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Introduction

Parry–Romberg syndrome (PRS) is a rare disease, manifest-
ing as facial hemiatrophy, affecting the skin, subcutaneous 
tissues, bone, and muscle.1,2 It has a predilection for 
females.1,2 PRS is gradually progressive and a self-limiting 
disease where the process usually resolves within 2–10 years.2 
The etiology of PRS is still unknown. Several theories have 
been proposed: trauma, infection, sympathetic dysfunction, 
vasculitis, and autoimmune.2,3 Linear scleroderma en coup 
de sabre (LSCS) is described as a unilateral linear depression 
typically located between the crown and forehead.4 The 
association of PRS with LSCS has been well described in the 
literature.1–5 In a 2007 retrospective review of 54 patients 
with LSCS, 28% of patients also had PRS while a 1956 
review reported 42% of patients having both PRS and 
LSCS.1,6 Some authors advocate that PRS and LSCS are on 
a spectrum of the same pathology.2–4

A wide array of neurological symptoms in PRS has been 
noted in the literature. In a 2015 review, the authors reviewed 
neurological symptoms in PRS and noted epilepsy as the most 
common.7 Sympathetic dysregulation in PRS has also been 
noted in the literature. A 2006 case report noted sympathetic 
hyperactivity in a patient with PRS. The authors described 
increased pulse amplitude and diaphoresis on one side of the 
forehead ipsilateral to facial atrophy.8 Another case report 

found changes in temperature and pain thresholds in the con-
tralateral lower limb as well as an absence of a sympathetic 
skin response in the contralateral foot in a patient with PRS.9 
Some authors have even suggested sympathetic hyperactivity 
and dysregulation as a possible mechanism in the develop-
ment of PRS.10,11 In 1960, cervical sympathectomy in rat mod-
els was used to induce facial hemiatrophy.11 A case report in 
2012 suggested cervical sympathetic hyperactivity as a possi-
ble etiology of facial hemiatrophy after linear polarized near-
infrared light therapy to the stellate ganglion helped relieve 
pain in the temporomandibular joint in a patient with PRS.10 
Here, we present a case of parasympathetic hyperactivity, cog-
nitive dysfunction, and olfactory hallucinations in PRS.

Case presentation

Here, we describe a 46-year-old female who came into the 
office reporting olfactory hallucinations. History included 
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multiple endocrine neoplasia type 1 (MEN 1) syndrome sta-
tus post-parathyroidectomy, thymectomy via robotic video-
assisted thoracoscopic surgery (VATS), and pituitary 
adenoma resection. She had cognitive slowing and small 
fiber neuropathy. Her symptoms of parasympathetic hyper-
activity include urinary incontinence, bowel incontinence, 
diarrhea, orthostatic hypotension, anhidrosis, and miosis of 
the right eye. Often these symptoms present as mild flares 
several times per month. During more severe flares, which 
occur about once a month, her symptoms progress to include 
severe blurry vision of the right eye, miosis of the right eye, 
severe difficulty with verbal cognition, short-term memory 
loss, and severe fatigue. She subsequently noticed a tender 
linear depression on the right center of her forehead that 
eventually widened and extended along the top and back of 
her skull, leading to her diagnosis of scleroderma en coup de 
sabre. She also noticed an expanding indent on her right tem-
ple. She eventually reported progression of tissue loss 
extending to the involvement of her right cheekbones and the 
right side of her nose. Wearing glasses became difficult due 
to the significant size difference of her face and head from 
right to left. Right-sided facial atrophy of the cheek and nose 
can be seen in Figure 1. In Figure 2, en coup de sabre is noted 
on her forehead. A magnetic resonance imaging (MRI) in 
March of 2019 demonstrated punctate T2 hyperintensities in 
the right corona radiata and left frontal periventricular white 
matter. Her symptoms were found to be consistent with 
facial hemiatrophy also known as PRS.

Discussion

PRS remains a clinical diagnosis with no universal diagnos-
tic criteria.2 The main characteristic feature of PRS is hemi-
facial atrophy within the dermatome of the trigeminal nerve 
branches.2 Consistent with this description, our patient expe-
rienced slow progression of unilateral tissue loss of the cheek 
and nose. The linear depression in this case appears to be 
consistent with LSCS given its physical features, but other 
possible diagnoses still exist. One case report described lin-
ear cutaneous lupus erythematous on the forehead mimick-
ing linear scleroderma.12 Corticosteroid-induced atrophy, 
panniculitis, progressive partial lipodystrophy, and focal der-
mal hypoplasia have also been noted in the literature as part 
of the differential diagnosis for LSCS.5

Typical MRI findings on T2-weighted imaging in PRS 
can demonstrate hyperintense white matter lesions usually 
ipsilateral to skin involvement but can be found bilaterally as 
well.2,3 Other MRI findings include ipsilateral cerebral hemi-
atrophy and intraparenchymal calcifications.3 Consistent 
with the literature, our patient’s MRI demonstrated hyperin-
tensities in the white matter on T2-weighted imaging.

There are no guidelines on the treatment of PRS.2,3 A 2015 
literature review describes methotrexate as standard therapy 
for active disease and is sometimes combined with oral pred-
nisone for the first 3 months.2 A 2020 literature review includes 
the following additional treatment modalities for PRS: anti-
convulsants for seizures and cosmetic procedures, such as 
autologous fat grafts, after stabilization of disease.3

Figure 1.  Right-sided facial atrophy of the cheek and nose.
Figure 2.  Coup de sabre noted on the forehead.
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Our patient’s autonomic symptoms present intermittently 
as flares of parasympathetic hyperactivity: unilateral miosis, 
urinary incontinence, anhidrosis, diarrhea, fecal incontinence, 
and orthostatic hypotension. The etiology of parasympathetic 
hyperactivity includes multiple pathologies. Horner’s syn-
drome, which is characterized by ipsilateral ptosis, miosis, 
and anhidrosis, is caused by disruption of sympathetic input 
to the head allowing for unopposed parasympathetic activ-
ity.13,14 It can occur with lesions to the lateral medulla, such as 
stroke and multiple sclerosis.13 Other causes of Horner’s syn-
drome include damage to the peripheral sympathetic system, 
such as from thoracic or thyroid surgery.14 Our patient’s 
recent surgical history included parathyroidectomy, thymec-
tomy via robotic VATS, and pituitary adenoma resection. 
Given the location of these surgical sites, it is possible that 
traumatic disruption of sympathetic fibers of the cervical 
plexus or thoracic sympathetic trunk could have led to unop-
posed parasympathetic activity. With absent or minimal sym-
pathetic input, the parasympathetic system is unopposed, 
leading to the symptoms of parasympathetic hyperactivity: 
unilateral miosis, urinary incontinence, anhidrosis, diarrhea, 
fecal incontinence, and orthostatic hypotension. It is also pos-
sible that the PRS and dysautonomia occur coincidentally as 
alternative etiologies for gastrointestinal dysautonomia exist. 
Pandysautonomia can affect both sympathetic and parasym-
pathetic nerves, leading to gastrointestinal symptoms.15 
Selective cholinergic dysautonomia can result in gastrointes-
tinal dysmotility and occurs after infection with Epstein–Barr 
Virus (EBV) or influenza.15 Idiopathic orthostatic hypoten-
sion can be associated with gastrointestinal motor dysfunc-
tion, such as fecal incontinence.15

Our findings are consistent with another reported associa-
tion between dysautonomia and PRS. Dysautonomia may 
contribute to inflammation resulting in tissue destruction. 
Although the pathogenesis of PRS is unknown, there are sev-
eral theories, including sympathetic dysregulation and 
trauma.3 A 2012 review cited that trauma has been hypothe-
sized to be the origin of PRS in 24%–34% of patients, includ-
ing operative traumas, such as thyroidectomy.16 In one 2019 
review, the authors noted sympathetic nervous system dys-
function after traumatic disruption of cervical plexus or tho-
racic sympathetic trunk as one of the potential etiologies of 
PRS.17 One review cited several case reports of ipsilateral 
Horner’s syndrome in PRS, which would be consistent with a 
sympathetic nerve dysfunction.16 A 2004 case report noted 
PRS development after a thoracoscopic sympathectomy of the 
upper thoracic sympathetic nerve ganglions for palmar hyper-
hidrosis.18 Here, we describe symptoms of parasympathetic 
hyperactivity and PRS in a patient with a history of MEN 1 
syndrome who underwent parathyroidectomy, thymectomy 
via robotic VATS, and pituitary adenoma resection. Given our 
patient’s surgical history and symptoms of parasympathetic 
hyperactivity, it is possible that traumatic disruption of sympa-
thetic fibers of the cervical plexus or thoracic sympathetic 
trunk could have led to the development of PRS.

Currently, there is a lack of research on managing dysau-
tonomia in PRS. Management in dysautonomia in other neu-
rological diseases has been previously reported. A 2015 
review on autonomic failure in E-synucleinopathies describes 
treatment concentrating on orthostatic hypotension in order 
to reduce syncope and fall risk. The authors noted the fol-
lowing measures to manage orthostatic hypotension: wear-
ing compression stockings, standing up slowly, consuming 
2–2.5 L of water and 8 g NaCl daily, and avoiding heat and 
alcohol while fludrocortisone and the pressor midodrine are 
used when lifestyle measures fail.19

Our report includes limitations. Precocious diagnosis of 
PRS is possible, given the lack of precise and universal diag-
nostic tools available for PRS. Another limitation is the ina-
bility to establish causality between dysautonomia and PRS, 
given the descriptive nature of this report. It is possible that 
the association between unopposed parasympathetic activity 
and PRS is merely coincidental and the two disease processes 
are separate from one another. Further research will help to 
clarify the link between sympathetic dysregulation and PRS 
and to optimize the treatment of dysautonomia in PRS.

Conclusion

PRS is a rare self-limiting disease characterized by hemifa-
cial atrophy and is strongly associated with LSCS. The eti-
ology remains unclear, but sympathetic dysregulation has 
been proposed as a possible etiology. Our case presents a 
patient with PRS who presented to the clinic with symp-
toms of parasympathetic hyperactivity. Here, we propose 
interruption of sympathetic fibers as a possible mechanism 
for the development of parasympathetic hyperactivity and 
development of PRS. Clinicians should be aware of the 
association between PRS and dysautonomia, and further 
research is required to better optimize the treatment of 
dysautonomia in PRS.
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