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ABSTRACT

Epistaxis is spontaneous or induced bleeding of blood vessels in the nasal cavity. Sixty percent of people suffer
from epistaxis in their lifetime occurring most in children and adults due to traumatic injuries and nasal cavity
hemangiomas on the Kiesselbachs triangle. Kiesselbachs triangle/Little’s area is the inferior anterior quadrant
part of the nasal septum just superior to the vestibule of nasal cavity. It’s formed by a network/vascular plexus
of blood vessels that supply blood to the nasal septum and cavity. These vessels are braches of both internal
carotid (anterior and posterior ethmoid arteries) and external carotid (spheno-palatine artery, greater palatine
artery, superior labial artery) arterial systems. The mucosa lining epithelia over the plexus consists of
proliferating to form columnar cells and mucus forming goblet cells. However this epithelium is too thin, Plexus
forming blood vessels are large and the Plexus’ location at the nasal cavity’s subjects it to extremes of varying
environmental conditions such as cold, heat, low and high moisture, eroding trauma putting it at high risk of
epistaxis.
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INTRODUCTION

Kiesselbachs plexus/triangle also called little’s area is
an anterior inferiorly quadrant part of the nasal septum
immediately superior to the vestibule of the nasal cavity
(1). It’s a vascular plexus formed by meshwork of blood
vessels carrying oxygenated blood to cavity and septum
of the nose (1,2). The Plexus forming blood vessels are
said to be branches of both internal and external carotid

arterial system (1-3).

Kiesselbachs triangle was discovered and first
described by a scientist James Lawrence Little in 1879
thus named after him as Little’s area (4). It was later
comprehended by a German otolaryngologist Wilhelm
Kiesselbachs who studied and described further the
plexus in 1884 and thus also named after him as
Kiesselbachs area, triangle/plexus(5). As of today these
names Little’s area, Kiesselbach’s triangle/plexus are
used synonymously. The Little’s area is among vital
topics in anatomical education while dealing with Head
and Neck Anatomy at undergraduate level. However up
to date it is one of the most forgotten or neglected topics
to be taught by medical educators while teaching
undergraduate medical, nurses, anesthesia and
paramedical students leaving it to be taught at
Masters/Resident students of Ear, Nose and Throat
residents(6). Moreover not all the undergraduate
students are going to specialize in Ear nose and throat
yet they are the available contact health workers at
health facilities. More than 60% people experiences
epistaxis during their life time with 90% occurring in

children and adults commonly due to traumatic injuries,
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nasal septal hemangiomas (7,8). It is clinically vital for
health workers most importantly ear nose and throat
surgeons, doctors, nurses and paramedics to in understand
the anatomy, etiology and management of epistaxis and
nasal tumors from the Kiesselbachs triangle (6,9).
Therefore in this article, we revisit the Kiesselbachs
triangle to descriptively summarize and simplify its

anatomy and clinical relevancy of in medical practice.

STRUCTURE/ARTERIAL SUPPLY OF THE
KIESSELBACH’S TRIANGLE

The Kiesselbachs triangle derives its blood supply from
internal carotid artery system (ICA) and external carotid
artery (ICA) systems (1,10). These give off branches which
further branch to form 5 arteries that contribute to the
Kiesselbachs plexus. ICA gives of ophthalmic artery that
gives off anterior and posterior ethmoidal arteries while
ECA gives off maxillary and fascial arteries as seen in
figure 1. The maxillary artery branches to form spheno-
palatine artery and descending palatine artery that forms
greater palatine artery while fascial artery branches to
superior labial artery that contributes to the Kiesselbach’s
plexus through its septal branches as shown in figure 1 and
2 (1,2). The arteries forming this plexus are thin walled and
extensively connected with each other. This predisposes
them to easy and constant ooze bleeding upon injury shown
in figure 2 (11). The blood contributing/forming arteries
anastomose and form a triangle like plexus thus derivation

of name triangle as seen in figure 2.
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VENOUS DRAINAGE AND NERVE SUPPLY OF
THE LITTLE’S AREA & NASAL SEPTUM.

Deoxygenated blood from anterior part of nasal septum,
mostly the little’s area is drained to systemic circulation
by veins accompanying arteries forming the plexus.
These are facial vein, ophthalmic veins and tributaries

of the pterygoid plexus (1,10).

Nerve supply: Motor and sensory innervation is from
the nasopalatine nerve and Septal branch of anterior
ethmoidal nerve (1,2,10).

EPITHELIA OF NASAL SEPTUM

The nasal cavity has three regions: vestibular,
respiratory and olfactory regions. The outermost
vestibular mucosa is lined with thick keratinized
stratified squamous epithelium and supported by
vascular connective tissue containing sebaceous and
mucous vestibular glands (11,12). This suddenly
transitions to the middle part the respiratory region, the
largest among the three (11). The respiratory region
mucosa is made of two types of epithelia, the septal
respiratory epithelium lining the nasal septum &
conchal respiratory epithelium lining nasal cavity
conchal (7).

The septal epithelium is made of three cell types; basal
cells at the bottom near the basement membrane,
ciliated and non-ciliated pseudo stratified columnar
epithelia among which numerous goblet cells are
embedded, above the basal cells and on the nasal

mucosa surface (11,13). Basal cells divide to form
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columnar and new goblet cells that line the septa mucosa.
The goblet cells produce large quantities of mucus that
traps foreign bodies and dust particles from entering the
lungs and release to the nasopharynx either to swallow or
sneeze out (7,11). Secreted mucus may also be a center for
mucus membrane defense systems/immunity; goblet cell-
derived resistin-like molecule plays a vitally in activating
cluster differentiated cells like CD4+ T cells (11,15).

The sub epithelial tissue consists of glandular acini of septal
glands and collagen base fibres of loose connective tissue.
Epithelia over little’s area is thinner unlike other septal

parts (12,14).

FUNCTIONS OF THE KIESSELBACH’S
AREA/PLEXUS

The little area has the following functions;
a) Provides a blood supply to the nasal septum (11,16).

b) Air conditioning: Since the covering epithelia is very
thin as in figure 3, it provides a thin barrier for heat
exchange; inhaled air is heated/warmed and humidified
for effective gaseous exchange. This heat exchange
from the anastomosing arteries to the entering air
(11,12,16).

¢) Little’s area in conjunction with other parts of nasal
cavity, acts to perform other functions that include;
olfaction, forms passage to respiratory airway, filtering
and ciliary mechanism, vocal resonance in sinuses,

nasal reflex functions-sneezing (17).
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CLINICAL APPLICATION

Epistaxis: This is bleeding from the nose resulting from
injury to blood vessels in the nasal cavity which occurs
spontaneously or after induction. More than 60% of
people experience epistaxis during their life(18), and up
to 90% of nasal bleeding occur from Kiesselbachs
plexus with children and young adults being the most
affected age groups (10). This is because, the vessels
are more visible and mucosa is thinner. The little area
is made of septa cartilage, blood vessel plexus
embedded in the nasal septum mucus making it soft and
fragile (4,12). Moreover the arteries in the triangle are
larger than capillaries with a thin mucosa predisposing
to easily bleeding from trauma as a result of an external
blow, heavy nasal blowing, sharp finger nail, nasal
cavity dryness (11,12). The types of epistasis include;
and

anterior/spontaneous epistaxis

posterior/hypertensive epistaxis.

1) Anterior/spontaneous epistaxis: Bleeding from
the anterior nasal septum in the little’s area mostly or
from anterior inferior turbinate less common (10,19).
Usually aggravated by trauma or underlying infection.
Usually seen in children and young adults (20). It can
be acute & for short time or recurrent depending on the
causative pathology involved. Anterior/spontaneous
epistaxis is easy to treat, however, they are more likely

to re-occur in nasal cavity Hemangiomas (7).

2) Posterior/hypertensive epistaxis: Bleeding from
any other part of the nasal cavity posterior to anterior
nasal septum and anterior inferior turbinate. Mostly

occur in the superior posterior part and is highly
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prevalent in elderly (10).

Acute/non-recurrent  epistaxis is treated by long
compression of the anterior inferior nasal septum by
pinching with head tilt forward or nose packing with cotton
wool treated with phenyl epinephrine and lidocane for 10
minutes (20) while persistent and recurrent is by
cauterization of the vessels or evaluating and treating the

underlying pathology (21).

Nasal cavity hemangiomas/bleeding polypus: A
hemangioma is a type of benign/non-cancerous tumor of
vascular origin(9,22). It’s made of connective tissue and
blood vessels due uncontrolled capillary endothelial
proliferation commonly affecting the skin, tongue, lips and
mucous membranes; oral mucosa and nasal cavity (9,14).
The little’s area is the most common site for hemangiomas
of the nasal cavity. The young population is the highly
affected age group with 80% of the nasal hemangiomas
occurring mostly at age of 20 years (8). They arise either
from the mucosa of the nasal septum or osseous part and
their signs and symptoms and surgical treatments differ (9).
Mostly present recurrent unilateral or bilateral epistaxis and
difficulty in breathing due to nasal cavity obstruction by the

tumor (7,14, 20)

Cryotherapy, YAG lesser resection (7), endoscopic
excision of hemangiomas(20), Embolism of external
carotid artery branches, corticosteroid therapy are some of
treatment techniques in treatment of these hemangiomas
(25,26).

FACTS ON VULNERABILITY OF THE LITTLE’S
AREA
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a) The little area location near the nasal cavity

vestibular entrance and is prone to extreme
environment al conditions like varying temperature
from warm to hot or cold and moisture from high and

low (2).

b) The mucosa over the septal cartilage is very thin
(12).

¢) Blood vessels network in the little area are large
and thin walled compared to those in other parts that are

thick walled as seen in figure 3 (1,11).
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Figure 1: Arterial Composition/supply of the little area.
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Figure 2: Illustration showing the Kiesselbachs Plexus/Triangle formation

Thinly lined
Kiesselbachs plexus

Figure 3: A Rhinoscopic view of the kiesselbach’s plexus on the nasal mucosa.
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