
R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  2 4 4 1 – 2 4 4 7  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

Chronic inflammatory demyelinating 

polyneuropathy: A unique case of chronic disease 

with atypical features 

� , ✩✩ 

Omari Christie, MD 

a , ∗, Kavya Mirchia, MD 

a , Rajiv Mangla, MD 

a , Ali Hussain, MD 

c , 
Abdelmohsen Radwan Hussien, MD 

a , b 

a SUNY Upstate Medical University, 750 E Adams Street, Syracuse, NY 13210, USA 

b UT Southwestern, 5323 Harry Hines Blvd, Dallas, TX 75390, USA 

c University of Rochester, 601 Elmwood Avenue, Rochester, NY 14624, USA 

a r t i c l e i n f o 

Article history: 

Received 20 August 2021 

Revised 5 March 2022 

Accepted 9 March 2022 

Keywords: 

Chronic inflammatory 

demyelinating polyneuropathy 

Chronic disease 

Disease distribution 

Multiple sclerosis-like 

Osseous remodeling 

Prognosis 

a b s t r a c t 

We present a unique case of diffusely extensive Chronic Inflammatory Demyelinating 

Polyneuropathy (CIDP). Typically affecting the peripheral nervous system and manifest- 

ing with muscle weakness, breakdown or paresthesia, we present a case that additionally 

demonstrates; cranial nerve involvement, central nervous system parenchymal lesions, and 

chronic osseous remodeling of the nerve tracts. Cranial nerve involvement to this extent 

has only been described in one other case report to our knowledge. Central nervous system 

parenchymal lesions are extremely rare in CIDP and no discrete discussion about osseous re- 

modeling has been presented, thus far, in the literature. The findings illustrated in this case 

may spur further understanding of imaging characteristics most associated with chronic 

CIDP disease and care measures that could help stratify patients most at risk for severe 

symptomologies. 

Published by Elsevier Inc. on behalf of University of Washington. 
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( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Polyneuropathy is a nervous system disease characterized by
symmetric involvement of multiple nerves, typically affected
in a length-dependent fashion [1] . Involvement of the nerve
roots defines a polyradiculoneuropathy. Chronic Inflamma-
tory Demyelinating Polyneuropathy (CIDP) is an inflammatory
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disease that affects nerve roots and peripheral nerves and
thus, may present as a polyneuropathy or a polyradiculopathy.
Pathologically, inflammatory reactions occur at the Schwann
cell-axon junction, and in non-compact regions of myelin to
cause demyelination of the nerves [1] . CIDP is the most com-
mon demyelinating disease, affecting a wide range of the pop-
ulation, there is no age or gender – specific distribution of this
disease [2] . Typically distributed along the somatic nervous
ton. This is an open access article under the CC BY-NC-ND 
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Fig. 1 – Multiple coronal MRI slices through a T1WI G + 

sequence showing enlargement of the intraorbital CN IV 

branch (A, arrow ) and bilateral CN V (B, a rrows ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

system, we present a unique case that also demonstrates dis-
tribution of disease in the cranial nerves, nerve roots and the
nerve fascicles of the cauda equina. Additionally, in the cen-
tral nervous system, rare multiple sclerosis (MS)-like lesions,
were present in this case. The unique case presented is not
only extensive in inflammatory nerve involvement but exten-
sive in chronicity resulting in remodeling of the foraminal os-
seous structures in this patient. We have not found another
case in the literature, to date, that describes this extent of os-
seous remodeling. 

Case presentation 

Our patient is a 46 year old male presenting with decreased
sensation in the lower extremities, generalized weakness,
worsening ptosis, and slurred speech. Given these symptoms,
a neurologic stroke protocol was initiated. A Computed To-
mography (CT) Angiogram of the head and neck was per-
formed as part of the stroke code activation, however, no
acute intracranial abnormality was found. On hospital day 1,
his generalized weakness worsened and he suffered respi-
ratory distress, and subsequent intubation. This patient has
had a 20-year history of relapsing and remitting CIDP, thus,
this admission was diagnosed as a CIDP exacerbation. In the
Neurological Intensive Care Unit (ICU), he was treated with
plasmapheresis and prednisone to counteract the neural in-
flammatory process. He exhibited notable improvement and
was weaned off ventilation 8 days later. The following day, he
suffered another episode of severe desaturation and had to
be intubated for a second time. He failed subsequent sponta-
neous breathing trials and after two additional weeks of ven-
tilator management, the decision was made to perform a tra-
cheostomy and placement of a feeding tube to maintain nour-
ishment. 

Despite initial treatment with Intravenous Imunoglobulin
(IVIG), solumedrol, oral prednisone, and rituximab, his clinical
status continued to deteriorate to the point of severe bilateral
paraplegia in the lower extremities. His clinical management
was maintained on combinations of rituximab/prednisone
and IVIG with solumedrol, with the addition of pulsed cy-
clophosphamide. Lab findings were significant for IgM anti-
bodies to Neurofascin-155 and IgG antibodies for Neurofascin-
140, paranodal and neuronal proteins known to be involved
in CIDP [2] . His electromyography study was abnormal, show-
ing evidence of demyelinating polyneuropathy with signs of
chronic and acute denervation, however, no myopathy was
identified. 

Imaging findings were most descriptive on magnetic res-
onance imaging. There was marked enlargement of bilateral
cranial nerves, including the facial nerves and branches of the
trigeminal nerve ( Fig. 1 ). As a result of long-term polyneuropa-
thy and subsequent nerve enlargement, findings were also sig-
nificant for enlargement of the anatomic skull base foramina
such as the foramen rotundum ( Fig. 2 C), optic canal ( Fig. 2 D),
foramen ovale ( Fig. 3 ), the pterygopalatine fossa ( Fig. 4 ) as well
as the mandibular canal for the inferior alveolar nerve ( Fig. 5 ).
Enlarged superficial nerves were also evident by serpiginous
thickening within the scalp. There was diffuse thickening of
the bilateral cervical and thoracic nerve roots, most notably
at T1-T2, T2-T3, T3-T4, and T8-T9, demonstrated at the cervi-
cal level in Fig. 6 . On CT abdominal imaging, diffuse bilateral
enlargement of the sacral roots as they arose from the neural
foramina was identified and depicted in Fig. 7 . Additionally,
there were cerebral non-enhancing flame-shaped periventric-
ular lesions with T2/FLAIR hyperintensity ( Fig. 8 ), commonly
seen in MS. This was unusual in this patient with no prior his-
tory of MS. 

Improvement in his status occurred after 2-3 total months
of treatment. Nearly 70 days after admission, the patient was
able to successfully pass a swallow evaluation and begin feed-
ing by mouth again. After approximately 90 days of admis-
sion, he was stable and with clinical improvement in his CIDP
symptoms. He reported residual weakness in his extremities
and was still managed via tracheostomy collar. He was able to
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Fig. 2 – Trigeminal nerve branching. (A and B) are sagittal representative MRI images from T1WI G + sequences showing the 
enlarged branches of the trigeminal nerve ( V1, magenta; V2, blue; V3, green ). (C) Axial CT in bone algorithm sequence 
demonstrating enlargement of the foramen rotundum ( white striped arrow ) and foramen ovale ( white dashed arrow ) 
bilaterally. (D) Coronal CT in bone window, demonstrating enlarged skull base foramina; foramen rotundum ( white striped 
arrow ) and the optic canal ( solid white arrow ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tolerate a soft diet on his way to regaining baseline function.
His acute exacerbation had resolved and he was discharged to
a continued care facility with scheduled neurological follow-
up. 

Discussion 

CIDP is characterized by sensory and motor deficit symptoms,
progressive weakness and, classically, appropriate response to
corticosteroid therapy. Symptoms are typically present for 2 or
more months and can relapse and remit for years, causing in-
creased morbidity and decreased quality of life. Clinical eval-
uation, deficits in electromyography testing, and, definitively,
positive nerve biopsy are the criteria that confirm the diagno-
sis. Although, not diagnostic, radiologic findings can heighten
clinical sensitivity for this disease. Magnetic Resonance Imag-
ing (MRI) is the imaging modality of choice, although contrast-
enhanced computed tomography (CT) and ultrasonography
can also be used to evaluate CIDP. The best diagnostic finding
on MRI is enlargement and T2 hyperintensity of nerve roots,
nerve plexi, or peripheral nerves. Involved nerves have also
been shown to exhibit enhancement on gadolinium contrast
studies ( Figs. 3 B and C ). The enlargement seen on imaging is
the result of excessive recurrent demyelination and remyeli-
nation of Schwann cells. Schwann cells proliferate and cre-
ate multiple layers of axonal covering, causing an onion bulb
appearance histologically and an enlargement of the nerve
pathologically and radiologically [3] . 

Typical distribution of disease 

The typical distribution of CIDP has been determined using
MR Neurography in multiple studies, found to frequently in-
volve the bilateral extracranial vagus, trigeminal, and inter-
costal nerves. The distribution of hypertrophy is typically uni-
form and bilateral [ 4 ,5 ]. The nerve roots, diffusely, are also
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Fig. 3 – Enlarged foramen ovale. (A) is a coronal slice of a CT 

in bone window, demonstrating the enlargement of the 
foramen ovale bilaterally ( between the blue arrowheads ). (B 

and C) Coronal T1WI G + MRI depicting the enlarged CNV 

( solid white arrows ) and its branches traversing the foramen 

ovale ( between the blue arrowheads ). 

Fig. 4 – Enlarged pterygopalatine fossa. Axial CT in soft 
tissue window, depicting the enlarged pterygopalatine 
fossa ( between the blue arrowheads ). The soft tissue density 

occupying the fossa is the enlarged zygomatic branch of 
the maxillary nerve (CN V2), yellow four-point star . 

Fig. 5 – Sagittal CT in the bone window, demonstrating an 

enlarged mandibular canal for the inferior alveolar nerve 
( between the arrowheads ). 

 

 

 

 

 

 

 

 

known to hypertrophy in this disease. Other distributions,
such as multifocal fusiform hypertrophy or unilateral involve-
ment of the nerves may be seen in variant cases and atypi-
cal demonstrations of CIDP [ 4 ,5 ]. A 2003 case study presented
a patient enduring a 10-year history of CIDP, with intercostal
nerve enlargement in addition to brachial plexus and nerve
root involvement illustrating the typical, expected distribu-
tion of disease [6] . Nerve involvement has been shown to in-
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Fig. 6 – Sagittal T2WI (A) and T1WI (B) MRI images 
depicting the diffusely enlarged nerve roots at every level of 
the cervical spine ( striped arrows at C4-5, C5-6, and C6-7 
neuroforamina ). These findings were bilateral in this patient 
and extended through the thoracic, lumbar, and sacral 
spine as well. 

 

 

 

 

 

 

 

 

Fig. 7 – Coronal (A) and Axial (B) CT of the abdomen 

exhibiting enlarged sacral nerve roots filling the exiting 
canals bilaterally ( solid white arrows ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

clude the cranial nerves in only 11% of cases, and when severe,
were manifested as facial and bulbar nerve palsies [7] . 

Unique distribution of disease 

Our patient demonstrates extensive involvement of the cra-
nial nerves and nerve roots in his chronic 20-year jour-
ney with CIDP. Typical involvement of the nerve roots was
demonstrated throughout the spine and into the sacrum. He
also demonstrated hypertrophy of the proximal and distal
branches of the trigeminal and facial nerves. In addition, our
patient demonstrated hypertrophy of bilateral optic nerves,
intraorbital trochlear nerves, the vagus nerves, glossopharyn-
geal nerves and even the inferior alveolar nerves. His ex-
tent of involvement of the cranial nerves and proximal neu-
ral structures is unlike that seen previously. Clinically, nerve
involvement manifested with respiratory distress, likely sec-
ondary to the vagus nerve, however facial palsies were not
part of this patient’s course. Chronicity of CIDP has been sug-
gested to correlate with worsened symptomology, namely pa-
pilledema and proptosis, in a 2013 case review article describ-
ing the ophthalmologic manifestations of CIDP [3] . Our patient
presented with ptosis, suggesting early oculomotor nerve in-
volvement, however, this nerve was normal on imaging. His
hospital course and difficulty with swallowing may correlate
with vagus and glossopharyngeal nerve involvement. A case
review article by Fong et al. displays a similar, extensive dis-
tribution of nerve hypertrophy in a patient who exhibited
mild symptoms, discordant with the diffuse nerve involve-
ment found on imaging [ 8 ]. This patient, however, reported a
5-year intermittent history of bifacial and bilateral upper ex-
tremity paresthesia. Correlation between nerve hypertrophy
and severity of disease or duration of disease has not been
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Fig. 8 – Sagittal (A) and Axial (B) T2 FLAIR MRI images with slice localization demonstrating flame-like periventricular white 
matter lesions. These MS-like lesions were bilateral ( solid white arrows ). These lesions did not enhance on this examination 

(not shown). MS, multiple sclerosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

demonstrated, however, we postulate that osseous remodel-
ing secondary to chronicity of disease may be an indicator to
a patient’s risk of developing severe disease in the future. 

White matter brain lesions mimicking multiple 

sclerosis (MS) 

Disruption of the paranodal and nodal proteins have been
found to attribute to a variety of polyneuropathies, albeit by
different antibody culprits [9] . Specifically, there is an asso-
ciation with altered Neurofascin-155 paranodal proteins and
active demyelination in Multiple Sclerosis (MS) [10] . This pro-
tein was identified in our patient and is known to be associ-
ated with CIDP, the question of how often imaging findings of
both CIDP and MS are present has yet to be completely an-
swered. Although seen in a few cases, MS-like lesions are rare
in the literature. In patients with CIDP, under the age of 49,
21% of patients had MRI evidence of irregular periventricular
lucencies as well as other lesions within the brain. These find-
ings were non-specific, however, non-distinguishable from the
distribution of lesions in MS [11] . Out of 19 patients, Feasby
et al. found one patient under the age of 50 demonstrating
subcortical lesions that were in the expected distribution of
MS [ 12 ]. Furthermore, a Grecian study of 12 patients found
no abnormal central nervous system white matter lesion in
their patient cohort [13] . Recently, Sisak et al. present a case
of MS subsequently developing in a patient diagnosed with
CIDP [ 14 ]. Our patient, without a prior diagnosis of MS, demon-
strates non-enhancing flame shaped periventricular lesions
with T2/FLAIR hyperintensity, very similar to lesions seen in
MS ( Fig. 8 ). 

Osseous remodeling 

A unique finding that has not been described in the litera-
ture to our knowledge, is the extensive remodeling of the skull
base and spinal foramina. It has been suggested that there
is limited correlation between extent of nerve hypertrophy
and disease severity or duration. We propose that in addi-
tion to worsening symptomology, osseous remodeling and the
widening of skull base foramina, spine foramina, and nerve
tracks such as the mandibular groove of the inferior alveolar
nerve, may have a correlation with chronicity of the disease.
Chronicity of CIDP has been suggested to correlate with wors-
ened symptomology, namely papilledema and proptosis in a
2013 case review article describing the ophthalmologic mani-
festations of CIDP [4] . In 1999, Duarte et al. reported a patient
with a 26-year history of disease that was ultimately found to
be CIDP [ 15 ]. This patient demonstrated involvement of the
trigeminal nerves, facial nerve, cervical, thoracic, and lum-
bar spinal nerve roots with diffuse enlargement of the cauda
equina. This was one of the first instances of cranial nerve
thickening in CIDP. Additional case reviews of patients with a
20-plus year history of CIDP may be of utility for further de-
termination of this correlate. This would enable us to better
identify patients with chronic CIDP disease on imaging, re-
gardless of their current symptomology and stratify them into
appropriate risk levels of future severe symptomology. These
patents can receive a more aggressive follow-up or treatment
regimen. 
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