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Abstract
Background: Sarcoidosis (Sa) is an uncommon and poorly known inflammatory multisystem disease of uncertain aetiology, histopathological 
characterized by noncaseating giant-cell granulomas affecting the lungs, the heart, peripheral nervous system, and the eyes mainly. Neurologic 
involvement of Sa (NS) can involve the central nervous system or peripheral nervous system or both simultaneously, causing remarkable morbidity 
and mortality if NS remains untreated. Up to date, there is no worldwide agreed diagnostic program for patients with Sa. 

Case presentation: A 37-year-old female patient complained of chronic headache, upper back pain, and progressive decreasing visual acuity since 
2012. In May 2021, she was admitted to the ophthalmology ward because her visual acuity deteriorated, and she lost vision on the right eye three 
weeks after admission. She also complained of generalized intermittent headache and dizziness, not associated with other symptoms or signs, without 
aggravating or realizing factors but responding to routinary pain killers. HIV non-reactive with PCR for COVID-19 negative. The diagnosis of ON in the 
right eyes and optic peri-neuritis in the left eyes was made. Neuro-ophthalmologic examination confirmed ON and OP. Investigations confirmed EST, 
ON, OP and IDEM granulomas.

Results: Only one male patient presented NS/ON/OP was identified through this searching research. Therefore, our case is the first one affected by 
ON/OP/EST/IDEM/NS to be reported to the international medical community.

Discussion: After a powerful searching of the literature, we did not find a case of NS combining ON/OP with empty sellar turcica syndrome and 
spinal tumour. Therefore, this patient is the first reported to the medical literature with such presentation from our knowledge. We discuss on the 
Histopathology and differential diagnosis of NS, Disorder of the sella turcica, ocular sarcoidosis, treatment, and mortality rates. Finally, we delivered 
one hypothesis on pathogenesis of Sa granuloma formation.

Conclusion: We delivered a hypothesis on the pathogenesis of the NS based on the role played by TNF-α, IFN-β/γ, and IL-2, dysbiosis, and other 
elements the mechanism of Sa granuloma formation. Finally, we concluded that this literature search might serve other investigators to comprehend 
better the NS, the importance of making an early diagnosis with therapy and performing a regular assessment looking for other frequently associated 
disorders and their management. Notwithstanding, large, and well-designed cross-section studies and RCT will be necessary to provide the best 
information about all this matter.
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Abbreviation

COVID-19: Coronavirus disease of 2019; CRP: C reactive protein; 
TLC: Total Leucocyte Count; CT: Computed Tomography; Sao2: Oxygen 
Saturation 

Introduction

Sarcoidosis (Sa) is an uncommon and poorly known inflammatory 
multisystem disease of uncertain aetiology, which is histopathological 
characterized by noncaseating giant-cell granulomas affecting the lungs, 
the heart, peripheral nervous system, the eyes, liver, joints, spleen, tongue, 
gastrointestinal tract, paranasal sinuses, bilateral parotitis, nasosinusal 
or laryngeal signs, hypercalcemia, renal dysfunction, aseptic meningitis, 
cerebral parenchymal disease, breast, and skeletal muscles. However, in 
90% of cases, Sa focuses mainly on the intrathoracic lymph nodes and 
lungs. Nevertheless, virtually any organic system can be affected, leading 
to neurological signs, blindness, or death. For most cases, the medication of 
choice is corticosteroids, immunosuppressive and biologic agents offering 
fast and durable remissions [1]. Some clinical features are accepted as 
highly specific of the disease (e.g., lupus pernio, Löfgren's syndrome and 
Heerfordt's syndrome); in these cases, histological confirmation is not 

required. The first description of Sa was made by Sir Jonathan Hutchinson 
in 1877, while Heerfordt has described the uveoparotid fever in 1917, which 
is considered the first description of neurosarcoidosis (NS) [2].

Neurologic involvement of Sa (NS) can involve the central nervous 
system (CNS) or peripheral nervous system (PNS) or both at the same 
time causing remarkable morbidity. More specifically, between 5% to 10% 
of total cases of NS show significant involvement of the nervous system 
(NES), and from them, 70%-90% of cases have extra neural involvement 
from the beginning of the disease or even during its progression. It has 
been documented that more than 15% of patients have a fatal prognosis [3]. 
The most common places of the NS affected by NS are the hypothalamus-
pituitary axis, brain parenchyma, cranial nerves, meninges, spinal cord, and 
peripheral nerves. Usually, these manifestations appear between the first 
two years from the beginning of Sa. The seventh cranial nerve is the most 
affected (15%-39%), followed by optic nerves (4%-25%), the fifth cranial 
nerves (8%-19%) and the vestibulocochlear nerve. The optic nerve damage 
can be secondary to intracranial hypertension (papilloedema), direct injury 
of the nerves (optic neuritis (ON)/optic peri neuritis (OP) or even the optic 
chiasma leading to unilateral or bilateral permanent blindness, visual 
disturbances and hemianopias and communicating Hydrocephalus. On the 
other hand, lesions of the VIII cranial nerve cause subjective vertigo and 
hearing loss, while secondary trigeminal neuralgia can be a consequence 
of trigeminal damage [3,4].
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Other authors reported cases of NS presenting hormonal dysfunction 
caused by hypoadrenalism, syndrome of inappropriate antidiuretic hormone, 
and hypothyroidism secondary to pituitary/hypothalamic axis damage [5,6]. 
When NS affects the CNS, epilepsy, chronic headaches, cognitive decline, 
strokes, dilatation of the ventricular system and abnormal gaits can be 
observed [3]. In 12%-40% of cases of NS, meningeal signs are present 
and clinical manifestations of space-occupying lesions (20%-45%) can be 
documented [3,4]. Involvement of the peripheral nerves has been reported 
in 4%-17% of affected cases by NS, and the common pathological finding 
was granulomatous peri neuritis or vasculitis [3].

In the meantime, non-investigators have proved why the NS can affect 
the spinal cord (SC) at any level of the intramedullary or intra/extradural 
extramedullary space and not convince explanation for that has been 
delivered up to date, despite other authors have been reported neurological 
signs from the SC involvement such as motor or sensory deficits, sexual 
dysfunction, and bladder/bowel disorders [7,8]. In addition, fatigue and 
cognitive decline are common in the case of sarcoidosis (with or without 
NS) [2]. 

Commonly, NS shows a benign prognosis with a considerable 
improvement or stability at long-term follow-up (around 2 to 3 years), 
influenced by demographic features that determine its clinical course, 
topographic of the lesions, and outcome [9]. In 1993, the mortality rate was 
reported very low worldwide, and in Japan, 77% of patients with sarcoidosis 
died due to cardiac involvement, while in Europe and North America, more 
than 80% of reported death was due to respiratory complications [10]. Now, 
the correlation is unknown.

One of the most significant case series reports was made by Dorman 
who reported 1706 cases, including 82 cases (4.8%) of NS; among this 
group, 89% of cases were African American peoples. In their study, 
21.7% of cases presented spinal cord disorders, followed by 16.0% of 
ON/CH involvement, 13.3% of seizure disorders. NS's most common 
clinical presentation is facial nerve palsy in most cases. By curiosity, this 
cohort differs from others reported in the medical literature due to the low 
prevalence of seventh cranial nerve involvement. Chest x-ray showed signs 
of sarcoidosis in 43.3% of their series and chest CT in 78.6% of cases [11]. 
The prevalence of Sa is 60 per 100,000 worldwide, which age of onset 
remains around 20 to 40 years [2]. The clinical manifestations of Sa are still 
a great challenger because of its capacity to mimic many other conditions 
with different courses like acute, chronic, monophasic, relapsing, remittent, 
progressing and so forth. Apart from the increased incidence of Sa in African 
Americans, Caribbean Americans, and Scandinavians. Nevertheless, 
only the first group presented a higher involvement of the extra thoracic 
regions [12-16]. The list of the pathological process to be included in the 
broad differential diagnosis includes infectious granulomatous diseases, 
demyelinating diseases, fungal infections, malignancies, vasculitis or 
neurosyphilis [11]. 

Up to date, there is no worldwide agreed diagnostic program for patients 
with Sa. However, there is a general programmed approach to exclude 
infectious vasculitis and CT/MRI of the neuroaxis similarities through a 
serological and microbiologic assessment followed by chest x-rays/CT 
chest, imagenology of the NS, a biopsy of the lung/lymph nodes in the 
mediastinum, PET-CT, and Gallium scintigraphy. In all patients presenting 
spinal cord lesions, MRI studies of the SC confirmed the diagnosis of NS. 
In the study done by Dorman no pathological findings at the lumbosacral 
area were found [11]. However, Soohn found a substantial number of cases 
(37%) [17]. Investigations on the CSF showed average results in 23% of 
cases; other findings were nonspecific, including oligoclonal band when 
present. In addition, CSF hypoglycorrhachia was absent in some reports, 
while this result is at odds in other reports, giving valuable support in 
cases with an associated meningeal syndrome, Hydrocephalus, and SC 
compression. However, several patients with pachymeningitis had a normal 
CSF, which means that abnormalities found in the CSF may not reflect the 
level of damage of the CNS in patients with NS [18].

Novel expectations have been arising with the introduction of TNFα-

blockers (infliximab) [16, 19] and adalimumab [16,20,21]. In a case with 
a refractory response, Obviously, despite the rarity of this condition, an 
extensive and well-designed prospective controlled trials investigation will 
be necessary to support or reject this expectation. 

On the other hand, other authors, after reporting a case of a 44-year-
old African American man presenting an intramedullary expansile patchy 
SC lesion in the cervicothoracic segments which diagnosis was confirmed 
by paratracheal lymph-node biopsy they recommended high suspicion 
of NS when African American patients in the age group of 20-50 years 
consulting for SC symptomatology because early treatment prevents further 
progression and fatal outcome [22].

Regarding the same topic about CS involvement by NS, Longo reported 
a case of 46-year-old female complaining of lower back pain, abnormal gait, 
uncontrolled bladder, and sensory loss with normal muscle strength. Her 
spine MRI confirmed multiple epidural lesions leading to SC compression at 
the T5 level. She received dexamethasone followed by prednisone showing 
a complete neurological recovery and was gainfully employed without a 
surgical approach which confirms that in some instances of epidural, NS 
medical treatment alone can be enough [23]. On the other hand, it has 
been confirmed that SC lesions by Sa occur in approximately 10% of overall 
cases of NS, affecting mainly the intramedullary region like transverse 
myelitis [24-28]. Extramedullary/intradural NS is exceedingly rare, and 
epidural NS is even less frequent [29-33].

In a review of the medical literature made by Longo, there found only 
four reported cases with epidural NS presenting an SC disorder without 
systemic manifestations; all of them required a surgical approach the 
forestall the disease [32-35]. One of these cases was a 44-year-old lady 
who presented with sensory disturbance in the power limbs, and her MRI 
showed a T2 hyperintense lesion at the thoracolumbar junction. The biopsy 
confirmed a non-necrotizing granulomatous inflammation. She was treated 
with corticosteroids and underwent a T11-L1 laminectomy with completed 
recovery [35]. Another report refers to a 52-year-old lady presenting spastic 
paraparesis and sensory loss at the T4 level. Imaging showed a contrast-
enhancing tumour at the T2-T6 level occupying the whole spinal canal. She 
also got a laminectomy with corticosteroid therapy and recovery fully [34]. 
The third report refers to a 37-year-old male with cauda equina syndrome 
due to a sizeable epidural sarcoid granuloma from L1-S1 who recovered 
completely after steroid therapy and surgical intervention [33]. The last 
report was a 9-year-old girl who presented SC manifestations secondary to 
recurrent epidural disorder caused by epidural NS who underwent multiple 
surgical interventions and several courses of corticosteroids therapy with 
final improvement [32]. Finally, the Longo report differs from the previous 
ones because their patient improved without surgical approach despite 
signs of SC compression, proving that patients affected by SC compression 
secondary to epidural NS can achieve full recovery with medical treatment 
only [23].

As a general acceptance, the infiltration of the SC parenchyma, 
extradural space, leptomeninges or extraspinal structures is the most 
ordinary way to affect the SC in 19%-26% of patients with NS [27,36,37]. 
Commonly findings on imaging investigations include linear leptomeningeal 
contrast enhancement, nodular lesions and associated intraparenchymal 
T2 hyperintensity [38,39]. One of the previously published series showed 
that more than 74% of patients presenting NS were involved in ≥ 3 vertebral 
segments of the SC represented by extensive longitudinal myelitis (LETM) 
[38]. To be sure that LETM is caused by NS and not from another aetiology, 
the MRI finding must include a posterior SC subpial pattern of gadolinium 
enhancement from ≥ 2 segments of the cord and that enhancement should 
persist for more than two consecutive months despite the treatment or 
subpial enhancement of the dorsal column and central canal resembling a 
trident on axial MRI which is also a sign of higher suspicion for NS in cases 
presenting subacute myelitis [40,41].

In 2020, Murphy identified four groups of NS of the SC on MRI, being 
the commonest one the LETM (45%), followed by meningoradiculitis/
meningitis (23%), short tumefactive myelitis (23%), and anterior myelitis 
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next to disc degeneration (10%). In addition, the same author established 
that MRI gadolinium enhancement could be present, and the most affected 
regions of the SC are cervicothoracic, although conus medullaris and cauda 
equina may be affected as well [42].

For the list of types of NS lesions on the SC, other authors include mas-
like dural and leptomeningeal lesions, perivascular and leptomeningeal 
lesions, short segment myelitis, and lumbosacral radiculitis (Elsberg 
syndrome) [37, 39-41]. The 15 years retrospective study made by Soni 
reported that 72% of cases with NS presented SC involvement (13/18), 
including leptomeningeal enhancement (61%), intramedullary enhancing 
lesions (38%), pachymeningeal (23%), and bony involvement (15%) 
[43]. The cervical region was most frequently involved, followed by the 
thoracic area. More often, affecting large regions (4.2 spinal segments) 
with predominant involvement of the dorsal cord-like previous publications. 
Four cases had isolated CNS involvement in this series, including one with 
isolated SC involvement. Authors concluded that despite Sa of SC being 
previously considered a rare disorder, it is now increasingly recognized with 
the widespread use of MRI studies. The predominance of dorsal column 
involvement is characteristic but not necessarily pathognomonic [43].

Intradural extramedullary (IDEM) NS is considered a rare disorder by 
Ishiwata, collaborators [43] and other authors [44-46]. They reported a 
32-year-old man complaining of clumsy hands, paresthesias in the trunk 
and paraparesis. The MRI scan revealed a cervical tumour at the IDEM, and 
a meningioma was suspected. 

The patient underwent surgical treatment for total resection of the 
mass lesion, and the histopathological study confirmed a sarcoid lesion. 
Fortunately, the patient reached a complete recovery [43].

Other authors confirmed the rarity of involvement of the SC by NS [47-
54]. However, recently other authors delivered more information on NS of 
the SC and confirmed its frequency is less than 1 % of all reported cases 
up to date [55-60].

Recently, Yan Lin reported a 51-year-old male presenting NC with 
ON and OP simultaneously. They could rule out other inflammatory 
conditions causing ON/OP like spatially distinct optic neuritis and myelin 
oligodendrocyte antibody-associated disease. They finally documented this 
patient as the first case report of OPNS in the medical literature up to date 
[61].

Apart to report a highly uncommon medical case, the primary aid of 
this article is answering two review research questions. 1. How often is 
the combination of optic neuritis/optic peri neuritis, empty sellar turcica, 
intradural extramedullary tumour of the spine in patients presenting 
neurosarcoidosis? What is the pathogenesis of NS?.

Literature search strategy
We included case reports, case series, observational cohort studies, 

systematic review and meta-analysis, cross-sectional studies, and clinical 
trials on the association of ON, OP, EST, IDEMNS in patients with NS. 
During the initial search, we looked for all articles published between 
December 01, 2014, and December 01, 2021. We search the following 
databases: Medline, Scopus online databases, Google Scholar, Science 
Direct, Scielo, and medRxiv. All Studies were retrieved by utilizing medical 
subject headings (MeSH).

All items about "neurosarcoidosis", OR "spinal cord NS" OR "optic 
neuritis NS" OR "empty sella turcica syndrome NS" OR "optic peri neuritis 
NS", OR ITEMS. Alternatively, NS/ON/OP/EST/IDEM*, where * is the 
PubMed Central wild card for every possible word beginning or ending. We 
did not include other clinical presentations beyond the current work scope. 

Study and cohort selection
We select prospectively and retrospective cohort studies, case reports, 

case series, case-control studies, controlled clinical trials, review, and 
meta-analysis reporting data on NC/ONNC/OPNC/ESTNC/IDEMNC.

Study selection
This study aims at the prevalence of NC/ONNC/OPNC/ESTNC/

IDEMNC, its pathogenesis and therapeutic approach. A total of 309 
manuscripts were retrieved from electronic databases until December 01, 
2021. After removing irrelevancy and duplicates, 61 manuscripts were taken 
for full-text screening, and, finally, 26 publications delivering outcomes of 
interest were included for review. Only one study peer-reviewed reporting 
ON/OP from this group was included [61]. No patient affected by NS and 
presenting ON/OP/EST/IDEMNC was found in this review. A PRISMA flow 
chart for the literature searched is shown below (Figure 1).

Only one male patient presented NS/ON/OP was identified through 
this searching research [61]. The aged of the patients was 51-year-old, but 
other clinical conditions such as ESTNC and SCNC were well ruled out. 
Therefore, our case is the first one affected by ON/OP/EST/IDEM/NS to be 
reported to the international medical community.

Case Presentation

A 37-year-old female patient complained of chronic headache, upper 
back pain, and progressive decreasing visual acuity since 2012, followed 
by mild gradual improvement until 2019 when she became worst and 
persistent amenorrhea was then present. The following year patient started 
to complain of nausea, vomiting, and her vision became cloudy more on 
the right side without gross improvement despite corticosteroid therapy. 
In May 2021, she was admitted to the ophthalmology ward because her 
visual acuity deteriorated, and she lost vision on the right eye three weeks 
after admission. She also complained of generalized intermittent headache 
and dizziness, not associated with other symptoms or signs, without 
aggravating or realizing factors but responding to routinary pain killers. HIV 
non-reactive with PCR for COVID-19 negative. The diagnosis of ON in the 
right eyes and optic peri-neuritis in the left eyes was made, and the patients 
were treated with IV methylprednisolone followed by oral prednisone 60 mg 
orally once a day 21 consecutive days after that patient was transferred 
to neurology awards. At the time of admission in neuro-wards patient 
complained of chronic upper back pain, painless blurred vision on the left 
eyes and complete blindness on the right eyes and bilateral weakness in 
the lower limbs, which progressed mildly, leading to mild gait instability 
over the last seven days before admission in neurology. She denied 
facial swelling or weakness, hearing disturbances, fever, skin rashes, or 
respiratory symptoms. No family history of any neurological disorders or 
granulomatous condition. 

Neuro-ophthalmologic examination confirmed decreased visual acuity 
(20/160) in his left eye with decreased pupillary light reflex and mild disc 
oedema with vessel obscuration and disc haemorrhages. The visual acuity 
was absent on the right eyes, but specific ocular examination findings 
suggesting sarcoidosis, such as kerato precipitates, uveitis, conjunctivitis, 
or vascular sheathing in either eye were not reported, and only signs of optic 
neuritis (ON) were identified on the left eyes fundoscopy showed diffuse 
optic disc oedema, disc haemorrhages, vessel obscuration, and small 

Figure 1. PRISMA, flow chart diagram of the selected publications.
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flame-shaped retinal haemorrhages plus other signs of OP. In addition, 
Humphrey visual field testing confirmed complete visual field suppression 
in her right eye.

Laboratory test results
Chest x-ray shows symmetrical and bilateral hilar adenopathy and 

some lung micronodules, mainly lymphatic structures (Table 1 and Figure 2).

Table 1. Parameters measured in patient’s blood tests.

Variable Patient value Normal value
White cell count 7.10 x 109/L 3.9-12,6 x 109/L
Hb 12.4 g/dL 12-15 g/dl
Platelets 359 x 109/L 186-454/L
Sodium 142 mmol/L 136-145 mmol/L
Potassium 4.4 mmol/L 3.5-5.1 mmol/L
Chloride 102 mmol/L 98-105 mmol/L
Urea 6.8 mmol/L 2.1-7.1 mmol/L
Creatinine 84 µmol/L 48-90 µmol/L
Calcium 2.20 mmol/L 2.15-2.5 mmol/L
Magnesium 0.84 mmol/L 0.63-1.05 mmol/L
Phosphate 1.40 mmol/L 0.78-1.42 mmol/L
Ferritin 402 ng/ml 11-307 microgram/L
C-reactive protein 13 mg/L <3 mg/L
Erythrocyte 
sedimentation rate

12 mm/h 0-10 mm/hr

Total protein 74 g/L 60-78 g/L
Total Bilirubin <7 µmol/L 5-21 µmol/L
Alkaline phosphatase 90 U/L 42-98 U/L
Aspartate transaminase 29 U/L 13-35 U/L
Alanine transaminase 25 U/L 7-35 U/L
Total cholesterol 3.78 mmol/L <4.5 mmol/L
HbA1C 0.051 <7%
International normalized 
ratio

1.01 1

D-dimer 0.3 mg/L 0.00-0.25 mg/L
Rheumatoid factor 11 IU/ml <20 IU/L
Vitamin B12 236 pmol/L 145-569 pmol/L
Thyroid stimulating 
hormone

0.98 IU/mL 0.27-4.2 Miu/l

Anticardiolipin antibody 
Protein S

negative 60 IU/dL 55-123 IU/dl

Protein C 110 IU/dl 70-130 IU/dL
Angiotensin converting 
enzyme

37 IU/L 8-53 IU/L

Interleukin-6 It was no performed 98 
IU/ml

none

Anti-streptolysin O titer 98 IU/ml <200 IU/L
Toxoplasmosis Gondi 
IgG antibody

Positive

Cytomegalovirus IgG 
antibody

Positive

Rubella IgG antibody Positive
Rubella IgM antibody Negative
Cytomegalovirus IgM 
antibody

Negative

C3 1.1g/L (0.9-1.8g/L)
C4 0.2g/l (0.1-0.4g/L)
Antinuclear antibody NegativeAnti-double 

strand DNA antibody 
Negative Anti-RNP

SEM

antibody  Negative

MRI brain and orbit: Technique-Axials-FLAIR, SWI, T1W+C, ADC, 
Coronals-T1W1, Sagittal-T1W. 

Findings: No pre-septal swelling or mass lesions bilaterally.

Optic nerves: bilateral high signal on T2 with T1 low signal and re-
enhancement post-contrast. The right optic nerve has vertical tortuosity 
noted and signs of optic neuritis. In addition, the left optic nerve is enlarged 
with the optic nerve sheath surrounding the orbital segment of the left optic 
nerve, suggestive of optic peri neuritis.

Extraocular muscles are isodense to the soft tissue. No thickening of 
the extraocular muscles.

Retrobulbar fat normal. No masses in the retrobulbar region. There is 
no evidence of intraorbital mass or collection (Figures 2 and 3).

Bilateral orbital apices, Optic chiasma are normal. The pituitary gland is 
reducing height, measuring 2.1 mm (standard for females=9 mm); however, 
the infundibulum is visible in the posterior sellar turcica.

The visualized brain parenchymal is normal. No intra-or extra-axial focal 
lesions or masses. No areas of abnormal signal intensity. The ventricles are 
normal. No signs of Hydrocephalus. The brain stem and cerebellum are 
standard (Figures 4-7). 

Figure 2. Plain chest x-rays show very small symmetrical and bilateral hilar 
adenopathy and some lung micronodules, mainly lymphatic structures.

Figure 3. CT scan of the brain showings signs of partially empty sellar turcica. The 
pituitary gland is reducing in height, measuring 2.1 mm (average for females= 9 
mm); however, the infundibulum is visible in the posterior sellar turcica.

Figure 4. MRI of the brain and orbit shows surrounding high signal on T2 with T1 
low signal and re- enhancement post-contrast. The right optic nerve has vertical 
tortuosity noted and signs of optic neuritis.
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Histopathology and differential diagnosis of sarcoidosis
After we searched the literature, we confirmed that histological patterns 

might differ according to the variants of Sa, including a mixture of a few 
necrotic tissues. In deep, the presence of loosely organized collections of 
mononuclear phagocytes/multinucleated giant cells, palisading granulomas, 
dirty necrosis, great surrounding inflammatory infiltrate (including 
lymphocytes, neutrophils, eosinophils, and plasma cells), extensive 
necrosis, few granulomas, lack of lymphatic distribution of granulomas, and 
secondary lymphoid follicles are not suggestive of Sa, and some authors 
found similar presentation in patients with berylliosis [60].

There is an extensive list of medical conditions to be considered during 
the differential diagnosis process. For didactic purposes and lack of space 
to discuss all of them one by one, we propose grouped in six categories 
such as (1) Infectious diseases, (2) Granulomatous diseases, (3) Benign 
tumour and malignancies, (4) Vasculitis, (5) Systemic diseases and (6) 
Neurological diseases have been represented in Figure 9.

Epidemiology and pathogenesis of neurosarcoidosis
Although the aetiology of Sa remains unknown, some environmental 

features, microbes and occupational activities have been considered in 
its pathological process, including genetic disorders in some ethnicities. 
Inhalations of antigens may explain the initiation of the inflammatory-
granulomatous process and the high frequency of respiratory and 
mediastinal lymph node involvement following to hyperinflammatory 
response caused by hyperproduction of Th1 cytokines like TNF-α, IFN-γ, IL-
1, among others. The participation of this inflammatory-mediated response 
mechanism in the production of granulomas has been documented by 
other authors [61-67]. Answering to our second research question, we have 
hypothesized the most probable elements involved in the pathogenesis of 
sarcoid granulomas formation, as is graphically represented in Figure 10.

Visualized cervical spine multiple intraspinal, extra-axial masses that are 
isodense to the spinal cord, compressing the spinal cord. After intravenous 
administration of gadolinium-diethylenetriaminepentaacetic acid (Gd-
DTPA), an extradural mass with a marked gadolinium enhancement and a 
dural tail sign were observed (Figure 8).

Right optic neuritis and left optic peri neuritis. Partially empty sellar 
turcica syndrome. Multiple cervical intra-thecal masses with cervical cord 
compression by probable neurosarcoidosis.

Results and Discussion
After a powerful searching of the literature, we did not find a case of NS 

combining ON/OP with empty sellar turcica syndrome and spinal tumour. 
Therefore, this patient is the first reported to the medical literature with such 
presentation from our knowledge.

Figure 5. Fundoscopy image showing disc oedema with vessel obscuration and 
disc haemorrhages.

Figure 6. Fundoscopy image of optic neuritis.

Figure 7. MRI of the brain and orbit shows surrounding high signal on T2 with 
T1 low signal and re-enhancement post-contrast. The left optic nerve is enlarged 
with the optic nerve sheath surrounding the orbital segment of the left optic nerve, 
suggestive of optic peri neuritis.

Figure 9. Didactic representation of the entities listed for the NS differential 
diagnosis process. 

Figure 8. MRI of the cervical spine showing multiple intraspinal, extra-axial masses 
that are isodense to the spinal cord, which is compressing the spinal cord. Following 
the intravenous administration of gadolinium-diethylenetriaminepentaacetic acid 
(Gd-DTPA), an extradural mass with a marked gadolinium enhancement and a 
dural tail sign were observed.

Figure 10. Hypothesis on the pathogenesis of NS granuloma formation, Shows 
the proposed elements participating in this process. (1)-African American, African 
Caribbean, African peoples, (2) Scandinavian and Japanese, (3) Tumor necrosis 
factor-alpha (TNFα), 4 HLA-DRB1, 5 CCR 5a, 6 Interferon-gamma (IFN-γ), 7 CCC2-
3: chemokine C-C motif ligands 2 and 3, NK: natural killer PIE: pro-inflammatory 
enzyme, Interleukin-17 (IL-17) which play a remarkable role in sarcoid granuloma 
formation.
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Sarcoidosis is an inflammatory pathology typifier by a heightened 
cell-mediated granulomatous response to yet unknown antigen (like other 
autoimmune diseases), but this hypothesis has been rejected by others 
[68,69]. 

Notwithstanding, we have hypothesized that some forms of NS are 
a direct consequence of hyperinflammatory state (HIS) with increased C 
reactive protein (CRP), INF 1-beta, TNF alpha and ferritin. Recently, we 
documented the relationship between HIS and subsequence activation of 
astrocytes and microglia injuring the CNS and the optic nerves and the SC 
[70-72].

Our case had elevated levels of CRP and ferritin, which support this 
hypothesis. Arguably, the presence of the HLA-DRB1*03 allele in some 
types of Lofgren syndrome (human leukocyte antigen) serve to support our 
proposal [73,74]. Based on results obtained from studies on pulmonary Sa, 
other authors have a similar opinion either [75].

Whilst our research community goes ahead looking for more secure 
information to demonstrate the relationship of NC with the immune system, 
on the other hand, other investigators continue working on genetic process 
related to NS. Some findings have proven that complex genetic types of 
inheritance associated high susceptible genes increase the risk of NC, and 
it is noticeable that monozygotic twins have more than 80 times chances 
to develop Sa than the average population; this risk is seven times higher 
in dizygotic twins and five times higher nontwin siblings. This susceptibility 
also depends on race and ethnicity features [76,77]. Nonetheless, there is 
no complete concordance between Sa siblings and outcome or phenotypes 
pattern.

Undoubtedly, some environmental factors may influence peoples from 
regions with high NS prevalence, like African American and Scandinavian 
peoples, graphically represented. 

Both environmental antigens (infectious and non-infectious) facilitate 
the development of Sa granuloma [53].

The mechanism of inflammation and granuloma formation postulated in 
Figure 10 may clarify the neurological manifestations of NS secondary to 
the pathological disruption of the nervous system tissue microarchitecture 
caused by the accumulation of granulomas [76]. At this time, we like to 
highlight that Sa granulomas are composed of T helper cells within a 
ring of CD8+ cytotoxic, fibroblasts with scattered B cells and other pro-
inflammatory cytokines, activated microglia and astrocytes supported by 
TNF-α, IFN-β/γ, IL-2, and CCC2-3: chemokine C-C motif ligands 2 and 3, 
among others which, through stimulating naive CD4+T cell produce and 
maintenance of Sa granulomas. In addition, it is essential to remember that 
IFN-β and IL-2 are produced by T helper cells, increasing the proliferation 
of immune cells plus cytotoxicity, and Th17-polarized effector T cells have 
been found in Sa granulomas which can modulate the NS outcome [77].

We have hypothesized that this hyperinflammatory response is caused 
by TNF-α, IFN-β/γ, IL-2, and CCC2-3: chemokine C-C motif ligands 2 
and 3, plus HLA-DRB1, CCR 5a, pro-inflammatory enzyme (PIE), natural 
killer (NK), among other cause disruption of the average balance between 
firmicutes and bacteroidetes in the gut causing dysbiosis, neurohormonal 
dysfunction, neurotransmitter disturbances from the enteric nervous system 
causing damage on the CNS trough the gut-microbiota-brain axis and 
contribute to nervous system granuloma formation as is summarized in 
Figure 10. Another aspect to be considered in our case is the presence of 
sustainable amenorrhea related to pituitary damaged and favoured by the 
typical hypothalamus-pituitary-adrenal axis disturbance commonly caused 
by dysbiosis.

Disorder of the sella turcica
Around 10%-25% of patients with Sa complaint of Hypothalamic/

pituitary dysfunction mainly characterized by anterior hypopituitarism 
(ACTH 49%, GH 50%; TSH 67%, and LH/FSH 89%), diabetes insipidus 
(65%) and hyperprolactinemia (49%). Almost half of the patients with NS 
have a sellar turcica disease. As mentioned, our patient presented sustained 

amenorrhea, which did not improve despite corticosteroid therapy. Partially 
EST was confirmed by a CT scan of the brain (Figure 3). Some authors 
found thickening and gadolinium enhancement of the pituitary gland, or 
stalk with extension into the hypothalamus and even multifocal lesions in 
their MRI findings [6] Contrary, other investigators confirm that lesions on 
the Hypothalamus-pituitary region are an uncommon manifestation of Sa 
and they represent than 1% of all sellar turcica pathologies and when are 
present is almost always associated to sinonasal and neurological signs 
demanding systemic treatment [60].

As we before mentioned, our patient has EST syndrome secondary 
to NS. We have hypothesized that the pathogenesis of primary EST 
considering the displacement and flattened off the hypophysis by herniated 
subarachnoid space (SAS) into the cavity of the sellar turcica is due to 
unspecified damage of the meningeal layer in the medial fossa at the base 
of the skull (Figures 11 and 12). 

In Figure 12, several conditions have been listed as aetiology of 
secondary EST. Therefore, we will not discuss all of them due to space 
limitations. However, it is essential to highlight the mechanism of EST 
secondary to NS present in our report. Although the NS is a rarity affecting 
the subarachnoid membrane through granulomatous inflammatory injury, it 
is the only sustainable explanation for the herniation of SAS into the sella 
turcica cavity leading to pituitary damage by compression of the herniated 
bag of CSF clinically expressed as a pituitary disorder.

Conclusion 
Unfortunately, to answer the first research question, we could not 

extensively search the whole medical literature, but from our comprehensive 
review, we concluded that our case is unique because we did not find a 
similar case.

Our review also concluded that Sa is an uncommon granulomatous 
disorder quite like many other infectious and autoimmune diseases. 
Therefore, soon after a confirmed diagnosis is made, a sustainable and 

Figure 11. Representation of primary empty sellar turcica most seen in hypertensive 
and obese ladies.

Figure 12. Representation of the most common causes of secondary empty sellar 
turcica.
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dedicated long-term follow-up is mandatory to identify the best moment to 
initiate CS therapy with or without associated IA or others. We also agreed 
with those authors who recommended a multidisciplinary approach to afford 
neurological, cardiac, and ocular complications like our case.

To respond to our last research question, we delivered a personal 
hypothesis on the pathogenesis of the NS based on the role played by 
TNF-α, IFN-β/γ, and IL-2, dysbiosis, and other elements the mechanism of 
Sa granuloma formation.

Following editorial regulations, we must delete many aspects of this 
issue to reduce the length of this manuscripts.

Notwithstanding, large, and well-designed cross-section studies and 
RCT will be necessary to provide the best information about all this matter.
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