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Abstract
Introduction. The objective of this paper is to review the evidence of the use of herbs in phytotherapy.
Aim. To discuss plant properties and applications in otorhinolaryngology. 
Materials and methods. We analysed literature and collected information of phythotherapy in otorhinolaryngology.
Results. The databases were searched using various keywords such as phytotherapy, otorhinolaryngology, and herbs such 
as: echinacea, eucalyptus, garlic, ginkgo, ginseng, kava, pelargonium sidoides, rosemary, spirulina, St John’s wort, and thyme. 
Conclusions. Due to the beneficial impact of meicinal plants in medicine there is a growing interest in analytical identification 
and quantification for clinical medicine and forensic toxicology.
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Introduction to Phytotherapy
The world of plants surrounding us is invariably rich 
and diverse. Plants serve as a source of food for peo-
ple and many are known to contain therapeutic phyto-
chemicals. Plants, with the help of assmilatory dyes, can 
produce organic substances from water and carbon di-
oxide and other inorganic substances. From year to year, 
the number of new varieties of plants on the market is 
growing. In the 18th century, botanist Carl Linnaeus 
developed an internationally accepted system for nam-

ing each plant and wrote the first International Code of 
Botanical Nomenclature. The botanical name identifies 
each plant kingdom, sub-kingdom, division, class, or-
der, family, and species divided into two names which 
are a genus and species epithet. Botanical names are 
convenient in communicating plant identification inter-
nationally.1 

Thanks to over several thousand years of observa-
tion and experience, people have learned to distinguish 
edible plants from the inedible and even poisonous. Ex-
perience also taught them to use the healing properties 
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of certain species. Many medicinal plants were identi-
fied by the ancient Sumerians, Assyrians and Egyptians. 
The Middle Ages did not favor discoveries in the field 
of herbal medicine as during this period, numerous ex-
cesses and beliefs existed in relation to certain plants.

Fig. 1. Three ways to prepare herbal extracts

The healing properties of plants have been known 
since recorded history. Phytotherapy is a scientif-
ic medical method that recently, as part of a return to 
nature, millions of people around the world are be-

ginning to become interested in. Treatment using phy-
totherapy should be used wisely and properly under 
the direction of an experienced doctor or phytother-
apist. Little data is available on complementary and 
alternative medicine use in children attending otolar-
yngology services.2 

Most often, an herb is prepared in the form of fresh-
ly-made water extracts. In principle, there are three 
ways to prepare herbal tea, depending on the type of 
substances contained in the herbs (Figure 1).

1.	 maceration – the herbs are flooded with the pre-
scribed amount of cold water and after some time 
the extract is drained

2.	 preparation of a brew – the herb is filled with boil-
ing water and leaves under cover for 15 minutes

3.	 making the decoction – the herb in a covered dish 
is boiled over low heat.
Herbs consisting of various parts of plants and con-

taining various substances are combined with a combi-
nation of, for example, decoction after maceration.

History of otolaryngology, laryngology and 
otorhinolaryngology
Table 1, Table 2 and Table 3 present a historical listing of 
a selection of main achivements in otolaryngology, lar-
yngology and otorhinolaryngology respectively.

Table 1. History of otolaryngology

Year Scientist Achievements References
1500 
B.C. - published chapter titled: “Medications for the hard of 

hearing” Nogueira et al. 2007 1

- Empedocles
(490-430 B.C.)

described the cochlea as the part of the inner ear 
involved in hearing Singer 1957 3

- Aristotle
(384-322 B.C.) created a theory on hearing Gitter 1990 4, Nogueira 

et al. 2007 1

- Galeno
(129-201 d. C.) dissected the ears of dogs and monkeys Nogueira et al. 20071

1543 Versalio
(1514-1564) described the structure of the malleus and the incus Nogueira et al. 20071

- Gabriel Fallopius
(1523-1562) described the facial nerve canal Nogueira et al. 20071

1649 Riolanos described the technique of mastoidectomy Nogueira et al. 
2007 1

1761 Domenico Cotugno
(1736-1822) described the perilymph Nogueira et al.

 20071

1772 Antonio Scarpa
(1752-1832) described the endolymph Brackmann et al. 2016 4

1829 Jean Cruveilhier
(1791-1874)

described a pearl-like tumor in the central nervous 
system Nogueira et al. 20071

838 Toulemouche described malignant external otitis Karaman et al. 20125

1860 Evenberg reported the first case of sudden hearing loss Nogueira et al. 20071

1860 Joseph Toynbee
(1815-1866) published “Diseases of the ear” Nogueira et al. 20071

1875 Mach performed pioneering studies on the vestibular 
excitability threshold Nogueira et al. 20071
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1883 Adam Politzer
(1835-1920) described auditory dystrophies Lasmar and Seligman 2004 6

1885 Hermann Schwartze
(1837-1910)

published papers systematizing the mastoidectomy 
technique Hawkins 20047

1889
Emanuel Zaufal

(1837-1910)
 and Stacker

described the radical mastoidectomy Nogueira et al. 20071

1892 Ernst Julius Richard Ewald
(1855-1921) established the labyrinthine origin of nystagmus Nogueira et al. 20071

1894 Adam Politzer
(1835-1920) described the hypoacusis Lasmar and Seligman 20046

1901 Perry opened the inner ear canal of a patient with 
Ménière’s disease Lasmar and Seligman 20046

1910 Gustave Bondy 
(1870-1954)

described a surgical technique for apical 
cholesteatoma with ossicular chain preservation and 

perforation of the tympanic pars flacida

Nogueira et al. 
20071

1910 Robert Bárány
(1876-1936)

successfully trephinated the posterior semicircular 
canal without opening the antrum Nogueira et al. 20071

1912 Harold Albert Kisch 
(XIX-XX) 

described a tympanoplasty for the first time, in 
a paper published in the “Proceedings of Royal 

Society”
Nogueira et al. 20071

1913 Jenkins trephinated the horizontal semi-circular canal, in an 
attempt dry the labyrinth Nogueira et al. 20071

1914 Robert Bárány
(1876-1936)

received the Nobel Prize because of his work on 
vestibular apparatus physiology and pathology Nogueira et al. 20071

1918 Diniz Borges published a pioneering thesis in Brazil on topics 
related to the vestibule Lasmar and Seligman 20046

1919 Marcel Lermoyez
(1858-1929)

described the syndrome that carried his name with 
the symptoms Lasmar and Seligman 20046

1920 Harold Gillies
(1882-1960)

was the first to use cartilage in remodeling the 
framework in cases of pinna reconstruction

Chauhan and Guruprasad 
20128

1921 Carl Nylen
(1892-1978)

introduced the monocular microscope for ear 
surgeries Nogueira et al. 20071

1922 Fletcher and Wegel introduced the audiometric exam in screening 
patients for hearing loss Nogueira et al. 20071

1929 Lüscher described the middle ear acoustic muscle activity Møller 19749

1932

Charles Ballance  
(1856-1936) and

Arthur Duel 
(1870-1936)

introduced the facial nerve decompression 
technique by opening its temporal bone canal Nogueira et al. 20071

1934 Schuster measured for the first time the middle ear 
impedances Nogueira et al. 20071

1940 Boettcher introduced the electrical burr for mastoid surgery Nogueira et al. 20071

1953 Zeiss Optical Company introduced modern microscopic ear surgery with the 
development of the binocular microscope Lasmar and Seligman 20046

1954 Edwin Armstrong
(1890-1954)

introduced a polyethylene tube in the tympanic 
membrane, in order to treat cases of serous otitis 

media
Nogueira et al. 20071

1967 Sohmer and Feinmesse attempted to record the electrical activity of the 
human brainstem Nogueira et al. 20071

1968 Aran and Lê Bel established the basis for electrocochleography Nogueira et al. 20071

1970 Jewet, Romano and 
Wilinston demonstrated the origin of brainstem potentials Jewett et al. 

197010

1978 Charles Williams Vaughan 
(1926-2014)

Laboratory experiments of transoral laryngeal 
surgery using the CO2 laser Vaughan 197811

1980 Wolfgang Steiner (1942- ) transoral laser microsurgery (TLM) in laryngeal 
carcinoma

Harris et al. 
2017 12

2008 Paolo Macchiarini (1958- ) conducted a transplant of a donated trachea 
colonized with the stem cells of the recipient Macchiarini et al. 2008 13

2012 Fatma Tülin Kayhan
(1967- )

first successful transoral robotic resection of a 
laryngeal paraganglioma Tülin Kayhan et al. 2012 14
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Table 2. History of Laryngology

Year Scientist Achievements References

1545

Leonardo da Vinci 
(1452-1519) and 

Michelangelo di Lodovico Buonarroti 
Simoni 

(1475-1564)

performed detailed descriptions of 
laryngeal function

Nogueira et al.
 2007 1

1741 Giovanni Battista Morgagni 
(1682-1771)

described “vocal cords” in the paper 
“Adversaria Anatomica Prima” Nogueira et al. 20071

1745 Exupère-Joseph Bertin 
(1712-1781)

brought this new concept that the 
structures described by Ferrein were, in 

fact, folds, and not cords

Hawkins 
2005 7

1806 Philipp Bozzini 
(1773–1809)

developed an angled speculum with a 
mirror, used to examine the most varied 

human cavities

Hawkins 
2005 7

1829 Benjamin Ebbington
(XVIII-XIX)

carried out a laryngoscopy with a device 
called “glottiscope”

Nogueira et al. 
2007 1

1837 Johannes Müller 
(1801–1858)

described the movement of vocal cords 
in cadavers

Weir 200015

1839 James Yearsley
(1805-1869)

published the treaty “On throat deafness 
and the pathological connections of the 

throat, nose and ear”

Hawkins 
2005 7

1865 Morell Mackenzie
(1837-1892)

published “The use of the laryngoscope 
in diseases of the throat”

Hawkins 
2005 7

1895 Arthur Schnitzler
(1862-1931)

created an impressive atlas of 
laryngology, used until current times in 

the University of Vienna

Hawkins 
2005 7

1954 Harold Horace Hopkins
(1918-1994)

developed optic fibers endoscopes and 
use to examine the larynx, nasopharynx, 

nose and pharynx
Weir 2000 15

1970
Willard Sterling Boyle

(1924-2011) and 
George Elwood Smith (1930-currently)

charge-coupled device (CCD) chip at the 
tip of the endoscope Boyle and Smith 1970 16

1975

Mervyn Stuart Strong (1924) 
and 

Geza Julius Jako
 (1930-2015)

first use of CO2 laser in patients with early 
laryngeal cancer Tahir 2015 17

1976 Nobuhiko Isshiki
(1930- )

published “Surgeries of the laryngeal 
framework, thyroplasties” Weir 2000 15

2000

Alan Henry Shikani 
(XX-XXI) and 

Abraham Jacob Domb 
(XX-XXI)

new method of delivery of 
chemotherapy for the treatment of 

squamous cell carcinomas (SCCs) of the 
head and neck

Shikan and Domb 2000 18

2017 Abdul Latif Hamadan 
(XX-XXI)

the first case of a high-fidelity 3D-printed 
model of the vocal cords

Hamdan et al. 
2017 19

Table 3. History of otorhinolaryngology

Year Scientist Achievements References

1489 Leonardo da Vinci 
(1452-1519)

described the nasal conchae and the paranasal 
sinuses

Nogueira et al.
 2007 1

1597 Gaspare Tagliacozzi
(1546-1599) published the book “Treaty on Rhinoplasty” Lascaratos  

2003 20

1651 Nathaniel Highmore 
(1613–1685) described the maxillary sinus Feldmann 

1998 21

1707

James Drake 
(1667–1707) and
William Cowper

(1666-1709)

described cases of halitosis caused by maxillary 
sinus suppuration

Feldmann 
1998 21

1743 Louis Lamorier (1696–1777) was already opening the maxillary sinus through 
the oral cavity

Tange 
1991 22
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1806 Philipp Bozzini
(1773-1809) created Rhinology name Nogueira et al. 

2007 1

1806 Johann Nepomuk Czermak
(1828-1873) for the first time mentioned the term “rhinoscopy”” Feldmann 1998 21

1841 Friedrich Gustav Jakob Henle
(1809-1885) studied and differentiated various epithelia Feldmann 1998 21

1870 Emil Zuckerkandl
(1849-1910)

described details of the nose and paranasal sinuses 
in anatomical studies

Nogueira et al. 
2007 1

1886 Jan Mikulicz-Radecki
(1850-1905)

was the first to describe the opening of the 
maxillary sinus through the inferior meatus

Nogueira et al. 
2007 1

1893 George Walter Caldwell
(1866-1946)

published his method, which consisted in opening 
the sinus through the canine fossa, removing the 

mucosal membrane

Feldmann 
1998 21

1897 Henri Luc
(1855-1925)

reported his own method, which was practically 
identical to Caldwell method Feldmann 1998 21

1959 Walter Messerklinger
(1920-2001)

developed the endoscopic technique for diagnosis 
and surgery of diseases of the nose, sinuses and 

skull base”

Feldmann 1998 
21

1963 Gerard Guiot 
(1912-1998)

published his experience using the first endoscope 
with an external light source

Feldmann 1998
21

1970 Gerard Guiot
(1912-1998)

the first to use endoscopy for a trans-sphenoidal 
approach in neurosurgery

Nogueira et al. 2007
1

2005 Kubo Shunsuke
(XX-XXI)

applied the irrigation-suction straw sheath system 
originally developed for endoscopic sinus surgery 
in rhinology, for the endoscopic pituitary surgery

Kubo et al. 2005
23

2009 Hitier Martin
(XX-XXI)

use of a computer-assisted system in transseptal 
pituitary surgery

Hitier et al. 2009
24

Medicinal qualities of plants 
Many plants have medicinal qualities and have been 
used for centuries to cure ailments. Plants such as Lav-
ender, Dill, Eucalyptus, Marjoram, Rosemary, and Grape 
hyacinth are often grown for scent and are among the 
most popular smells that people enjoy. Mimosa (Acacia), 
Wax flower (Chamelaucium), Eucharis, Orange Blossom 
and Sweet Lemon Citrus produce delicate lemon and 
marzipan scents which are bright and refreshing. Gar-
denia, Oriental lily, Narcissus, Stephanotis and Tuberose 
all have strong exotic scents. Flowers with a floral scent 
are Freesia (a popular flower with a delicate and sum-
mery fragrance), Lily of the valley (Convallaria) (a floral 
scent that is very popular in beauty products) and Rose 
(the classic floral fragrance). Flowers and plants which 
have a peppery smell often produce a warm scent. Spicy 
plants include Chrysanthemum, Florists’ broom (Genis-
ta), Hypericum, Pink Dianthus and Stock. Some plants 
aid in undesirable scent removal. Plants such as Ficus, 
Spider plant and Peacy Lily can filter out pollutants and 
leave the air fresh and clean. Plants can also remove 
chemicals from the air, such as those in paints, new car-
pets and furniture. A number of natural plant extracts 
are used for scent in beauty and cosmetic products. The 
most common medicinal plants are: Eucalyptus, Aloe 
Vera and Chamomile.25-34

The time of year is an important consideration when 
planning a scent garden. Some plants produce fragrance 
all year, such as evergreen. Planting and choosing scent-

ed plants for different seasons will assure a good bal-
ance. In order to have scent in garden twelve months 
of the year just like color, fragrance can be produced in 
different flowers. 

Many of phytochemical constituents of medicinal 
plants demonstrate inhibition of tissue and bacterial hy-
aluronidase.35 There is growing interest in use of comple-
mentary and alternative medicine among adult patients 
attending the ear, nose, and throat.36 Echinacoside is a 
caffeoyl conjugate of Echinacea with known anti-hyal-
uronidase properties. Wound healing effects of Echina-
cea on vocal fold and functional voice outcomes have 
been investigated.37 Histologically, treated vocal folds 
revealed stable hyaluronan content and no significant 
accumulation of collagen compared with controls. Find-
ings provide a favorable outcome of anti-hyaluronidase 
treatment on acute vocal fold wound healing and func-
tional measures of voice.35 Chicoric acid (Dicaffeoyl-tar-
taric acid), is a natural phenolic compound found in a 
number of plants, such as chicory (Cichorium intybus) 
and Echinacea  (Echinacea purpurea), which possesses 
antioxidant, anti-inflammatory, antiviral, and analge-
sic activities. Results suggest that chicoric acid has an 
antiallergic-related anti-inflammatory effect that in-
volves modulating mast cell-mediated allergic respons-
es. Therefore, chicoric acid could be an efficacious agent 
for allergy-related inflammatory disorders.36 Herbal 
medicines are used worldwide by practitioners of tradi-
tional medicine to treat sore throat.37 Based on research 
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done by Shi and coworkers, some Chinese herbal medi-
cines for treating sore throat appeared efficacious. How-
ever, there is the lack of high quality results in clinical 
trials.38-40

Conclusion
Due to the beneficial impact of meicinal plants in med-
icine there is a growing interest in analytical identi-
fication and quantification for clinical medicine and 
forensic toxicology.
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