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Introduction
After SARS-CoV-2 infection, it is known that various symptoms 

that last for several months or more persist as sequelae even after 
the virus is no longer detected by PCR, these are known as Long 
COVID (LC), Long-haul COVID, Post-COVID syndrome, Post-acute 
sequelae of SARS-CoV-2 infection (PASC). Symptoms are serious 
general fatigue, diminished ability to think, brain fog, depression, 
anxiety, headache, myalgia, joint pain, chest pain, neck / back 
pain, suffocation, palpitation, shortness of breath, hair loss, smell 
disorder, taste disorders, dizziness, tinnitus, stomachache, gastric 
acid reflux, sore throat, cough, nasal obstruction, low grade fever, 
sleep disorders, etc. COVID-19 Pneumonia is a typical pathological 
condition in the acute phase, and there are sequelae accompanied 
by organic changes such as fibrosis of lung tissue after pneumonia.  

 
However, there are many cases without organic findings found in 
LC. At  our  clinic  (Tanaka  ENT  Clinic),  we  performed  intranasal  
sphenopalatine  ganglion stimulation (INSPGS) in 7 cases of LC, and 
all of them noticed improvement in all or part of the symptoms. The 
treatment experience and the possible mechanisms of INSPGS in LC 
are outlined. 

Methods 

We examined the efficacy of INSPGS in 7 patients with LC who 
underwent INSPGS at our facility from April to October 28, 2021 
and submitted a self-assessment report by Visual Analogue Scales 
(VAS) by October 28. Of the seven cases, there were three men and 
four women. The age distribution was 14 to 48 years old, and the 
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mean and standard deviations were 36.6 ± 11.7y.o. The number 
of INSPGS enforced was 6 to 54 times, and the average number of 
times was 21.4 ±14.5 times. At the first treatment, the lower part of 
the natural ostium of sphenoidal sinus between the middle nasal 
turbinate and the nasal septum, where is the innervated area of 
the sphenopalatine ganglion, was confirmed under the intranasal 
video endoscope (Figure 1). INSPGS was performed under video 
endoscope at the first treatment via both nasal cavities. Insert 
a thin cotton swab soaked with 0.2-1% zinc chloride solution 
that has astringent and anti-inflammatory effects into the niche 

between the middle turbinate and the nasal septum. After touching 
the bone in front of the sphenoidal sinus, which is the innervated 
area of the sphenopalatine ganglion, gently tap the cotton swab 
5 times and keep it in place for 30 seconds. Thereby, SPG is 
mechanically stimulated by INSPGS (Figure 2). In principle, INSPGS 
was performed once a week. It was dependent on the individuals to 
decide whether to take the other therapy includes oral medicines at 
other facilities or not. And in general, only INSPGS was performed 
at our clinic (Tables 1 & 2).  

Table 1:

7 Patients of Long COVID performed INSPGS

Age : 14-48y.o.  Average 36.6±11.7y.o.

Sex : 3man, 4woman

INSPGS performed : in all 7 cases

Times of INSPGS : 6-54 times Average 21.4 14.5times

[VAS assessment of subjective symptoms]

For each symptom, the most difficult condition that can

be imagined was set to 100, and the condition in which the patient could spend without any symptom was set to 0, and a report was requested.

Results:

Improvement was observed in some or all of the symptoms in all 7 patients who performed INSPGS.

Table 2: VAS assessment of INSPGS. 25-year-old woman. The 9th treatment is performed 39 days after the 1st treatment.
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Figure 2: 
Insert a thin cotton swab soaked with 0.2-1% Zinc Chloride solution that has astringent and anti-inflammatory effects into the 
niche between the middle turbinate and the nasal septum. After touching the bone in front of the sphenoidal sinus, which is the 
innervated area of the sphenopalatine ganglion, gently tap the cotton swab 5 times and keep it in place for 30 seconds. Thereby, 
SPG is mechanically stimulated by INSPGS.

                               
                                

                           

Figure 1: INSPGS is performed under videoendoscopy. 
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Results 
In all 7 cases, VAS evaluation showed that some or all 

symptoms were improved. A representative course of LC patient 
treated with INSPGS is shown in Table 3. The first visit to our 
department was conducted on September 4th, 2021, and the 9th 
INSPGS were performed as of October 12th, 39 days after the 1st 
treatment. Immediately after the treatment, headache, and myalgia 
disappeared on October 12th, and each symptom gradually recurred 
3 hours after the treatment. At the time of the 10th treatment on 
October 19th, headache before the treatment was about 80 in 
VAS, but disappeared immediately after the treatment (0 in VAS) 

and returned to about 20 in VAS 3 hours after the treatment. No 
treatment was given on October 20th and October 21st, and the 
11th treatment was given on October 22nd, but the symptom that 
was 30-40 in VAS before the treatment improved to about 0-10 
immediately after the treatment (Table 2). In LC, as in this case, 
there are some cases in which the symptoms gradually improve 
while repeating remission and exacerbation of each symptom by 
INSPGS. However, even in cases whose general fatigue and myalgia 
are improved by treatment such as INSPGS, or oral medication at 
another hospital, PEM (Post Exertional Malaise) may occur, and 
careful treatment is required. 

Table 3:

Symptoms

General fatigue : 7cases

Suffocation : 2cases Headache : 5cases Stomachache or

Reflux : 4cases Brain fog : 3cases

Smell disorder : 1cases

Low grade fever : 2cases

Myalgia : 4cases

Stiff neck, shoulder, back : 4cases

Joint pain : 3cases

Dizziness : 3cases

Numbness : 3cases

Nasal congestion : 1cases

Muscle weakness : 1cases

Tinnitus : 2cases

Sleep disorder : 2cases

Sore throat or Throat discomfort : 2cases Cough : 2cases

Discussion and Possible Mechanisms of INSPGS   

The sphenopalatine ganglion (SPG) is a ganglion consisting 
of branches from the second branch of the trigeminal nerve, and 
sphenopalatine ganglion pain is derived from the report by Sluder 
[1] , so it is called Sluder neuralgia. Sluder neuralgia causes referred 
pain in the base of the nose, around the eyes, maxilla, mandible, 
teeth, cheeks, ears, neck and shoulders. In the International 
Classification of Headache Disorders [2], both cluster headache and 
Sluder neuralgia are classified into TACs (headache with trigeminal 
autonomic symptoms). The same classification describes that the 
trigeminal nerve and the trigeminal neurovascular system are also 
involved in migraine, which had been conventionally considered to 
be a disorder of the vascular system [2]. Schoenen reports that SPG 
electrical stimulation by implanting an electrical device is effective 

for cluster headache [3], also describe important views as below. 

a)	 Cardinal features of Cluster Headache attacks are the 
prominent autonomic symptoms. 

b)	 Increased cranial parasympathetic outflow activate 
trigeminal afferents via the trigeminovascular system. 

c)	 Electrical stimulation of the SPG may physiologically 
block the parasympathetic efferents, thereby turning off the 
efferent arm of the trigeminal-autonomic reflex. 

d)	 The stimulation frequency is likely to be important for 
this effect. 

The mechanical SPG stimulation by INSPGS might physiologically 
block the parasympathetic efferents, therefore turning off the 
efferent pathway of the trigeminal-autonomic reflex. It might be 
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one of the possible mechanisms of INSPGS’s clinical efficacy on 
autonomic symptoms including TACs in patients with LC. Khurana 
reports that SPG electrical stimulation is effective in improving 
cerebral blood flow in acute ischemic stroke [4]. Bornstein and 
Saver conducted a randomized controlled trial [5] in which SPG 
electrical stimulation was started 8 to 24 hours after the onset of 
acute ischemic stroke and continued for 5 days, and SPG electrical 
stimulation was reported to be effective for acute ischemic stroke 
[6]. Four mechanisms are cited as the mechanism of SPG electrical 
stimulation in acute ischemic stroke as below.   

a.	 Enhancement of collateral circulation, 

b.	 Stabilization of blood-brain barrier,   

c.	 Direct neuroprotection, 

d.	 Enhancement of brain plasticity. 

Cheyuo [7] showed how the parasympathetic nerve, especially 
the vagus nerve, are innervated in the brain, with the vagus nerve 
afferent tract. Afferent tract of vagus nerve innervates to solitary 
nucleus, then to superior salivary nucleus, then to sphenopalatine 
ganglion, finally to anterior, middle, and posterior cerebral arteries 
and basilar arteries. It was revealed that the postganglionic fibers 
projected onto these arteries concern Nitric Oxide-dependent 
cerebral blood flow regulation. INSPGS, which mechanically 
stimulates SPG via the nose, may be involved in improving cerebral 
blood flow and exerting its clinical effect by a mechanism of action 
like the four mechanisms of action of SPG electrical stimulation 
therapy reported by Saver.   

Conclusion 
SPG electrical stimulation therapy is also attracting attention 

as a bioelectronic therapy, but basically it is necessary to implant 
an electrical device in the body, and the threshold for clinical 

application might be high. INSPGS is a method of mechanically 
stimulating the lower part of the natural ostium of the sphenoidal 
sinus, which is the area innervated by the sphenopalatine ganglion, 
with a cotton swab soaked with Zinc Chloride solution that has 
astringent and anti-inflammatory effect. The procedure of INSPGS 
is quite simple, therefore it is easy for clinicians to incorporate this 
treatment into clinical practice.
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