Clinical

Common Lacerations
of the Head

Urgent message: Effective management of head lacerations starts
with hemorrhage control but also requires an understanding of
appropriate use of anesthesia, the possibility of closed head or nerve

injury, and vigilance for non-accidental trauma.

Clayton Josephy, MD, Samuel M. Keim, MD, MS, and Peter Rosen, MD

Introduction

aceration repair is a
lcommon and important

responsibility of physi-
cians in the emergency
and urgent care settings.
A recent review of na-
tional trends in ED visits
revealed that approxi-
mately 8% of presenta-
tions are for lacerations,
with approximately one
third of those involving
structures of the head.!

Management and repair
of soft tissue injuries to
visible areas of the head
tend to be especially im-
portant to the patient due
to cosmetic considera-
tions. Wounds that involve borders, margins, or mul-
tiple anatomic tissue layers have significant cosmetic
and functional implications.
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General Approach

As is the case with any emergent medical assessment,
evaluation of a head laceration begins with the
“ABCs.” Lacerations of the head, especially those in-
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volving the oral or na-
sopharynx areas, can pro-
duce large amounts of
hemorrhage, possibly re-
sulting in airway compro-
mise. Often, hemorrhage
control (the primary focus
of this article) can be
achieved by direct pres-
sure on the bleeding site.
Blind clamping of vessels
should be avoided, as in
any other part of the body.

Following hemorrhage
control, exploration of a
wound is facilitated by
anesthetizing the injury.
In some patients, systemic
analgesia will be indicated
and should be adminis-
tered without undue delay. Topical anesthesia is par-
ticularly helpful in children, where needle infiltration
may cause significant anxiety and discomfort.?

With multiple or very large lacerations, it is often
useful to anesthetize and repair one wound or one
portion of the wound at a time. This will prevent over-
dose of local anesthesia, or having it wear off before
the repair is carried out.
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Table 1. Guidelines for Tetanus Prophylaxis in Routine

Wound Management

wound, repeat cleaning daily, and
closing the wound on day 3 or 4
when it is clear that it is not infected.

Culturing and antibiotics are indi-

Tetanus Clean, minor wounds | All other wounds* cated if the wound appears infected
No vaccination history Tdt TIG Tdt TIG during this management. If the wound
<3 doses or unknown status | Yes No Yes Yes is infected or still contaminated after
this period, it can be allowed to gran-
3 or more doses: . .
. Last dose within 5 yr Not No No NoS ulate closed without a formal repair,
« Last dose within 5-10 yr Not No Yes No$ and then in four to six weeks, when all
« Last dose >10 yr Yes No Yes No$ infection has subsided, it can be ex-

adsorbed toxoid, should be given.
§ Yes, if HIV-infected, regardless of immunization history.

pediatric strength.

Source: Epidemiology @ Prevention of Vaccine Preventable Diseases. 8" Ed; 2004.

* Wounds such as, but not limited to, those contaminated with dirt, feces, soil, and saliva; puncture
wounds; avulsions; and wounds resulting from missiles, crushing, burns, or frostbite.

T For children younger than 7 years, DTaP (DT, if pertussis vaccine is contraindicated) is preferred to
tetanus toxoid alone. For patients 7 years or older, Td is preferred to tetanus toxoid alone.

1 If only 3 doses of fluid toxoid have been received, then a fourth dose of toxoid, preferably an

Td=tetanus-diphtheria toxoids (adult type); TIG=tetanus immune globulin; DTaP=diphtheria and
tetanus toxoids with acellular pertussis vaccine; DT=diphtheria and tetanus toxoids, adsorbed,

cised and closed primarily. This will of
course leave a worse cosmetic scar, but
it will still be superior to closing the
dirty wound and having an abscess
form at the site.

The key to the best cosmesis of the
repair is optimal approximation and
timely removal of sutures. Typically,
this requires a layered closure. If only

The maximum lidocaine infiltration without epi-
nephrine should be 4.5 mg/kg (not to exceed 300
mg); for lidocaine with epinephrine, it should be 7
mg/kg. Toxicity thresholds, however, are variable
among individuals, with some experiencing effects at
relatively low doses. Vascularity of the injection site
and speed of injection also play a role.

Copious irrigation with sterile normal saline under
pressure remains a common practice, which we rec-
ommend (although recent literature suggests that tap
water is an acceptable alternative?).

Many repairs can be improved by careful local ex-
cision and debridement of devitalized or necrotic tis-
sue. If the resultant wound will require moving a flap
of tissue for coverage, or the placement of a skin
graft, it is prudent to consult a plastic surgeon.

Generally, there is no role for prophylactic antibi-
otics in the management of head lacerations. The
face, in particular, has a rich vascular supply and,
therefore, a rate of infection lower than tissues with
poorer blood supply.

On the head, wounds can safely be closed up to 12
hours after the laceration was sustained. If the wound
is considerably older than 12 hours or if there is clear
contamination of the wound (e.g., soil, asphalt, pus)
then a delayed primary closure should be considered.
This means thorough cleansing, moist dressing the
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the epithelial layer is closed on
wounds that fully penetrate into sub-
cutaneous tissue, and sutures removed
before tissue strength regained, the final scar will re-
semble the width of the wound before it is closed.

The dermis should be closed with a suture material
that will hold for 21 days. This can be achieved with
both absorbable and non-absorbable material. For ex-
ample, the dermis can be closed with monofilament
nylon, but this can leave a palpable mass of suture ma-
terial under the skin and possible discomfort for the
patient. It can also be closed with catgut, though this
material is weaker and produces an intense inflamma-
tory reaction.®

Suturing needles come in different sizes and types,
with the 3/8 arc, reverse-cutting needle used com-
monly for superficial laceration repair. In general, the
needle size is chosen by considering how deep and
wide (they should be roughly equal) a suturing “bite”
you wish to make.

The epithelium can be closed with a paper wound
closure system (e.g., Steri-strips), glue, or sutures. Most
physicians prefer very small monofilament nylon for
the face (5-0 and 6-0) and larger for the scalp (2-0 and
3-0). Sutures in the facial epithelium should be re-
moved in three to five days for optimal cosmesis. The
wound should be kept covered and dry for 24 hours
and inspected at 48 hours for evidence of infection.
Some physicians like to apply a layer of antibiotic
ointment or petroleum jelly as a barrier and to keep
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the scab from becoming enmeshed with the sutures.
Wound infection with careful primary closure on the
head should be around 1%.°

Cosmetic repair is less important for the scalp unless
it is bald. Closure here is facilitated by shaving a small
area of scalp hair, although this is not necessary for pro-
tection against infection. A single layer closure will suf-
fice, with a running monofilament nylon suture of 2-0
or 3-0 gauge. This should be removed in seven to 10
days. Analgesia should not be delayed as part of the
management of lacerations, although most wound pain
will be adequately managed with an adequate instilla-
tion of local anesthesia. The circumstances of the mech-
anism of injury is sometimes difficult to evaluate, and
non-accidental trauma should be considered.®-1°

Tetanus status should be reviewed (and documented)
as part of every wound evaluation. Tetanus immunity
wanes over time at an unpredictable rate, and screening
is especially important in the elderly patient.!! Current
recommendations are that anyone with uncertain
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tetanus status in the last five years should receive a
booster, and children under 7-years-old should receive
DTaP unless contraindicated (Table 1).11-14

Specific Anatomic Considerations

Scalp

The scalp laceration may produce enough hemor-
rhage to lead to hypovolemic shock. While this is
more common in children, it can occur in adults, of-
ten in an alcohol-intoxicated patient who is bleeding
from a scalp wound while “sleeping it off.”

Scalp bleeders are hard to control, but control is use-
ful in order to complete the rest of the evaluation.
Two suggested methods are to either place a series of
Raney clips that compress the bleeding vessel against
the scalp or to quickly close the laceration with a
running 2-0 Mersilene suture. After the evaluation of
the patient is complete, either of these modalities
can be removed and a more cosmetic repair achieved.

Wounds caused by significant force should promote
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Infraorbital and mental nerve blockade via field infiltration for upper and
lower lip blocks.

Illustration courtesy Gohar Salam, MD, FACS.

concern for skull fracture or intracranial injury. This
will likely require CT scan and evaluation for possible
cervical spine injury.

Lips
Lip lacerations are a technical challenge, since even
minute deviations from anatomical alignment can
result in unsightly scar formation. The vermillion
border must be meticulously repaired if involved.
Some find that marking the border edges with a tuber-
culin-syringe injection of methylene blue aids this.
Even a malalignment of 1 mm will be apparent. If the
clinician is unsure that his training and experience has pre-
pared him for this procedure, referral is the best option.
Anesthesia can be obtained using topical lidocaine-
adrenaline-tetracaine gel alone or followed by local in-
filtration with lidocaine. Regional anesthesia of the ip-
silateral mental nerve block will cover half of the
lower lip; similarly, an infraorbital nerve block will do
the same for the upper lip (Figure 1).!> Generally,
nerve blocks are preferable to local infiltration when
possible to avoid distortion of the anatomy.
Lacerations involving only the intraoral buccal mu-
cosa frequently do not require closure unless the defect
is large enough to trap food particles, due to the inher-
ent vascularity and rapid epithelialization of mucosal tis-
sue. Lacerations that exceed 1 cm in length should be
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closed using 4-0 absorbable suture with
either interrupted, mattress, or run-
ning sutures.® Full thickness buccal lac-
erations require a three-layer closure
to re-establish integrity of oral form
and functional competency. Many ED
and urgent care physicians will choose
to refer these to a plastic or oral sur-
geon. Some oral surgeons recommend
prophylactic antibiotics if the mucosa
is penetrated.

Tongue

Typically, lacerations of the tongue
occur from falls, penetrating trauma,
or during seizures from bites. The ma-
jority of tongue lacerations need no
closure. Indications for closure in-
clude persistent bleeding and major
anatomic deformity (especially edges
and tip). Partial amputations need re-
ferral to ENT or oral surgery.®

Anesthesia of the tongue is diffi-
cult to achieve due to its very vascular structure; in ad-
dition, local anesthesia wears off quickly. If the lacer-
ation involves only one side of the tongue, a lingual
block may be used. A bite block is useful and prudent
to maintain oral patency, and to protect the physician
while repairing the tongue laceration. After adequate
anesthesia is obtained, a towel clamp can be applied
to the distal tip of the tongue for traction.

The wound should be approximated with widely
spaced sutures using deep throws to close the entire
wound in one layer. Multiple layer closure is unneces-
sary. Patients should be given analgesia, and instructed
to swish and spit with oral antiseptic mouthwash
twice a day following discharge. Depending upon the
suture material chosen, the sutures can either fall out
on their own or be removed within a week.

Eyelid
Simple lacerations to the eyelid can be managed in the
urgent care center, provided they are superficial and
do not include the lid margin (Table 2 identifies
presentations that may warrant immediate referral). A
thorough examination of the globe is warranted to
rule out possible injury.

Simple lacerations to the upper eyelid should be re-
paired using fine nonabsorbable suture material.
Don’t use tissue adhesive near the eye. Anesthesia
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Table 2. Emergent Eyelid Referrals

= Lacerations involving the eyelid margins.

= Lacerations involving the medial eyelid; these have a high probability
of involving the lacrimal system and require canaliculae
microintubation to avoid epiphora or obstruction.

= Lacerations to the lateral eyelid which may involve the lacrimal gland.

= Lacerations with obvious periorbital fat expulsion likely involve the
preorbital septum and require operative exploration.

= Ptosis indicates disruption of the levator palpebrae which needs to be
surgically repaired.

= Any laceration involving the inner conjunctival mucosa of the eyelid,
or full thickness lacerations which require layered microvascular repair
of the five layers of the eyelid, including the tarsal plate.

should include careful soft tissue infiltration. The dermis is a very
thin layer on the eyelid, but dermal approximation is particularly
important. If the physician has no experience with the use of very
fine sutures, then referral to the ophthalmologist or plastic surgeon
is prudent.

If the lid margin or the under surface of the eyelid (the corneal side)
is involved, the patient should be referred to the ophthalmologist.
This also should be done for those lacerations near the nasal margin
of the lid that might or do involve the lacrimal duct. When in doubt,
assume the duct is involved and refer the patient.

Ear

The anatomy of the ear is composed of cartilaginous framework
covered by a thin layer of perichondrium and very thin layer of
subcutaneous tissue and skin, making repair quite difficult. The in-
nervation of the ear is complicated and supply is from branches of
the trigeminal nerve, the facial nerve, the cervical plexus via the
auricular nerve, and branches of the vagus nerve. Lacerations of the
ear are often complex.

Because of the frail anatomy and tenuous vascular supply to under-
lying structures, the auricle (external ear or pinna) is prone to compli-
cations, including avascular necrosis of cartilage, infection, abscess, and
hematoma formation. Failure to drain a pinna hematoma leads to fail-
ure of the perichondrium to adhere to the underlying cartilage. This,
in turn, leads to the inflammatory fibrosis calcification known as “cau-
liflower ear.”

Wound management of ear lacerations should include an assess-
ment of the tympanic membrane. A hemotympanum indicates the
presence of a basilar skull fracture. Otorrhea is hard to detect, and
should be looked for when there is a hemotympanum.

Persistent oozing in the ear canal may, in fact, be otorrhea rather
than a simple laceration of the ear canal. Application of a piece of fil-
ter paper or ordinary tissue paper may demonstrate a layering of the
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Field block for anesthesia of

the pinna.

2004;69(3):585-590.

fluid that represents otorrhea. If either a hemotympa-
num or otorrhea is found, the patient will need a head
CT scan, and should have a neurosurgical consulta-
tion. Prophylactic antibiotics are not helpful, and should
not be used.

Since the seventh and eighth cranial nerves run
near the ear, any laceration of the ear is an indication
to test the function of these two nerves. A partial 7th
nerve injury may include loss of taste over the ante-
rior 2/3 of the tongue. This will be easily missed if not
explicitly tested. An alcohol swab can be used to test
taste if there are no other substances conveniently
available.

Obtaining anesthesia of the auricle is done by a
number of methods. Local wound infiltration is best
avoided due to the thin nature of the damaged tissue
and potential of further dissection of the perichon-
drium from the cartilage.

The great auricular nerve can be blocked regionally
by infiltrating along the anterior surface of the stern-
ocleidomastoid. Alternatively, regionally blocking the
inferior supply of the auricle can be done by infiltrat-
ing inferior to the auricle itself. It is important to in-
clude the pre-tragal area.

The superior innervation is supplied by the V3
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Illustration courtesy Gohar Salam, MD,
FACS. First published in: Salam GA.
Regional anesthesia for office
procedures: Part |. Head and neck
surgeries. Am Fam Physician.

block of the trigeminal nerve; a field
block can be performed in this re-
gion, resulting in complete anesthesia
of the external pinna (Figure 2).

The innervations of the meatus and
external canal are supplied by the va-
gus nerve and are very difficult to
anesthetize without infiltrating di-
rectly into the tissues of the canal.
This is usually not necessary for com-
mon repairs of the pinna. Epineph-
rine should not be used with local
anesthesia of the ear.

After anesthesia is obtained, irriga-
tion is performed; take care not to
damage tissue. Exploration will re-
veal foreign bodies and the extent of
the injury. The layers of the ear must
be carefully approximated to assure
complete coverage of the cartilage
and restoration of normal anatomic
relationships so that vascular supply
is re-established.

Repair should utilize interrupted
fine nonabsorbable sutures. It may be
necessary to anatomically align larger wounds with a
suture through the cartilage since the perichondrium
is so thin. In general, if the laceration is extensive and
involves the cartilage it is only prudent to consider re-
ferral or consultation with a plastic surgeon. Exposed
cartilage needs to be fully covered to avoid infection.
Tissue and cartilage debridement should be avoided as
much as possible (Figure 3).

Dressing the ear can be a bit complex. Patients will
not tolerate a dressing that hyperflexes or extends the
pinna. Therefore, it is necessary to protect the ear by
building a layer of cotton puffs posterior to the pinna
to maintain its normal position. A layer of gauze or
wrap can be applied exterior to these. Many lacera-
tions can be left open with no dressing other than a
layer of antibiotic ointment or petroleum jelly. These
lacerations do not require prophylactic antibiotics.

Nose

Cosmetically, the nose acts as the central point of sym-
metry in the face, and disfigurement can have signifi-
cant cosmetic consequences. Evaluation of blunt injury
to the nose includes a search for injuries to the bony and
cartilaginous structures, e.g., the septum, as well as the
sinuses and the facial bones.
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Most nasal fractures stop bleeding. A
stubbornly persistent ooze may repre-
sent cerebrospinal fluid rhinorrhea
from a cribiform plate fracture. This,
like otorrhea, can be tested for with a
piece of filter paper or tissue, looking for
a layering out of the ooze. This would
indicate a head CT scan, and a neuro-
surgical consultation. These patients do
not require prophylactic antibiotics.

Anesthesia of the nose sometimes
requires anesthesia of the septum, as
well as the soft tissue around the lacer-
ation and the epithelium of the lacer-
ation. Regional blocks, while useful,
are hard to achieve because of the di-
versity of the innervation of the area.
You may not be able to manage com-
plex injuries with local anesthesia.
Such patients should have procedural
sedation or general anesthesia and may
need to be referred to the ED or oper-
ating room. These lacerations may re-
quire plastic surgery consultation. Topical anesthesia of
the nasal mucosa is often adequate for nasal packing. Lo-
cal anesthetic infiltration of the nose should not include
epinephrine.

Nasal lacerations either involve superficial skin only
or are complex, including cartilage and bony ele-
ments of the nose. Superficial lacerations can be
closed with fine non-absorbable sutures.

The physician should look for a septal hematoma,
septal deviation, or nasal fracture. If present, these will
need to be treated because they represent an open
fracture. Many ENTs and plastic surgeons prefer to re-
duce septal deviations acutely. A septal hematoma
needs to be drained to prevent necrosis of the septum.
Needle aspiration is rarely successful since the
hematoma often recurs. An incision should be made
in the mucosa and the anterior chamber packed over
a petroleum jelly gauze dressing.

Bilateral septal hematomas should be referred to the
ENT or plastic surgeon, and not managed in the ur-
gent care center. Through and through, lacerations of
the nose are rarely isolated injuries, and are best re-
ferred and repaired by an ENT or plastic surgeon.

Summary

Common head lacerations can be managed by physi-
cians in urgent care setting if careful attention is
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Repair of full thickness ear laceration with application of pressure
dressing.

given to anatomical considerations. Cosmesis is a sig-
nificant patient concern. |
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