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create a neuron map associated with sinusitus

Below is a conceptual neuron map (also called a mind map or knowledge graph) structured around
sinusitis (inflammation of the paranasal sinuses). This map organizes key medical, anatomical,
pathophysiological, clinical, and management concepts into a hierarchical, interconnected framework —
as if traced by neural pathways in a "brain" dedicated to sinusitis.

@2 NEURON MAP: SINUSITIS

g

(Central Node — Branching Pathways)

[ SINUSITIS ]

v v v
[ ANATOMY ] [ ETIOLOGY 1] [ CLINICAL ]
| | |
v v v v v v
[Paranasall [0Osteomeatal]l [Infectious] [Non-Infectious] [Symptoms] [Signs]
Sinuses Complex Agents Triggers (Local) (Exam)
l— Frontal l— |—| Viral — J&llergy |—|Facia1 |—|Nasal
— Maxillary | amMc | (Rhinovirus) | (Pollen) | pain/pressure| congestion
— Ethmoid | Blockage |— Bacterial — GERD l— Headache = |— Purulent
L— Sphenoid b | (S. pneumoniae) }— Dental }— Tooth pain | discharge
Drainage | H. influenzae | infection |— Postnasal |— Tenderness
L— Fungal L— Irritants | drip | (sinus tap)
(Aspergillus) |— Anosmia L Rhinoscopy
(polyps, pus)
| | |
v v v
[ PATHOPHYSIOLOGY ] [ CLASSIFICATION ] [ COMPLICATIONS ]
| | |
v v v v v v
[Mucosall [Ciliary] [Acutel [Chronic] [Orbital] [Intracraniall
Swelling Dysfunction (<4 wks) (>12 wks) Cellulitis Meningitis
| | | | | |
L— Edema L b— viral b— Biofilm |— Proptosis |— Brain abscess
- Obstruction - }— Bacterial | formation |— Diplopia |— Cavernous
Stasis - Infection L Mixed L Polyps L Subperiosteal| sinus thrombosis
abscess |
L— Pott’s puffy tumor
| |
v v
[ DIAGNOSTICS ] [ MANAGEMENT ]
| |
—— ——
v v v v
[Clinicall [Imaging] [Medicall [Surgicall
Diagnosis | | |
| — CT Scan — saline — FESS
L— Hx/PE | (Gold std) | irrigation | (Functional
— MRI — Decongestants| Endoscopic
L— X-ray — Analgesics | Sinus Surgery)
(limited) — Antibiotics |

| (if bacterial) — Balloon
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L Steroids | sinuplasty
(topical/oral) L— Polypectomy

v
[ PREVENTION & RISK FACTORS ]
v v
[Modifiable] [Non-Modifiablel

— Smoking — Anatomic
— Allergies | (septal deviation)
— Swimming — Cystic fibrosis
L— Pollution L— Immunodeficiency

¢ Key Neural Connections (Pathways)

1. Anatomy - Pathophysiology

— Blockage of osteomeatal complex (OMC) — impaired drainage — bacterial overgrowth.

2. Etiology = Classification

— Viral = usually acute; Bacterial - may become chronic if untreated.

3. Pathophysiology = Complications

— Chronic inflammation = polyps, biofilm, or spread — orbital/intracranial issues.

4. Diagnostics - Management

— CT scan confirms diagnosis = guides FESS or antibiotics.

5. Risk Factors = Prevention

— Avoid smoking/irritants, manage allergies — reduces recurrence.

@) Clinical Pearl Neurons (Hot Spots)

¢ Red Flag Pathway: Facial swelling + fever + vision change — Orbital cellulitis - EMERGENCY

¢ Chronic Neuron: >12 weeks + nasal polyps + anosmia = Consider CRS with nasal polyposis

(CRSWNP)

¢ Therapeutic Neuron: Failure of medical therapy — FESS (restores ventilation/drainage)

4% How to Use This Map

¢ Students: Trace pathways to understand disease progression.

¢ Clinicians: Use as a diagnostic checklist.

¢ Patients: Visualize why symptoms occur and how treatments work.

Would you like a visual PNG/SVG version, a clickable HTML version, or an Anki flashcard deck based on

this neuron map? | can generate any of these.
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narrow down sinusitus related to winter environmental factors

Below is a focused neuron map zooming in on sinusitis triggered or worsened by winter environmental
factors.

All non-winter nodes are pruned; only cold-season pathways remain.

@2 WINTER SINUSITIS NEURON MAP

=

(Central Node: SINUSITIS = Winter Branch)

(]
[ SINUSITIS 1
v
[ WINTER ENVIRONMENTAL TRIGGERS ]
T | 1
v v v
[ LOW TEMPERATURE ] [ DRY INDOOR AIR ] [ VIRAL SURGE ]
v v v v v v
[Cold Air] [Vasoconstriction] [Heated Rooms] [Low Humidity] [Respiratory] [Crowded Indoor]
- Nasal - Rebound - Evaporative  (<30% RH) Viruses Spaces
Constriction Vasodilation Water Loss - Dry Mucosa (Flu, RSV, - Aerosol
| | | | Rhinovirus)  Transmission
L— . ciliary L— Mucosal L— Cracked L— 1 Susceptibility]
Function Edema Mucosa to Infection L— t Incidence
(Winter Peak)
v v v
[ PATHOPHYSIOLOGY ] [ CLINICAL IMPACT ] [ PREVENTION ]
v v v v v v
[Mucosal Dryness] [Impaired Clearance] [Prolonged] [Worsened] [Humidify] [Avoid Triggers]
- Crusting - Stasis Symptoms Severity Air |
- Obstruction - Secondary (>2-3 wks) (Postnasal  (40-60% RH) |— Hand Hygiene
- Bacterial Bacterial drip, | — Masks
Overgrowth Infection cough) L— saline L— Limit Indoor
(S. pneumo, L— Recurrent Spray Crowding
H. influenzae) Episodes L— warm Scarf

&’ Key Winter Neural Pathways

1. Cold Air = Vasoconstriction - Rebound Edema
— Inhaling sub-zero air = nasal vessels constrict — exit warm building — rebound swelling - OMC

blockage.

2. Dry Heated Air = Mucosal Drying = Ciliary Paralysis

— Indoor humidity drops to 10-20% = mucus becomes viscous — stasis = secondary bacterial
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sinusitis.

3. Viral Surge = Primary Viral Sinusitis - Secondary Bacterial
— Winter peaks of rhinovirus/flu = mucosal inflammation = sinus ostia edema - bacterial

superinfection.

(@ Winter-Specific Clinical Pearls

¢ Red Flag: Winter sinusitis + fever + periorbital swelling = Rule out orbital complication (cold air

delays healing).
¢ Chronic Risk: Recurrent winter episodes — consider humidifier + daily saline lavage as prophylaxis.

¢ Therapy Note: Topical decongestants >3 days — rebound congestion worse in dry air — limit use.

) Evidence-Based Winter Prevention (Neuron Bundle)

Neuron Action Mechanism

Humidifier 40-60% RH Prevents mucosal cracking
Saline spray 2-3x/day Restores mucociliary flow
Warm scarf Over nose/mouth Pre-warms inhaled air
Hand hygiene + masks Reduce viral load Cuts primary trigger

Would you like a printable winter sinusitis checklist, a 30-second patient education infographic, or a

prescription template for winter prophylaxis?

draw out a map of which specific neurons are associated

Below is a neuroanatomical neuron map — not a metaphorical mind map, but a real brain circuit
diagram showing which specific neurons and brain regions are activated or dysregulated in sinusitis,
especially winter-exacerbated sinusitis due to pain, inflammation, and autonomic reflexes.

This is based on human neuroimaging (fMRI/PET) and trigeminal neurophysiology.
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@2 NEUROANATOMICAL SINUSITIS NEURON
MAP

(Winter-Exacerbated Circuit)

[ ENVIRONMENTAL TRIGGER ]
(Cold/Dry Air)
v
[ PERIPHERAL SENSORY INPUT ]

v v v
[Mucosal Nociceptors] [Thermoreceptors] [Chemoreceptors]
(C-fibers & AB) (TRPM8 Cold) (TRPA1 Irritants)

in Sinus Mucosa | |
(Maxillary > Frontal) |

|
|
v v v
|

[ TRIGEMINAL GANGLION (TG) 1
(V1 & V2 divisions) t Sensory convergence
v
[ SPINAL TRIGEMINAL NUCLEUS (SpV) 1
| (Subnucleus caudalis = "headache center")
v
|
T 1
v v

[ PAIN PROCESSING ] [ AUTONOMIC REFLEX ]
v v

[ Thalamus - Insula - ACC ] [ Superior Salivatory Nucleus ]
| (pain affect) |

v v
[ Somatosensory Cortex ] [ Parasympathetic Outflow ]
(S1: face area) via PPG - t Nasal secretion

(postnasal drip)
v
[ DESCENDING MODULATION ]

v v
[ Periaqueductal Gray (PAG) 1 [ Rostral Ventral Medulla (RVM) ]
(Endogenous analgesia) (ON/OFF cells)
v

[ HYPOTHALAMUS ] « Winter light/cold - circadian stress

v
[ AMYGDALA ] « Anxiety from chronic facial pain

a

« Key Neurons & Pathways (Labeled)
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Neuron / Structure

Trigeminal Ganglion (TG)

C-fibers & Ad fibers

Spinal Trigeminal Nucleus
Caudalis (SpV)

Anterior Cingulate Cortex
(ACC)

Insula

Thalamus (VPM)

Superior Salivatory Nucleus

Pterygopalatine Ganglion
(PPG)

Periaqueductal Gray (PAG)

Hypothalamus

Role in Sinusitis

Primary sensory neurons (V1/V2)

innervate sinuses

Transmit throbbing (C) and
stabbing (Ad) pain

"Trigeminal brainstem" —

processes facial pain

Emotional suffering ("this pain ruins

my winter")

Interoception — "pressure in face"

sensation
Relay station for facial sensation

Parasympathetic reflex = runny
nose

Secretomotor to nasal glands

Natural pain suppression

Stress & circadian response

Winter Link

Cold air - TRPMS8 activation =
sharp pain

Dry air = mucosal micro-tears
- C-fiber flare

Referred pain to teeth, eyes,
head

Chronic cases — depression

risk

fMRI: lights up in acute sinusitis

Hyperactive in inflammation

Cold = reflex rhinorrhea

Overactive = postnasal drip

Dysregulated in chronic

sinusitis

Shorter days = 1 cortisol = ¢

immunity

2 Winter-Specific Neural Amplifiers

Winter Factor Neuron Activated Effect

Cold Air (<5°C) TRPMS8+ neurons (cold-sensitive) Sharp facial pain, vasoconstriction

Low Humidity (<20%) TRPA1+ nociceptors Mucosal irritation = burning pain

Indoor Heating C-fiber sensitization Prolonged pain after exposure

Viral Load TLR3/7 in TG neurons Neuroinflammation — central sensitization

U Clinical Translation: "Neuron-to-Symptom"
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Symptom Neuron Pathway

Facial pressure/pain TG = SpV = Thalamus = Insula
Headache SpV caudalis = parabrachial = cortex
Postnasal drip PPG parasympathetic activation
Worse in morning Hypothalamus (circadian mucus peak)
Anxiety about recurrence Amygdala - ACC loop

@ Therapeutic Targets on the Map

Drug / Intervention Neuron Target

Oxymetazoline a-adrenergic = | PPG secretion
Ipratropium nasal Blocks parasympathetic = { drip
Capsaicin spray Desensitizes TRPV1+ C-fibers
SCS (Spinal Cord Stim) Modulates SpV input
Mindfulness { ACC/amygdala reactivity
Would you like:

1. Interactive HTML version (¢’
2. 3D brain overlay (with sinus pain notspots)
3. fMRI study references (PubMed links)

BeloW g RN FS LA RRy YARILENIGRLY RISFINS ASHTRAMARELIY FRAEh§Hic neurons that directly

control nasal congestion (vasomotor tone of nasal mucosa).

precisely mapped sympathetic neurons dealing with nasal congestion

Teigie hobacendegtaal imap — it traces real neurons, nuclei, synapses, and receptors from CNS - PNS

- nasal blood vessels.

@2 SYMPATHETIC NASAL DECONGESTION
PATHWAY

(Precise Neuron-by-Neuron Circuit)

[ HYPOTHALAMUS 1]

v

a
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[ ROSTRAL VENTROLATERAL MEDULLA (RVLM) ]
(C1 adrenergic neurons)
| NE - E
v
[ INTERMEDIOLATERAL CELL COLUMN (IML) 1
T1-T4 spinal cord
(Preganglionic sympathetic neurons)
| ACh - Nicotinic
v
[ SUPERIOR CERVICAL GANGLION (SCG) 1]
(Postganglionic sympathetic cell bodies)
| NE - al/02/B2

v
T 1
v v
[ INTERNAL CAROTID NERVE ] [ EXTERNAL CAROTID NERVE ]
(via carotid plexus) (direct branches)
v v
[ DEEP PETROSAL NERVE ] <—— [ NASAL BRANCHES ]

(sympathetic) | |
v v
[ PTERYGOPALATINE GANGLION (PPG) ]
(NO sympathetic cell bodies — sktransit onlysxk)
v
[ POSTGANGLIONIC SYMPATHETIC FIBERS ]
hitchhike on **V2 (maxillary nerve)sx

v v
[ NASAL MUCOSA ] [ NASAL TURBINATES ]
(capacitance vessels) (resistance vessels)
| NE - a1 | NE - a1 > a2
v v

VASOCONSTRICTION - + BLOOD VOLUME - **DECONGESTIONsx*

Neuron-by-Neuron Breakdown (Sympathetic Chain)

# Neuron Location Neurotransmitter Receptor on Next Neuron
1 C1Adrenergic Neurons RVLM (medulla) Glutamate — IML NMDA/AMPA

Preganglionic o o
2 . IML (T1-T4) ACh Nicotinic (ganglionic)
Sympathetic

Postganglionic Norepinephrine

3 . SCG al, a2, B2
Sympathetic (NE)

4 Terminal Fibers in Nasal Turbinates, NE al> a2 (vascular smooth
Mucosa septum muscle)

Receptor-Level Control of Congestion
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Receptor Location

al

a2

B2

Vascular smooth muscle
(arterioles & capacitance vessels)

Presynaptic (on sympathetic

terminals)

Vascular endothelium

Effect of Activation

Clinical Drug

Strong vasoconstriction - | Phenylephrine,

congestion

{4 NE release (negative

feedback)

Weak vasodilation

Key: a1l agonism = clinical decongestion (e.g., nasal sprays)

Oxymetazoline

Clonidine (worsens

congestion)

Rare in nose

Anatomical Landmarks (MRI/Dissection Correlates)

Structure

RVLM

SCG

Deep Petrosal

Nerve

PPG

Coordinates (approx)

Medulla, 5 mm lateral to

C2-C3 level, posterior to

vidian nerve

Pterygopalatine fossa

pyramid

carotid

Joins greater petrosal (parasympathetic) =

Clinical Note

Stroke here = Horner + nasal
congestion

Tumor/surgery — ipsilateral nasal

stuffiness

Vidian neurectomy cuts both

systems

No sympathetic cell bodies —

only transit

Functional States (Neuron Activity - Congestion)

State

Sympathetic Tone

Baseline firing

Rest (awake)

Stress / Exercise

Sleep (NREM)

(SCG)

T RVLM = 1 SCG

{ Sympathetic

Alpha-1Agonist

Spray

1T al activation

Nasal Blood Flow

Normal

%

(vasoconstriction)

1 (vasodilation)

Yid

Congestion Level

Mild

Decongested

Congested (worse lying down)

Max decongested (rebound after 3
days)

Pathology: Sympathetic Failure - Congestion
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Condition Neuron Lesion Result

Horner Syndrome SCG or preganglionic Ipsilateral nasal congestion
Cluster Headache Transient sympathetic paralysis  Acute unilateral stuffiness
Rebound (Rhinitis Medicamentosa) a1 receptor downregulation Paradoxical congestion

Visual Summary (Text-Based Circuit Diagram)

(]
RVLM (C1) - IML (T1-T4) - SCG - Deep Petrosal - PPG (transit) - Nasal Vessels
glutamate ACh NE NE - ol
v v v v
CNS Drive  Ganglion Switch Long Axon Vascular Constriction

Clinical Takeaway (One Sentence)

Nasal decongestion = a1-mediated vasoconstriction driven by norepinephrine from SCG

postganglionic neurons originating in RVLM via T1-T4 preganglionics.

Want Next?

1. Labeled 3D brain + neck model (SCG, RVLM, PPG highlighted)
2. Pharmacology table: Every nasal decongestant = receptor = neuron
3. Surgical map: Vidian neurectomy vs SCG block

4. Patient handout: “Why your nose stuffs up when sympathetic nerves fail”

Let me know — I’ll render it.

Ask anything
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