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Abstract

The skin is one of the target organs that are most often involved in food hypersensitivity reactions. Clinical
manifestations of food hypersensitivity in the skin range from symptoms of atopic dermatitis, urticaria, angioedema to
dermatitis herpetiformis, and a masquerader of food allergy, the Frey’s syndrome. All present with typical skin
manifestations of their foodallergic reactions. Three cases of Frey’'s syndrome (auriculotemporal) are presented in
three children from the same family: two girls and one boy. The patients presented with a history of facial erythema in
cheeks after eating different foods. Food radioallergosorbant (RAST) and percutaneous skin testing were, both,
negative. Skin rash was reproduced in the clinic after oral challenge.

Introduction

Adverse food reactions are common complaints to the allergist. The diagnosis of food allergy relies on a diagnostic
approach that begins with a complete history, physical examination, skin puncture, and/or specific IgE invitro testing,
diet diaries, elimination of specific diets, and occasionally oral challenges [1]. When there is a discrepancy in the
history, examination, testing procedures, or failure to improve with eliminationdiets, alternative nonlgE-mediated
adverse reactions, not related to a specific food, need to be considered.

Auriculotemporal syndrome (Frey syndrome) is manifested as immediate unilateral or, rarely, bilateral facial flushing,
sweating, or both, localized to the distribution of the auriculotemporal nerve, in response to gustatory and,
occasionally, tactile stimuli [2,3]. It is not uncommon in adults and occurs as a result of surgical injury or trauma to the
parotid gland. In children, the flushing typically begins a few seconds after eating and resolves approximately 30 to 60
minutes later. It is not uncommon for the auriculotemporal syndrome to be misdiagnosed as a food allergy. Here we
are reporting a case of three siblings with auriculotemporal’s (Frey) Syndrome. Cases

Three siblings, the first child is five years old girl, the second child is three years old girl and the third child is ten
months old boy. The children were brought to the allergy clinic at Abha Medical cosultative Institute, Saudi Arabia
with a history of facial erythema in cheeks after eating fruits such as orange, banana , lemon and apple. The
erythema appeared immediately on mastication and disappeared within forty minutes. The erythema was extending
from tragus of the ear to the lower edge of the right side of the lip. The rash was macular and not well defined. There
was no pruritis, swelling, sweating or pain. The children do not have any systemic symptoms such as nausea,
vomiting, cough, wheezing, stridor , throat tightness, shortness of breath or lip swelling.

Fig. 1: The three year old girl had facial erythema five minutes after oral challenge




(For larger image, click here)

Fig. 2: The patient after forty minutes, erythema disappeared

(For larger image, click here)

Skin rash in the ten month old boy started after introducing solid food, mainly rice cereals and fruit cereals and did not
follow ingestion of milk or other liquids. The rash will usually appear within few minutes of eating the cereal. Family
history reveals that both mother and father have history of asthma but there were no history of eczema, food allergy,
drug allergy or allergic rhinitis. Mother gave history of forceps delivery in the ten month old boy and the three years
old girl. Skin test to foods such as nuts, lemon, strawberry and egg and common inhalants such dust mite, molds,
pollens and animal dander were all negative. Food radioallergosorbant testing (RAST) was also negative. However,
oral challenge with apple juice in the clinic reproduced the striking, linear erythematous flushing extending from the
angle of the jaw to the corner of the mouth in all three children. The flushing was evident within ten minutes of the oral
challenge test and resolved within forty minutes as shown in the photos for the three years old girl.

Discussion
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The pediatrician is faced with evaluating different varieties of skin rashes, a subset of which may be induced by food
allergy. A complete medical history is needed to obtain not only the general medical history but also any pertinent
details concerning the dietary history and any acute reactions (hives, asthma, atopic dermatitis, linear erythema, etc)
to particular food ingestion [4]. A small number of foods account for >90% of the reactions [5,6,7]. In children, the
most common foods that cause reactions are eqgs, milk, peanut, soy, wheat, tree nuts, and fish. With two thirds of
the children are reactive to eggs.8

A general approach is to screen children with possible allergy to: eggs, milk, peanut, soy, and wheat and, if indicated,
fish and tree nuts (walnut, cashew, and pecan) by using the prick skin tests (PSTs) or RAST [9-11]. Other foods
suggested by history may also be tested. If there is a significant history of food related symptoms and the tests for
specific IgE to that food are positive, then the best initial treatment would be the elimination of that suspected food
from the diet. The typical symptoms of immunemediated allergic food reactions are variable but may include
gastrointestinal-, skin, or respiratory reactions which may be exclusively immunoglobulin (Ig)E-mediated, partial IgE-
mediated, or exclusively cell-mediated [12]. Cutaneous hypersensitivity disorders can also be classified as IgE-,
partially IgE, or non IgE mediated. Acute urticaria and angioedema are among the most common cutaneous
symptoms of IgE-mediated disorders. The onset of symptoms can be rapid, occurring within minutes of ingestion and
resolve spontaneously or with treatment.

For diagnostic purposes, it is instructive to consider the prevalence of food allergy as a cause of specific disorders.
For example, food allergy accounts for 20% of acute urticaria [13,14]. It is present in 37% of children with moderate to
severe atopic dermatitis [9,15] and approximately 5% with atopic asthma [16] and it is the most frequent cause of
anaphylaxis outside the hospital setting [17-20]. Therefore, these allergic specific disorders were considered initially
in the differential diagnosis of our patients. Atopic dermatitis is a form of eczema characterized by extreme pruritis, a
typical distribution of facial rash with extensor surfaces involvement, chronic relapsing course, and association with
asthma or allergic rhinitis [21]. The skin rash in these three siblings was dissimilar from eczema in that it lacked
oedema, xerosis, itching, and vesiculation. The rash lacks the anatomical distribution of eczema such as involvement
of extensors or flexural aspects of extremities.

Urticaria is a common skin reaction that occurs at some time in the life of approximately 15% to 20% of the population
[22]. It is characterized by transient erythematous, welldemarcated, raised skin lesions that may exhibit central
clearing and that are usually intensely pruritic. This was not the case in our patients. Dermatitis herpetiformis is a
chronic papulovesicular skin disorder which is associated with blister formation and this type of rash was not found in
these three patients.

Our patients underwent for food radioallergosorbant and percatanous skin testing and both were negative. We
subsequently performed oral challenge test in the clinic with apple juice. This test showed linear erythema in all three
siblings . We concluded with the above history, physical examination, negative investigations and positive oral
challenge test that these three siblings suffer from Frey syndrome, also known as auriculotemporal nerve syndrome
or gustatory flushing. This syndrome usually manifests as an immediate unilateral erythematous flushing and
sweating over the distribution of the auriculotemporal nerve in response to gqustatory or, less commonly, tactile
stimuli. This observation was initially published by Frey [23] in 1923. He reported facial flushing in a patient who had
suffered a gunshot wound to the face in the region of the parotid gland. In adults, the syndrome is usually a
complication of surgery, trauma, disease of the parotid gland, or dorsal sympathectomy [24]. The symptoms usually
include gustatory sweating in the same skin distribution. However, in children “congenital” auriculotemporal syndrome
is considered a rare condition with only few described cases [24]. In reviewing the published reports, although
virtually any food could elicit the rash, the most common foods reported were tangy, spicy, tart, heavily seasoned,
salty, or fruity. In one patient, red foods or red candy appeared to be the most common triggers. Neither viewing or
thinking about the food nor nasogastric administration of food does elicit the flushing. The onset of flushing is
immediate and resolves over 30 to 90 minutes. Flushing is the primary sign in children; however, one case [19] of
gustatory sweating without flushing in a teenager has been reported. The misinterpretation as a food allergy is a
common pattern in most of these cases. Features that differentiate auriculotemporal nerve syndrome from food
allergy or intolerance include: symptoms occurring with multiple foods, flushing, or, rarely, sweating in the same facial
distribution, lack of response to antihistamines, and lack of other symptoms typical of food allergy such as urticaria,
angioedema, pruritus, or gastrointestinal symptoms.

An understanding the pathophysiology of Frey syndrome requires review of the anatomy and function of the facial
nerve branches. The auriculotemporal nerve is a branch of the mandibular nerve that carries sensory innervations to
the skin, parasympathetic and sympathetic fibers to the parotid gland, and sympathetic fibers to the sweat glands and
subcutaneous arterioles. The most frequent proposed mechanism of Frey syndrome is a misdirection of the
parasympathetic fibers during healing after trauma where these fibers regen erate along the sympathetic pathway.




Mastication and salivation that result in stimulation of the parasympathetic nerve fibers that regenerated toward
cutaneous blood vessels accounts for the erythema, whereas regeneration toward eccrine (sweat) glands results in
sweating. The diagnosis can usually be made with a detailed history including birth history and observation with an
oral challenge test. A confirmatory test if hyperhydrosis or gustatory sweating is suspected is termed the Minor test,
which uses starch and iodine [25]. A tincture of iodine is applied to the skin over the affected area and allowed to dry.
Next, a light layer of powdered cornstarch is applied to the area. When the patient masticates and sweating occurs,
the cornstarch will turn black as it reacts to both sweat and the iodine. The rash of Frey syndrome is dissimilar to
urticaria in the following ways: 1) it is nonpruritic, a macular, and does not coalesce, 2) is not affected by antihistamine
therapy, 3) occurs repeatedly in the same distribution without the typical waxing/waning course, 4) may have
sweating over the area, and 5) occurs with multiple unrelated foods. The treatment for pediatric auriculotemporal
syndrome is usually unnecessary, as gradual reduction and even resolution of symptoms can occur [26]. The natural
history of this syndrome in children is such that symptoms may spontaneously resolve over a period of several years.
In general, the course is benign and nonprogressive [27]. Several treatments have been tried in adults with severe
Frey syndrome including topical or systemic anticholinergic agents to diminish sweat gland function [28], topical
application of 20% aluminium chloride or scopolamine cream, and local injections of alcohol [29]. Surgical procedures
in the middle ear to transect the parasympathetic fibers including resection of the chorda tympani nerve are also
moderately effective in adults [29]. These modalities have met with limited success and carry a risk of adverse
reactions. Surgical treatment in children is therefore not recommended.

Conclusion and recommendation

In the habitual clinical practice, a great number of adverse reactions to foods may be misinterpreted as allergic
reactions. This can lead to the introduction of inadequate elimination diets in children. The evolution of
auriculotemporal syndrome in children is usually benign and in general it does not need treatment [30]. The
knowledge of this syndrome will avoid starting several investigations in children that won’t help in the diagnosis or
they will mean the imposition of wrong diets of elimination. To confirm the diagnosis, simply feed the child and
observe for flushing. The most beneficial approach is to provide reassurance and a clear explanation of the causes to
the patient and family. We recommend that the diagnostic evaluation of food allergy to be reviewed with a careful
history and physical examination in the context of a good understanding of the features of specific allergic disorders
and this is the most important step toward accurate diagnosis.

References
1. Sampson HA. Food allergy. Part 2: Diagnosis and management. J Allergy Clin Immunol 1999; 103: 981-989.
2. Champion RH. Urticaria: then and now. Br J Dermatol 1988; 119 :427 —436
3.  Beck SA, Burks AW, Woody RC. Auriculotemporal syndrome seen clinically as food allergy. Pediatrics1989;

83: 601 —603

4. Hanifin JM. Critical evaluation of food and mite allergy in the management of atopic dermatitis J Dermatol
1997; 24: 495 -503

5. Sampson HA, McCaskill CC. Food hypersensitivity and atopic dermatitis: evaluation of 113 patients. J
Pediatr 1985; 1070: 669 —675

6. Burks AW, James JM, Hiegel A, et al. Atopic dermatitis and food hypersensitivity reactions. J Pediatr 1998;
132:132 -136

7. Bock SA, Atkins FM. Patterns of food hypersensitivity during sixteen years of doubleblind, placebo controlled
food challenges. J Pediatr 1990; 117: 561 —567

8. Sampson HA. Food sensitivity and the patho genesis of atopic dermatitis. J R Soc Med1997; 90: 2 -8

9. Eigenmann PA, Sicherer SH, Borkowski TA, Cohen BA, Sampson HA. Prevalence of IgE-mediated food
allergy among children with atopic dermatitis. PEDIATRICS Vol. 101 No. 3 March 1998, p. 8

10. Sampson HA, Albergo R. Comparison of results of skin tests, RAST, and double blind, placebo-controlled
food challenges in children with atopic dermatitis. J Allergy Clin Immunol 1984; 74: 26 —33

11. Bock SA, Buckley J, Holst A, May CD. Proper use of skin tests with food extracts in diagnosis of
hypersensitivity to food in children. Clin Allerqgy 1977; 7 :375 —383

12. Sampson HA. Food allergy. Part 1: Immunopathogenesis and clinical disorders. J Allergy Clin Immunol.
1999; 103: 717-728.

13. Sehgal VN, Rege VL. An interrogative study of 158 urti caria patients. Ann Allergy1973; 31: 279 —283

14. Champion R, Roberts S, Carpenter R, Roger J. Urticaria and angioedema: a review of 554 patients. Br J
Dermatol 1969; 81: 588 —597

15. Lever R, MacDonald C, Waugh P, Aitchison T. Randomised controlled trial of advice on an eqqg exclusion
diet in young children with atopic eczema and sensitivity to eggs. Pediatr Allergy Immunol1998; 9: 13 —19.




16.

James JM, Bernhisel-Broadbent J, Sampson HA. Respiratory reactions provoked by double blind food

17.

challenges in children. Am J Respir Crit Care Med 1994; 149(1) : 59 —64
Novembre E, de Martino M, Vierucci A. Foods and respiratory allergy. J Allergy Clin Immunol 1988; 81: 1059

18.

-1065
Yocum MW, Butterfield JH, Klein JS, Volcheck GW, Schroeder DR, Silverstein MD. Epidemiology of

19.

anaphylaxis in Olmsted County: a population-based study. J Allergy Clin Immunol1999; 104: 452 —456
Pumphrey RSH, Stanworth SJ. The clinical spectrum of anaphylaxis in northwest England. Clin Exp Allergy

20.

1996; 26 :1364 —1370
Kemp SF, Lockey RF, Wolf BL, Lieberman P. Anaphylaxis: a review of 266 cases. Arch Intern Med.1995;

21.

155: 1749 -17.
Hanifin J, Rajka G. Diagnostic features of atopic dermatitis. Acta Derm Venereol 1980; 92: 44-47.

22.

Sheldon JM, Matthews KP, Lovell RG. The vexing urticaria problem: present concepts of etiology and

23.

management. J Allergy 1954; 25 :525 —560
Frey L. Le syndrome du nerf auriculotemporal. Rev Neurol 1923; 2: 97-99.

24.

Bednarek J, Reid W, Matsumoto T. Frey’s syndrome. Am J Surg 1976; 13I: 592-594.

25.

Dizon MV, Fischer G, Jopp-McKay A, Treadwell PW, Paller AS. Localized facial flushing in infancy.

26.

Auriculotemporal nerve (Frey) syndrome. Arch Dermatol 1997; 133: 11431145.
Kaddu 5, Smolle J, Komericki P, Kerl H. Auriculotemporal (Frey) syndrome in late childhood: an unusual

27.

variant presenting as gustatory flushing mimicking food allergy. Pediatr Dermatol. 2000; 17: 126128.
Sicherer SH, Sampson HA. Auriculotemporal syndrome: a masquerader of food allergy. J Allergy Clin

28.

Immmunol 1996; 97: 851852.
Persaud NA, Myer CM 3rd, Rutter MI. Gustatory sweating syndrome of the submandibular gland. Ear Nose

29.

Throat J 2000; 79: 111-112.
Harper KE, Spielvogel RL. Frey’s syndrome. Intern J Dermatol. 1986; 25: 524-526.

30.

Rodriguez-Serna M, Mari JI, Aliaga A. What syndrome is this? Auriculotemporal nerve (Frey) syndrome.

Pediatr Dermatol 2000; 17: 415 —416.

Correspondence:
Dr. Mohammed Alshehri

Department of Pediatrics

College of Medicine

King Khalid University

P.O. Box 641, Abha

Saudi Arabia



