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The empty nose syndrome (ENS) entails different clinical conditions usually caused by nasal surgery.
Many pathogenic factors contribute to the disease progression. Symptoms may be very bothersome
and significantly affect the quality of the life. Many therapeutic strategies have been proposed. In this
regard, a new multicomponent medical device, containing hyaluronic acid, D-panthenol, vitamin A and

E, and biotin, seems to provide promising results.

The term primary atrophic rhinitis defines
an umbrella condition including different nasal
disorders with unknown origin. On the other hand,
secondary atrophic rhinitis is caused by either
surgical or non-surgical nasal trauma or may follow
a nasal manifestation of a specific systemic disease.

The patient with secondary atrophic rhinitis
patients usually presents a number of predisposing
factors involved in the symptom complex of atrophic
rhinitis. Firstly, surgery for nasal turbinates, mainly
concerning the inferior turbinate, represents a
leading factor for atrophic rhinitis. In fact, any type
of surgical procedure for reducing the turbinate
volume, to alleviate nasal breathing obstruction,
may induce the “empty nose” syndrome (ENS). ENS
produces a secondary atrophic rhinitis which may
not occur instantaneously but only materialize years
following the initial surgical trauma. Moreover,
ENS encompasses multiple pathological forms that
are characterized by different anatomy and different
clinical pictures. Eugene Kern and Monika Stenkvist

initially coined the term ENS in 1994 as a rare but
debilitating clinical syndrome that typically occurred
after surgical therapy (1). The main symptom is a
paradoxical perception of nasal obstruction, despite
normal nasal patency (2). Other troublesome
complaints include nasal crusting, dryness, nasal
discharge, and facial pain (3). Patients with severe
ENS may also experience bothered sleep, impaired
mental concentration, and choking (4). Psychiatric
symptoms may also occur until a suicide attempt (4)
as well as neurological dysfunction (5).

From a pathophysiological point of view, ENS
follows on from functional interventions on the
nasal cavities sometimes performed with too much
guilty aggression. Moreover, ENS could also be
included in the umbrella definition of secondary
atrophic rhinitis. Anyone of the procedures for
reducing the turbinate volume, to alleviate nasal
breathing obstruction, may induce the ENS,
yielding and producing secondary atrophic
rhinitis, which may not occur instantaneously
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but only materialize years following the initial
surgical trauma.

The correct nasal physiology, mainly concerning
the function of heating and moistening the inspired
air, resides in the lower, middle, and upper turbinates
fundamental elements whose conservation must
always be considered indispensable. When the
nasal physiology, especially in the ventilatory
function, is upset by irreversible hypertrophy of
the turbinates, it is necessary to proceed with the
intervention that must prefer, among the dozens of
methods proposed in the literature, that or those
useful for unclogging but the most conservative as
possible at least respecting the mucosa.

Since anatomical and clinical pictures can be very
different, there is the need to define a shared and
scientifically based common language for performing
comparisons and statistics. Therefore, it seems to be
appropriate to propose a classification of ENS that
can, at least in general, differentiates post-surgical
situations due to the different clinical pictures.

Our proposal derives from hundreds of
interventions performed by us in a suitable, safe,
and secure environment. This classification is based
on endoscopic objectivity and considers five grades
(with sub-grades) according to macroscopic features.

Table I shows different characteristics. Figure 1
describes the different grades according to the type
of turbinate surgery. Each picture can correspond to a
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symptom severity ranging from the annoying comes to
be unbearable that can even indicate extreme solutions.

The diversity of symptom characteristics requires
differentiation of the term Empty Nose Syndrome
so far unable to fully define how important it is to
know nor to define the border with the most common
Atrophic Rhinitis of different origins. Every grade
corresponds to different symptoms. In this regard,
a study is ongoing to define the clinical features
characterizing the different ENS grades.

Form a clinical point of view; it is clinically relevant
to phenotyping patients with ENS to personalize the
more appropriate treatment. Lubricants, moisturizing,
cytoprotective agents could restore the perception of
physiological breathing. In this regard, a new multi-
component medical device seems to be promising, as
it contains D-panthenol, hyaluronic acid (HA), vitamin
E, vitamin A, and biotin (Rinocross, DMG, Italy).

D-panthenol is the alcohol analog of pantothenic
acid (vitamin B,) and is a provitamin of B.. In
organisms, it is quickly oxidized to pantothenic
acid. It is a viscous, transparent liquid at room
temperature. D-panthenol is used as a moisturizer
to improve wound healing in pharmaceutical and
cosmetic products (6). It improves hydration, reduces
inflammation, and accelerates mucosal wounds’ rate
of healing (7). D-panthenol readily penetrates the
mucous membranes (including the intestinal mucosa),
quickly oxidized to pantothenic acid. It is also used in

Fig. 1. Different grades according to the type of surgical turbinate resections. Left panel (grade I); middle panel (grade
11); right panel (grades II-V) with arrows indicating the sites of surgical turbinate resection.
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Table 1. Classification of Empty Nose Syndrome based on grades.
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Grade Characteristics

IA Single-sided resection of the inferior turbinate

IB Bilateral resection of the inferior turbinates

IITA Unilateral resection of the inferior and middle turbinates

1B Bilateral resection of the inferior and middle turbinates

nc Unilateral resection of the inferior and middle turbinates with ipsilateral meatotomy
18] Bilateral resection of the inferior and middle turbinates with bilateral meatotomy
I A Ipsilateral resection of all turbinates

1B Bilateral resection of all turbinates

jlye Unilateral resection of all turbinates with ipsilateral meatotomy

I p Bilateral resection of all turbinates with bilateral meatotomy

v Resection of all turbinates with the removal of mucosa

v Resection of all turbinates with septum perforation

the biosynthesis of coenzyme A, which controls a wide
range of enzymatic reactions. HA is a fundamental
component of the connective tissue. HA can modulate
the inflammatory response, cellular proliferation, and
remodeling of the extracellular matrix (8).

Moreover, HA has important lubricant and
moisturizing properties. Vitamin E, such as tocopherol,
is a fat-soluble antioxidant that can protect the
polyunsaturated fatty acids in the membrane from
oxidation, regulate the production of reactive oxygen
species, and reactive nitrogen species, and modulate
signal transduction (9). Moreover, vitamin E has
eutrophic property and immune stimulation (10). Vitamin
A is a retinoid and is an essential micronutrient for the
body and is associated with the proper functioning of
the visual system, maintenance of epithelial integrity,
red cell production, growth and development, immune
and reproductive function (11). In particular, topical
application stimulates epithelial growth, fibroblasts,
granulation tissue, angiogenesis, collagen synthesis,
epithelialization, and fibroplasia (12). These activities
concur to repair the mucosal wound. Biotin, such as
vitamin H, is a water-soluble B-complex vitamin and is
well-known as a co-factor for five essential carboxylases
(13). In particular, biotin exerts anti-inflammatory and
immune- modulatory activities, relevant in repairing
mechanisms of mucosal damage (14). At present, two
studies investigated the role of this medical device in

patients with functional impairment after nasal surgery or
patients with dystrophic rhinitis (15,16). The outcomes
are promising, as this medical device was effective and
safe in the large majority of treated patients.

In conclusion, ENS is a complex disorder that
challenges the rhinologist. Phenotyping patients could
be areasonable strategy in the workup and management
of ENS. Topical medical device with lubricant and
hydrating activity could be useful to treat ENS.
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