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Postoperative Nausea and Vomiting and Migraine

The goal of this presentation is as follows: 

to review the literature regarding PONV and the most recent developments regarding PONV including guidelines and recommendations promulgated by taskforces and societies with an interest in ambulatory anesthesia:
· to briefly review the literature on migraine with a particular focus on the role of triptans in the treatment of migraine and other conditions that are related to migraine, most notably cyclic vomiting syndrome (CVS).
· to report eight cases with a link between migraine and postoperative nausea and vomiting (PONV) and its pertinent clinical observations. 

· to establish and advocate a relationship between postoperative nausea and vomiting (PONV) and the disease entity of migraine.
· to review and juxtapose the mechanisms of action for triptans and 5-HT3 receptor antagonists.
· to report the results of retrospectively obtained data in anesthesia pre-assessment records and records of migraine patients pertaining to PONV and migraine.
· to suggest a new treatment modality for this clinical scenario.

The background to this topic is the observation of a number of complicated cases of PONV where commonly available antiemetics are ineffective. This is a scenario all too familiar to anesthesia practitioner everywhere. These patients spend hours of retching and vomiting in the Post-Anesthesia Care Unit (PACU) and sometimes require hospital admission. The repetitive retching and vomiting has the potential of being harmful to the surgical outcome, e.g., in ophthalmic surgery where bearing down can cause hemorrhage or an undesirable increase in intraocular pressure (IOP). Wound dehiscence and aspiration are potentially serious consequences. Admission to a hospital bed does not improve the condition per se (the antiemetics are just as ineffective as in the PACU) – it is most likely the time elapsed from initial event to hospital discharge that plays a role in the resolution of the symptoms. During this time, they are often are “parked” in the emergency department for one night before returning home with an experience they would rather forget. Unfortunately, the very same patients have a high chance of experiencing the same event again when exposed to anesthesia and surgery.

In this series of eight cases a distinct relationship to migraine (either as an active disease or heretofore unrecognized or self-medicated) was elicited and treatment with triptans led to immediate resolution of the PONV symptoms. None of the patients described required hospital admission even though their initial presentation would have suggested otherwise.

In conclusion, recommendations are presented to identify PONV patients that may have a background in migraine and would therefore benefit for treatment with triptans.

PONV

The incidence of PONV is approximately 30%. In high-risk patients the incidence is up to 80% whereas in patients deemed to be totally risk-free the incidence is still as high as 10%. (1-4).

PONV is a major factor in complicating the smooth transaction of surgery and anesthesia in an ambulatory setting.

With the ever-increasing importance of ambulatory surgery and anesthesia as a cost-saving strategy but also to relieve hospital operating rooms from case loads that have – due to improved training and technology – become shorter in duration but vastly more numerous it has become necessary to make the procedures and strategies involving ambulatory anesthesia as efficient as possible without compromising safety. 

Studies have demonstrated that patients perceive PONV as more unpleasant than surgery-related pain. (1).

In the study below patients were asked to assign a dollar value to undesirable experiences related to ambulatory surgery:
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It shows that vomiting outranks all other factors – even pain - as the most unpleasant experience (5, 6).

A subset of PONV is described as “intractable PONV”. It is a complication that often necessitates hospital admission and outnumbers hospital admissions related to untoward surgical or cardiovascular events in the ambulatory setting.

The three most common complications are pain, postoperative bleeding and intractable PONV – all three in approximately equal numbers.

Whereas screening for anesthesia/cardiovascular risk has been very successful in the reduction of complications and unplanned hospital admissions the same cannot be said about prolonged or intractable PONV.

The annual cost of protracted PONV with or without subsequent hospital stay of 24 hours is varied and not easy to calculate. Protracted or intractable PONV may cause wound dehiscence, aspiration pneumonia, increases in intraocular pressure (IOP) and hemorrhage. Besides the additional cost to the ambulatory facility itself due to increased time and attention required to treat the patient with intractable PONV one must consider the expenses of transferring the patient to a hospital, admitting the patient to the ER and a hospital bed.

The issue of patient satisfaction is, of course, closely connected to the adverse experience of an unexpected admission to the hospital where the patient likely will be treated as a low priority, often spending the night in the ER or, worse, in the hallway before being discharged the next day. This does not reflect well upon the ambulatory facility and its doctors and nurses as the ambulatory facility and its health care providers will be viewed as bearing the primary responsibility for the untoward event.

Patient satisfaction has become an undeniable fact of modern medicine and has a huge impact on the economic viability of an ambulatory facility and, indeed, of the entire “industry” of ambulatory medicine. Therefore, the ability to treat PONV as one of the most common complications of surgery and anesthesia effectively and without straining the resources at hand has assumed considerable clinical and economic importance.

Pathophysiology

The vomiting center (VC) – located in the area postrema in the floor of the fourth ventricle of the central nervous system (CNS) - may be stimulated directly by gastrointestinal (GI) irritation, motion sickness, or vestibular neuritis. Increased activity of central neurotransmitters, such as dopamine in the chemoreceptor trigger zone (CTZ) or acetylcholine in other areas of the VC, appear to be major mediators of vomiting. Other mediators are histamine, substance P, and serotonin (5-HT). 5-HT receptors are located in the central nervous system and gastrointestinal system and play an active role in the induction of vomiting.

Once a emetogenic episode ocurrs serotonin (5-HT) is released from enterochromaffin cells in the GI tract. Serotonin (5-HT) then binds to 5-HT3 receptors, which stimulate vagal neurons. From there signals are transmitted to the vomiting center (VC), which then leads to nausea and vomiting. There are essentially two ways to influence an event of nausea and vomiting by use of pharmacologic agents: addressing the etiology of the emetic episode or influencing the mechanisms that trigger the emetic response.

5-HT3 antagonists are used for prophylaxis of emesis from postoperative nausea, cancer chemotherapy, hyperemesis gravidarum and radiation-induced nausea and also for nausea and vomiting that has manifested itself under the above-mentioned clinical conditions.

Triptans, a class of drugs that stimulate the 5-HT1D receptors reduces emesis with migraine headaches and in cyclic vomiting syndrome, most likely via action on central nervous system sites. 5-HT1A and 5-HT2A/5-HT2C agonists have also been demonstrated to have antiemetic properties. The utility of 5-HT receptor ligands in treating nausea and vomiting is currently being investigated (7).

Therefore, pharmaceutical agents effective in the treatment of nausea and vomiting are dopamine, histamine, muscarinic and serotonin antagonists.

I would like to demonstrate that triptans – a class of highly selective serotonin agonists – also belong to the group of antiemetic drugs.

Several professional societies and organizations dealing with ambulatory surgery and anesthesia have been thriving for a number of years. They provide know-how and updates via conferences, CME programs and guidelines (8-14). Several sets of guidelines have been developed and updated over the years, involving professional societies and researchers from all over the world:

The ASA Taskforce on Postanesthetic Care devotes a chapter to PONV. Risk factors are not addressed.

Six classes of drugs are included in their recommendations: 
	Pharmacological Interventions recommended by the ASA Taskforce on Postanesthetic Care

	Antihistamines (promethazine)

	5-HT3 Antiemetics

	Tranquilizers / Neuroleptics

	Metoclopramide

	Scopolamine

	Dexamethasone


The Consensus Guidelines for the Management of PONV by the Society for Ambulatory Anesthesia is an elaborate paper consisting of 29 pages (the references alone are 9 pages). 

They are the result and update of two previous sets of guidelines under the aegis of SAMBA.

In addition to the above-mentioned previous editions there are also guidelines that were published in the French, German, Spanish, and Canadian literature that are taken into account in this new attempt to streamline information, consensus and proven strategies regarding PONV (8-14).

Emphasis is also put on the important topic of risk factors and risk prevention strategies, an important element that has been omitted in many of the guidelines and recommendations in the existing literature.
Risk Factors and Risk Reduction Strategies

Risk Assessment and Risk Factors

Several authors have designed models to assess who is at risk for PONV and strategies to reduce those risk factors. (4)

Patient factors are female sex, non-smoking status, h/o PONV and use of postoperative opioids.

	Risk Factors for PONV in Adults

	Positive overall
	Female sex (B1)

History of PONV or motion sickness (B1)

Nonsmoking (B1)

Younger age (B1)

General vs. regional anesthesia (A1)

Use of volatile agents and nitrous oxide (A1)

Postoperative opioids (A1)

Duration of anesthesia (B1)

Type of surgery (cholecystectomy, laparo-

             scopic, gynecological) (B1)    

	Conflicting
	ASA physical status (B1)

Menstrual cycle (B1)

Level of anesthetist’s experience (B1)

Muscle relaxant antagonists (A2)

	Disproven
	BMI (B1)

Anxiety (B1)

Nasogastric tube (A1)

Supplemental oxygen (A1)

Perioperative fasting (A2)

Migraine (B1)

	PONV…postoperative nausea and vomiting; BMI…body mass index.


Consensus Guidelines for the Management of Postoperative Nausea and Vomiting 2014 (Society for Ambulatory Anesthesiology)
Scientific Evidence Grading

	Category A: Supportive Literature (Randomized Controlled Trials [RCTs] with statistically significant differences)

Level 1: multiple RCTs supported by meta-analysis

Level 2: multiple RCTs but in insufficient numbers to allow meta-analysis

Level 3: a single RCT
	Category B: Suggestive Literature (observational studies that suggest clinical benefit or harm)

Level 1: observational comparisons show statistically significant differences of clinical interventions or outcomes

Level 2: noncomparative observational studies (therefore no statistics)

Level 3: case reports

	Category C: Equivocal Literature (the literature cannot determine benefits or harm of clinical interventions or outcomes)

Level 1: Meta-analysis did not determine statistical differences

Level 2: Numbers too low to conduct meta-analysis

Level 3: observational studies show inconsistent results
	Category D: Insufficient Evidence from Literature 


Consensus Guidelines for the Management of Postoperative Nausea and Vomiting 2014 (Society for Ambulatory Anesthesiology)

This display of proven overall risk factors is important for this presentation for several reasons:
First of all, it shows that a good number of risk factors exist in the cases discussed below, such as female sex, younger age, ophthalmic surgery, and the use of general anesthesia. On the other hand, there are numerous risk factors that were avoided in the patients discussed below: no volatile agents or nitrous oxide, short duration of surgery, minimal use of opioids postoperatively.

One more item appears significant: previous h/o motion sickness. A great majority of migraine patients have motion sickness. That alone would suggest that a positive h/o motion sickness might also mean a positive h/o migraine. Yet in the same table migraine as risk factor is listed as being of “disproven or limited clinical relevance”.
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	Risk Factors
	Points

	Female Sex
	1

	History of PONV
	1

	Age < 50 years
	1

	Use of opiods in the PACU
	1

	Nausea in the PACU
	1

	Sum
	0…5


Risk Assessment Score (ApfelCC,PhilipBK,CakmakkayaOS,ShillingA,ShiYY,Leslie JB, Allard M, Turan A, Windle P, Odom-Forren J, Hooper VD, Radke OC, Ruiz J, Kovac A. Who is at risk for postdischarge nausea and vomiting after ambulatory surgery? Anesthesiology 2012; 117:475–86)

In order to quantify the risk of PONV Apfel et al. designed in which four risk factors that each have a high correlation to PONV are assigned one point each:

· Female gender

· Nausea in the PACU

· History of PONV

· Age < 50

· Postoperative opioids

Zero, 1, 2, 3, and 4 points correspond to a 10, 20, 40, 60, 80% risk of PONV.

Risk Reduction

Since the overall incidence of PONV is an astonishing 30% strategies to reduce the risk are very important.

The table below lists six proven actions or interventions that have proven helpful in the risk reduction of PONV. As pointed out the risk will never go below 10%, even under the best of circumstances.

	Strategies to reduce the risk of PONV

	· Preference of regional over general anesthesia



	· Use of Total Intravenous Anesthesia (TIVA)



	· Avoidance of nitrous oxide



	· Avoidance of volatile anesthetics, etomidate and thiopental



	· Avoidance of and/or alternatives to postoperative opioids



	· Adequate hydration




Adapted from IMPACT study (15)

Management of Postoperative Nausea and Vomiting
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Algorithm for the management of postoperativenausea and vomiting (Consensus Guidelines for the Management of Postoperative Nausea and Vomiting by the Society for Ambulatory Anesthesiology)

This chart demonstrates how complex the risk assessment of PONV and the different treatment options depending on risk score and clinical scenario are.

Note the different drug categories suggested in the ASA Taskforce Paper and the SAMBA Consensus guidelines: 

Steroids, 5-HT3 receptor antagonists, butyrophenones, including the antipsychotic haloperidol, antihistamines, anticholinergics, phenothiazines, NK-1 (neurokinin-1) receptor antagonists (a new class of drugs), anticonvulsants, antidepressants and even an anesthetic drug itself: propofol.

Promethazine, a phenothiazine-class drug, should be used with great caution as extravasation of the drug can cause tissue necrosis. Intraarterial injection can lead to limb gangrene necessitating amputation. Tissue damage from leakage even through an intact vein has been reported (16, 17).

The 5-HT3 receptor antagonist antiemetics play a prominent role. Almost all drugs in this class have been shown to be effective in the treatment of PONV (18-38).

	Ondansetron

Dolasetron

Granisetron

Tropisetron

Ramosetron

Palonosetron


The group containing droperidol, haloperidol, hydroxizine, perphenazine, and prochlorperazine is titled somewhat euphemistically as tranquilizers/neuroleptics but it includes antipsychotic drugs. 

For droperidol the FDA issued a Black Box Warning in 2001, citing concerns of QT prolongation and torsades de pointes. QT prolongation is a dose-related effect and concerns doses in excess of 5 mg. Apparently droperidol is not a significant risk in low doses but caution and awareness for the possibility of QT prolongation has been advocated, in particular in children. The same clinical observations have been reported for ondansetron, as well (33).

Perphenazine is an antipsychotic drug mainly used to treat schizophrenia and bipolar disease. 

Intravenous administration of prochlorperazine is also used to treat status migraenosus (39).

Metoclopramide, even though it is still a commonly used antiemetic, has been demonstrated to show no statistically significant difference for the early postoperative period when compared to placebo (40).

Transdermal scopolamine is effective and when compared to placebo shows no increased number of side effects that would be typical for an anticholinergic agent: dry mouth, dizziness, drowsiness, fatigue, or blurred vision. Newer studies show effects comparable to ondansetron and haloperidol (41,42).

Dexamethasone is a cheap and effective drug both in treatment and in prophylaxis of PONV, although in the latter case higher doses have been shown to be necessary. It has also proven very effective when given in combination with other antiemetics, especially 5-HT3 receptor antagonists (43-51)

The following drugs have also shown antiemetic effects:

Propofol: in a fortunate coincidence this hypnotic/sedative that has become the most common anesthesia induction agent by far also has antiemetic properties in subhypnotic dose ranges (52).

In small increments, such as bolus doses of 20 mg, propofol has been shown to be as affective as ondansetron (53, 54). The drawback is the short antiemetic duration and the necessity of a monitored environment (post-anesthesia care unit).

Alpha2-Agonists: significant but short-lived antiemetic effects apply to clonidine and dexmedetomidine (55). The reason for their antiemetic qualities is unclear and possibly related to their opioid-sparing effect.

Mirtazapine: this is a noradrenergic and specific serotonergic antidepressant.

Prophylactic mirtazapine delays the onset of PONV (56). The combination of mirtazapine orally plus dexamethasone intravenously reduces the incidence of late PONV by more than 50% compared with dexamethasone alone and less rescue medication is needed with this combination of antiemetics.

Gabapentin given orally (600 mg) 2 hours before surgery effectively decreases PONV (57-59). Given 1 hours before surgery, gabapentin 800 mg per os has the same efficacy as dexamethasone intravenous, and the combination is better than either drug alone (60).

Midazolam is a benzodiazepine sedative. A dose of 2 mg iv given 30 minutes before the end of surgery is as effective as ondansetron 4 mg iv (61). Again, when using these drugs in combination the result is better than the monotherapy (62, 63). Of note, midazolam administered in the above-described fashion is more effective than metoclopramide. It is important to point out that midazolam given preoperatively is less effective than when given intraoperatively 30 minutes before the end of surgery (64).

Neurokinin-1 receptor antagonists (aprepitant, casopitant, and rolapitant) are a promising new class of drugs but still in the various stages of approval for clinical use.

Special mention is made of the use of two or more antiemetics in combination. Basically, the literature suggests that the combination of different antiemetics is effective for the prophylaxis but not for the treatment of PONV (15, 45, 66-72).

These two sets of guidelines (ASA Taskforce on Postanesthetic Care and SAMBA Consensus Guidelines) impressively demonstrate how complex this matter is.

A large number of drugs are discussed and recommended, some of which have side effect profiles that are certain to make the average practitioner reluctant to use them, especially in the free-standing ambulatory setting. To have such an armamentarium of PONV available in a free-standing ambulatory facility defies the economic realities that anesthesiologists and ambulatory surgery facilities are faced with.

One class of drug that is of interest in this presentation is absent in all guidelines: the triptan drugs.

Triptans have risen to prominence as very effective drugs to treat migraine.

At the same time the SAMBA guidelines consider the role of migraine in PONV as clinically disproven.

The case reports listed below should serve to suggest that patients with migraine are an important subset of patients who have manifestations of nausea and vomiting in the postoperative period.

Cyclic Vomiting Syndrome

 A data base search using the keywords “triptan”, “sumatriptan” and “PONV” yielded zero results.

There is, however, a disease entity where triptans have been successfully employed to treat intractable nausea and vomiting: Cyclic Vomiting Syndrome.

Cyclic vomiting syndrome (CVS), first described in 1882, is a chronic functional disorder that is characterized by paroxysmal, recurrent episodes of vomiting. The etiology is unknown and since it was first described in children it was long held to be a pediatric condition. More recently, however, it has been shown to either persist into or appear de novo in adulthood. Treatment of idiopathic cyclic vomiting syndrome has been symptomatic until recently due to its obscure pathogenesis and the dearth of controlled randomized studies. A close relationship to migraine has recently been suggested. Overlapping symptoms such as photophobia and phonophobia in both disease entities are noteworthy. These circumstances have recently prompted researchers and clinicians to look into treatment of CVS with triptans. 
A database search of “nausea, vomiting, triptan” yielded nine results all of which were in relation to CVS. 

When entering “CVS” and “sumatriptan” four results were yielded:

Injectable sumatriptan for cyclic vomiting syndrome in adults: a case series.
In this article Calhoun et al. point out the similarities to migraine conditions. They propose that CVS is indeed a part of the migraine spectrum, due to genetic link, comorbidities, similar triggers (menstruation, stress, lack of sleep) and response to the same medications in the acute setting as well as for prophylaxis. Special note is made of the efficacy of injectable sumatriptan to vomiting even in absence of headache. (73)

Treatment options for cyclic vomiting syndrome.
In this review article by Sudel and Li all studies, trial and case reports related to CVS are summed up and discussed and treatment guidelines are proposed. The treatment approach consists of lifestyle considerations and drug treatments aimed at prophylaxis, supportive care and the treatment of acute episodes. When employing a multimodal approach efficacy of between 40% and 90% was determined.

The drug therapy for CVS includes antimigraine, antiemetic, and anticonvulsive medications for prophylactic, abortive, and supportive therapy. Antimigraine and anticonvulsive agents are used to prevent episodes. Antimigraine triptans serve to abort episodes. Antiemetic agents will mitigate the severity of episodes and are recommended in conjunction with sedatives. (74)

Sumatriptan as a treatment for cyclic vomiting syndrome: a clinical trial.

Hikita et al. conducted a trial with twelve patients who were administered sumatriptan parenterally either subcutaneously or intranasally when they presented with attack of cyclic vomiting. They classified the efficacy of this treatment with “complete”, “effective” or “non-effective”. Out of eleven patients with a cumulative number of 35 attacks 19 showed improvement after administration of Sumatriptan. They concluded that the efficacy was especially high in patients with a clear correlation between cyclic vomiting syndrome and migraine. (75)

Objective.—To better familiarize the reader with a migraine-related disorder, cyclic vomiting syndrome (CVS) in adults,
and to discuss its diagnosis and treatment.
Background.—CVS is a profoundly disabling disorder characterized by recurrent, stereotypic episodes of incapacitating
nausea and vomiting, separated by completely asymptomatic intervals. CVS episodes tend to start at the same time of day,
persist for the same duration, and present with the same intensity and associated symptoms. Most patients experience
prodromal symptoms and can identify triggers that precipitate attacks, such as menstruation, lack of sleep, certain foods,
physical exertion, and stress. The prevalence of CVS in adults is unknown, but since its occurrence in this age group has been
little recognized, patients typically experience lengthy delay in diagnosis or misdiagnosis.
Method.—Literature review, case reports, and discussion.
Results.—Given genetic links of CVS to migraine, as well as its comorbidity, typical migraine triggers, and response to
similar acute and preventive medications, CVS likely represents a disorder on the migraine spectrum.
Conclusion.—Adult CVS is not only highly comorbid with migraine, but it responds to migraine preventives, and in some
cases to injectable sumatriptan even in the absence of headache.
Key words: cyclic vomiting syndrome, migraine, treatment, sumatriptan
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The management of cyclic vomiting syndrome: a systematic review
This paper by L.Y. Lee et al. is a review of the disease entity of cyclic vomiting syndrome with an analysis of over 1000 cases in 25 papers, all of which except one, were retrospective studies. The correlation with migraine but also depression and anxiety reported in this paper is noteworthy as is the efficacy of triptans in the acute setting. (76)

In these reports and studies remarkable success with the use of triptans was demonstrated.

This is an example of a successful association between nausea/vomiting and the use of triptans. The reason why this association was made in the first place is, of course, the close relationship of CVS and migraine.

I would like to demonstrate that a similar association should be made by anesthesiologists dealing with cases of protracted or intractable PONV, especially when unresponsive to treatment promulgated in the various published guidelines for treatment of postoperative nausea and vomiting. 
MIGRAINE

Migraine is one of the most common disease entities in man but also – or maybe as a consequence of its common occurrence – one of the most commonly ignored (by patients and healthcare providers), overlooked or misdiagnosed diseases. In Germany, for example, migraine is reported to have an incidence of 8 million, or 11% of the entire population (77). In the United States the reported incidence is around 36 million (78).  There is a distinct difference in gender distribution: 6% are men and over 15% women. Migraine has a complex genetic foundation with important concomitant environmental factors facilitating its outbreak and severity. It has been compared to diabetes and essential hypertension in its genetic multifactorial makeup. Unlike many other chronic diseases which tend to increase in severity over time in a consistent fashion, migraine can fluctuate in severity and frequency and thereby confound both patients and healthcare providers alike. Many experienced headache specialists report of patients who either downplay or misinterpret their symptoms.

Migraine is defined as a syndrome of headaches occurring in attacks and preceded and accompanied by a host of other symptoms. A hallmark of migraines are certain triggering events or conditions, such as hormonal fluctuations in women, alterations of the sleep-wake-cycle, stress and anxiety and environmental triggers such as flickering light, noise, weather, high altitude.

Another common observation is the link between motion sickness and migraine.

Episodic migraine is defined by symptoms of headache for less than 15 days per month.

Chronic migraine is defined by 15 or more days of headache lasting for at least three months continuously.

Prodromal symptoms are in large part vegetative in nature, such as changes in mood and appetite, yawning, increased tear production, and aura.

The cardinal symptom of a migraine attack itself is headache which is described as pulsating, stabbing, unilateral within an attack but may occur on the opposite side in subsequent attacks, if not unilateral the pain may be located frontally or occipitally.

Accompanying symptoms are photophobia, phonophobia, osmophobia, loss of appetite, nausea and vomiting.

Specialized forms within the spectrum of migraines are retinal migraine, abdominal migraine and cyclic vomiting syndrome.

Treatment of migraine consists of NSAIDs in the acute phase for mild attacks and triptans for moderate to severe attacks; antiemetics for concurrent nausea and vomiting. Ergot drugs have a higher risk and side effect profile. Their use is nowadays limited to cases where there is a specific contraindication to the use of triptans.

Beta-blockers, calcium channel-blockers, antidepressants, anticonvulsants and antidepressants are used alone or in combination.

Abdominal migraine is a pediatric disorder where the symptom of periodic midline abdominal pain – often accompanied by nausea and vomiting – is prevalent in the setting of co-existing headaches. A tie to migraine has been suggested and corroborated by the successful treatment of the abdominal symptoms with non-analgesic migraine medication including triptans for acute episodes (79)

In the following presentation I would like to introduce eight cases of PONV and migraine in the ambulatory setting and the findings and interpretation of the clinical scenarios as they presented to us.

Because the case reports listed below showed the same pattern of PONV in patients with either undiagnosed, unrecognized migraine, or undertreated migraine anesthesia preoperative records were analyzed in a retrospective fashion with the particular emphasis on past experiences of PONV and their possible relation to migraine.

The literature and existing guidelines concerning PONV and as they may relate to migraine will be discussed.

Case Reports

Eight patients received general anesthesia with total intravenous anesthesia (TIVA: Propofol and Remifentanil) and one patient monitored anesthesia care (MAC). All patients received dolasetron and dexamethasone as prophylaxis for postoperative nausea and vomiting intraoperatively. Pain medication was given intraoperatively (ketorolac, paracetamol). Postoperative opioids for pain control were avoided.

Patient # 1, a 45-year-old female was scheduled for endometrial ablation as an ambulatory patient in a same-day surgery clinic. In her pre-anesthesia evaluation, the patient reported h/o iron deficiency anemia, anxiety and claustrophobia but no postoperative nausea and vomiting (PONV) or headaches.

General anesthesia was performed with propofol, remifentanil (total intravenous anesthesia - TIVA) and supraglottic airway (laryngeal mask airway). Intraoperatively, dexamethasone and ondansetron were given intravenously as part of a routine regimen for the prevention of PONV. Towards the end of surgery methimazole and acetaminophen for postoperative pain control were administered intravenously. 

Emergence and transfer to the PACU were uneventful. After 15 minutes, however, the patient experienced intense nausea and vomiting. Additional dexamethasone, ondansetron, ephedrine under the assumption of relative hypotension, and droperidol were given at different intervals. Over the course of two hours the clinical impression emerged that her short periods of relief from violent episodes of nausea and vomiting were more due to exhaustion rather than the efficacy of the various antiemetic medication. At this point a thorough history was taken from the patient and her husband which revealed symptoms consistent with untreated migraine (repetitive episodes of aura, HA, photophobia combined with fatigue lasting for up to three days and nausea and vomiting, all existing for many years) and, in addition, motion sickness.

The possibility of a major migraine attack without headache (due to administration of pain medication for the surgical procedure) triggered by stress, pain and/or general anesthesia was considered.

After consultation with a neurologist and headache specialist the decision was made to administer a triptan parenterally. The husband was dispatched to the nearest pharmacy and returned with parenteral sumatriptan (PEN application). After subcutaneous administration of 6mg sumatriptan the patient recovered with astonishing speed and was discharged home after one hour.

A subsequent visit to a headache specialist confirmed the diagnosis of long-standing migraine. The patient was put on magnesium and subsequently enjoyed reliable relief from migraine and its associated symptoms.

Patient # 2, a 24-year-old female, underwent strabismus repair under general anesthesia. She reported no previous postoperative nausea and vomiting and no history of migraine. A past medical history of irritable bowel syndrome, motion sickness and smoking were elicited in the pre-anesthesia assessment questionnaire. 

General anesthesia was performed in routine fashion with total intravenous anesthesia (TIVA: propofol and remifentanil) and laryngeal mask airway. Dexamethasone 5 mg iv and ondansetron 4 mg iv were given intraoperatively.

Emergence was smooth and transfer to the post-anesthesia care unit uneventful. Intense PONV set in after ca. 20 minutes and was unresponsive to additional ondansetron, tropisetron and intravenous fluids. Again, what appeared to be a cyclical pattern of intense postoperative nausea and vomiting (PONV) followed by periods of abatement lasting 15 to 20 minutes was observed. At this point the patient was thoroughly questioned and a past medical history of postoperative nausea and vomiting and past symptoms consistent with auras followed by headaches became apparent.

The patient was administered two doses of zolmitriptan 5 mg intranasally with an interval of 15 minutes.

Improvement was gradual but steady and the patient was discharged home 1.5 hours following the triptan therapy.

This patient was subsequently seen by a headache specialist who diagnosed basilar migraine with episodic loss of conscience, dizziness and the presence of auras. The patient markedly improved with Lamotrigine.

Patient # 3 is a 69-year-old female who underwent glaucoma surgery with topical anesthesia (tetracaine eye drops) and monitored anesthesia care with sedation. She reported a history of migraine, PONV and motion sickness. Migraine attacks were medicated with nonsteroidal anti-inflammatory drugs (NSAIDs) only.

Incremental amounts of propofol for a total of 40 mgs were given during the case. In light of her history of PONV dexamethasone and ondansetron were administered intravenously intraoperatively.

Postoperative recovery appeared uneventful until the patient was mobilized by sitting up whereupon intense PONV ensued. Due to her clear and present history of PONV and migraine and the possibly adverse effect of retching on the intraocular pressure (IOP) the decision was made to forego further conventional regimens of nausea treatment and directly administer zolmitriptan 5 mg intranasally. Resolution of PONV was immediate and patient was discharged home 15 minutes later. The patient reported no further symptoms of PONV or migraine over the next 24 hours.

Patient #4 is a 26-year-old female who presented for strabismus surgery. Her past medical history was significant for irritable bowel syndrome and smoking. General anesthesia with total intravenous anesthesia TIVA: propofol and remifentanil), laryngeal mask airway and the standard prophylaxis for postoperative nausea and vomiting with dexamethasone and ondansetron proceeded smoothly as did the first hour in the post-anesthesia care unit. Upon sitting up the patient experienced intense vertigo and PONV. Tropisetron 5 mg was given intravenously without effect. As in previously described cases, a goal-oriented interview was conducted and revealed postoperative nausea and vomiting 7 years ago after nasal septoplasty lasting several hours. In her per-anesthesia questionnaire she had checked off “no” for the question “Have you ever had a bad experience with anesthesia”. The patient staid that she had forgotten about it. She also admitted to frequent headaches with symptoms consistent with aura and intolerance to noise. Migraine has never been diagnosed before.

After administration of zolmitriptan 5 mg intranasally PONV subsided swiftly but vertigo remained unchanged. The patient was observed for two more hours. Vertigo persisted throughout but PONV did not return. The patient was discharged despite the persistent vertigo with special instructions to the next of kin. Follow-up 24 hours later revealed complete resolution of vertigo and absence of nausea or vomiting after discharge.

Patient # 5, a 45-year-old female, presented for strabismus surgery. Her past medical history was significant for headaches but never diagnosed as migraine. She reports photophobia during headache attacks and PONV on all previous five operations under general anesthesia, but not with her most recent foot surgery which was performed under spinal anesthesia. The patient also reports a significant history of motion sickness.

The patient underwent general anesthesia with total intravenous anesthesia (TIVA: propofol and remifentanil) with the usual intraoperative prophylaxis (dexamethasone and ondansetron) for postoperative nausea and vomiting. 

Emergence was normal but the first hour in PACU was characterized by borderline nausea which was relieved if she kept both eyes closed. After 1 hour patient sat up and PONV set in immediately. After zolmitriptan 5 mg intranasally the symptoms significantly improved. However, after again sitting up, PONV returned and a second dose of zolmitriptan 5 mg was given intranasally. This time PONV resolved completely, and the patient was discharged home 15 minutes after the repeat triptan administration.

The patient was referred to headache specialist and received a diagnosis of mixed migraine with tension headaches. Treatment consisted of lamotrigine orally and physical therapy for muscle tensions in her neck.
Patient # 6, a 63-year-old female, presented for vitrectomy and secondary lens implantation. A language barrier and cultural factors made it very difficult to obtain a past medical history: Hypertension and possible epilepsy in the past but not currently treated, were gleaned from the patient and her family.

GA with total intravenous anesthesia (TIVA: propofol and remifentanil) and LMA were performed in the usual fashion with intraoperative PONV prophylaxis consisting of dexamethasone + ondansetron.

The postoperative course was initially uncomplicated but marked PONV ensued after sitting up in an effort to mobilize the patient. In characteristic fashion the episodes of PONV waxed and waned and worsened in the upright position. A repeat dose of ondansetron had no desirable effect. With great difficulty symptoms c/w migraine in the past (periodic headaches, accompanied by nausea, photophobia) as well as previous PONV and motion sickness were elicited from the patient. Therefore, it was decided to try a triptan as a last resort. Immediate recovery from PONV was noted after intranasal administration of zolmitriptan 5 mg followed by a speedy discharge home.

Patient # 7 is a 67-year-old female who came for strabismus sx. Her past medical history was significant for hypertension and depression. Of note was a remarkably flat affect in this patient.

GA was administered in the above-described mode with total intravenous anesthesia (TIVA: propofol and remifentanil) and supraglottic airway and the standard PONV prevention regimen of dexamethasone + ondansetron intraoperatively.

Emergence and recovery went well until mobilization when the patient experienced PONV. A gradual improvement was noted after administration of intravenous metoclopramide 10 mg and ondansetron 4 mg. When changing back to her street clothes the patient again was afflicted by intense PONV and was brought back to the PACU. Thorough questioning yielded no history of migraine however the overall demeanor and the above-mentioned flat affect of this patient suggests otherwise. For example, the patient answered questions related to possible migraine and its associated prodromes and symptoms not with a simple “no” or “never” but with answers like: “I have never been bothered too much by these things.”

In this case zolmitriptan 5 mg intranasally was given despite the lack of a possible history or tell-tale symptoms suggesting preexisting migraine. After the triptan administration the patient recovered immediately and was discharged home within 30 minutes.

Lastly, I would like to report the case of patient # 8, a 53-year-old female who denied any past medical history in the pre-anesthesia questionnaire. A patient interview conducted preoperatively in the holding area uncovered significant anxiety, self-treated by phytotherapeutic non-prescription agents and classic symptoms consistent with a migraine disorder which had existed for many years. The patient admitted to typical symptoms such as headaches without aura, photophobia and fatigue requiring bed rest for up two 48 hours and an overall correlation with her menstrual cycle.

Again, general anesthesia was conducted with total intravenous anesthesia (TIVA) and laryngeal mask airway and concomitant PONV prophylaxis with dexamethasone + ondansetron. Emergence and recovery went well until the patient sat up. She experienced nausea and vomiting and was given tropisetron 2.5 mg i.v. whereupon she recovered fully and was discharged home shortly thereafter.

When looking at these cases in depth several facts and circumstances stand out:

· All patients demonstrated a connection to migraine: either in the past or present, some untreated or undertreated; in some cases, a severe form of migraine, in others unrecognized but with typical symptoms when thoroughly questioned. In some of these undiagnosed cases the diagnosis of migraine was independently confirmed by a headache specialist.

· All patients were female. Considering the gender distribution in PONV and migraine this is not surprising if one is to believe in a link between PONV and migraine.

· All patients but one underwent GA in the least emetogenic way: with TIVA and without exposure to anesthetics and pain medication commonly implied in PONV, i.e., no volatile agents or nitrous oxide, minimal to no use of opioids in the postoperative period, as recommended in the SAMBA PONV guidelines. One patient received MAC and topical anesthesia.

· In the case reports there was a distinct correlation between the duration of PONV and time of triptan administration: the sooner the triptan was administered the faster the recovery from PONV was.

· These case reports are a testament to how “under the radar” migraine as a disease entity remains even today: many patients are unaware of it, maybe because they see it as a variant of normality or a part of their menstrual cycle. One patient neither answered “yes” to the specific question about “headaches” nor to “adverse experiences to previous anesthetic experiences” despite previous PONV experience.

· Four patients received triptan treatment directly after manifestation of PONV and responded in dramatic fashion. Three patients recovered slowly from their PONV condition. In the cases of the three slow responders more trials of conventional antiemetics were given before deciding on triptans. The longer the time lapse from initial presentation of PONV until treatment with triptan the more gradual the resolution of symptoms was.

· One of these patients did not even offer a quantifiable history of migraine although, as mentioned in the case report, she was a very poor historian and the suspicion of migraine in her past medical history was high. She, too, responded very well to triptan administration.

· All patients in these case reports admit to motion sickness.

· The more general anesthetics a patient received the more likely that patient has had an experience of PONV.

· Case # 4 is interesting because of the additional symptom of vertigo postoperatively. What is remarkable is that after triptan administration the PONV resolved whereas the vertigo persisted. If the hypothesis of PONV in patients with a history of or heretofore unrecognized symptoms of migraine is reasonable then it makes sense that nausea and vomiting should be relieved by triptans whereas vertigo should not, also considering the fact that vertigo is not a symptom typically seen in migraine. In this case PONV relief was complete and did not recur or persist despite the fact that vertigo in and of itself can cause nausea and vomiting.

· The risk factor assessment in this case series was determined to be 23.7%.

	Risk Factors
	Points

	Female Sex
	1

	History of PONV
	1

	Age < 50 years
	1

	Use of opiods in the PACU
	1

	Nausea in the PACU
	1

	Sum
	0…5


Simplified risk score for predicting postoperative nausea and vomiting (Apfel CC, et al.)
· Case #8 is interesting in that her presumptive migraine diagnosis was established in the immediate preoperative period and she was successfully treated with one dose of ondansetron after the onset of PONV. No triptan was required.

· The fact that six out of eight cases were surgery for strabismus stands out and cannot be easily explained. It may be that the ocular misalignment in strabismus serves a trigger for migraines. Therefore this subset of patients suffers more from strabismus than patients with strabismus but unencumbered by migraine. This may lead to an abnormally high number of migraine patients coming to an ophthalmologic operating room.

Since the salient point of these case reports is the successful use of triptans in PONV it is helpful to review the triptan drug class at this point:

Triptan Mechanism of Action:

The efficacy of triptans is due to their agonistic interaction with the serotonin (5-HT) receptors. 7 classes and 14 subtypes of 5-HT receptors have been identified thus far and they a significant biological variability. The 5-HT1 receptors are in general inhibitory, and the 5-HT2–7 receptors are excitatory in the central nervous system (80). 

Triptans interact only with 5-HT1B, 5-HT1D, and 5-HT1F receptors whereas ergotamine and dihydroergotamine interact adrenergic and dopaminergic receptors in addition to various 5-HT receptors (80 - 83).

This obvious discrepancy in receptor selectivity between ergots and triptans must be viewed as the reason for the clinically observed superior efficacy of triptans.

Agonism at 5-HT1B receptors constricts the pain-producing intracranial, extracerebral blood vessels in the meninges. 5-HT1B receptors are also present in the brainstem, but their significance in migraine is uncertain (80). Agonism at 5-HT1D receptors presynaptically inhibits trigeminal peptide release and interferes with central trigeminal nucleus caudalis nociceptive transduction and processing, while those of the nucleus tractus solitarius in the brainstem are thought to inhibit nausea and vomiting (80, 81). 

Stimulation of the serotonergic receptors produce the following effects:

· Reversal of vasodilation

· Decrease in neurogenic inflammation

· Decrease of central nociceptive signal transmission to the thalamus and cortex

· Inhibition of ascending pathways to the cortex that produce symptoms typically associated with migraine, notably photophobia and phonophobia.

Ergotamine and dihydroergotamine (DHE) have a more sustained effect on arterial and venoconstriction than triptans secondary to alpha-adrenergic effects; ergotamine more so than DHE (83,84). The difference in side effects is the result of their different serotonin receptor agonism: 5-HT1A receptor stimulation causes nausea and dysphoria, 5-HT2A causes peripheral vasoconstriction, and dopamine D2 produces nausea and vomiting (83). In contrast, triptans do not interact with the receptors listed above.

The 5-HT1B receptors are mostly located in intracranial extracerebral arteries compared with the rest of the arterial vascular bed such as the coronary arteries, where there are is a larger number of 5-HT2A receptors. Because of this difference in subgroups (1B vs. 2A) arterial vasoconstriction is less pronounced in the peripheral vascular bed as compared to the intracranial arteries. 

A short rundown on the contraindications for ergot drugs make it clear why triptans have all but replaced them in the treatment of migraine:

Uncontrolled hypertension, pregnancy (classifies as Category X), renal or hepatic failure, coronary, peripheral vascular and cerebral artery disease, basilar and hemiplegic migraine, hypersensitivity reactions, sepsis and as a relative contraindication migraine with prolonged aura (83).

Triptans are not recommended in pregnancy but are classified as category C. Caution is warranted in patients with coronary artery disease, Prinzmetal’s angina and cerebrovascular disease as triptans have been demonstrated to constrict coronary and cerebral vessels by 10 – 20% (85).

Patients with potential for vascular disease in the setting of risk factors such. The Food and Drug Administration has imposed template warnings on use of ergots and triptans. If a patient has 1 risk factor, an electrocardiogram and administration of the first dose in the physician’s office is suggested in the prescribing information. If a patient has more than 1 risk factor, a further workup may be warranted, similar to a preoperative evaluation (85).
Triptans are by far superior to ergots but experts in general and the FDA in particular require practitioners to consider risk factors such as obesity, hypercholesterolemia, smoking, hypertension, diabetes, premature family history of vascular disease, postmenopausal women, and men older than age 40 require an appropriate workup before using ergots and triptans (81).

It may be that triptans, despite having far less contraindications, are being unfairly considered as being of the same profile as ergots, although the side effect profile clearly points in another direction, as shown above. This would explain why the use of triptans has not found its way into the guidelines and recommendations for PONV treatment thus far. With restrictions and work-up requirements attached to the use of triptans it is likely that anesthesia practitioners are reluctant to use them in the acute setting, especially if the patient has – for whatever reasons – not revealed a history of migraine yet.

There are seven triptan drugs available. They differ in part in terms of administration form, onset, efficacy, and side effects.

	Drug
	Form of Administration
	Onset of action
	Effects/Side effects

	Almotriptan
	12.5 mg p. o.
	45 – 60 min
	Approximately same as sumatriptan, slightly fewer side effects

	Eletriptan
	20, 40 mg p. o.
	Rapid, 30 min
	Highest efficacy with 80 mg p. o., however most side effects in this dosage

	Frovatriptan
	2.5 mg p. o.
	Delayed, approx. 4 h
	Less effective than sumatriptan, markedly less side effects, longer duration of action, markedly less headache recurrence

	Naratriptan
	2.5 mg p. o.
	Delayed, approx. 4 h
	Less effective than sumatriptan, markedly less side effects, longer duration of action, markedly less headache recurrence

	Rizatriptan
	10 mg p. o.
	Rapid, 30 min
	Slightly higher efficacy than sumatriptan; with concomitant administration of propranolol: 5 mg maximum dose.

	Sumatriptan
	25 / 50 / 100 mg p. o.

25 mg supp

10 / 20 mg nasal spray

6 mg s. q.
	Fastest onset after s.q. administration: 10 min.
p. o.: 45 – 60 min
	Similar efficacy with nasal spray, suppository, and p. o.; highest efficacy with s. q. administration

	Zolmitriptan
	2.5 / 5 mg p. o.

5 mg nasal spray
	p. o.: 45 – 60 min

nasal spray: immediate
	5 mg dosage comparable to sumatriptan 100 mg p. o.; nasal spray has rapid onset but weaker efficacy and shorter duration


Adapted from Kuhn J, Bewermeyer H: Symptom Kopfschmerz, Schattauer, 2008
Mechanism of Action of 5-HT3 Receptor Antagonists

5-HT3 receptors are known to exist in areas involved in emetic action, such as the gastrointestinal mucosa and the brain stem and can specifically be found on vagal afferent terminals of both these areas. The enterochromaffin cells of the gastric mucosa hold approximately 80% of the entire body’s serotonin content. Large amounts of serotonin are released following stimulation of mechanoreceptors in the gut (e.g., in abdominal surgery). The chemoreceptor trigger zone (CTZ) has the ability to detect toxins circulating in the blood and cerebrospinal fluid whereupon large amounts of serotonin are released. This explains the emetic action following intoxication or chemotherapy (86).

The chart below demonstrates the types and subtypes of 5-HT receptor family:

[image: image4.emf]
5-HT receptor classification from Naylor et al.

Contrary to triptans 5-HT3 receptor antagonists block serotonin receptors instead of stimulating them. However, their action is selective for type 3 receptors although – to a lesser degree – other receptor types are antagonized as well (see chart below).

[image: image5.emf]
Receptor Selectivity of ondansetron, granisetron, tropisetron

from Naylor et al.
It is therefore conceivable that if the hypothesis of triptans influencing 5-HT1D receptors is correct then antagonism to these 5-HT1D receptors would hinder PONV recovery specifically in patient with a background in migraine. This is reflected in the observation that in this subset of patients 5-HT3 receptor antagonists have no effect and might even be counterproductive.

Retrospective Analysis of Pre-Anesthesia Assessment Records

Because of the “B1 status” of migraine promulgated in the SAMBA guidelines for PONV 2014 (“disproven or limited clinical relevance”) medical records of 362 patients were retrospectively examined in our ambulatory center. Each pre-anesthesia assessment questionnaire contains the question “Have you had a bad experience with anesthesia?”.

28 patients answered “yes” and were asked about the specific nature of their adverse experience.

One patient reported a cardiac arrest, and one patient reported an incomplete axillary block for hand surgery.

26 patients reported PONV as their adverse experience.

21 patients had either proven migraine in the past or present or offered clear signs and symptoms suggesting an untreated migraine condition. 

4 patients had proven PONV but no history of migraine.

1 patient had migraine but did not experience PONV on the two occasions she had general anesthesia.

This small retrospective sample reveals some interesting facts:

It may be argued that there is a discrepancy between the scientifically proven incidence of 10% PONV of all patients undergoing GA compared to the ones reported in this sample (7.2%). However, not all patients who filled out the form received GA and an unknown number might have forgotten about a PONV experience in the distant past. It is usually the patients who repeatedly suffer PONV who will answer “yes”. The 26 patients reporting PONV all had between 3 and 5 general anesthetics.

What is striking is that 21 out 26 PONV patients have a connection to migraine – 5.8% of our total retrospective sample. Compared to the generally accepted number of 10% PONV for all comers this would mean that more than half reveal a connection to migraine. A well-designed study may prove this in the future.

To further investigate a link between PONV and migraine a headache specialist was asked to provide twenty migraine patients randomly. The medical records contained no information about general anesthesia in the past.

After consenting to a telephone interview, the patients were asked the following questions (patients who never had GA were excluded):

1) Did you experience PONV after GA?

2) If yes, how many times?

3) How many episodes per anesthetic and long did an episode last?

4) Do you have motion sickness?

The following observations were made:

Two-thirds of respondents admitted to PONV in the past. One third had no PONV experience.

In the responder group PONV occurred more than once. 

PONV was more likely in patients with more than one exposure to GA.

All responders also had a h/o motion sickness.

This observation shows clearly that if migraine patients or those with signs and symptoms of untreated and/or unrecongnized migraine can be identified preoperatively aggressive or goal-oriented, ideally prophylactic treatment of PONV can be undertaken. 

Summary

In a case series of eight patients who suffered protracted PONV after ambulatory anesthesia and surgery and displayed signs and symptoms of co-existing migraine or migraine in the past were successfully treated with parenteral triptans. Initial preventive measures and treatment of manifest PONV symptoms were given in accordance to generally accepted guidelines and clinical practice. After verifying the inefficiency of standard antiemetic measures these patients responded to administration of triptans with complete resolution of symptoms, in five cases in dramatic fashion, in all cases without recurrence of symptoms.

One patient suffered PONV and vertigo and was permanently relieved of her PONV after triptan administration but not of vertigo which gradually subsided over the following 24 hours. This observation suggests that triptans may be specific for nausea and vomiting but not other symptoms such as vertigo.

One patient recovered after a single dose of ondansetron.

Three patients were fully evaluated neurologically and were given a definite diagnosis of migraine. One patient had a known history of migraine and one patient did not follow up with a neurological evaluation.

In a separate investigation, pre-anesthesia assessment records were scrutinized for unpleasant experiences associated with general anesthesia in the past with follow-ups by telephone if the records indicated a positive response. The results indicate a preponderance towards migraine in various degrees of manifestation where postoperative nausea and vomiting (PONV) was encountered.

We believe that these cases demonstrate a link of PONV with migraine. While the symptom of headache itself is not to be expected as a part of an acute migraine attack in the postoperative setting (due to concomitant administration of pain medication) the symptoms of nausea and vomiting become manifest as the lead symptom of an acute migraine attack. The triggers for such an attack are plenty in the ambulatory anesthesia setting: stress, pain, narcotics, anesthetics, the nature of the surgical procedure, etc.

Volatile anesthetics may play a particularly important role as a triggering factor: halogenated volatile agents cause vasodilatation and block the autoregulatory perfusion of organs including the brain. The fact that migraine is the result of a (not well understood) vascular perfusion alteration and the fact that volatile agents cause PONV may therefore not be a mere coincidence.

Furthermore, a link between migraine and nausea/vomiting has conclusively been established in the disease entity of cyclic vomiting syndrome (CVS). Triptans have been shown to be successful in the treatment of CVS.
It should also be emphasized again that 5-HT1D receptors in the brainstem are believed to block nausea and vomiting when activated by triptans (80, 81).

In other words, the “common denominator” between migraine on the one hand and nausea/vomiting in its manifestation as CVS on the other hand is the proven efficacy of triptans. 

It is conceivable that a large but heretofore unknown number of “intractable PONV” cases are a manifestation of an acute migraine attack in the postoperative setting.

Simply looking at the statistics should support the consideration that migraine might play a much more prominent role in ambulatory anesthesia, especially when PONV is involved:

The overall incidence of migraine in the entire population of up to over 15% with predilection for the fourth decade of life and the female gender can be juxtaposed to the average incidence of PONV of 30%. If we imagine these numbers combined with other common risk factors for PONV such as non-smoking and particular types of surgery (gynecological, ophthalmic, ear, nose and throat surgery) then the scenarios described in the above case reports suddenly look like something an ambulatory anesthesiologist encounters on a daily basis.

Motion sickness may constitute another link between migraine and PONV:

Motion sickness and migraine commonly occur in conjunction, as do motion sickness and PONV.

In the case series and in the retrospective analysis of pre-anesthesia records all patients with a link to migraine admitted to motion sickness.

It has become our routine practice in the ambulatory setting to first ask the patient about motion sickness and if the answer is affirmative to go into further detail with regards to migraine-related symptoms.

The following factors would suggest the above-mentioned correlations:

· Previous history of migraine or previous history of symptoms consistent with migraine

· General anesthesia as a trigger due to its profound (iatrogenic) change in the sleep/wake-cycle and alterations of brain perfusion (temporary suspension of perfusion autoregulation with use of volatile anesthetics)

· Previous history of motion sickness

· The cyclic nature of the PONV symptoms

· The unresponsiveness to antiemetics

· The definite response to triptan administration

Simple PONV is usually successfully treated with antiemetics and steroids whereas our cases demonstrate the dramatic response to triptan administration after the administration of commonly recommended antiemetics has proven ineffective. It may very well be that the response to the triggers in the ambulatory setting (general anesthesia, pain, stress) have a variable or maybe even unpredictable effect in migraine patients. One of the reasons could be how effective the treatment of migraine has been so far: patients not treated for migraine would have a markedly higher incidence and intensity of PONV than patients who are well controlled for their migraine condition.

One patient in the case series responded to PONV despite the lack of a history of migraine (although the degree of suspicion remained high since the patient was a poor historian with major depression and a remarkably flat affect).

Since a genetic link has been suggested for the pediatric condition of cyclic vomiting syndrome and for migraine itself the same may be true for the condition “Intractable PONV”. 

We therefore recommend that triptans in the parenteral/intranasal administration form become part and parcel of the anesthesiologist’s drug armamentarium both in the hospital-based and the ambulatory anesthesia setting. This could reduce the necessity of administering antiemetic drugs that are otherwise rarely used by anesthesiologists but are recommended in PONV guidelines (e.g., antipychotics) or with undesirable side effect profiles such as antipsychotics or sedatives.

Based on our observations we recommend the following:

· A thorough history with special attention towards symptoms consistent with migraine be taken, preferably in the preoperative phase, or otherwise as soon as therapy-resistant PONV is detected.

· A risk assessment as recommended by the Consensus Guidelines for the Management of Postoperative Nausea and Vomiting 2014 (Society for Ambulatory Anesthesiology)

· Anesthesia and postoperative care be administered with the goal of further reducing the likelihood of PONV.

· Administration of a parenteral triptan after other commonly used antiemetics have proven to be ineffective. A thorough history must precede this step in order to uncover possible contraindications to triptans, such as coronary artery disease, transient ischemic attacks (TIAs) or stroke. The observations in this presentation suggest that if protracted or intractable PONV becomes apparent and a possible link to migraine has been established the triptan should be administered expeditiously because this will shorten the time until the patient has completely recovered.

· This presentation only offers one case of successful triptan treatment in a patient with no sign, symptoms or correlation to migraine - either in the past or in the present. Anesthesia care providers should maintain an awareness that triptans may work even when no connection to migraine has been established. This observation coincides with research regarding 5-HT1D receptors in the vomiting center in the brain stem.
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