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I. DIRECTIONS

Although self-instructional techniques have been effectively used in many educational
settings, they have only recently been introduced into medical education. They are par-
ticularly helpful in guiding learners through a maze of confusing or contradictory infor-
mation and in allowing the learners to proceed at their own pace. Self-instructional
packages such as this cannot be encyclopedic in nature nor are they intended to be.
They can, however, succinctly analyze a subject, present the essential content matter in
a concise format, and provide a sense of direction in approaching a learning problem.
Moreover, by using “Interim Quizzes” appropriately scattered throughout the package,
the learner can periodically reinforce comprehension at intervals along the way. The
introductory “Self-Assessment Examination” allows readers to assess their knowledge at
the beginning of the package. At the end, if all the information has been understood,
the learner should be able to answer all the “Posttest” items correctly. Immediate feed-
back provides the opportunity for the learners to test their comprehension and, if it is
found to be incomplete, they may study that particular portion of the text again.

The reader is encouraged to proceed through this package, starting at the beginning
and proceeding through each section in order. The content is presented in a logical
sequence beginning with anatomic considerations and concluding with surgical treat-
ment. Taking the Interim Quiz at the end of each section allows you to test your compre-
hension of each section. The Posttest is designed to test not only for comprehension
but to provide you with the opportunity to use the information contained in this pack-
age in a simulated clinical setting. Itis our hope that this Self-Instructional Package will
be of value to you in understanding the subject matter and will provide you with not
only an up-to-date reference source but with the incentive for future study of this topic.

Satisfactory completion of this SIPac qualifies the reader for two hours of category 1
CME credit toward the AMA Physician’s Recognition Award. To satisfactorily complete
the SIPac, the participant should read all the material, answer each interim quiz in turn,
review the answers and, finally, complete the “Posttest.”
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II. SELF-ASSESSMENT EXAMINATION

(Select the one best answer.)

The most common site of intranasal bleeding is

oD O

. Which of the following procedures would be the most helpful in controlling pro-
fuse bleeding from the posterosuperior part of the nose when nasal packing has

inferior meatus
Kiesselbach'’s plexus
roof of the nose
middle turbinate
posterior septum

failed?

a. internal maxillary artery ligation
b. Gelfoam embolization

c. external carotid artery ligation
d. vitamin K administration

e. ethmoidal artery ligation

. The most common consequence of posterior nasal packing is

pan o

bacterial colonization of the packing material
eustachian tube dysfunction

hearing loss secondary to otitis media
epiphora

decreased oxygen saturation

. The most common cause of epistaxis is

. The anterior ethmoid foramen is located in which of the following structures?

oo o

. Which one of the following is not a feature of Osler-Weber-Rendu disease?

a0 o

o0 TR

trauma

septal perforation
aneurysm
arteriosclerosis

von Willebrand’s disease

lacrimal fossa
frontomaxillary suture
lamina papyracea
frontoethmoid suture
limen orbitale

abnormal subepidermal vessels
frequent severe epistaxis
autosomal dominant inheritance
abnormal coagulation profile
visceral telangiectasias
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10.

Which of the following procedures has (have) long-term success in eliminating
bleeding episodes in hemorrhagic telangiectasia?

maxillary artery ligation
maxillary artery embolization
laser application
septodermoplasty

none of the above

o an o

A decrease in which of the following environmental factors primarily predisposes to
epistaxis?

a. temperature

b. pollen count

¢.  humidiry

d. pollutants

e. barometric pressure

Posterior epistaxis is most common with which of the following disorders?

4. trauma

b. hereditary telangiectasia
c. septal deflection

d. arteriosclerosis

e. leukemia

Following unsuccessful internal maxillary artery ligation, which of the following
may be prohibited?

correction of coagulation defect
further vascular ligation

arterial embolization
endoscopic cauterization
surgical closure of the nostrils

oan TR
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III. OBJECTIVES

The general objective of this SIPac is to understand the management of nasal hemor-
rhage (epistaxis). The following specific objectives will enable the reader to meet the
general objective as follows:

1. Recall basic information.
a. The anatomy and vascular supply of the internal nose and related structures

b. Local and systemic causes of epistaxis

2. Interpret the significance of abnormal findings acquired from the following:

History

Physical examination
Radiographic examination
Laboratory data

an TP

3. Generate an appropriate treatment plan for managing the patient with epistaxis.

4. Assess the efficacy of the treatment plan.

11
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IV. INTRODUCTION

Epistaxis is one of the most common clinical problems requiring the expertise of an oto-
laryngologist. A significant portion of the general population report at least one episode
during their lifetime."? Most episodes of bleeding are minor, self-limited, and easily
controlled by simple measures. However, there are times in which the bleeding is diffi-
cult to manage and the condition becomes serious and potentially life-threatening.

To treat the patient effectively and to avoid complications, the otolaryngologist should
approach the problem systematicallv. Proper management of epistaxis depends upon a
thorough understanding of the anatomy of the nose, the causes of bleeding, and the
techniques used to control the bleeding.

12
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V. CONTENT

The Vascular Anatomy of the Internal Nose and Related Structures

The nose is richly supplied by distal branches of both the external and internal
carotid arteries with widespread anastomoses between the two systems.

1. External carotid artery
a. Superior labial division of facial artery

This vessel enters the nose just lateral to the anterior nasal spine bilateral-
ly and after ascending into the nasal vestibule, branches extensively to sup-
ply the anterior septum. The anterior septum harbors a rich anastomotic
network with contributions from both the internal carotid artery (ICA)
and external carotid artery (ECA) and is the source of bleeding in most
cases. This plexus of vessels is commonly referred to as Kiesselbach’s
plexus or Little’s area (Fig 1).

Kiesselbach's
- plexus

Greater palatine a.

Fig 1.—Arterial supply of medial wall (septum]} of nose.
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b. Internal maxillary artery

A significant portion of the blood supply to the nasal cavitv comes via the
internal maxillary artery (IMA) and its branches (Fig 2). The IMA origi-
nates from the ECA and has classically been divided into three divisions
(maxillary, pterygoid, pterygopalatine) based on its relationship to the lat-
eral ptervgoid muscle. The maxillary segment passes between the mandib-
ular ramus and the sphenomandibular ligament. It then runs either deep
or superficial to the lateral pterygoid muscle as the pterygoid segment and
courses medially within the pterygopalatine fissure to enter the ptervgo-
palatine (pterygomaxillary) fossa. There are six generally accepted termi-
nal branches: posterior superior alveolar, infraorbital, artery of the ptery-
goid canal, pharyngeal, sphenopalatine, and descending palatine. The last
two are most important in considering nasal blood supply.

The sphenopalatine artery enters the nose through the sphenopalatine
foramen at the posterior attachment of the middle turbinate, there divid-
ing into medial (nasopalatine) and lateral (posterior superior) branches.
The nasopalatine (nasoseptal) artery courses medially over the inferior
portion of the sphenoid bone. This branch then courses anteriorly and
superiorly where it forms anastomoses with the greater palatine, superior

. Post. sup. alveolar a.

- Maxillary a.

. Infraorbital a.

. Foramen rotundum

. Pterygoid canal

. Sphenopalatine a.

. Sphenopalatine
foramen

. Nasopalatine a.

. Post. sup. nasal a.

. Pharyngeal canal

. Pharyngeal a.

. Pterygod a.

. Greater palatine a.

. Greater palatine
canal

PLWN—OWO SOOI WN —

Fig 2-—Schematic version of arterial anatomy of right pterygopalatine fossa as viewed through posterior
wall of maxillary sinus (dotted line).



b. Internal maxillary artery

A significant portion of the blood supply to the nasal cavity comes via the
internal maxillary artery (IMA) and its branches (Fig 2). The IMA origi-
nates from the ECA and has classically been divided into three divisions
(maxillary, pterygoid, pterygopalatine) based on its relationship to the lat
eral pterygoid muscle. The maxillary segment passes between the mandib-
ular ramus and the sphenomandibular ligament. It then runs either deep
or superficial to the lateral ptervgoid muscle as the pterygoid segment and
courses medially within the pterygopalatine fissure to enter the pterygo-
palatine (pterygomaxillary) fossa. There are six generally accepted termi-
nal branches: posterior superior alveolar, infraorbital, artery of the ptery-
goid canal, pharyngeal, sphenopalatine, and descending palatine. The last
two are most important in considering nasal blood supply.

The sphenopalatine artery enters the nose through the sphenopalatine
foramen at the posterior attachment of the middle turbinate, there divid-
ing into medial (nasopalatine) and lateral (posterior superior) branches.
The nasopalatine (nasoseptal) artery courses medially over the inferior
portion of the sphenoid bone. This branch then courses anteriorly and
superiorly where it forms anastomoses with the greater palatine, superior

. Post. sup. alveolar a.

. Maxillary a.

. Infraorbital a.

. Foramen rotundum

. Pterygoid canal

. Sphenopalatine a.

. Sphenopalatine
foramen

. Nasopalatine a.

. Post. sup. nasal a.

. Pharyngeal canal

. Pharyngeal a.

. Pterygoid a.

. Greater palatine a.

. Greater palatine
canal
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Fig 2-——Schematic version of arterial anatomy of right ptervgopalatine fossa as viewed through posterior
wall of maxillary sinus (dotted line).



b. Internal maxillary artery

A significant portion of the blood supply to the nasal cavity comes via the
internal maxillary artery (IMA) and its branches (Fig 2). The IMA origi-
nates from the ECA and has classically been divided into three divisions
(maxillary, pterygoid, pterygopalatine) based on its relationship to the lat-
eral pterygoid muscle. The maxillary segment passes between the mandib-
ular ramus and the sphenomandibular ligament. It then runs either deep
or superficial to the lateral ptervgoid muscle as the ptervgoid segment and
courses medially within the pterygopalatine fissure to enter the ptervgo-
palatine (pterygomacxillary) fossa. There are six generally accepted termi-
nal branches: posterior superior alveolar, infraorbital, artery of the ptery-
goid canal, pharyngeal, sphenopalatine, and descending palatine. The last
two are most important in considering nasal blood supply.

The sphenopalatine artery enters the nose through the sphenopalatine
foramen at the posterior attachment of the middle turbinate, there divid-
ing into medial (nasopalatine) and lateral (posterior superior) branches.
The nasopalatine (nasoseptal) artery courses medially over the inferior
portion of the sphenoid bone. This branch then courses anterjorly and
superiorly where it forms anastomoses with the greater palatine, superior

. Post. sup. alveolar a.

. Maxillary a.

. Infraorbital a.

. Foramen rotundum

. Pterygoid canal

Sphenopalatine a.

. Sphenopalatine
foramen

. Nasopalatine a.

. Post. sup. nasal a.

. Pharyngeal canal

. Pharyngeal a.

. Pterygod a

. Greater palatine a.

. Greater palatine
canal
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Fig 2-—Schematic version of arterial anatomy of right pterygopalatine fossa as viewed through posterior
wall of maxillary sinus (dotted line).
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labial, and ethmoidal arteries. The lateral division of the sphenopalatine
artery, the posterior superior artery, supplies the middle and inferior
turbinates.

The other terminal branch of the IMA is the descending palatine artery.
It descends through the greater palatine canal to emerge as the greater
palatine artery. The vessel then courses anteriorly to supply the palate
before turning superiorly through the incisive foramen to enter the nose.
There, it supplies the septum and contributes to Kiesselbach’s plexus (Figs
1 and 3).

Several common aberrations may occur in the vascular anatomy of the
pterygopalatine fossa. The nasopalatine artery usually branches from the
sphenopalatine artery, within the sphenopalatine foramen, and is, there-
fore, not normally visualized by the surgeon via the transantral approach.
However, the nasopalatine artery (Fig 2) may branch directly from the end
of the IMA, giving the appearance of a double sphenopalatine artery. The
presence of the vidian or pharyngeal arteries may also complicate the vas-
cular anatomy of the pterygomaxillary fossa. Although these vessels do not
supply blood to the nose, they are present in the pterygopalatine fossa.
Surgical ligation of these vessels instead of the IMA may be a cause of sur-
gical failure and lead to recurrent bleeding.

Post. ethmoid a.

Fig 3.—Arterial supply of lateral wall of internal nose.
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Internal carotid artery

The blood supplv to the nose derived from the ICA comes from the ethmoid
branches of the ophthalmic arterv. After passing through the petrous portion
of the temporal bone, the ICA turns sharply and passes near the lateral surface
of the sphenoid bone. As it passes near the cavernous sinus, it has branches
that communicate with the IMA via the arterv of the ptervgoid canal and the
ascending pharyngeal arterv. As the ICA pierces the dura it gives off its first
branch, the ophthalmic arterv. After entering the orbit through the superior
orbital fissure. the ophthalmic artery divides into approximately ten branches.
Two of these, the posterior and anterior ethmoid arteries, contribute a portion
of the blood supply to the nasal cavitv.

a. Anterior ethmoid artery

Anteriorly within the superior aspect of the orbit, the ophthalmic artery
divides to form the anterior ethmoid artery. This vessel enters the anterior
ethmoid canal through its foramen (Figs 3 and 4) and enters the nose
through the open nasal slit (a space between the crista galli and cribriform
plate) where it divides into septal and lateral branches (Figs 3 and 4). The
septal division of this arterv contributes branches to Kiesselbach’s plexus.

b. Posterior ethmoid artery

More posteriorly, the posterior ethmoid arterv leaves the ophthalmic
artery within the orbit and enters the posterior ethmoid canal. The artery
then passes into the superior aspect of the nose through the junction of
the fovea ethmoidalis and the cribriform plate where it divides into lateral
and medial (septal) branches (Figs 3 and 4).

c. Venous drainage of nose

Venous drainage of the nose generally parallels the arterial supply. Six
routes of drainage are usually described®: (1) anterior ethmoidal vein tribu-
taries to cavernous sinus; (2) posterior ethmoidal vein triburaries to caver-
nous sinus; (3) sphenopalatine vein tributaries to maxillary vein or cavernous
sinus via emissary veins; (4) greater palatine vein tributaries to maxillary
vein to posterior facial vein or cavernous sinus via emissaries; (5) septal
vein to anterior facial vein; and (6) small channels from vestibule to tribu-
taries of anterior facial vein.

Incidence of epistaxis

Using a self-administered medical history, Weiss? found that 11% of 6672 pa-
tients had at least one episode of epistaxis during their lifetime. Other clini-
cians have estimated that approximately 60% of the adult population will expe-
rience some form of nasal bleeding.” Men are generally affected more often
than women and it is unusual for an infant to have nasal bleeding. Children
and voung adults usually bleed from the anterior portion of the nasal cavity
which is minor and easily controlled. More severe bleeding occurs from the
posterior aspect of the nasal cavity and is associated with arteriosclerosis of
advancing age.
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Etiology

Epistaxis is caused by a variety of local and systemic factors that alter the local
environment of the nose. These factors may affect the nasal vasculature direct-
lv. In other cases, the nasal vessels may be affected indirectly through alter-
ations in the nasal mucosa.

a. Local factors
i.  Trauma

Direct trauma to the nose, either accidental or self-dinflicted (nose
picking}), is thought to be the most common cause of epistaxis. Digital
trauma is the most common cause of epistaxis in the pediatric popu-
lation. Irritation and ulceration of the mucosa of the anterior nasal
septum is produced by habitual rubbing and nose picking, causing
crusting of the mucosa. When the crusts are elevated during vigorous
nose blowing, bleeding may occur. External nasal trauma often pro-
duces epistaxis by shearing the soft tissues of the nose over its bony
framework causing lacerations in the nasal mucosa. Epistaxis from
nasal fractures usually results from injury at the dorsal bony-cartilagi-
nous junction or at the piriform aperture. More extensive fractures of
the maxillofacial skeleton or high-velocity missile injuries may pro-
duce severe and rapid blood loss from shearing of vessels as they pass
through bony foramina. Epistaxis of this type is often life-threatening
and requires prompt attention.

Epistaxis following nasal surgery (i.e., septoplasty, endoscopic sinus
surgery) is usually minor and self-limited where the origin of the
bleeding is from freshly cut mucosal edges. Bleeding of this type is less
frequent with the use of endoscopic techniques and the improved
design of nasal packing.

il. Inflammation

Inflammatory conditions such as upper respiratory tract infection,
allergic rhinitis, and sinusitis are well known to be associated with
blood-streaking of nasal mucus. Increased vascularity and greater fri-
ability of the vessels are characteristic of inflamed mucosa. Epistaxis
may ensue with forceful nose blowing under these conditions. It has
been shown that some bacterial strains common to the nasal cavity
produce fibrinolytic enzymes (e.g., streptokinase, staphylokinase)
capable of lysing blood clots.! Production of these enzymes may lead
to prolonged and recurrent bleeding.

Environmental conditions of low humidity and dry heat, typical of win-
ter months, are associated with a higher incidence of epistaxis. The
mucosa of the nasal cavity desiccates, leading to increased frequency
of bleeding. Epistaxis has been found to be unrelated to meteorolog-
ic changes in barometric pressure*’"; however, rapid decreases in pres-
sure and ascents to high altitude commonly cause epistaxis.

Local inflammation may also result from the introduction of toxins
into the nose. Chronic cocaine use, topical corticosteroids, and expo-
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sure to toxic irritants {e.g., ammonia, chlorine, or wood dust) induce
hyperemia of the nasal mucosa with subsequent bleeding. Septal per-
forations may also be the cause of recurrent epistaxis. The bleeding
source is frequently located at the septal margin where there is
absence of normal mucosa and the exposed cartilage is partially cov-
ered by friable granulation tissue. Crusting is common, and may be
associated with an underlying infection that perpetuates the process
of necrosis, granulation tissue, crusting, and more infection.

Nasal septal deformity

Epistaxis occurs frequently in patients with nasal septal deviation. The
deflection of the nasal septum interrupts the normal flow of the air
stream and produces eddy currents that dry the adjacent nasal
mucosa. This leads to crusting and bleeding. Septal spurs alone can
lead to higher epistaxis rates for the same reason. Correlation
between the side of nasal bleeding and septal deviation has been
reported.’

Foreign bodies

Epistaxis in children and mentally disturbed individuals may be the
result of an intranasal foreign body. This should be suspected when
there is a unilateral foul nasal discharge. The foreign body usually has
one of the following characteristics: (1) sharp edges, (2) irritating
chemical properties, or (3) porosity (e.g., sponge). Bleeding occurs
from the inflamed mucosa and granulation tissue surrounding the
foreign body. In some parts of the world parasites, such as leeches,
may lodge in the nose and nasopharynx and cause bleeding.7 The
leech enters the mouth or nose when the patient drinks contaminat-
ed water from open streams.

Tumors

Neoplasms should always be included in the differential diagnosis in a
person who presents with progressive and/or recurrent bleeding.
Although rare, neoplasms of the nose and paranasal sinuses typically
present with unilateral nasal obstruction associated with progressive
and recurrent bleeding. Recurrent epistaxis in an adolescent male
should raise the suspicion of a juvenile nasopharyngeal angiofibroma.
Other tumors to consider in a patient with recurrent epistaxis include
nasal septal hemangioma, hemangiopericytoma, papilloma, squa-
mous cell carcinoma, adenoid cystic carcinoma, adenocarcinoma, and
melanoma. The otolaryngologist should inquire about prolonged
exposure to wood dust, which is a risk factor for the development of
sinonasal adenocarcinoma.® If a mass is discovered in the nose after
the bleeding has been controlled, imaging studies, such as computer-
ized tomography, should precede biopsy. Premature office biopsy of
a vascular intranasal mass may be complicated by severe epistaxis.
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vi.

Aneurysms

Aneurysms and pseudoaneurysms of the ICA are rare causes of epi-
staxis. These usually arise from the cavernous portion of the ICA and
there is typically an antecedent history of maxillofacial trauma.
Deficits of the first six cranial nerves may also be present. Bleeding
from an internal carotid aneurysm or pseudoaneurvsm is brisk and
life-threatening, with mortality rates approaching 50%.° Bleeding
from a pseudoaneurysm of the descending palatine artery has also
been described.!” Additionally, posttraumatic carotid-cavernous sinus
fistulae may present with severe epistaxis.!!

b. Systemic factors

i

Arteriosclerosis and hypertension

The accumulation of atheromatous material in arterial walls compro-
mises the integrity of the vessel. Fibrous and collagenous elements in
maxillary and ethmoid arteries have been identified histologically.m
Vessels weakened by arteriosclerotic changes may help to account for
the increased incidence of posterior nasal bleeding in the elderly pop-
ulation.

Hypertension has also been identified as a potential contributing fac-
tor in epistaxis.13 The distressed and apprehensive patient who pre-
sents with epistaxis is likely to have at least transient elevation of his
blood pressure. However, the blood pressure should normalize after
the bleeding has been controlled. Studies correlating nasal bleeding
with diastolic pressure, systolic pressure, and status of the retinal ves-
sels have failed to demonstrate significant differences in the prev-
alence of epistaxis between patients with and without hyperten-
sion.*>12 This suggests that the observed association between hyper-
tension and epistaxis may reflect the increased incidence of nasal
bleeding and elevated blood pressure with aging. Nevertheless, the
acute treatment of epistaxis should include monitoring of blood pres-
sure and treatment if necessary. If previously undiagnosed hyperten-
sion persists after the resolution of epistaxis, the patient should be
referred for medical evaluation.

Blood dyscrasias

Patients with abnormalities of the clotting system frequently experi-
ence epistaxis.* Primary coagulopathies to consider include hemo-
philia, von Willebrand's disease, thrombocytopenia, and polycythemia
vera. Secondary, or acquired, coagulopathies may be seen in patients
with systemic diseases such as uremia, alcoholism, chronic liver dis-
ease, leukemia, myeloma, aplastic anemia, idiopathic thrombocy-
topenic purpura, or hypovitaminosis. Ilatrogenic coagulopathies may
stemn from the use of warfarin (Coumadin), cyclooxygenase inhibitors
(aspirin, nonsteroidal antiinflammatory drugs [NSAIDs]), or heparin.
A careful history should be taken which includes prior evidence of a
coagulation defect, such as easy bruising, a familial history of bleed-
ing, or the use of products that might alter the clotting cascade.
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1v.

Hereditary hemorrhagic telangiectasia (HHT) (Osler-Weber-Rendu
disease)

Hereditary hemorrhagic telangiectasia is an autosomal dominant vas-
cular anomaly characterized by abnormal subepidermal vessels. In
HHT there is a lack of elastic tissue in the capillary wall and a defi-
ciency of smooth muscle in the feeding vessel which produces telangi-
ectasias that bleed easily.!® Frequent epistaxis from nasal telangiec-
tasias is the most common manifestation of HHT. Telangiectasias may
be found in the skin, tongue, oral cavity, stomach, colon, and lung, and
their presence confirms the diagnosis. The disease was initially noted
by Sutten in 1864.'% In 1901, Osler!'” provided the classic description
of the disease which characteristically presents with epistaxis. Rendu,!®
in 1896, distinguished this disorder from the hemophilias. Weber!?
elaborated on the natural history of the disease, while Hanes?? coined
the term hereditary hemorrhagic telangiectasia and described the histo-
logic findings. Many treatment modalities have been tried to control
epistaxis, including the use of lasers,?!?> estrogen,?6:27 septal dermo-
plasty,Q&29 various ﬂaps,30'33 the use of human amniotic membrane,*
and embolization,?>3% all with variable long-term success. Notably, the
coagulation profile is usually normal in patients with HHT. It is not
uncommon for these patients to undergo frequent transfusions in
response to their recurrent bouts of nasal bleeding.

Miscellaneous factors

It has been estimated that in as many as 10% of cases of eEistaxis, no
specific etiology or predisposing factor will be discovered.3” This may
reflect the fact that the nasal trauma may be so minor that the patient
will be unable to recollect the incident. Persistent or recurrent epistax-
is should lead the physician to a careful reassessment of the history
and physical examination in conjunction with appropriate laboratory
tests in an attempt to arrive at an accurate diagnosis.
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INTERIM QUIZ 1

(Select the one best answer.)

. Which one of the following arteries does not supply the internal nose?

sphenopalatine

anterior ethmoidal
posterior ethmoidal
superior labial
posterosuperior alveolar

o0 oe

. The sphenopalatine is a branch of which arterv?

a. internal carotid
b. superior labial
c. infraorbital

d. pharyngeal

e.

internal maxillary

. A common aberration observed during transantral ligation of the internal maxil-
lary artery is the appearance of a double sphenopalatine artery. This is caused by

a vein occurring anterior to the sphenopalatine artery
the aberrant course of the middle septal artery

an anomalous branching of the nasopalatine artery
an aberrant sphenopalatine nerve

ap e

. The approximate percentage of the population of the United States who have had
epistaxis at least once in their lifetime is

a. 10%
b. 20%
c. 50%
d  75%
e. 90%

. An uncommon but more life-threatening cause of epistaxis is

aneurysm
hemophilia

arteriosclerosis
hemorrhagic telangiectasia
scarlet fever

o a0 TP

e
"

8.



6. A male adolescent has a history of unilateral nasal obstruction and bleeding. Of the
following, the most likely diagnosis is

foreign body

inverted papilloma
juvenile angiofibroma
septal perforation
vitamin deficiency

opan oy

~T

Posterior epistaxis is most commonly associated with

arteriosclerosis

allergic rhinitis

atrophic rhinitis

upper respiratory tract infection
neoplasm

o a0 o

8. Which of the following is the most likely etiologic factor in epistaxis?

age
season

trauma

barometric pressure
humidity

nal maxil-
:aused by

oan oy

9. An underlying coagulopathy as the cause of epistaxis is suggested by all of the fol-
lowing except

a family history of bleeding

easy bruisability

a coexisting hematologic malignancy
cutaneous telangiectasias

chronic aspirin ingestion

have had

paoge

ORI A G
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INTERIM QUIZ 1 ANSWERS

e. This is one of the first branches of the third portion of the IMA; it exits the
sphenopalatine fossa area quite laterally to supply the upper teeth, maxillary sinus,
and buccal mucosa; as such, it is not a primary arterial feeder to the internal nose.
Of the other choices in this question, the sphenopalatine is the major blood supply
to the posterior and inferior portions of the nasal cavity; the ethmoidal arteries
{(branches to the internal carotid system) supply the superior portions of the nasal
cavity; and superior labial artery, a branch of the facial artery, contributes to
Kiesselbach’s plexus.

¢. The sphenopalatine artery is a branch of the IMA, part of the external carotid
system.

c. The nasopalatine artery usually branches within the sphenopalatine foramen
and is not accessible to the surgeon’s view. If it branches directly from the IMA, it
gives the appearance of a double sphenopalatine artery. Failure to recognize this
anomaly for ligation of the sphenopalatine artery may well result in failure of the
procedure because of nasopalatine artery supply to the bleeding point.

a. The text citation indicates that 11% of 6672 patients had at least one episode
of epistaxis in their lifetime, although other clinicians have estimated that this
could be as high as 60%. It must be kept in mind, however, that the vast majority
do not require medical attention. Those requiring treatment are patients with
recurrent bleeding or more severe posterior bleeding.

a. Posttraumatic aneurysms causing epistaxis result in a mortality rate of 50%.
The aneurysm or anteriovenous fistula is often located in regions where surgical
accessibility is difficult, such as the petrous portion of the temporal bone or in the
cavernous sinus. Answer d is a good second choice for this question. Although it
is uncommon and associated with large amounts of blood loss over a matter of
years, the mortality rate is low. Similar observations can be made for hemophilia.
Arteriosclerosis is commonly associated with posterior epistaxis. Not only are the
effects of blood loss and posterior nasal packing in the elderly associated with a sig-
nificant, although low, mortality, the severity of the basic underlying arteriosclerot-
ic disease also has a poor prognosis. Infectious diseases associated with mucosal
bleeding, such as scarlet fever, are rare.

¢. Common experience indicates that while any of the choices (with the excep-
tion of the inverted papilloma) could be present in the male adolescent, the juve-
nile angiofibroma has such a striking predilection for this age group. In the pres-
ence of nasal obstruction and severe bleeding, this diagnosis must be considered.
Imaging studies should precede biopsy. Intranasal examination may disclose a for-
eign body or septal perforation without difficulty. Epistaxis as the sole manifesta-
tion of a vitamin deficiency would be extremely unlikely. Inverted papilloma occurs
more commonly in the 50- to 60-year age group and tends not to bleed as vigorously
as an angiofibroma.

a. The findings of Shaheen'? confirm the occurrence of arterial disease in the
posterior vessels but do not indicate why the lesions are more prevalent in this loca-
tion. Epistaxis from allergic rhinitis, atrophic rhinitis, and upper respiratory tract
infection tends to be diffuse and is more likely to occur posteriorly than anteriorly.
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Bleeding from a neoplasm depends upon the site of the neoplasm and its vascular-
ity. Certainly, with the juvenile angiofibroma, posterior epistaxis is more common.

c. Nasal trauma sustained by external force and, more commonly, by digital
manipulation of the nose is a clearly important and common cause of epistaxis even
in the patient with an underlying disorder such as arteriosclerosis or von
Willebrand’s disease; vigorous nose blowing may be the precipitating event. The
incidence of epistaxis varies with age, season of the year, and humidity. Changes in
altitude (and, therefore, barometric pressure) are associated with epistaxis; howev-
er, changes in barometric pressure without change of altitude have no relationship
to the incidence of epistaxis.

d. Both familial history of bleeding with minor trauma or surgery as well as easy
bruisability are characteristics of inherited coagulation disorders such as hemo-
philia or von Willebrand’s disease. Hematologic malignancies, such as leukemia or
multiple myeloma, often contribute to bleeding because of thrombocytopenia or
platelet dysfunction. Aspirin is a potent inhibitor of cyclooxygenase, a key enzyme
in the platelet aggregation cascade. Chronic aspirin ingestion may result in a pro-
longed bleeding time. Multiple cutaneous telangiectasias are a feature of Osler-
Weber-Rendu disease, which is an autosomal dominant inherited disorder of
subepidermal vessels and not a coagulopathy per se.



B. Management of Epistaxis

1.

General approach

The primary goal is to stop the bleeding. Once the bleeding is under control,
an attempt should be made to identify the cause of the epistaxis. Questions
included in the medical history should focus on the general medical condition
of the patient in addition to characterizing the epistaxis (e.g., quantity, dura-
tion, periodicity, measures taken to stop the bleeding, etc.). Pertinent histori-
cal data should include a history of previous bleeding (either personal or famil-
ial), recent trauma to the head/neck or surgery, drug ingestion or exposure to
toxins, a history of nasal obstruction (unilateral or bilateral), and recent upper
respiratory tract infection.

Diagnostic efforts at this time may be incomplete because a thorough
intranasal examination may not be possible in the setting of acute epistaxis.
Imaging studies are not usually indicated in the acute setting, as the sinuses are
normally filled with blood and the films are generally difficult to interpret.

During the physical examinations, the patient should be placed in a comfort-
able position with the head elevated. The availability of an assistant facilitates
treatment. In addition to noting vital signs, it is important to estimate the
volume of blood loss, the general medical condition of the patient, and the
current hemodynamic status. One should note pallor of the conjunctivae and
nail beds, hypotension, and tachycardia. Pulse oximetry, when available, also
may be useful. In most instances the bleeding will be minimal and controlled
easily. In cases of severe bleeding, however, one or more peripheral IV lines
should be started and fluid resuscitation be initiated with crystalloid solution
(e.g., Ringer’s lactate). In all but the most severe of circumstances, colloid
solutions and blood products are to be avoided.

Laboratory studies should be obtained when there has been significant or
recurrent bleeding. A complete blood count (CBC) may identify anemia,
although the hemoglobin and hematocrit may be normal in the acute setting
and are not good predictors of actual blood loss. Thrombocytopenia will be
diagnosed with a platelet count. All patients taking Coumadin should have a
prothrombin time (PT) (and an international normalized ratio [INR]) to
assess the extent of anticoagulation. A partial thromboplastin time (PTT)
should be drawn on patients receiving heparin therapy. A prolonged bleeding
time may reflect recent aspirin use and an elevated blood urea nitrogen
(BUN), which inhibits platelet function, should be anticipated in patients with
chronic renal failure.

Nonoperative treatment
a. Topical vasoconstriction and cauterization

To effectively control the bleeding with minimal discomfort to the patient
one must identify the specific site of bleeding. This requires adequate
lighting and appropriate instruments. Basic equipment includes a head
mirror or an indirect light source, nasal speculum, bayonet forceps, and
suction. In addition, topical anesthetic and vasoconstrictive agents, along
with cautery and packing materials, should be readily available. A rigid
nasal endoscope or flexible nasopharyngoscope should be used to identi-
fy sites of posterior bleeding and to examine the nasopharvnx. Universal

26



er control,
Questions
| condition
ntity, dura-
ent histori-
al or famil-
xposure to
cent upper

thorough
> epistaxis.
sinuses are
terpret.

a comfort-
t facilitates
timate the
it, and the
wctivae and
ilable, also
controlled
-al IV lines
id solution
es, colloid

nificant or
fy anemia,
ute setting
nia will be
wld have a
[INR}]) to
me (PTT)
d bleeding
1 nitrogen
wients with

‘he patient
s adequate
1es a head
rceps, and
ents, along
e. A rigid
1 to identi-

Universal

precautions should be employed at all times. First, using the suction and
bayonet forceps, the clots are removed from the nasal cavity. The nose
may then be sprayed with topical anesthetic and vasoconstrictive agents
(e.g., 4% Xylocaine and 2% Neo-Synephrine). Long cotton pledgets
soaked with a local anesthetic (e.g., lidocaine, tetracaine) and a vasocon-
strictor (e.g. epinephrine, Neo-Synephrine) are then placed in the nasal
cavity along the floor and the septum using bayonet forceps. Topical
cocaine serves as a potent vasoconstrictor and local anesthetic; however, its
use is limited by its cardiac effects.?® Once the nasal mucosa has been ade-
quately anesthetized and decongested, a search for the bleeding source is
undertaken. In mostinstances the bleeding site will be easily identified on
the anterior nasal septum with the aid of the nasal speculum. However, in
cases of posterior bleeding, nasal endoscopy with a rigid 0° or 30° tele-
scope is used to identify the bleeding source.

If the site of bleeding is identified in the anterior aspect of the nose, chem-
ical or thermal cautery can then be directly supplied. Silver nitrate appli-
cator sticks are a simple and convenient method of cauterization. Excess
silver nitrate should be removed with a cotton applicator to prevent any of
the chemical from spreading beyond the intended area and irritating the
nasal mucosa. The physician may then elect to cover the cauterized area
with a small piece of antibioticimpregnated (e.g., Bacitracin or Neo-
sporin) oxidized cellulose (Surgicel) as an extra precaution against further
bleeding. Avitene or Gelfoam may also be used. Indiscriminant cautery
in the absence of a localized bleeding site should be avoided. Particular
caution must be used when cauterizing the nasal septum since cauterizing
both sides of the septal mucosa may result in an iatrogenic septal perfora-
tion.

Thermal cautery with or without suction has been shown to be very effec-
tive in controlling anterior as well as posterior epistaxis with a success rate
approaching 90%.%**® Thermal cautery of the anterior septum may be
performed under local anesthesia in the office setting or in the emergency
department. However, posterior epistaxis is usually more brisk, and suc-
cessful control by thermal cautery is best achieved in the operating room
under general anesthesia. Such a setting generally results in improved
patient comfort, better ability to visualize the bleeding site, increased avail-
ability of instruments and assistance, and protection of the airway. Pos-
terior endoscopic cauterization (PEC) has several advantages, including
decreased hospital stay, reduced expenses, less discomfort, and lower over-
all morbidity compared with other methods of controlling posterior epi-
staxis, such as posterior packing and ligation of vessels. Disadvantages of
PEC include the inability to localize the bleeding site when epistaxis is
severe and ineffective cauterization because of anatomic considerations,
such as septal deviation, septal spur, or turbinate hypertrophy. Potential
complications of PEC include numbness of the palate, synechiae forma-
tion, and rarely, cataract formation.*

Injection

The injection of a topical anesthetic (e.g., Xylocaine) with or without epi-
nephrine either locally, at the site of bleeding, or in the greater palatine




canal (GPC) is an alternative strategy in the management of epistaxis. A
greater palatine foramen block may be invaluable in treating posterior
bleeding. The instillation of a vasoconstrictor into the ptervgopalatine
fossa via the GPC acts on the third part of the IMA as it divides into the
branches that supplv the posterior parts of the nose. The needle is insert-
ed into the greater palatine foramen, which is located just anterior to the
junction of the hard palate with the soft palate and approximately 0.75 cm
medial to the junction of the second and third molars.*® The ptery-
gopalatine canal runs posterosuperiorly for 2.5 to 3.0 cm. The distance to
the foramen rotundum is 8.5 to 3.6 cm and approximately 4.0 cm to the
infraorbital fissure. Allowing for 0.5 cm for the oral mucosa, the spheno-
palatine and descending palatine vessels are reached at a depth of 2.8
cm. A 25-gauge 2.5-cm needle is optimal for this purpose. Usually,
3 mL of lidocaine/epinephrine is injected because of the anesthetic and
vasoconstrictive qualities of the solution, although similar results may be
obtained with the same quantity of saline alone. Injection of the GPC is a
convenient, rapid means of achieving hemostasis, particularly in the
patient whose bleeding site cannot be identified upon anterior inspection.
However, it may be only a temporary solution, with rebleeding occurring
in as many as 40% of the cases. ¥’

Lasers

Lasers may be used in controlling the recurrent and inconvenient bleed-
ing experienced by people with HHT. Many types of lasers are available
for this purpose, including Nd:YAG, Argon, KTP, and CO, devices.21"25
Acute bleeding in patients with HHT is controlled using standard tech-
niques while the laser is reserved to treat telangiectasias in the symptom-
free interval. The expense and technical support needed to operate a
laser make it impractical for routine use in the acute setting. In addition,
repeated applications of this technique unfortunately often lead to septal
perforations.

Miscellaneous treatment

Cryotherapy*®" has been reported to stop epistaxis, although its use as a
standard treatment modality has never gained acceptance. This method
requires specialized equipment and results in rebleeding in approximate-
ly 20% of the cases.* Intranasal irrigation of hot water has also been
described as a treatment for posterior epistaxis.”! Packing the nose with
porcine strips®? and ham fat® have also been described. These methods
are rarelv used in the contemporary management of epistaxis.

Anterior nasal packing

If bleeding persists despite the above-mentioned steps, or if the bleeding
is too brisk to accurately identify the source of bleeding, nasal packing may
be required. Half-inch vaseline gauze (or plain gauze) impregnated with
antibiotic ointment is usually used as a packing material. Bismuth iodo-
form paraffin paste (BIPP) on ribbon gauze is also a popular packing
material. The pack exerts continuous pressure to stop the bleeding. The
nasal cavity is packed in a layered fashion with both ends of the packing
material being placed last in the vestibule to prevent a free end from
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falling down into the oropharynx. By carefully layering the packing mate-
rial in the nasal cavity, 72 inches of packing can easily be placed into each
side. Proper technique eliminates trauma to the nasal mucosa, thereby
avoiding further bleeding. Itis advisable to pack the bleeding side only to
avoid septal ulceration and necrosis from the increased compression of
bilateral packing. Because this type of packing often leads to an unpleas-
ant odor, and may occlude the sinus ostia, antibiotics are recommended
for the duration of the packing.”® Because collagen organization is com-
plete by day five, the packing is traditionally left in place for 5 days to allow
for formation of a mature thrombus.

Intranasal sponges (Merocel) are a popular, alternative form of nasal
packing.?® The compressed synthetic sponge will expand to many times its
size and conforms to the nasal cavity upon the addition of saline. It con-
trols bleeding by exerting gentle pressure on the bleeding site. Nasal
sponges are available in a variety of sizes and may easily be trimmed with
scissors. They are also made in preformed varieties to better fill the nasal
cavity and may be obtained with an indwelling tube to facilitate breathing
while the pack is in place. To insert the device, the compressed sponge,
which is rigid, is first coated with an antibiotic ointment. Itis then placed
in the nasal cavity and approximately 10 mL of saline or sterile water is
slowly injected into the anterior aspect of the sponge to inflate it. Topical
epinephrine with or without lidocaine may be used to inflate the sponge
instead of saline or sterile water. The attached string is then taped to the
patient’s cheek to prevent the sponge from falling back into the naso- and
oropharynx creating an aspiration hazard. As with traditional gauze pack-
ing, the sponge is left in place for 3 to 5 days and the patient should
remain on antibiotics during this time. These devices are effective and
have the distinct advantage of rapid insertion when compared with tradi-
tional gauze packing. Pringle et al’® have demonstrated that nasal sponges
are better tolerated than traditional packing materials and are less painful
when removed. The long (10 cm) nasal sponges are also effective for the
management of most cases of bleeding from the posterior septum.

Epistaxis in patients who are anticoagulated or in the setting of a coagu-
lopathy poses a challenge. The bleeding is manageable with packing in
most cases but may recur when the packing is removed. To overcome this
problem, the gauze or nasal sponge is placed in a finger cot {coated with
antibiotic ointment) before insertion into the nose.”” This method helps
to reduce the inflammatory reaction to the packing material and facilitates
removal. A suture should be attached to the anterior aspect of the pack
and taped to the patient’s cheek to prevent the finger cot (and packing)
from becoming dislodged posteriorly. Any coagulation defect should be
corrected before packing removal when possible (i.e., discontinue
heparin, administer fresh frozen plasma [FFP], desmopressin acetate
[DDAVP], or platelets). Absorbable hemostatic packing is another option
in the patient with a bleeding tendency. Oxidized cellulose (e.g., Oxycel,
Surgicel), microfibrillor collagen (Avitene), or gelatin (Gelfoam) can be
used as packing material and all share the distinct advantage of being
absorbable, thereby eliminating the need for removal. These materials are
hemostatic and may be used to tamponade the bleeding site.
Unfortunately, as many as one third of the patients initially treated with
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this type of material still require more traditional nasal packing.”® Telfa
sponges may also serve as appropriate packing material. When doubly
folded, these sponges exert gentle pressure to stop bleeding while their
nonstick surface facilitates easy removal.

Posterior nasal packing

If nasal examination demonstrates the bleeding to be inaccessible to ante-
rior techniques, a posterior nosebleed is diagnosed. A posterior nasal pack
then becomes necessary for control. There are several methods available
to control bleeding from the posterior aspect of the nasal cavity. Since
most posterior bleeding is brisk and often occurs in the geriatric popula-
tion whose hemoglobin and hematocrit may already be compromised, it is
advisable to start an IV early and begin the administration of IV fluids. The
patient should be placed in the head-up position to avoid aspiration.
Additionally, as posterior packing can be very painful, a narcotic and seda-
tive are given to relieve the patient’s distress. The choice of which poste-
rior pack to be used depends upon the physician’s experience and exper-
tise with the various packing materials. In all types of posterior packs, the
packing serves as a semirigid posterior buttress against which the anterior
packing can be placed to achieve tamponade.

Intranasal balloon tamponade (e.g., Postpac) is quick, effective, and is
often used in the emergency department by medical personnel who are
not trained in the use of traditional nasal packs. A 12F Foley catheter may
also suffice for this purpose. The catheter is placed uninflated in the nose
until its tip is visualized in the oropharynx. The catheter is slowly with-
drawn as the balloon is filled with either water or air according to the man-
ufacturer’s instructions. The balloon is pulled into the posterior choanae
and the bleeding is diverted anteriorly. Anterior packing is then placed to
stop the bleeding. The catheter must be fixed at the nasal ala to prevent
it from slipping posteriorly. This can be accomplished with a surgical
clamp or tying it over a dental roll with care taken to prevent alar necro-
sis.?? There are several commercially available balloon packs on the mar-
ket (e.g., Epistat, Nasostat). These devices are dual balloon catheters
equipped with an anterior and posterior balloon, thus anterior and poste-
rior bleeding can be controlled with a single device. All of these devices
are usually left in place for approximately 5 days unless further treatment
is planned. Balloon tamponade does not control all cases of posterior epi-
staxis most likely because the pressure of the inflated balloon applied to
the internal nose is uneven; some areas receive greater pressure (nasal sep-
tum) than others.

A gauze pack is softer and may conform more easily to the nasopharyngeal
vault and posterior choanae. A pack is selected that is large enough to
occlude the choana but not so big that it will interfere with swallowing.
The pack is firmly seated by pulling it into the posterior end of the nasal
cavity by means of two heavy sutures attached to a catheter previously
passed through the anterior nose and pulled out through the mouth. Itis
advantageous to hold the packing in a long curved clamp to avoid its being
caught by the soft palate. The examiner’s index finger must press the pack
into the nasopharynx to properly seat it in the posterior choana. An ante-
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rior nasal pack is inserted in the manner previously described in order to
tamponade the bleeding site. The strings from the posterior pack are then
tied around a small gauze pad or dental roll in one nostril rather than
around the columella, since the latter technique may result in necrosis of
the columella or septum or both. The pack is left in place for approxi-
mately 5 days, after which time it is withdrawn through the mouth by apply-
ing traction on the attached suture dangling in the oropharynx. An alter-
native way of managing the suture used in removing the pack is to leave it
long and tape it to the cheek.

Posterior packs are not without their disadvantages. They are uncomfort-
able to insert and remain so while in place. The stress of placing the pack
may be great enough to cause myocardial ischemia and infarction. Once
in place, the pack may cause dysphagia, obstruction of the eustachian tube,
hypoxia, and exacerbate angina.

Hypoxemia has long been associated with posterior nasal packing. A
nasopulmonary reflex has been postulated to account for the hypoxia asso-
ciated with posterior packing. The hypoxemia is thought to predispose to
arrhythmias and sudden death. A drop in partial pressure of arterial
oxygen and/or a rise in partial pressure of arterial carbon dioxide has
been documented and postulated to be induced by a nasopulmonary
reflex change in airway resistance and Compliance.60'66 However, other
reports have failed to document an association between nasal packing and
hypoxia.m'*’.O Despite the controversial data, it is recommended that
patients requiring posterior packing be admitted to an appropriate hospi-
tal unit for continuous pulse oximetry and cardiac monitoring.

Other potential complications of nasal packing include potential injury to
the nares, septum, mucosa, and palate, dislodgement and aspiration of
packing materials, local (nose, sinuses, and ears) and systemic infection,”!
and rarely, toxic shock syndrome.”?
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INTERIM QUiz 2

(Select the one best answer.)

1. Reduction of blood flow through the sphenopalatine artery may be achieved by
injection of local anesthetic into the

foramen rotundum
lesser palatine foramen
greater palatine foramen
intraorbital foramen
incisive foramen

oo TP

2. Failure to control bleeding by nasal packing is usually the result of

use of a posterior balloon tampon
improperly placed packing

an occult bleeding diathesis

a bleeding point inaccessible to the packing
vaseline gauze

ppaooTs

3. A 30-vear-old man with acute myelogenous leukemia has a moderate unilateral epi-
staxis that has not stopped with sedation and ice compresses. Proper local man-
agement would be

a. pack the nose with oxidized cellulose
ligate both the ethmoidal and internal maxillary arteries

c¢. pack the nose both anteriorly and posteriorly with antibiotic-impregnated
gauze

d. inject 3 mL of 2% Xylocaine in the pterygopalatine fossa

e. insert and inflate nasal balloon tampon

4. A 45-year-old man has had six episodes of bleeding from Kiesselbach’s plexus on
the left side in the past 6 months. These episodes stop with local pressure, but he
desires some measure to prevent recurrence. A prominent vessel and overlying
crust is noted along the mucocutaneous junction of the left nasal vestibule, but
there is no active bleeding at the moment. Management should consist of

observation

anterior nasal packing
antibiotic ointment
electrocautery
septodermoplasty

oo ow
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5. A 25-year-old woman develops severe left-sided epistaxis that requires anterior pack-
ing for control. She has no prior history or family history of bleeding. Which test
should be ordered to evaluate her condition?

sinus radiographs

PT, PTT, bleeding time/CBC and platelets
bone marrow examination

carotid arteriogram

vitamin K assay

o0 TP
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INTERIM QUIZ 2 ANSWERS

¢. Injection of a bolus of fluid into the greater palatine foramen will often com-
press the descending palatine and sphenopalatine arteries and reduce or abolish
nasal epistaxis. In some cases. thrombosis of the vessel may occur so that the relief
is permanent. However, in a large number of cases rebleeding occurs once the
fluid has been absorbed. The greater palatine foramen is located on the postero-
lateral aspect of the hard palate just anterior to the junction of the hard and soft
palate, opposite the interdental space between the second and third molar teeth.
Location of the foramen is done in a blind manner since there are no visible exter-
nal landmarks to guide the surgeon. Study of a dry skull is extremely important to
determine the variability and the location of the canal and the feel of the needle as
it enters the canal. Care must be taken not to overinject in order to avoid anes-
thetizing the optic nerve.

b. If the packing does not occlude the area around the bleeding point in all direc-
tions, then bleeding will continue. Therefore, it follows that if the packing does not
properly surround the bleeding point it will be ineffective. The techniques in the
outline in the text should be reviewed. Answer d is a good second choice answer
to this question. In the normal nose, however, all areas are accessible to proper
packing. A severely deflected septum, for example, will prevent meticulous pack-
ing. Vaseline gauze packs may shift their location and permit bleeding to recur but,
if properly layered in place, there is little opportunity for such shifting to happen.
Similarly, a properly placed posterior balloon tampon will serve as well as the pos-
terior gauze pack in most cases. Answer ¢ is a logical response to the question
except that it is an extremely uncommon circumstance. Tamponade of bleeding
will occur with the use of an anterior nasal pack even if vessel thrombosis does not
happen. The pressure of the pack will permit only an ooze through its substance,
and severe hemorrhage is generally not possible with a pack in place.

a. Generally, one avoids packing the nose under pressure in the presence of a
bleeding diathesis, since the ulcerations that occur from the packing may bleed as
vigorously as the original bleeding source. Therefore, hemostatic materials such as
oxidized cellulose, microfibrillar collagen, or gelatin soaked in topical thrombin
are the simplest and most effective local measures to use in this instance. Cor-
rection of the coagulation deficiency is the primary therapeutic approach. A nasal
balloon tampon might be used for short periods of time to minimize severe hem-
orrhage until medical treatment of the disorder is carried out. Similarly, injection
of Xylocaine into the pterygopalatine fossa may be an acceptable temporary alter-
native, but one worries about bleeding from the injection site as well. If one were
to use gauze packing, it should be placed in a finger cot to reduce bleeding upon
removal. Arterial ligation usually has no place in the management of patients with
blood dyscrasias.

d. For patients with an enlarged vessel in Kiesselbach’s plexus, electrocautery
allows permanent thrombosis and obliteration of the offending vessel with a mini-
mum of difficulty. Continued observation is generally not useful. Antibiotic oint-
ment may allow the area to heal, but it is common experience to have bleeding
recur at a later date. Anterior nasal packing is generally not employed in the
absence of active bleeding. The septal dermoplasty is not indicated for this disor-
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der. A further medical evaluation is unnecessary if the bleeding is from a local prob-
lem such as outlined in this question. If electrocoagulation has failed or if the
patient is bleeding from more than one point, then evaluation of the coagulation
status would be indicated.

b. Radiographs are not helpful in the routine evaluation of acute epistaxis, since
blood in the sinuses may obscure a soft tissue abnormality. A fracture or bone
destruction from a neoplasm are the only significant findings that could be
observed, and these should be suggested by the patient’s history or noted on nasal
endoscopy. Study of the patient’s coagulation system is indicated in the presence
of diffuse bleeding; one would be concerned about an acute acquired disorder. A
CBC with a platelet count may demonstrate an underlying disorder, such as an
occult malignancy of the hematopoietic system. Assay of vitamin levels is generally
an impractical examination; liver function studies would be more appropriate here
if the PT were greatly elevated. Bone marrow examination would not be carried
out to evaluate epistaxis; it would only be indicated to evaluate, where appropriate,
those abnormalities detected on medical evaluation.




C. Operative Treatment

Many surgical procedures have been described to treat epistaxis. Surgical inter-
vention has generally been reserved for patients whose bleeding cannot be con-
wrolled with more conservative packing techniques. However, some surgeons now
prefer operative intervention early in the treatment of epistaxis in an attempt to
reduce morbidity, decrease costs, and shorten the hospital stay.

1.

Arterial ligation

The decision to perform ligation of vessels is based on visualization of the
bleeding point and a thorough knowledge of the arterial anatomy. In general,
ligation as close as possible to the site of bleeding is preferable to more proxi-
mal occlusions that do not control the collateral flow and promote backbleed-
ing. The use of improved clip appliers73 has increased the ability to ligate ves-
sels in confined spaces and the success rate for arterial ligation is now report-
ed to be as high as 90%.7 The primary vessels to consider for ligation, depend-
ing upon the site of bleeding, include the anterior and posterior ethmoid arter-
ies and the IMA with its distal branches.

a.

Ligation of the ethmoid artery

The ethmoid foramina through which the ethmoid arteries pass are situ-
ated in the frontoethmoid suture line between the orbital plate of the
frontal bone and the lamina papyracea. The anterior ethmoid foramen is
approximately 24 mm posterior to the anterior lacrimal crest, with the pos-
terior ethmoid foramen located approximately 10 to 12 mm more posteri-
orly (Fig 4B). It should be noted that the posterior ethmoid artery is 4 to
6 mm anterior to the optic nerve.

A vertical incision is made halfway between the medial canthus of the eye
and the midline of the nose, extending approximately 1 cm above and
below the canthus. This incision is carried through the skin, subcutaneous
tissue, and periosteum; care must be taken to identify and ligate the angu-
lar vein to prevent bleeding. The periosteum, including the medial can-
thal ligament, is elevated off the ascending process of the maxillary bone
and the anterior lacrimal crest. The lacrimal sac and the periosteum of the
orbit are retracted laterally. At the superior aspect of the lacrimal bone,
the frontoethmoid suture is identified. Following the frontoethmoid
suture line posteriorly, the anterior ethmoid artery is identified. This is
doubly ligated with a surgical clip and may be divided as it enters the ante-
rior ethmoid foramen. The use of a 0° nasal endoscope facilitates visual-
ization of the artery during the clipping. Some surgeons prefer to use
bipolar cautery instead of clipping the vessel. If one chooses to ligate the
posterior ethmoid artery, the frontoethmoid suture line is followed more
posteriorly until the vessel is identified and doubly clipped. Cautery is to
be avoided in this area to prevent injury to the optic nerve. After skin clo-
sure, a moderate pressure dressing is applied to the incision for 24 hours
to prevent postoperative edema and ecchymosis about the eye. Some sur-
geons prefer to place a passive drain for 24 hours. The potential for com-
plications from this procedure include failure to identify the arteries, avul-
sion of the arteries, blindness, and pseudohypertelorism.
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b. Ligation of the internal maxillary artery

inter- Ligation of the IMA through a transantral approach has been considered
e con- the gold standard for the control of posterior epistaxis. This is because of
18 NOW the ease of the procedure as well as its high rate of success. When prop-
mpt to erly performed and combined with anterior ethmoid artery ligation, it is

invariably successful.”” Ligation of both blood supplies is particularly use-
ful in patients who have undergone several packings resulting in macerat-
ed mucosa which prevents localization of the initial bleeding site. Ligation

of the of the IMA through the transantral approach was first described by
eneral, Seiffert’® in 1928 and made popular by Chandler and Serrins.”” Potential
proxi- ~ complications of the transantral approach include numbness of the teeth,
bleed- lip, and cheek, oral-antral fistula, and rarely, blindness.”’® Failure of the
ite ves- : surgeon to identify the IMA or all of its branches is the most common
eport- : cause of surgical failure using the transantral approach.” Three essential
>pend- places to ligate the vessel in the pterygomaxillary fossa include the IMA
larter- Just proximal to the descending palatine artery, the descending palatine

artery, and on the IMA as distally as possible.80 In practice, all vessels that
are identified should be ligated.

e situ A classic Caldwell-Luc a.pp}"c.bach‘ (maxilla-ry antro'stor‘ny) is used (Fig 5, A
of the through D). After an incision is made in the gingivobuccal sulcus, the
. periosteum and soft tissues are elevated from the anterior face of the max-
nen is . . . .
e pos- illa to' expose the canine fossa. The maxillary antrum is enterec} and the
osteri- opening is enlarged to a dlametgr of about 2.0 cm. The infraorbital nerve
s 4 to is identified and retracted superiorly. The posterior wall of the antrum is
then stripped of its mucosa, and an opening is made in the inferior later-
: al portion of the posterior wall where the bone is thin. A Kerrison rongeur
he eve can be used to enlarge the opening in the superior and medial direction
e and until there is an opening of 1.5 cm in diameter. The operating microscope
neous is used to help in identifying the artery after the periosteum is incised. A
angu- variable amount of dissection in the fibroadipose connective tissue is nec-
i can- essary to identify the artery. Ordinarily, the vessels are immediately appar-
“bone ent. Blunt rightangle hooks are helpful in exposing the vessels. Fach
of the branch is elevated using the blunt right-angle hook and then clipped with
bone, one or more clips. Once one vessel is identified and clipped, the vessel is
imoid traced in both directions to identify other branches. The vessels need not
Chis is be divided. Care is taken to identify and preserve any nerves posterior to
> ante- ; the vessels.
visual- . . .
© use Following ligation, nasal packing may be removed to evaluate the gdequa—
te the cy of the procedure. Persistent brisk bleeding may indicate either incom-
more plete ligation of branches of the sphenopalatine artery or a misdiagnosis
vis to of the source of bleeding (e.g., the ethmoid vessels). Prior to closing the
/n clo- wound, a nasoantral window is created to facilitate postoperative sinus
hours drainage. If the antrostomy is made before an intranasal examination, the
e sur surgeon may induce bleeding and have difficulty evaluating the efficacy of
com- the procedure. The antrum need not be packed if adequate hemostasis
aval- can be obtained. However, a single layer of Gelfoam abutting the mucosa
of the posterior antrum helps to prevent bleeding from this site. The ante-
rior aspect of the nasal cavity can be packed lightly to control minor bleed-

ing from excoriated mucosa. Postoperative care includes placing the




Fig 5.—A, View into maxillary sinus through Caldwell-Luc incision. B, Outline of periosteal flap to be
reflected to expose ptervgopalatine fossa. C, One view of arterial anatomy of ptervgopalatine fossa as
determined by anatomic dissection. D, Self-locking neurosurgical clips placed on all arteries identified.
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patient in a semi-upright position with the application of an ice pack over
the patient’s face to prevent edema and ecchymosis. Nasal packing can be
removed 12 to 24 hours after surgery.

Because of the potential complications related to the transantral ap-
proach, other techniques to ligate the IMA have been devised. Intraoral
approaches to the IMA have been described.®"%2 Although a high success
rate is reported with these approaches, the IMA is more variable in its posi-
tion and is clipped in a more proximal segment using these procedures.

Sphenopalatine artery ligation

In an effort to ligate the IMA at its most distal point {i.e., the sphenopala-
tine artery [SPA]) several investigators have devised methods to approach
the distal IMA. Prades®®® is credited as being the first to describe micro-
surgical ligation of the SPA in the 1970s. Simpson et al®® selectively ligat-
ed the SPA using a transantral approach. Winstead®” modified the proce-
dure by removing the orbital process of the palatine bone at the upper
medial corner of the posterior antral wall to identify the sphenopalatine
foramen. Stamm and associates3®89 adopted a transnasal microsurgical
approach to the SPA, utilizing an incision 1 ¢m anterior to the caudal bor-
der of the middle turbinate. A subperiosteal flap is then elevated and the
SPA is identified at the sphenopalatine foramen. The transnasal approach
to the SPA with the use of the nasal endoscope was not reported until
1992.9% Other clinicians have subsequently reported endoscopic ligation
of the sphenopalatine artery (ELSA).”!

Endoscopic ligation of the sphenopalatine artery can be performed under
local anesthesia, but general anesthesia is preferred in order to protect the
airway in the event of posterior bleeding. Ligation of the ethmoid vessels
should be performed first if done concurrently. Any anterior packing is
then removed. Removal of the posterior pack or balloon is not necessary
but facilitates visualization by allowing posterior drainage of blood into the
nasopharynx. The nasal cavity is then decongested with topical anesthetic
and vasoconstrictive agents on cotton pledgets. Bleeding when the pack is
removed is unusual but can be controlled with the injection of lidocaine
and epinephrine, by applying direct pressure from a pledget, or the area
can be cauterized with bayonet bipolar or suction cautery. The nose is
then examined with a 0° or 30° 4mm endoscope. A large maxillary antros-
tomy is made that extends to the posterior wall of the antrum, so that the
posterior edge of the antrostomy meets the posterior wall of the antrum.
Added exposure of the middle meatus can be achieved by partial resection
of the anterior end of the middle turbinate. Similarly, if a septal deviation
or spur prevents adequate visualization, a septoplasty is performed. The
bulia ethmoidalis and anterior ethmoid air cells are opened to improve
exposure and to prevent postoperative ethmoid sinus obstruction. An ele-
vator is then used to create a subperiosteal flap beginning at the posterior
edge of the antrostomy. Working in an inferior to superior direction, the
SPA is identified in the sphenopalatine foramen at the most superomedial
aspect of the maxillary sinus. The SPA is then carefully followed laterally
into the pterygopalatine space using a small Kerrison rongeur. Once the
identity of the SPA is confirmed, hemoclips are applied to the vessel just
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lateral to the sphenopalatine foramen. Other clips may be placed on dis-
tal branches of the SPA to protect against collateral circulation or a dis-
lodged hemoclip. It may be necessary in some instances to introduce a tro-
car through the anterior maxillary wall to improve visualization. By plac-
ing the endoscope through the trocar, more room is created to work
transnasally. A piece of Gelfoam is then placed over the exposed vessel
and a Silastic nasal splint is left in place for 5 to 7 days to prevent synechi-
ae. Intranasal packing is rarely needed and was found to be a cause of one
of the reported failures by Snvderman and Carrau,” as packing removal
dislodged the clip from the vessel. If intranasal packing is required, it
should be placed under endoscopic guidance to avoid inadvertent trauma
to the hemoclips. The patients may then be discharged within 24 hours
after this procedure (Figs 6 to 10).

Transnasal ELSA avoids the complications associated with traditional IMA
ligation. There is also a theoretical advantage in that the vessel is ligated
closer to the bleeding site reducing the chances for rebleeding through
collateral circulation.

d. External carotid artery ligation

External carotid artery ligation has been used by some otolaryngologists
with success in controlling epistaxis.”> However, ligation of the ECA has
been observed to have a high failure rate, presumably because such prox-
imal ligation allows for collateral circulation and backbleeding.”* Most
otolaryngologists now advocate selective ligation of the terminal nasal
branches of the ECA.

Endoscopic cauterization

Endoscopic cautery of anterior or posterior bleeding can be performed in the
office setting or operating room. This method of controlling bleeding is attrac-
tive and has proven to be efficacious and expedient.’** Wurman and col-
leagues*? reported a greater than 90% success rate for posterior endoscopic
cauterization (PEC). After decongesting the nasal mucosa, the nasal endo-
scope is used to identify the source of bleeding. Bipolar or suction cautery is
then used to control the bleeding. If the patient has failed several previous
attempts at packing, the nasal mucosa sometimes becomes so macerated that
the original site of bleeding may not be readily apparent. In such an instance,
it may be more practical to perform vessel ligation than to cauterize all identi-
fied sites of bleeding.

Miscellaneous procedures

Other surgical procedures have been proposed for treating epistaxis although
they are not widely accepted. Septoplasty has been advocated to treat recur-
rent minor episodes of anterior bleeding. The anterior nasal vessels lie in a
supraperichondrial plane and dissection there induces scarring that might lead
to reduced bleeding.” Additionally, correction of a nasal deflection will theo-
retically reduce the formation of eddy currents that are implicated as the cause
of bleeding in some patients. Surgical closure of the nostrils (Young’s proce-
dure) has been used in severe cases of HHT.96:97
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Fig 7.—Once the sphenopalatine artery is identified where it exits the foramen, a fine-tip rongeur is
used to trace the artery laterally into the pterygopalatine fossa.

Fig
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ngeur is Fig 8.—After removal of bone from the posterior wall of the antrum (PWA), the course of the

sphenopalatine artery in the pterygopalatine fossa (PTF) can be observed. The distal portion of the ves-
sel is carefully dissected free from the adipose tissue using a blunt hook and suction.
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Fig 9.—A. H there is adequate space for instrumentation, hemoclips may be applied to the sphenopala-
tine artery under endoscopic guidance through the middle meatus (B). I there is too much bleeding
or insufficient space, it is helpful to use a transantral approach for the endoscope. This allows the intro-
duction of hook or suction intranasally in addition to hemoclip applier.
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Fig 10.—After completion of the arterial ligation, hemoclips have been placed on the sphenopalatine
artery lateral to the sphenopalatine foramen and its distal anterior and posterior branches. ST, superi-
or turbinate.

4. Embolization/arteriography

Selective carotid arteriography with embolization can be useful in certain cases
of epistaxis. Patients unable to undergo general anesthesia, with high comor-
bidities, or who have previously failed surgical ligation are all candidates for
embolization.”®  Sokoloff et al%7 first reported the successful use of percuta-
neous embolization (PE) for the treatment of epistaxis in 1974. Many subse-
quent reports have confirmed the efficacy of embolization in controlling epi-
staxis. 1099109 Arteriography will often fail to identify the site of bleeding unless
the rate of blood loss is at least 0.5 mL,/min."® The ipsilateral IMA and its dis-
tal branches are usually targeted. The ethmoid arteries are usually not candi-
dates for embolization because of the risk of blindness or stroke. However, in
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certain circumstances, such as preexisting blindness or life-threatening hem-
orrhage, the ophthalmic artery may also be embolized.!1? Other potential com-
plications include facial nerve palsv and necrosis of skin and soft tissues.'!1-113
In experienced hands, the complication rate for embolization is low (approxi-
mately 1%). PE requires expertise in superselective arteriography and there-
fore may not be a treatment alternative in some medical centers if the person-
nel are not properly trained in these techniques. Embolization is also effective
in reducing blood loss in patients with vascular sinonasal tumors and is a viable
option in patients with HHT.!0113 " One potential limitation of embolization
may be prior vascular ligation. This is especially a problem when the larger
more proximal vessels (e.g., external carotid) have been ligated, thus limiting
access to the offending vessel during attempted embolization.

Special considerations

Anterior epistaxis is usually minor and easily controlled on an outpatient basis,
whereas most patients with posterior bleeding are admitted to the hospital.
Currently there is a trend to reduce the length of hospital admissions and to
decrease overall costs. There have been several reports comparing the effica-
cy and cost of various techniques used to treat epistaxis.!*114115 Barlow and
co-workers? found similar failure rates for transantral ligation, endoscopic
cauterization, and arterial embolization. They concluded that cost and insti-
tutional expertise should guide individual treatment. Schaitkin et al''* com-
pared medical and surgical strategies for the treatment of epistaxis and found
that the overall cost for treating patients surgically was greater than for those
patients treated nonsurgically. Transantral ligation was found to be somewhat
less costly than PE. Snyderman and Carrau have found that ELSA, when per-
formed early, was less expensive than posterior packing and also less expensive
than transantral ligation (personal communication). The efficacy of any treat-
ment depends upon the experience of the person performing the procedure,
thus confounding the interpretation of such comparisons. In treating epi-
staxis, the modality used should be the one that is most efficacious and cost
effective in light of the patient’s needs.
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INTERIM QUIZ 3

(Select the one best answer.)

1. The initial bone removal of the posterior wall of the maxillary antrum for exposure
of the pterygopalatine fossa is most safely and efficiently done in which quadrant?

a. superomedial
b. superolateral
c¢. inferomedial
d. inferolateral
e. in the center

2. The advantage of ELSA over IMA ligation is

patient comfort

reduced hospital stay

early ambulation

ligated vessel closer to bleeding site
infraorbital nerve anesthesia

o a0 o

3. When elevating the periosteum from the anterior antral wall, which structure
should be identified and avoided?

infraorbital nerve
superior alveolar nerve
infraorbital artery
superior alveolar artery

g

4. Which is the most expeditious route for the ligation of the anterior ethmoid artery?

a. transorbital
b. transantral

c. Intranasal

d. transcranial
e. percutaneous



INTERIM QUIZ 3 ANSWERS

d. An inferior lateral window through the posterior antral wall provides adequate
exposure of the pterygopalatine fossa. This area of the wall is also paper thin, per-
mitting easy resection. Additional bone removal in a superior and medial direction
will allow the surgeon to follow the vessels medially to their entrance into the nasal
cavity. The bone here is much thicker.

d. Ligating the vessel more distally has the theoretical advantage of avoiding col-
lateral circulation. By not elevating a sublabial flap, the infraorbital nerve is not
traumatized. Comfort, hospital stay, and ambulation are similar, although patients
may have less pain and swelling since there is less dissection.

a. The infraorbital nerve is an important landmark in the determination of the
superior extent of the antral window. Since injury to the nerve may result in numb-
ness of the cheek, it is important to identify/preserve this structure.

a. The transorbital route allows easy access to the anterior ethmoid artery with a
minimum of complications. The artery can be ligated safely from above using the
transcranial route, but that is rarely indicated for treatment of epistaxis. The artery
can be exposed by the transantral or intranasal approach; both approaches provide
a narrow and poorly controlled access, and neither is considered safe.
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VI. POSTTEST

adequate Case 1
‘hin, per- k - AT .
direction 1. A' /3-yearjold, 140-pm‘1nd man who is 57107 tall enters the emergency room with a
the nasal history of nasal bleeding for hours. He has a blood-saturated bath towel pressed to
his nose. The initial step is to
ding col- a. obtain a complete history
ve 12 not b. record his \’igal signs
 patients c. obtain a PT/PTT result
d. obtain hematocrit results
e. order a chest roentgenogram
n of the ;
in numb- ; 2. He has a long history of hypertension controlled with methyldopa (Aldomet) and
: trichlormethiazide and a history of myocardial infarction 10 years previously for
v with a which }.16 has been using digoxin, 0.25 mg, and aspir.in, 1200 mg/'(.l. There is 130
léing the prior h}stgry of nasal bleeding. The blood pressure is 110/90 supine and 90//0
he arterv when sitting up, and the pulse is 140 ar‘ld irregular.  The nose is still bleeding,
s provi de although at a slower rate. The next step is to

ambulate him and perform a complete neurological examination
administer morphine, 12 mg

start IV fluids with salt-poor volume expander

obtain PT, PTT results

order a chest roentgenogram

Paon o

3. His general appearance is improved. After controlling the bleeding site with poste-
rior and bilateral anterior nasal packs, the following laboratory values obtained
from blood drawn when the IV was started are returned: HCT 30%, N, 142, K 4.0,
C1 100, CO, 20. The next step(s) include all of the following except

transfuse 2 units of whole blood
administer 40% oxygen
continue IV fluids

admit to the hospital

obtain an electrocardiogram

oap o
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Case 2

1. A 5b-year-old patient comes into the emergency room with nasal bleeding. On
questioning, he complains of malaise, bone pain, and easy bruisability. The physi-
cal examination, in addition to bleeding from several anterior areas in the nose,
reveals tenderness over the sternum and an enlarged spleen and liver. The initial
screening test which is most informative is which of the following?

oo T

PT, PTT results

CBC, differential and platelets
arterial blood gases

liver scan

bone scan

2. Laboratory results are as follows: PT 17, PTT 34, hemoglobin 10, and platelets
100,000. Which test is most likely to be diagnostic?

0T

factor VII assay
bone marrow biopsy
liver biopsy

skin biopsy

3. The proper management of this patient’s bleeding would be to correct the under-
lving disorder, if possible, and to carry out which of the following procedures?

ST

inject 3 mL of 2% Xvlocaine into the pterygopalatine fossa

pack the nose both anteriorly and posteriorly with plain gauze

insert absorbable hemostatic packing in the nasal cavity

sedate the patient, place in semi-Fowler position, and spray the nasal cavity with
cocaine 5% and Neo-Synephrine 1/4% every 3 to 4 hours

embolize the internal maxillary artery with Gelfoam beads

4. The patient continues to bleed from the nose in spite of excellent local measures.
Proper treatment includes the administration of

o s TP

salt-poor albumin

plasma cryoprecipitate
fresh-frozen plasma and vitamin K
platelets

packed red blood cells
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Case 3

ting. On 1. A 14-year-old boy has a 3-month history of recurrent eplsodes of left-sided epistaxis
“he physi- that stop spontaneouslv and usually are about one-half cup in volume. His general
the nose, health has been good and he denies any generalized symptoms. He is not bleeding
‘he initial at the present time. Initial steps include which of the following?

a. obtain additional history and examine the nose

b. administer Neo-Synephrine nasal spray

c. order CT scan of the head and neck

d. obtain a hematocrit

e. order coagulation studies

2. In addition to the epistaxis, he admits to recent headaches and left-sided nasal
platelets obstruction. Examination reveals a fleshy mass filling the superior part of the pos-
terior one half of the left nasal cavity. The nasopharynx is inadequately visualized
because of gagging. The next step is to

a. perform a biopsy of the mass
b. obtain sinus x-rays
c. order an enhanced CT scan
d. order an arteriogram

1e under- e. obtain a CBC

ures?

3. The CT scan confirms a vascular mass in the nasal cavity. While awaiting further
therapy, the patient begins to bleed. Appropriate treatment at this stage includes

cautery

sedation

ethmoid artery ligation

vascular ligation

arteriogram and selective embolization

-avity with

opn oy

neasures.

4. The arteriogram shows a vascular mass in the nose, left ethmoid labyrinth, and
nasopharynx with a blood supply that is predominantly from branches of the oph-
thalmic artery. The most likely diagnosis is

Jjuvenile nasopharyngeal angiofibroma
antral-choanal polyp
esthesioneuroblastoma
adenocarcinoma

mesenchymal neoplasm

oo T




Case 4

1. A 2lyear-old woman seen in the emergency room is actively bleeding from the
right side of the nose into a blood-soaked towel. She states that she has been bleed-
ing heavily, but intermittently, for the past 3 days since her husband punched her.
Attempts to visualize the bleeding point are difficult because of the profuse hem-
orrhage, but it appears to be posterior in origin. The next step is to

a.  obtain sinus x-ravs
insert a balloon tampon

c. start IV fluids and insert cotton pledgets saturated with a local anesthetic and
a topical vasocaonstrictor

d. reduce the nasal fracture

e. order an arteriogram

2. The above measures fail to control the bleeding which continues to ooze into her
pharvnx posteriorly. CT imaging fails to reveal a fracture. The next step is

a. posterior endoscopic cauterization
b. insert anterior/posterior packs

¢. perform a septoplasty and packing
d. ligate the anterior ethmoid artery

e. ligate the internal maxillary artery

3. The nose is packed, but the patient continues to bleed. An internal maxillary artery
ligation is carried out, but the posterior hemorrhage continues, although at a slow-
er pace. The next step is to ligate the

right anterior/posterior ethmoid arteries
opposite internal maxillary artery
ipsilateral external carotid artery
opposite ethmoid arteries

po o

4. Two days postoperatively the patient begins to hemorrhage again from the posteri-
or nose, primarily on the right side. The next step is to

pack the nose

obtain an arteriogram

ligate the external carotid artery
ligate the right common carotid artery
ligate the left external carotid artery

ppp o

5. No vascular anomalies are identified. Bleeding is rightsided through a persistent
terminal branch of the sphenopalatine artery. The patient continues to bleed in
spite of packing and ligation. The next step is to

a. re-explore the right pterygomaxillary fossa
b. ligate the left internal maxillary artery

c. ligate the right external carotid artery

d. perform selective embolization

e. repack the nose

Case 5
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Case 5

1. A 47-year-old man has been having intermittent increasingly severe leftsided epi-
staxis. He has no prior history of bleeding. His general health is good. When seen
in the emergency room, his pulse is 100 and BP 170/95. Inspection of the nasal
cavity reveals a bleeding point in the posterior left nasal cavity. A decision is
reached to use anterior/posterior nasal packs. The most appropriate anesthetic
technique is obtained by use of

topical 5% cocaine

topical lidocaine 1% with 1:100,000 epinephrine
greater palatine canal injection

topical cocaine plus injection of greater palatine canal
general anesthesia

oan Tw

2. Once inserted, the packs should ordinarily stay for what period of time?

a. until the bleeding stops
b. 6 to 12 hours

c. 2to 3 days

d. 5days

e. 1week

3. Theoretically, the most effective antimicrobial agent to be used while the packs are
in place is

a. amoxicillin

b. penicillin

c. gentamicin

d. amoxicillin plus clavulonic acid
e. clindamycin

4. The indication for arterial ligation in this patient is

development of sinusitis
severe pain

continued bleeding
hypoxia

suspected maxillary tumor

o an T
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