuronal hyperexcitability disease,

generally associated with antibodies against glutamic acid

decarboxylase (GAD) and thus classified as a GAD antibody

spectrum disorder (1). The classic SPS is characterized by

progressive rigidity primarily affecting the lower limbs and trunk

muscles, accompanied by painful spasms precipitated by startling

stimuli. The typical electromyographic (EMG) pattern shows a

continuous firing of motor-unit activity that is hardly suppressed

voluntarily (2, 3). Broader subtypes have been recognized beyond

the classic form, including paraneoplastic SPS and progressive

encephalomyelitis with rigidity and myoclonus, which are

associated with antibodies against amphiphysin, gephyrin, or

glycine receptors (4). The diagnosis is further complicated in

cases of seronegative SPS, as well as in SPS mimics—similar

presentations of SPS due to other disease entities (5).

Hypopituitarism is an endocrine disorder characterized by partial

or complete deficiency of pituitary hormones. The underlying

etiologies are highly heterogeneous, ranging from common sellar

masses to rare genetic mutations (6). Clinically, hypopituitarism

encompasses various subtypes, namely, hypoadrenalism,

hypothyroidism, or hypogonadism. Depending on the severity and

extent of the pituitary axes’ dysfunction, the manifestations vary from

chronic insidious symptoms to acute life-threatening crises. Given the

close interaction between endocrinology and neurology, certain

neuromuscular dysfunctions are attributed to hormone disturbances

in hypopituitarism that may resemble primary neurological disorders.

This overlap often renders challenges in early identification and

frequently resulted in underdiagnosis and mismanagement (7).

Here, we report a case of SPS mimic secondary to prolactinoma-

induced hypopituitarism, and review similar SPS mimic cases due

to hypopituitarism that have been published to date.
2 Materials and methods

2.1 Case presentation

A 68-year-old man presented with a 6-month history of

progressive stiffness that started from the bilateral lower limbs,

ascending to the body trunk and waist and leading to a fixed

deformity. The stiffness was prone to be superimposed by minor

tactile stimuli, and considerable time and effort were required for

him to be fully relieved to ambulation. There was no significant

medical, family, or psychosocial history with the exception of a

previous myocardial infarction. Neurologic examination revealed

an alert and fully oriented man with restricted upward gaze. Muscle

tone was persistently increased in bilateral lower limbs and was

elicitable in the upper limbs and abdominal muscles upon tactile

stimuli. Tendon reflexes were generally reduced. Postural

abnormalities were marked by flexion contracture and difficulty

in initiating gait. The distribution and trigger of rigidity were in

concordance with classic SPS, and his vertical oculomotor palsy was
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initially considered as an unusual abnormality occurring in SPS and

GAD antibody spectrum disorder-related cerebellar ataxia.

He was admitted with a suspected diagnosis of SPS and

underwent relevant examinations. Laboratory tests were largely

unremarkable except for inflammatory indicators and thyroid

function panels, namely, an elevated erythrocyte sedimentation rate

(ESR) of 33 mm/h, a borderline positive result of respiratory syncytial

virus (RSV) IgM, and a decreased free thyroxine (FT4) level of 0.39

ng/dL (Supplementary Table). A lumbar puncture was performed,

revealing cerebrospinal fluid (CSF) cell counts and a protein level of

4×106/L and 68.6 mg/dL, respectively. Despite an increased 24-h

intrathecal IgG synthesis rate of 13.55 mg/24 h, the findings of type

IV oligoclonal bands and a CSF serum albumin ratio of 9.46×10−3

indicated the breakdown of the blood–brain barrier and the absence

of intrathecal IgG synthesis. No anti-GAD or anti-amphiphysin

antibodies—both known to be pathogenic for SPS—were detected

in either serum or CSF. EMG observed paroxysmal motor-unit

potential firing of the right rectus abdominis at the resting state,

which self-relieved after 4 min without using diazepam (Figures 1A,

B). Clonazepam 1 mg daily was administered as standard SPS

treatment, but no expected improvement in stiffness was observed.

These atypical features raised red flags, promoting alternative

explanations beside the diagnostic hypothesis of SPS.

Though clonazepam was gradually withdrawn due to the side

effects of drowsiness and feebleness, the symptoms persisted and

rapidly progressed to somnolence and delirium. The electrolyte result

reported a severe hyponatremia with a sodium level of 121 mmol/L.

Standard intravenous and oral sodium supplementation was initiated,

which proved ineffective in the subsequent 2 days. Further

investigations were thus conducted. Brain magnetic resonance

imaging (MRI) revealed a homogeneously enhanced pituitary with

an empty sella, redirecting an alternative diagnosis to the underlying

pituitary pathology (Figures 1C–E). A pituitary crisis was suspected

based on an abnormal pituitary function panel (Supplementary Table),

particularly disruption of gonadal function (FSH 0.97 mIU/mL,

LH 0.38 mIU/mL, and PRL >204 ng/mL). Given the infection upon

admission, the pituitary decompensation was presumably attributed to

precipitated inflammatory stress. Meanwhile, the patient’s condition

further deteriorated to the extent of developing acute coronary

syndrome when the Troponin I level peaked at 4.636 ng/mL and the

electrocardiogram showed ST-segment depression in the inferior and

extensive anterior leads.

For treatment, acyclovir, ceftriaxone, and intravenous

immunoglobulin (10 and 25 g/day for 3 days each) were

administered to address potential infection. In addition, intravenous

corticosteroid supplement was initiated with hydrocortisone 200 mg/

day for 5 days, followed by methylprednisolone 1,000 mg/day for 3

days with a tapering of 500, 240, and 120 mg/day for 1 day each.

Conservative strategies, mainly dual antiplatelet and warfarin, were

applied for the cardiovascular event. Two days after the addition of

hydrocortisone 200 mg/day, there was a dramatic improvement in

both consciousness and stiffness, accompanied by normalization of

sodium level to 140 mmol/L. Over the following 10 days, the patient’s

consciousness gradually returned to normal. Meanwhile, he exhibited

significant improvement in stiffness and ambulation without
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assistance. Neurologic examination revealed an alert man with mild

cognitive impairment. Increased muscle tone remained, but tendon

reflexes recovered normally in the upper limbs, with a bilateral positive

Babinski sign. Plasma sodium level stabilized at 135 mmol/L and

Troponin I recovered to 0.009 ng/mL. The patient was subsequently

discharged with a prescription of prednisone 60 mg, levothyroxine

25 mg, and bromocriptine 2.5 mg daily.

A pituitary operation was performed 1month later, which revealed

a yellow gelatinous tumor that invaded into the cavernous sinus,

wrapping the internal carotid artery and compressing cranial nerve

III and VI (Figures 2A,B). Post-operational biopsy confirmed the

diagnosis of invasive macroprolactinoma (Figures 2C–F). PRL

returned to physiological ranges 5 days after the total tumor

resection. The patient’s clinical manifestations of pyramidal tract

signs and contractures, as well as biochemical abnormalities, resolved

completely in the 1-year follow-up. Yet, his mild cognitive impairment

remained until the end of the follow-up.
2.2 Literature review

A systematic literature review was conducted in PubMed and

Google Scholar to identify relevant articles reporting SPS mimics

associated with hormone disturbances. The search was performed

using the search term [(hypopituitarism) OR (hypoadrenalism) OR

(hypocortisolism)] AND [(stiff person syndrome) OR (stiff man
Frontiers in Endocrinology 03
syndrome)]. The last literature search was performed on 12 July

2025, with restriction to English-language publications. References of

relevant articles were also screened to identify additional reports.

Inclusion criteria comprised eligible cases with (i) initial misdiagnosis

of SPS and (ii) subsequent confirmation of hypoadrenalism.

Exclusion criteria comprised studies (i) other than case reports, (ii)

lacking full-text access, or (iii) with insufficient clinical details for data

extraction. The screening of titles, abstracts, and full texts was

performed by a single investigator (M.Z.).
2.3 Data collection

From each eligible case, data were collected on patient

demographics (age, gender, and ethnicity), underlying etiologies,

clinical manifestations, laboratory evaluation, imaging findings,

EMG features, diagnoses, treatment, and prognosis. The clinical

manifestations included musculoskeletal symptoms, their duration

and distribution, and response to standard SPS management.

Laboratory evaluation focused on plasma sodium level, endocrine

panels, and anti-GAD or anti-amphiphysin antibodies detection.

Imaging and EMG findings recorded the pituitary region MRI/CT

(computed tomography) and motor-unit activity presentations,

respectively. Treatment and prognosis data retrieved information

on corticosteroid prescription, additional remedies, and

therapeutic response.
FIGURE 1

EMG and MRI presentation. EMG observed spontaneous but transient motor-unit potential firing of the right rectus abdominis at the resting state (A),
which self-relieved in 4 min without diazepam (B). T1-weighted (C), T2-weighted (D), and Gd-enhanced T1-weighted (E) MRI scan of the brain
showed a heterogeneously enhanced pituitary and empty sella.
frontiersin.org

https://doi.org/10.3389/fendo.2025.1664695
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org


Zheng et al. 10.3389/fendo.2025.1664695
3 Results

3.1 Demography and etiologies

A total of six previously reported cases of SPS mimic associated

with endocrine dysfunction were identified (Table 1) (8–13). Together

with our case, seven patients were included in the analysis. The overall

median age was 61 years old (range, 42–68), with a median age of 66

years (range, 61–68) inmen and 51 years (range, 42–51) in women. Sex

distribution was relatively balanced, with a male-to-female ratio of 4:3.

With respect to underlying etiologies, all male patients (n = 4)

were diagnosed with hypopituitarism associated with various sellar

masses, comprising both benign and aggressive lesions (11–13).
Frontiers in Endocrinology 04
The majority of female patients (n = 2) underwent postpartum

hemorrhage and developed hypopituitarism secondary to Sheehan’s

syndrome, except one diagnosed with isolated ACTH deficiency

and primary hypothyroidism (8–10).
3.2 Clinical manifestations

Across cases, the most common musculoskeletal features included

muscle stiffness and painful spasms, frequently involving the lower

limbs and trunk. Precipitations, such as motion and tactile stimuli, were

recorded in three of the cases. The duration of symptoms ranged from

2 weeks to 3 years prior to diagnosis. Laboratory data consistently
FIGURE 2

Intra-operative observation and post-operative biopsy (×200). (A) A yellow gelatinous tumor invaded into the cavernous sinus, wrapping the internal
carotid artery and compressing cranial nerve III and VI. (B) Oculomotor nerve (CN III), abductor nerve (CN IV), and internal carotid artery (ICA) were
exposed after tumor resection. (C) Hematoxylin and eosin (H&E) staining demonstrated uniform tumor cells with round nuclei and eosinophilic
cytoplasm. (D) Immunohistochemistry for prolactin (PRL) revealed diffuse strong cytoplasmic positivity. (E) Ki-67 staining demonstrated a low
proliferative index of 2%. (F) Pit-1 immunostaining revealed diffuse nuclear positivity.
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TABLE 1 Characteristics and management of reported SPS mimic associated with hypopituitarism.

Author Age/sex/ Clinical Imaging
Treatment Prognosis

ossible
uitary

Transient improvement with
baclofen
Hydrocortisone 20 mg/day

Improvement of
painful cramps and
stiffness within 1
month

r
ne
bly due
ituitary

Partial benefit of standard SPS
treatment
Hydrocortisone 30 mg/day
Thyroxine 100 mg/day

Complete
disappearance of
symptoms and
almost normal EMG
within 6 months

yroidism
Prednisolone 5 mg/day

Rapid disappearance
of musculoskeletal
manifestation in 2
weeks

alamic

ism

Hydrocortisone 100 mg q8h
Thyroxine 25 mg/day
Surgery and radiotherapy

Improvement of pain
and stiffness within 2
days

Hydrocortisone 30 mg/day,
gradually reduced to 15 mg/day

Improvement of
musculoskeletal
symptoms within a
day

adenoma
ism

Hydrocortisone 50 mg tid iv for
24 h → 20 mg tid po for 2 weeks
→ 15 mg/day
Testosterone enanthate 250 mg
Levothyroxine 25 and 50 mg/day

Improvement of
stiffness and
instability within 1
week

No response to clonazepam
IVIg 10 g/day and 25 g/day for 3
days each
Hydrocortisone 200 mg/day for 5
days → methylprednisolone 1 g/
day for 3 days and daily dose

Improvement of
clinical
manifestations within
2 days
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(year) ethnicity manifestations
Laboratory evaluation

findings
EMG findings Diagno

George
et al.
(1984) (8)

42/F
English

Painful spasms, muscular
rigidity, and flexion
contracture over trunk and
limbs for 3 years

Sodium 133 mmol/L↓
Marginally low T4 and T3
levels
ACTH, GH, and PRL↓

Empty sella

Motor-unit discharge
persisted during
attempted antagonistic
muscle contraction

Hypopitui
secondary
intrapartu
necrosis

Chroni
et al.
(2000) (9)

51/F
Greek

Muscle stiffness in lower
trunk, proximal leg with
stimulus induced painful
spasms for 16 months

Insufficient response of TSH,
FSH/LH, ACTH, and GH to
stimulation with TRH, LHRH,
CRH, and GHRH, respectively

Narrow sella
turcica, atrophic
and displaced
pituitary gland

Bilaterally continuous
and volitionally
insuppressible firing of
normal motor-unit
potentials

Multiple a
pituitary h
deficiency
to postpar
necrosis

Odagaki
et al.
(2003)
(10)

51/F
Japanese

Flexion contracture of the legs
and muscle stiffness in lumbar
and thigh for 3 years

TSH 20 mIU/mL↑, FT4 0.6 ng/
dL↓
No response of ACTH or
cortisol to stimulation with
CRH or insulin
Negative anti-GAD antibody

No remarkable
findings

Combined neuropathic
and myopathic changes

Isolated A
deficiency
Primary h

Lee et al.
(2004)
(11)

64/M
Chinese

Muscle stiffness and painful
spasms over lower back and
legs precipitated by motion
and tactile stimuli for 3 weeks

Morning cortisol, thyroxine,
and anterior pituitary
hormones↓
PRL↑

18 mm enhancing
hypothalamic
tumor with optic
chiasm
involvement

NA
Primary h
lymphoma
Panhypop

Kinoshita
et al.
(2010)
(12)

61/M
Japanese

Progressive tautness, muscle
pain and arthralgia, flexion
contractures of the lower
limbs for 1 month

Sodium 129 mmol/L↓
ACTH 7.0 pg/mL↓, cortisol 0.5
mg/dL↓
No and low response in CRH
and rapid ACTH test,
respectively
GH, PRL, LH, and FSH↑

Empty sella Normal
Isolated A
deficiency

Goh et al.
(2022)
(13)

68/M
Malaysian

Lower limb stiffness and
truncal instability for 2 weeks

Sodium 122 mmol/L↓
Morning cortisol 24 nmol/L↓,
inadequate response of ACTH
to simulation tests
FT4, FSH, LH, and
testosterone↓
PRL 546 mU/mL↑

Multilobulated
sellar lesion with a
small
hyperintensity
area

NA
Pituitary m
Panhypop

Present
case

68/M
Chinese

Rigidity of lower limbs and
trunk with painful spasms
precipitated by sensory stimuli
for 6 months

Sodium 121 mmol/L↓
Low gonadal, thyroid, and
adrenal cortex hormones
PRL >204 mU/mL↑
Negative anti-GAD or anti-
amphiphysin antibodies

Homogeneously
enhanced pituitary
with an empty
sella

Spontaneous but
transient self-relieved
motor-unit potential
firing

Prolactino
Anterior
hypopituit
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showed endocrinological dysfunction, namely, the disruption of

hypothalamic–pituitary–adrenal (n = 7), hypothalamic–pituitary–

thyroid (n = 6), and hypothalamic–pituitary–gonad (n = 4) axes.

Hyponatremia in four cases was accompanied by ACTH and/or

cortisol deficiency. Negative serum anti-GAD (n = 2) or anti-

amphiphysin (n = 1) antibodies were found in all available cases.

Neuroimaging findings often revealed abnormalities in pituitary (n = 5)

or hypothalamus (n = 1) regions, and EMG examinations

demonstrated abnormal motor-unit activity (n = 3).
3.3 Therapeutic management

In the three cases that initially applied standard SPS treatment,

including sedatives and anti-spasticity drugs, only transient or partial

improvement if any response was observed. Subsequent treatment

strategies primarily focused on hormone replacement therapy.

Hydrocortisone was initiated, either orally or intravenously, at daily

doses ranging from 10 to 300 mg in most patients (n = 6). Moreover,

prednisolone 5mg daily was prescribed alternatively in one case as well.

In acute adrenal crisis, high-dose intravenous methylprednisolone and

immunoglobulin were administered in combination. Concomitant

hypothyroidism and hypogonadism were managed with thyroxine (n

= 4) and testosterone (n = 1) replacements, respectively, and surgery or

radiotherapy was applied in two patients with pituitary tumors. All the

treatment received favorable outcomes, with rapid improvements of

neuromuscular symptoms within days or weeks.
4 Discussion

4.1 Summary of clinical findings

We reported a patient with SPS mimic who initially experienced

chronic progressive stiffness in the lower limbs and trunk, preceding

an acute pituitary crisis characterized by severe hyponatremia and

likely precipitated by subclinical infection. Combined with the

unusual feature for classic SPS (e.g., oculomotor palsy), the

clinical picture ultimately redirected the diagnosis to a movement

disorder associated with hypopituitarism secondary to a

pathologically confirmed prolactinoma.

Together with six published cases, the pooled findings delineate a

distinctive subgroup of SPS mimics associated with endocrine

dysfunction. The patients were typically middle-aged to elderly,

with sex-specific etiologies. The pattern of sellar masses in male

patients and obstetric complications in female patients appeared to

underlie the approximately decade-earlier onset observed in females.

Despite the phenotypic resemblance to SPS, the movement disorders

secondary to hypoadrenalism displayed a distinctive triad: ACTH

and/or cortisol deficiency (or related hyponatremia), negative anti-

GAD (or anti-amphiphysin) antibodies, and limited response to

benzodiazepine. These findings underscore the importance of

scrutinizing pituitary function and morphology in atypical SPS

cases, which may provide critical clues for hypoadrenalism as an

alternative and treatable diagnosis.
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4.2 Proposed pathophysiological
mechanisms

4.2.1 Macroprolactinoma with pituitary apoplexy
The pituitary neuroendocrine tumor, particularly macroadenoma,

was regarded as a risk factor for pituitary apoplexy (14, 15). We

speculated that our patient’s disease commenced with a

macroprolactinoma undergoing asymptomatic partial tumor

apoplexy before admission (16, 17). While the remaining non-

infracted tumor continued to grow and protrude into the cavernous

sinus, the necrotic portion was gradually resorbed and incurred an

arachnoid herniation into the sella turcica. The secondary empty sella

induced both compression on the pituitary and subclinical hormonal

dysfunction (18, 19). Upon a virus infection, the sustained homeostasis

decompensated under inflammatory stress, culminating in

adrenal insufficiency.

4.2.2 Glucocorticoid deficiency
Glucocorticoid deficiency has been hypothesized to directly

impair the activity of membrane Na-K-ATPase, as well as diminish

its permissive effect on the sensitivity of b-adrenergic stimulation on

enhancing the Na-K pump function (20, 21). The restricted

potassium influx favors depolarization and neuromuscular

excitability, ultimately leading to stiffness and spasms. Another

hypothesis suggests that glucocorticoids are indispensable in

maintaining muscle properties and functions. Evidence from

patients with Addison’s disease on conventional steroid treatment

supported altered contractile properties and decreased endurance

(22), and animal experiments further observed atrophy of type II

fibers and slowed contractile properties following steroid treatment

(23, 24). Together, adrenal insufficiency may contribute to muscle

stiffness through disruptions in both energy metabolism and muscle

properties. The insidious onset of contractures, predilection of leg

and knees, and fixation of flexion position support this

pathophysiological mechanism that the larger bulk of muscles are

more vulnerable to such chronic metabolic disturbances.

The key to hypoadrenalism-related SPS mimic treatment focuses

on hormone replacement therapy. Both first-choice hydrocortisone

and alternative prednisone are highly prescribed, because of their

short to medium effect as analogs of endogenous cortisol. The routine

doses range from hydrocortisone 15 to 25 mg daily, depending on the

disease course and severity. Emergency of adrenal crisis like our

present case, however, demands immediate intravenous or

intramuscular hydrocortisone for resuscitation regardless of

overdose. Meanwhile, at least 40 mg of oral hydrocortisone daily

should be additionally maintained until the underlying cause is

resolved and the clinical condition stabilizes (25, 26).

4.2.3 Hypothyroidism and Hoffmann’s syndrome
A complex form of long-standing hypothyroidism and

hypothyroid myopathy, known as Hoffmann’s syndrome, may

have also contributed to musculoskeletal symptoms (27, 28). The

hallmark manifestations include proximal muscle weakness,

stiffness, and pseudohypertrophy. Investigations typically

demonstrate elevated creatine kinase levels and myopathic-
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featured EMG findings (29, 30). The hypothyroidism was

confirmed in our case at the onset of discomfort, as well in other

reported cases. In hypothyroidism management, it is crucial that

glucocorticoid supplementation is initiated prior to thyroxine

replacement, in case of precipitating a potential Addisonian crisis

(31). Given that hypometabolism in hypothyroidism reduces both

cortisol clearance and demand, imprudent thyroxine replacement

can acutely deplete the availability of circulating cortisol while

simultaneously increasing the requirement for it. In the context of

concurrent adrenal insufficiency, relative adrenal insufficiency can

further deteriorate into a life-threatening crisis. This emphasizes

that the sequence of hormone replacement matters in such cases

with multiple anterior pituitary hormone deficiencies.
4.3 Limitations

This study has several limitations. First, the pre-cortisol level

from initial presentation was absent in our case, yet the temporal

correlation indirectly supported our hypothesis. Given that the low-

dose cortisol was administered prior to plasma hormone

determination, it is likely that endogenous cortisol level was

further lower than measured. Second, some included cases dated

to distant years when clinical evaluations were limited, and the

selected databases were unable to ensure exhaustive case retrieval.

Nevertheless, the majority of the included studies provide solid

clinical data supporting such a rare presentation. Future cohort and

experimental studies are warranted to clarify the prevalence of

endocrine-related SPS mimics, optimize diagnostic and

management strategy, and elucidate the mechanisms by which

hormonal deficiencies modulate neuromuscular excitability.
5 Conclusions

In conclusion, we presented a rare case in which SPS-like

symptoms were the initial presentation of an underlying

macroprolactinoma with hypopituitarism. To the best of our

knowledge, this is the first published description of SPS mimic

precipitated by a concurrent pituitary and adrenal crisis. The

clinical course emphasizes the need for careful endocrine

evaluation in atypical SPS presentations with abnormal electrolyte

levels and pituitary imaging, while also highlighting the potential

importance of prompt cortisol replacement in preventing life-

threatening complications. Future directions should include

epidemiological, clinical, and mechanistic studies, with this case

illustrating the rarity, diagnostic challenges, and possible

pathophysiology of endocrine-related SPS mimics.
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