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INTRODUCTION

Headache is the chief complaint in daily neurology 
outpatients’ clinics1. Although the classification is well 
studied, there is lack of knowledge about the epidemi-
ology of headache subtypes. In order to make an ac-
curate diagnosis for rhinogenic headache, tension type 
headache (TTH) and migraine should be well under-
stood. Tension type headache is the most common type 
of headache. Migraine, cluster headache and rhino-
genic or sinus headache are the rest other common 
causes of headache. Since there are not strict diagnos-
tic criteria between these diseases, many patients are 
misdiagnosed, leading to mistreatments and social bur-
den2-5. Not only headache but also accompanying 

symptoms cause the patient to suffer more. Thus, in-
stead of using the term “headache”, we think “head-
ache disorder” is more suitable in for this condition. 

Although there has been much progress in the man-
agement and the treatment of neurogenic headaches, 
about half of these patients are not certainly diagnosed. 
Thirty million patients suffer from headache in the 
United States, annually. Women compose 75% of the 
migraine patients. Migraine rarely happens for any pe-
riod of time more than two or three times a week and 
generally reacts to ergotamine, dihydroergotamine, su-
matriptan or phenothiazine. It may be necessary to add 
codeine or oxycodone for the occasional intractable as-
sault. When there are demands for opioids in a migraine 
patient in quantities higher than 10 to 15 tablets per 
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ABSTRACT

Headache is a common complaint which otolaryngologists frequently have to evaluate and treat in practice. Migraine, tension, clus-
ter and sinus-rooted headaches are the most confronted ones in primary visits. Therefore, considerations of multidiscipline may be 
required to diagnose the rhinogenic and non-rhinogenic headaches. Rhinogenic headache is a distinct type of headache that has 
attracted an increased amount of attention in the recent years. The mechanism of headache is not yet known. In fact, the treatments 
of the above-mentioned headaches are different, but they may intersect in some cases. Non-steroid anti-inflammatory drugs (NSAID) 
and opioids are often used in headache treatment. Codeine, a well-known opioid derivative, has been prescribed for analgesia for a 
long time. This review aims to discuss the possible use and efficiency of NSAID and codeine combinations in the treatment of rhino-
genic headaches.
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month, there is apparent cause for worry. Therefore, it 
is unplanned. However, the drug has potential for abuse, 
and there is still uncertainty about the boundaries to be 
put on its use. Recently, Markley suggested a limitation 
of no more than two bottles per month (30 treatments). 
The main issue is the population with frequent tension-
type headaches. These patients use drugs in large 
amounts, often in combination6. Some claimed theories 
have been stated for the explanation of patho-physiolog-
ical changes in migraine. Rebound vasodilatation due do 
vasoconstriction has been popular for many years. 
Lately, an extension to this theory has been suggested 
– intracranial neurovascular changes somehow decrease 
cerebral perfusion. Migraine may be experienced with 
or without aura, known as visual, sensory or motor 
symptoms. Visual aura - photophobia, scotomas and vi-
sual lining (especially zigzag lines) - is the most com-
mon type of aura; however, migraine without aura 
accounts for 80% of the migraine patients. In addition, 
a typical migraine episode consists of unilateral head-
ache with visual manifestations7-11. 

Although TTH is the most common type of neuro-
genic headache, the certain diagnosis of TTH is the 
most difficult due to the differential diagnosis. The 
presence of other headache pathologies should be ruled 
out in order to state the TTH diagnose which means 
just pain in the head. Since the exact pathogenic pro-
cess for TTH is unknown, muscular or mental tensions 

are blamed. Muscles of the scalp and the neck are the 
responsible muscles, and the stressful events are the 
responsible mental triggers. Also, there have been 
some reports showing low cortisone levels in TTH pa-
tients, which blame chronic stress and hippocampus 
atrophy. A usual episodic TTH is self-limited, with 
moderate pain and usually good responsive to over-
the-counter (OTC) drugs. This is why migraine covers 
most part of the headache studies, pharmacological in-
vestments and daily social headache conversations7-14. 

PATHOPHYSIOLOGY OF RHINOGENIC 
HEADACHES 

To understand the pathophysiology of rhinogenic 
headaches, basic patho-physiology and the categories 
of pains should be well understood. There are three 
main classifications of pain6 (Table 1).

Sinus headache or rhinogenic headache is com-
monly diagnosed and patients with headache usu-
ally address their sinuses as a cause of their headache 
disorder. Almost 98% of the patients who self-diag-
nose themselves with sinus headaches meet the mi-
graine without aura criteria in according to the 
International Headache Society Guidelines 
(IHSG)15. The diagnostic criteria for sinus or rhino-
genic headache are shown in Table 2 according to 

Table 1
Classification of pain types6

Pain type Origin

1. Nociceptive pain
Peripheral nerve fibers
•Visceral (deep somatic; internal organs)
• Superficial somatic (e.g. infection, burns, muscle pains)

2. Neuropathic pain Nervous system itself (e.g DM, herpetic neuralgia, entrapment neuropathy)

3. Idiopathic pain

Table 2
Classification of pain types6

A Frontal headache accompanied by pain in one or more regions of the face, ears or teeth and fulfilling criteria C and D 

B Clinical*, nasal endoscopic, CT and/or MRI and/or laboratory evidence of acute or acute-on-chronic rhinosinusitis 

C Headache and facial pain develop simultaneously with the onset of acute exacerbation of rhinosinusitis 

D Headache and/or facial pain resolve within 7 days after remission or successful treatment of acute or acute-on-chronic rhinosinusitis

*Clinical evidence: Purulence in the nasal cavity and/or discharge, nasal obstruction, hyposmia and/or anosmia, fever

Chronic sinusitis is is not attributed as a cause of headache or facial pain unless relapsing to an acute stage.
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IHSG 200516. Some rhinologic and anatomic disor-
ders (deviation of nasal septum, inferior turbinate 
hypertrophy, pneumatised turbinate, mucosal con-
tact points and sinus mucosal atrophy) are thought 
to induce rhinogenic headache; however, there is 
not any evidence to support these theories17-19.

Additionally, inflammation in exudates due to al-
lergens and infections leads to blockage or decrease 
in sinus drainage, which causes trigeminal nerve fi-
bres stimulations. On the other hand, these patholo-
gies pretend to be a trigger that starts the 
trigemino-vascular reflex resulting with the release of 
substance P (SP) in the sinonasal mucosa. This reflex 
is an axonal reflex which causes plasma exudation 
due to the vasodilatation20. This process is known as 
neurogenic oedema and the pain caused by SP is 
transmitted to the cortex by afferent C fibres. The 
inflammation process due to extrinsic factors and 
neurogenic oedema starts the synthesis of pros-
tanoids, whose role in the local sensation of pain is 
very well known. These reflexes and local processes 
are blamed to be the triggers of migraine head-
aches17,21. The trigeminal nerve branches innervating 
the meningeal blood vessels release substance P and 
calcitonin gene-related peptide (CGRP)22,23. 

The trigeminal nerve has three main divisions 
with common synapses at the level of the trigemi-
nal caudal nucleus: N. Ophtalmicus, N. Maxillaries 
and N. Mandibularis. These sensory fibres transmit 
stimuli from the face, the sinuses, the nasal mu-
cosa, dental sensations, and the anterior middle 
and posterior meninges in the cranial fossa24. This 
can be an evidence for why the majority of rhino-
genic/sinus-originated headache disorders criteria 
meet the TTH or migraine headache disorders cri-
teria and explain the complex relationship.

TREATMENT

Effects of Non-Steroid Anti-inflammatory Drugs 
(NSAIDs) in Headache Disorders

As we told above, the inflammation process stim-
ulates the arachidonic acid metabolism which leads 
to the synthesis of prostanoids. The activation of 
phospholipase A2 induces the release of arachi-
donic acid from the cell membrane. Arachidonic 
acid follows three main enzymatic pathways cata-
lyzed by cyclooxygenase I (COX I), cyclooxygenase 
II (COX II) and lipoxygenase to form prostaglan-
din (PG) I family, prostaglandin II family and leu-
kotrienes. The products from the cyclooxygenase 
II are mainly responsible for fever, pain and in-
flammation25. PG sensitizes the nerve endings in 
the local inflammation area26. Additionally, trans-
mission of pain impulses through the spinal cord is 

thought to be facilitated by prostaglandins27. The 
NSAIDs are COX enzyme inhibitors (both COX I 
and COX II); they block the prostaglandin synthe-
sis and cause a shift in the enzymatic pathway. As a 
result, inflammation in the local area and the pain 
excitability of spinal nerves are reduced and the 
sense of pain is relieved28. 

Effects of Opioids in Headache Disorders 
The effects of opioids are based on the agonism 

in opioid receptors. There are two opioid recep-
tors: mu and kappa. Delta and sigma receptors 
have unknown significance. The penetration of an 
opioid molecule with an agonist results in analge-
sia, respiratory depression and sedation. As adverse 
effects, the mu receptors are responsible for eu-
phoria and constipation, while dysphoria is related 
with kappa receptor agonism and respiratory de-
pression for both. The effects of mu receptors are 
unlimited and directly proportional to opioid 
doses, which results in two major undesired effects 
due to the mu receptor agonism: respiratory de-
pression and dependence. Kappa receptors are 
more likely to be considered as safe, since the re-
sponse to these receptors is limited and does not 
increase with high doses, which also means less an-
algesia in comparison to mu receptors25. Tolerance 
is commonly known in response to the use of opi-
oids, resulting in greater doses of drug required in 
order to maintain the same effect that was formerly 
supplied with smaller doses29,30. 

Codeine is an opioid derivative and acts as a pro-
drug. Ten percent of codeine is transformed to 
morphine by cytochrome P450 in the human body. 
Morphine is the active metabolite of codeine and 
has agonism on both mu and kappa receptors. The 
analgesic action of morphine depends on the affin-
ity to the receptors in spinal cord and also to the 
receptors in higher levels of the central nervous sys-
tem. Morphine does not have any effect on periph-
eral nerve conductivity or the thresholds of afferent 
nerve fibres. When morphine binds to its receptor, 
intracellular adenylate-cyclase is inhibited, leading 
to cyclic adenosine monophosphate (cAMP) de-
crease. As a consequence to this decrease, the re-
lease of substance P, dopamine, acetylcholine, 
which are known as neurotransmitters, is blocked 
and the sense of pain is reduced31. Overuse of co-
deine by headache-prone patients often results in 
drug-induced rebound headache followed by symp-
tomatic drug dependence, tolerance (refractory to 
prophylactic drugs), and symptoms of withdrawal. 
Overuse of codeine products in this situation was 
described as taking 3 or more doses per day more 
frequently than 2 days a week. Usage frequency may 
be higher than the dose. Rebound headache fea-
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tures include morning headache, end-of-dose head-
ache, or headache enhancement when overused 
medication is discontinued. Stopping the symptom-
atic medication can lead to a period of headache 
and headache enhancement afterwards. Analgesic 
overuse can transform episodic migraine or epi-
sodic tension headache into daily headache and can 
perpetuate the syndrome31,32. 

Opioids are also commonly used to treat ten-
sion-type headache. In preparations coupled with 
aspirin or acetaminophen, codeine, propoxyphene 
and oxycodone are generally prescribed. Codeine 
combinations with aspirin or acetaminophen and 
butalbital are also commonly used32. Codeine and 
propoxyphene are certainly more powerful analge-
sics than aspirin and acetaminophen, but few if any 
controlled studies have been conducted to deter-
mine the comparative efficacy of the combination 
of these compounds with and without an opioid 
drug in patients with tension headache. Such stud-
ies would be of excellent significance given the fre-
quent use of these medicines. Codeine and its 
combination with paracetamol is one of the mainly 
prescribed drugs in the management of headache, 
although there is no evidence for its effectiveness 
in headache disorders6. Even if codeine combina-
tions with aspirin increase the analgesic effect, it is 
not thought to have any clinical benefits33. 

It is important that the analgesia provided by 
single-entity agents confirms repeatedly published 
clinical studies over the past 3 decades. For the 
musculoskeletal pain, NSAIDs are more effective 
than conventional opioid doses. In reality, 5 mg of 
oxycodone (the most frequently prescribed dose 
coupled with acetaminophen) is no more efficient 
than placebo. Note, however, that a tiny increase 
in ibuprofen-added opioid (oxycodone 5 mg) in-
creases pain relief. This shows the fact that opioids 
are synergistic, and by titrating extra opioid incre-
ments to an optimally dosed nonopioid, analgesia 
can be enhanced. In contrast with that, Becker25 
emphasized that “in many cases, it is better to write 
separate prescriptions for the opioid and the nono-
pioid at dosages that more precisely address the 
analgesic needs of the patient”, especially for den-
tal pain. On the other hand, there is no informa-
tion about using codeine with any other NSAIDs in 
sinonasal headache. 

CONCLUSIONS

The sense, transmission, intensity and the dura-
tion of headache are based on complex mecha-
nisms. The use of codeine combination with an 

NSAID drug may be more useful in controlling rhi-
nogenic headache and head and neck pain by tran-
secting both known transmissions of pain in local 
and central levels.
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