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Typical trident sign and cardiac involvement
in a patient suspected to Sarcoidosis

despite negative whole-body FDG-PET: a case
report
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Abstract

Background Sarcoidosis is a systemic inflammatory disease histologically defined by the non-caseation granulomas
formation in different organs, most commonly lungs, liver, skin, gastrointestinal system, eyes, neurologic and cardiac
system

Case presentation We report the case of a 42-year-old Gilaks woman who presented with myelopathy with charac-
teristic MRI finding called trident sign. By finding this view in axial spinal Magnetic Resonance Imaging (MRI) imaging,
a systemic evaluation was performed on the patient, which led to the diagnosis of cardiac involvement in Sarcoidosis
with the specific appearance of this disease in cardiac MRI despite the negative Fluorodeoxyglucose (FDG)-positron

emission tomography (PET) scan.

and saves the patient.

Conclusions Sometimes characteristic findings such as the trident sign prompt the physician to high suspicion
and wide evaluation of the patient to reveal important organ involvement that changes the treatment decision
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Background

Sarcoidosis is a systemic inflammatory disease histologi-
cally defined by the non-caseation granulomas formation
of subsequent tissue scarring in different organs, most
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commonly lungs, liver, skin, gastrointestinal system, eyes,
neurologic and cardiac system. According to the diagnos-
tic criteria of neuro-sarcoidosis (NS), pathologic confir-
mation in the nervous system is needed for a definitive
diagnosis and patients with a probable diagnosis need
a systemic pathologic confirmation (tissue outside the
nervous system). For a possible diagnosis in the absence
of pathological findings, we need a set of findings that
highly suggest the disease on imaging or other para-clin-
ical tests [1]. Although the gold standard for diagnosing
sarcoidosis is a tissue biopsy of the involved organ, but
there are three guidelines for the diagnosis of Cardiac
Sarcoidosis (CS) to allow for diagnosis confirmation
without biopsy including: 1- 2014 Heart Rhythm Society
(HRS). 2- World Association of Sarcoidosis and Other
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Fig. 1 A, B hyperintense lesion in STIR and T2 weighted images as a LETM. Ciisointense in T1 weighted image. D, E dorsal subpial longitudinal

enhancement in T1 post contrast. F, G trident sign on axial T2 weighted and T1 post contrast images. LETM Longitudinally Extensive Transverse

Myelitis. STIR Short Tau Inversion Recovery

Granulomatous Disorders Sarcoidosis Organ (WASOG).
3- Japanese Ministry of Health & Welfare (JMHW)
guidelines with 2017 [2]

Considering the difficulty of finding proper and ade-
quate tissue for biopsy in the heart and brain, identifying
specific findings in non-invasive methods such as MRI
can be very helpful in distinguishing this disease from
other differential diagnoses [3].

Case presentation

A 42-year-old Gilaks female patient presented with mild
lower limb weakness. She had hypokalemia in the ini-
tial lab tests, so the patient’s weakness was attributed to
hypokalemia in several visits and finally, she was diag-
nosed with renal tubular acidosis.

After three months, the patient’s weakness increased
and the symptoms of urinary frequency and urgency
along with dysesthesia and pain were added. In the
examination, she had progressive spastic paraparesis

with hyperreflexia and impaired position sense. She
was able to walk with help. After brain and cervical
Magnetic Resonance Imaging (MRI) without gadolin-
ium, she was admitted and treated with steroid pulse
(1000 mg methylprednisolone) with the diagnosis of
longitudinally extensive transverse myelitis (LETM)
with normal brain MRI. AQP4 antibody test was bor-
derline by enzyme-linked immunoassay (ELIZA)
method (1/10, normal range: up to 1/10). Due to the
incomplete response to steroids, the steroid pulse was
repeated three weeks later, but she developed covid-
19, her weakness worsened, and then she was unable to
walk. The patient was referred to Sina Hospital for fur-
ther evaluation with a possible diagnosis of Neuromy-
elitis Optica Spectrum Disorder (NMOSD). MRI of the
brain and spinal cord was performed again with gado-
linium, which showed LETM with dorsal subpial lon-
gitudinal enhancement with trident sign on axial cuts
(Fig. 1). According to MRI of the spinal cord, she was
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diagnosed as a suspected case of Neuro-Sarcoidosis
(NS), so the diagnostic workup was done for systemic
involvement. Chest high-resolution computed tomog-
raphy (HRCT) scan imaging was normal. The vasculi-
tis tests were negative except for the high titer of the
SSA antibody. The patient’s clinical symptoms and
minor salivary glands biopsy were negative for Sjogren’s
syndrome. Whole-body fluorodeoxyglucose positron
emission tomography (FDG-PET) was negative. A lung
perfusion scan was negative. Because of the progres-
sion of paraparesis, cyclophosphamide was started.
After receiving cyclophosphamide pulse (1gr monthly
for 3 months) and rituximab and oral steroid she was
able to stand without walking after 4 months. She was
readmitted to be treated with infliximab as a refractory
NS if recommended by a rheumatologist.

During admission to the neurology department, a
cardiac consult was requested due to the patient’s non-
specific symptoms like atypical chest pain regardless of
exertion, shortness of breath at function class of II and
dizziness. She was assessed by history taking, ECG, and
echocardiography at first. None of the complaints such
as orthopnea, paroxysmal nocturnal dyspnea, palpita-
tion or history of syncope or faint were registered.

In the physical exam, she had normal systolic and dias-
tolic blood pressure, regular pulse, and weak radial and
femoral pulse pressure. Neither a heart murmur nor lung
crackle was detected. Electrocardiogram showed normal
sinus rhythm, left axis deviation, left anterior hemi block
(LAHB), and poor R Wave progression (Fig. 2).

Cardiac biomarkers like highly sensitive troponin and
Pro—B-type Natriuretic Peptide (Pro-BNP) were in the

Fig. 2 Electrocardiogram showed normal sinus rhythm, left axis
deviation, Left Anterior Hemi Block (LAHB), and poor R Wave
progression. LAHB Left Anterior Hemi Block
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Table 1 Echocardiographic parameters

LV size (mm) 58¢nd diastolic! 33end systolic
RV diameter (mm) 28
LA(mm) 35
RA(mmM) 21

Grade lll, E 105¢ms, A 23cm/s, DT
75msec, septal E 5cm/s, lateral

Diastolic function

E7cm/s

LV systolic function 35-40%

Reginal Wall Motion Abnormality ~ Anteroseptal, anteroapical, apical,
septoapical

TR gradient 32mmHg

Pulmonary Atrial Pressure 36-38mmHg

Pericaldium Normal thickness, no effusion

cm/s centimeters per second, DT Deceleration Time, LA Left Atrial, LV Left
Ventricle, mm millimeter, nmHg mmHg: millimeter of mercury high, RA Right
Atrial, RV Right Ventricle, TDI Peak velocity in early diastole of tricuspid annulus,
TR Tricuspid Regurgitation

normal ranges High-sensitivity Troponin (HsTrop<0.0
ng/ml) and (Pro_BNP <100 pg/mL).

Echocardiography findings revealed mild dilated
LV (Left Ventricle) but moderate LV systolic dysfunc-
tion with positive regional wall motion abnormality in
the territories of the anterior wall including the base of
anterior, anteroseptal, anteroapical, apical, septoapical,
and thinning and fibrotic changes of myocardial wall in
these regions. Also, neither LV clot, significant valvular
regurgitation, mass nor vegetation were found in tran-
sthoracic echocardiography. The right ventricle wall had
normal size with preserved systolic dysfunction. Dias-
tolic dysfunction was registered in grade III. Mild pul-
monary hypertension was detected for this patient with
Pulmonary Arterial Pressure (PAP) 38mmHg. There was
no pericardial effusion or changes in the pericardium
matrix. The Inferior Vena Cava (IVC) flow and size were
normal (Table 1).

The cardiac team had planned for both cardiac MRI
and coronary angiography. Coronary angiography from
the radial artery was unsuccessful and the patient did not
allow to do it via femoral site.

So, we had to confirm the etiology of ischemia by
myocardial perfusion scan. Myocardial Perfusion Imag-
ing Single-Photon Emission Computed Tomography
(MPI-SPECT), as illustrated in (Fig. 3) has revealed fixed
lesions of the anterior and anteroseptal walls.

A cardiac MRI was performed at Rajaee Heart Center,
Tehran, Iran. 4-chamber Cine images demonstrate global
severe hypo-kinesia associated with septal wall dys-syn-
chrony more prominent in the basal segment as shown in
Figures 4, 5.

Short axis STIR images shows multifocal edematous
changes in anterior, lateral and inferior walls of LV basal
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Fig. 3 Myocardial Perfusion Imaging Single-Photon Emission Computed Tomography (MPI-SPECT) as illustrated has revealed fixed lesion
of the anterior and anteroseptal walls. MPI-SPECT Myocardial Perfusion Imaging Single-Photon Emission Computed Tomography
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Fig. 4 Short Axis STIR images show multifocal edematous changes in anterior, lateral and inferior walls of LV basal to mid segments which are
compatible with sarcoid granulomas (arrow)
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Fig. 5 Short axis late gadolinium enhancement images demonstrate
large burden of myocardial loss and thinning in basal LV segment
with intact endocardium and also patchy mid mural to subepicardial
enhancement in mid part of septum (arrow). LV Left Ventricle

to mid segments which are compatible with Sarcoid
granulomas (Fig. 4).

Short axis late gadolinium enhancement images dem-
onstrate a large burden of myocardial loss and thinning
in the basal LV segment with intact endocardium and
also patchy mid mural to subepicardial enhancement in
mid part of the septum (Fig. 5).

24 ECG Holter monitoring showed only rare PAC (Pre-
mature Atrial Complex) and PVC (Premature Ventricular
Complex) without any episode of VT, or advanced block
or pause. Furthermore, we have decided to treat the
patient with carvedilol, spironolactone, atorvastatin, and
aspirin and follow her with symptoms and serial echocar-
diography and electrocardiogram.

After cardiac evaluation, the patient was diagnosed
with sarcoidosis with two organs involvement and inflixi-
mab was started for the patient because of very specific
imaging findings in both cardiac and spinal cord MRL
Two months after infliximab she was able to walk with a
walker about 20 meters.

Discussion

Sarcoidosis is a multisystem cell-mediated inflamma-
tory disorder in which the formation of non- or limited
necrotizing epithelioid cell granuloma due to unknown
antigenic causes is pathologic hallmark of the disease [1].
Nervous system (central or peripheral system) involve-
ment is seen in 5 to 10% of sarcoidosis patients defined as
NS, which is the first manifestation of the disease in more
than half of them [4]. In 31% of patients with NS pres-
entations, there is systemic involvement from the begin-
ning, and in others, it develops during the disease [1, 4].
Cranial nerve involvement, including the optic and facial
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nerves, is the most common manifestation, and myelopa-
thy or myelitis accounts for about one-fifth of cases [4].

Myelopathy caused by sarcoidosis, could be in the dif-
ferential diagnosis of other inflammatory diseases such as
NMOSD [5]. Longitudinally extensive transverse myeli-
tis (LETM) (>3 vertebral segments on MRI) is one of the
diagnostic features of NMOSD but should be considered
after excluding other differential diagnoses [6].

The same type of involvement is usually seen in NS
patients with spinal cord myelopathy, but some key
diagnostic findings in clinical and MRI can differentiate
between these two diseases [4].

Usually, the onset of paraparesis in sarcoidosis patients
is gradual and chronic as in our case, and its onset is less
acute and subacute [5, 6]. Subpial enhancement in the
ventral or especially in the dorsal region is more common
in sarcoidosis but is not exclusive [6]. The combination
of the central and dorsal channels involvement creates a
special appearance in axial sequences MRI, which is very
diagnostic for sarcoidosis and is called trident sign [7, 8].
Taking a biopsy sample is particularly difficult to perform
in cases of spinal cord involvement, this imaging view can
be very helpful in the need to carefully screen patients for
systemic involvement [5, 8, 9].

Therefore, in suspicious cases, investigation of systemic
signs and symptoms in clinical and para-clinical workup
can help to accurately diagnose these cases [1, 5].

Interpretation of the ELISA Aquaporin-4- IgG (AQp4)
antibody test should be done with caution because of high
false positive results in medium or low titers and the posi-
tivity of this test should be confirmed by the CBA method.
One case was previously reported with a misdiagnosis due
to the ELISA test [9]. Lung tissue involvement and bilat-
eral hilar lymphadenopathy are seen in more than 90% of
patients, high-resolution computed tomography (HRCT)
scan imaging could be very diagnostic [1, 10]. But patient’s
HRCT result was negative.

It is possible to identify asymptomatic occult granu-
lomatous inflammation by using fluorodeoxyglucose
positron emission tomography (FDG-PET), which
shows increased glucose uptake of active inflammation
[10]. Therefore, if a chest CT scan is negative, the FDG
PET scan is a more sensitive method for evaluation of
extensive lymphadenopathy or disease-related activity
in other organs such as cardiac or bones [10]. In our
patient, whole-body FDG PET also was negative.

Systemic sarcoidosis has cardiac involvement in up to
25% of patients’ autopsy. Cardiac involvement portends
a worse prognosis [2, 3]. CS can range from asympto-
matic to ventricular tachycardia (VT), high-grade atrio-
ventricular (AV) block, or heart failure and rarely sudden
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cardiac death as a first presentation of CS due to brady-
or tachyarrhythmias [2].

The sensitivity of endomyocardial biopsy is hindered by
the myocardial tissue’s patchy involvement, thereby limit-
ing its effectiveness as a diagnostic method. Therefore, it
is recommended to perform a cardiac MRI or FDG PET
scan [3].

According to the diagnostic criteria of CS in addition
to histological or clinical diagnosis of extra-cardiac sar-
coidosis, two or more of the five major criteria below or
one of the major criteria and > two of the minor criteria
are satisfied to confirm probable CS [2].

Major cardiac involvement criteria include:

+ High-grade AV block or fatal ventricular arrhythmia

+ Basal thinning of the ventricular septum or abnormal
ventricular wall anatomy

+ Abnormally high uptake with 67Ga citrate or
18F-FDG-PET

+ Depressed ejection fraction of the LV (< 50%)

+ Delayed enhancement on gadolinium-enhanced MRI

+ Minor criteria include

+ ECG: ventricular arrhythmias, BBB, axis deviation, or
abnormal Q waves

« Perfusion defects by myocardial perfusion scintigraphy

+ EMB (endomyocardial biopsy): monocyte infiltra-
tion and moderate or severe myocardial interstitial
fibrosis

In our patient, there are two major criteria of reduced
Left Ventricular Ejection Fraction (LVEF) and delayed
enhancement on gadolinium-enhanced MRI and also
two minor criteria of LAHB in electrocardiogram and
perfusion defects by myocardial perfusion scintigra-
phy. So, the satisfied CS was confirmed for her. As it
is described in our patient, STIR images show multi-
focal edematous changes in the anterior, lateral and
the inferior walls of LV basal compatible with sarcoid
granulomas.

Because of the high basal glucose metabolism of the
cardiac tissue, the FDG-PET scan may have a diagnostic
pitfall in showing inflammatory areas with a high metab-
olism. Therefore, the preparation of the patient before the
FDG-PET scans with different methods such as a proper
diet can reduce this defect in the evaluation of cardiac
sarcoidosis [3, 10].

Deciding the type and duration of treatment in NS and
CS patients is currently challenging [11, 12].

In patients with spinal sarcoidosis or symptomatic car-
diac involvement, treatment with oral steroids and simul-
taneous initiation of an immunosuppressive drug such as
Methotrexate Azathioprine or Mycophenolate Mofetil is
recommended. In refractory cases, it is recommended to
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start infliximab but its use is contraindicated in cases of
heart failure [11, 12].

Conclusion

This case report indicated that Sarcoidosis may present
with variety of signs and symptoms associated with wide
range of radiological findings which needs to be promptly
recognized and carefully treated.
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HsTrop High-sensitivity Troponin
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