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Could nasal septal deformities type 5 and 6 be a predictive factor of the indi-
vidual genetic predilection for the onset of an acute coronary syndrome?
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Abstract. Objectives: the possible impact of nasal septal deformities (SD) on cardiac pathology has not been well
studied, despite growing evidence among data showing that upper airway obstruction has a negative effect on cardiac
function in general and a “deviated nasal septum” being considered one of the most frequent factors responsible for
impaired nasal breathing.

Methods: a retrospective, case-control, double-blind study was performed on 249 patients who survived an acute coro-
nary syndrome (ACS) attack. All patients underwent coronary angiography and were divided into coronary angiography
positive (123 pts) and coronary angiography negative (126 pts) groups. The quality of nasal breathing was not considered
in this study, but morphological aspects of the nasal septum (nasal septal deformities) were observed by anterior native
rhinoscopy and endoscopic examination of the nose following the application of superficial anaesthesia. Mladina clas-
sification of nasal septal deformities was used.

Results: there was a statistically significant difference between coronary angiography negative and positive patients in
Mladina type | to Mladina type 7 groups (p=0.000, X?>=54.605). The incidence of nasal SD types 5 and 6 was higher in
the group of ACS patients with the positive coronary angiography, whereas general distribution of the particular types of
nasal septal deformities as they appear in the general population was found in the coronary angiography negative group.
Conclusion: the fact that types 5 and 6 are inherited deformities and not related to trauma against the nose suggests the
possible genetic predisposition for the onset of ACS with positive coronary angiography.

Introduction

Interest in the relationship between the nose and
other parts of an organism has a long history. In the
Journal of Medical Sciences, April 1884, Dr John
Noland Mackenzie from Baltimore published his
essay, “Irritation of the sexual apparatus as an etio-
logical factor in the production of nasal disease”,
inspired by the case of a patient in in 1879 London
who invariably suffered from coryza following sex-
ual indulgence. This was one of the attempts to con-
nect the influence of the nose to pathophysiologic
events in distant parts of the organism. Mackenzie’s
work was republished 100 years later in the Journal
of Otology and Laryngology as, “The physiological
and pathological relations between the nose and the
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sexual apparatus of man”.

Regarding the relationship between the nose and
the heart, one of the most recent articles is that by
Fan et al.? who found that the mean heartbeat in-
terval during unilateral nasal breathing (UNB) was
significantly greater than during bilateral nasal
breathing (BNB). They realized that sympathetic
modulation decreased significantly during UNB.
The correlation between nasal airway resistance
and mean heartbeat interval were significant for
both UNB and BNB. The increase of heartbeat in-
tervals during UNB was associated with a decrease
in cardiac sympathetic activities.

It is clear that disturbed nasal breathing is es-
sential for normal breathing physiology as a whole.
Nasal septal deviation, but possibly not concha
bullosa, is associated with paranasal sinusitis and
its extent.’ The effects of nasal obstruction on the
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cardiovascular and respiratory systems have been
well documented. Nasal obstruction has been iden-
tified in many patients suffering from heart diseas-
es, e.g., the malfunction of the right ventricle** and
ischaemic hearth diseases.*"> Ogretmenoglu and his
group showed that even light bilateral nasal pack-
ing have a strong influence on arterial blood gases
and heart rate.”

As a step forward, most recently, even the os-
tensible connection between chronic rhinosinusitis
(CRS) and acute myocardial infarction has been
proven by Wang and his group."

Unfortunately, despite the significant amount of
excellent clinical studies on the relation between
nasal pathology and heart disease, there remains
a lack of precise and more specific data regarding
particular types of NSD among those patients. The
incidence of NSD in adult ENT patients (not spe-
cifically CRS ones!), even when investigated using
only anterior native rhinoscopy (without applying
any decongestant prior to rhinoscopy) was shown
to be very high, i.e., almost 90%."” On the other
hand, a study on CRS patients'® showed that the
most frequently found types were types 5 (36.18%)
(Figure 1) and 7 (29.92%). The vast majority of
types 7 were a combination of types 3 and again,
type 5 (76.32%). Such a high, unexpected and em-
phasized incidence of type 5 in CRS patients in-
spired us to conduct morphologic research, i.e., to

Figure 1
Right-sided type 5 SD (septal spur).
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directly investigate the incidence of particular types
of NSD in cardiac patients."”

Materials and methods

The study was approved by the Ethics Committee
of the Clinical Hospital Centre Zagreb and the Eth-
ics Committee of Dubrava Clinical Hospital, Za-
greb. All patients included in the study signed an
informed consent form. The study was performed
in accordance with the guidelines of the Declara-
tion of Helsinki.

Subjects

A retrospective, case-control, double-blind study
was performed on 249 patients who survived an
acute coronary syndrome (ACS) attack and who
have been treated at the Cardiac Clinic of the Clini-
cal Hospital Dubrava, Zagreb, Croatia, during the
period September 2011 to December 2014.

The term ‘acute coronary syndrome’ is defined
by two primary, specific symptoms: 1) pressure-like
chest pain, often radiating into the left arm or man-
dibular angle; 2) concomitant nausea and sweat-
ing. All patients underwent coronary angiography
(CA) and were thereafter divided into two groups,
according to the CA findings: CA positive (123 pa-
tients) and CA negative (126 patients) groups. To
be considered positive, CA needed to meet the cri-
teria of significant coronary artery disease, or more
precisely, one of the main coronary vessels, e.g., the
left anterior descending artery, circumflex artery or
right coronary artery, must have been occluded by
70% or more.

Methods

To establish the morphologic status of the nasal sep-
tum, not the degree of nasal obstruction, all patients
underwent ENT examination, which included ante-
rior native rhinoscopy, anterior native rhinoscopy
after decongestion (oxymetazoline nasal spray,
two puffs in each nostril) and finally, endoscopic
examination of the nose after the application of su-
perficial anaesthesia by xylocaine nasal spray (one
puff in each nostril). In this way, a more precise de-
termination of the morphologic appearance of the
particular nasal septum could be made according
to Mladina classification of NSD." type 1 — unilat-
eral vertical septal deflection in the area of the nasal
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valve, which does not obstruct the view to the head
of the inferior turbinate; type 2 — similar to type 1
but significantly more emphasized, thus disturbing
the view to the head of the inferior turbinate; type
3 — unilateral vertical septal deflection at the level
of the head of the middle turbinate (in the literature
known as a “C-shaped” or “reverse C-shaped” sep-
tum; see Figure 2), which in most cases obstruct the
view to the head of the ipsilateral middle turbinate,
or even to the ostiomeatal complex (OMC); type
4 — a combination of type 2 and type 3, each on its
specific side of the nose, forming a so-called “S”
shaped or “Z” shaped septum; type 5 — unilateral
horizontal, slightly ascending septal spur, being
more lateral the deeper it occurs in the nose (Figure
1), with the other side of the septum as a rule being
almost straight; type 6 — anterior and quite basally
located unilateral septal groove is extremely char-
acteristic for this type. In the corresponding posi-
tion on the other septal side there is a large, anterior
basal crest (Figure 3); type 7 (Passali deformity) —a
combination of previous types; consists of one of
the vertical types (1, 2, 3 or 4) and at least one of
the horizontal types (types 5 or 6).
The rhinologist did not have precise informa-

tion regarding a particular patient (i.e., positive or

Figure 2
Left-sided type 3 SD

229

Figure 3
Native rhinoscopic view to the left-sided type 6 SD. The
typical groove on the anterior and basal part of the sep-
tum (white arrow) determines the side of the deformity.
IMBW - intermaxillary bone wing; LMT — left middle turbi-
nate.

negative coronary angiography). The examination
of the patients was performed blindly.

Statistical analysis

Qualitative data were presented by absolute and
relative numbers with 95% confidence intervals
and numerically with mean and standard deviation
(except for age, which was represented by median
and range). A chi-square test was used to compare
distributions of categorical data. Numerical data
were compared using a t-test. All statistical calcu-
lations were performed using MedCalc software
(version 11, MedCalc Inc., Mariakerke, Belgium).

The statistical significance level was established
as p <0.05.

Results

Among the participants, 76.4% were male and
33.6% were female patients. Patient age ranged
from 36 to 78 years. The most frequent age group
ranged between 43 .4 to 68.7 years. There was no
statistically significant difference between groups
(p>0.05) according to age and sex.
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The difference between coronary angiography
negative and positive patients in Mladina type 1 to
Mladina type 7 groups was analysed using a chi-
square test (linear-by-linear association was used
for the analysis). There was a statistically signifi-
cant difference between all groups (P = 0.000X?
= 54.605) (Table 1). The particular types of NSD
were, accordingly, not equally divided between
groups. We found almost the same incidence of par-
ticular types of NSD in the CA-negative group. This
distribution was almost the same as was observed
previously in a study on the incidence of particular
NSD types in the general ENT patient population
(not CRS patients exclusively). The usual predomi-
nance of so-called vertical deformities was found
(79.3%). Surprisingly, horizontal types (types 5
and 6) prevailed in the CA-positive group. Type 7
(Passali deformity) also appeared frequently in this
group and since this deformity is always a combi-
nation of some of the vertical deformities and ei-
ther type 5 or type 6, these two types were observed
more frequently, i.e., also in 80.4% of CA-positive
ACS patients (Table 1; Figure 4).

Discussion

To our best knowledge, this study is the first to
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evaluate the incidence of particular types of NSD
in ACS patients. Compared to previous studies that
were based on the relationship between the degree
of nasal obstruction and cardiac diseases, the cur-
rent study presents an entirely new aspect: nasal
septum morphology.

Two types of NSD have been clinically recog-
nized as absolutely and predominantly inherited:
type 5 (to date, only clinically) and type 6 (also
scientifically).”?' These are regularly found in the
closest relatives of the particular family and have
no connection to trauma against the nose. In addi-
tion, type 7 is a combined type, consisting always
of some vertical deformity (type 1, 2, 3 or 4) and
importantly, at least one of the two horizontal de-
formities, i.e., either type 5 or type 6 or both of
them exclusively. In other words, since types 5 and
6 are generally directly inherited from one genera-
tion to another, and since they have been found in
a remarkably high frequency of patients suffering
from ACS with positive CA, does it indicate that
the clinical discovery of some of these types in
someone’s nose can be used as a warning sign that
this individual genetically belongs to the group of
people with a higher degree of predilection for the
onset of serious cardiac disease? If so, perhaps en-
doscopy of the nose and searching for types 5 and

B Negative
Coronary
Angiography

W Positive
Coronary
Angiography

Positive Coronary Angiography

Negative Coronary Angiography
Type 5

Type 6

Type 7

Type of
the nasaj septal deformlty (Mlaaina)

Figure 4
Types of nasal septal deformities in both groups.
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Distribution of nasal septal deformities in the examined groups.

Type of Negative coronar Positive coronar .
nasal septal ﬁngiography ! angiography g TOTAL (all subjects)
deformity (n=126) (n=123) (n=249)
(Mladina) pe
I % I % n %
1 Q** 100.0 0 0.0 9 100.0
P=0.000
2 27%* 77.1 8 229 35 100.0
X?=54.605
3 32%* 84.2 6 15.8 38 100.0
4 32%* 76.2 10 238 42 100.0
5 4 74 50%* 92.6 54 100.0
6 9 243 28%* 75.7 37 100.0
7 13 38.2 21* 61.8 34 100.0
Total 126 50.6 123 494 249 100.0

*: pvalue shows the results of the chi-square test (linear-by-linear association was used for the analy-

sis); p < 0.05 was considered statistically significant.

*: higher incidence of horizontal nasal septal deformities (types 5, 6) and of combined deformi-
ties (type 7) in the CA positive group of ACS patients. Taken together, they represent 99 out of 123
(80.4%) patients with positive CA. **: vertical deformities prevailed in the CA-negative group

(79.3%).

6 can become an additional entry in the schedule of
preventive cardiologic examinations, in addition to
the body being overweight, smoking, stress, hyper-
tension, hypercholesterolemia, diabetes mellitus,
coronary artery calcium score, C-reactive protein,
lipoprotein, homocysteine, lipoprotein-associated
phospholipase A2 and high-density lipoprotein
functionality.

What might be the mechanism for the possible
influence of types 5 and 6 where heart diseases con-
cerned? The answer may sound speculative at first;
nonetheless, in our opinion, the answer is clear and
concise: genetics. If this is true it means that in ad-
dition to the existence of an inherited NSD (types
5 or 6) in a particular individual, there is likely also
an inherited affinity for the development of serious
cardiac disease. In other words, these two clinical
entities may have the same genetic “root”. If so,
these two types of septal deformities could be clini-
cally employed as a warning sign, a kind of whistle
blower alerting doctors that their patient belongs to
a group of people (currently, still hypothetically)
with a genetic predilection for the onset of serious
cardiac disease.

In the above context, one should keep in mind
the possibilities of current molecular biology. Ge-
nome editing tools such as the clustered regularly
interspaced short palindromic repeat (CRISPR)-
associated system (Cas) have been widely used to
modify genes in model systems, including animal
zygotes and human cells and represent significant
promise for both basic research and clinical ap-
plications. The best proof for such promise is the
recent, almost revolutionary achievement of a Chi-
nese group of molecular biologists, who succeeded
for the first time in human history to edit the genes
of a human embryo.? The researchers, from Sun
Yat-sen University in Guangzhou, reportedly used
the CRISPR/Cas9 technique to delete from donor
embryos a gene called HBB, which causes the fatal
blood disorder [3-thalassemia. This marks the first
time that the CRISPR technique has been employed
on an embryonic human genome.

If ACS and types 5 and 6 belong to the same
gene family, ACS cannot be prevented simply by
surgical correction of the NSD of type 5 or 6 for
a particular patient. However, CA positive ACS
could perhaps be prevented by future gene therapy
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possibilities that may be able to “knock out” the
“bad gene(s)” responsible for the onset of the types
5 and 6 septal deformities and thereby, at the same
time, eliminate the possibility of the development
of a CA positive ACS before it happens. Gene ther-
apy concerns also to the cleft lip-palate syndrome,
which in this way could be prevented prior to birth.
From a theoretical and speculative perspective, this
will eliminate the cleft lip-palate syndrome among
humans, or perhaps diminish the probability of CA
positive ACS occurring during someone’s life. If
this can be achieved, the number of heart failure-
caused deaths will decrease and human life in gen-
eral can be prolonged.

Conclusion

NSD that have clinically been found to be di-
rectly and primarily inherited, and that belong to
so- called horizontal deformities (types 5, 6) was
shown to be statistically highly present in a group
of ACS patients with positive CA. Contrastingly, a
general distribution of particular types of NSD, as
found within the general ENT patient-population
(not specifically in CRS patients!) with a negligible
incidence of types 5 and 6 was found in the group
of ACS patients with negative CA. These findings
give rise to the consideration that, from a genetic
perspective, inherited NSD such as types 5 and 6
perhaps have something in common with ACS. Ge-
nome editing tools such as the clustered regularly
interspaced short palindromic repeat (CRISPR)-
associated system (Cas) will help to make real the
potential for the offspring of young couples, in
whom the existence of types 5 and/or 6 are detected
by a rhinologist, to have zero chance of developing
these two types on NSD. More importantly, how-
ever, is if the same gene that is responsible for the
development of types 5 and/or 6 NSD is also re-
sponsible for the onset of positive coronarography
ACS, future generations will have the potential for
living without one of the predictive factors for the
development of the onset of an ACS with positive
CA. In this context, anterior native rhinoscopy for
the detection of type 6 septal deformities and an en-
doscopic examination of the nose for the detection
of type 5 should be added to the schedule of pre-
ventive cardiologic examinations.
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