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Cleft palate (CP) is a fissure or opening in the roof of
the mouth. It results from the nonfusion of the two
palate shelves that form before birth. This deformity
creates significant impairment because the palate

is not only a static structure that separates the oral
and nasal cavities, it's also responsible for controlling
the airflow for normal speech. The leak allowed by
the CP permits air to escape into the nasal cavity
resulting in a hypernasal voice resonance and nasal
emissions. Additionally, the palatal muscles aerate
the middle ear, which helps defend against potential
infections and protects hearing.'

CP is part of a set of deformities known as oral
clefts, typically classified as cleft lip with or without
cleft palate (CL/P) and isolated CP (see Variations
in cleft deformity). In the United States, oral clefts
have become the most highly prevalent birth defect,
affecting approximately 6,800 infants annually.?

Epidemiologic studies have shown an incidence
of CP in 1 out of every 2,000 live births overall,
with some degree of variation depending on eth-
nicity.>> Also, CL/P is known to have a general
prevalence of 1 in every 500 to 1,000 newborns,
with the highest prevalence in Native Americans
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(1.9 per 1,000 births), and
the lowest prevalence in

African Americans (0.62 per
1,000 births).>” Variations
in prevalence of oral clefts
have been observed between
genders and socioeconomic
strata. Males tend to predomi-
nate in the case of CL/P (2:1
ratio), whereas the majority of
isolated CP cases affect females
(3:2 ratio) 22 Individuals born
in more rural areas with lower
socioeconomic conditions seem
to have a higher risk for CL/P
in comparison to those with
higher socioeconomic status in
urban areas.”!0!3

Embryology
Clefts are formed after the inter-
ruption of important processes in
the development of the face, lip,
and palate. Facial development

-
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usually occurs between the fourth week, when struc-
tures of the face can already be recognized, and the
end of the eighth week, when a clear human face is
apparent. Part of the nose, philtrum of the lips, and
hard palate anterior to the incisive foramen derive
from the primary palate. The secondary palate forms
the portion of the hard palate located immediately
behind the incisive foramen and the soft palate.
During the eighth week of gestation, the normal pal-
ate forms from the approximation and fusion of the
median and lateral palatine process.

There are many degrees of severity of CL/P, from
unilateral incomplete or uvula bifida to complete uni-
lateral or complete bilateral. The contact and fusion of
the facial processes may cease at any point; the earlier
the interruption, the greater the defect.

Causes

The etiology of oral cleft is complex due to the
involvement of both genetic and environmental fac-
tors. The genetic contribution approximately 25%
in CL/P and 50% in CP, whereas the remainder

is attributable to environmental factors or gene-
environment interactions.”!!® Oral clefts can be
subdivided into syndromic and nonsyndromic.
Syndromic cases happen because of specific chro-
mosomal abnormalities that present with additional
deformities.! >0 [solated oral clefts are usually non-
syndromic. This subdivision is important because
nonsyndromic cases rarely occur again in the same
family (2% to 6%), whereas many syndromic cases
have a strong association with specific genetic muta-
tions and a higher inheritance risk.

Multiple factors are thought to be involved in oral
clefting, such as medications during pregnancy, mater-
nal alcohol consumption and smoking, dietary and
vitamin deficiencies, diabetes, environmental toxins,
altitude, birth order, socioeconomic status, and paren-
tal age.!”?! After extensive studies, no conclusive
trend has been found except for in maternal alcohol
consumption, smoking, folic acid deficiency, and
consumption of medications such as anticonvulsants,
steroids, and retinoids during pregnancy.>!7.232>

Studies have linked folic acid supplementation
to a reduction in clefting, but recent publications
challenge the evidence. Despite the inconsistencies,
multivitamins with folic acid are still recommended
for periconceptional use because of their demonstrat-
ed ability to reduce heart and neural tube defects and
possibly oral clefts.>2627
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Diagnosis

Methods proposed for prenatal diagnosis of oral clefts
include ultrasonography and magnetic resonance
imaging (MRI). The latter is utilized in specific cases
such as in high-risk patients when an orocleft is uncer-
tain in ultrasonography or in the diagnosis of second-
ary palate defects. Oral cleft diagnosis becomes easier
to detect after the 20th week of gestation with ultra-
sound. For CL/P, the rate of identification is between
30% and 90%, depending on the exam protocol and
expertise of the evaluator.2°2” Fetoscopy isn't recom-
mended due to its invasive nature.?”?® The recogni-
tion rate is only 6% for CP with three dimensional
modalities because the evaluation of secondary palate
with these tools is only done when risk factors require
it.272% Ultrasound is the preferred method of choice in
the diagnosis of oral clefting due to its sensitivity and
noninvasive nature.

Treatment

A palatoplasty is the procedure utilized to close the
palate, restore the velopharyngeal sphincter, and

help speech function and other processes. Ideally, a
team of cleft surgeons, ear nose and throat special-
ists (ENTSs), speech pathologists, pediatric dentists,
orthodontists, psychologists, social workers, geneticists,
and pediatricians should evaluate and collaborate in
the overall treatment and follow-up of the patient3%3!
(see Cleft lip and palate in an infant).

Preoperative assessment
The repair process for CP is started between the
ages of 9 to 18 months.>? Identity of the patient is
determined in collaboration with family members
and an ID bracelet is positioned with the name
and date of birth. A complete assessment validates
chart information (including temperature, respira-
tions, oxygen saturation, heart rate, BP, age, weight,
known allergies, medications, nutritional status,
activity level, respiratory status, circulation, color,
and consciousness), lab workup (hemoglobin,
hematocrit), blood product availability, preoperative
checklist, and N.P.O. status for solids and liquids.

An important aspect of preoperative care of the
cleft patient and family is education. Hints for patient
education include:

e Use terms that can be easily understood by a

child, depending on age.
¢ Never stand over your patient looking down; sit
in a chair next to the bed.
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¢ Include the parent/guardian, but always stay
focused on the child while talking.

* Have the child choose a “flavor of inhalation
mask” by providing optional choices of scented
lip balm.

* Bring a book of photos from your OR with
pictures of the lights, anesthesia machines, OR
table, and staff.

The OR nurse should be knowledgeable of poli-
cies concerning the presence of a parent/guardian in
the OR during induction. In pediatric hospitals, there
may be induction rooms set aside specifically for this
reason. Policies should be explained to the family
during the preoperative process.

It's crucial to verify availability of the entire
team before transporting the patient to the OR.
Craniofacial team members in this setting include
a plastic surgeon or oral-maxillofacial surgeon,
anesthesiologist or certified nurse anesthetist, first
assistant (physician assistant, surgical resident, or
registered nurse first assistant), scrub person, and
circulating nurse. OR nurses should be aware of
the induction and transport practices of their facil-
ity. While sedation of the pediatric patient is still
debated, it's common for anesthesiologists to give
oral premedication to reduce perioperative anxiety,
ease induction, and increase parental satisfaction.3334

Cleft lip and palate in an infant

.

Source: Rubin R, Strayer D, eds. Rubin’s Pathology: Clinicopathologic Foundations of
Medicine. 5th ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2008:219.
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Many hospitals give the patient options for transport
into the OR such as:

e allowing parents to carry young children into

the OR suite

e using a wagon for toddlers or school-aged

children

* giving older children the option of walking or

riding on the stretcher.

The patient will be accompanied to the OR by the
anesthesia provider, circulating nurse, and possibly
the parents for induction of anesthesia. The circulat-
ing nurse will remain with the patient at all times and
shortly after induction. Depending on the patient’s
age, an LV. line will be started in the preoperative
area or after induction of anesthesia. The circulating
nurse may assist the anesthesia provider and secure
V. access with tape, a transparent dressing, and an
arm board. Heart rate, respiratory rate, and oxygen
saturation will be constantly monitored.

It's strongly recommended that a preoperative
briefing take place so the entire team is aware of
the plan for care before the procedure begins. This
clarifies roles and expectations, avoids duplication,
highlights opportunities for reinforcement and teach-
ing, and enhances readiness in case of emergencies.
Family history of any complications from surgery
or anesthesia should be determined, as well as the
potential for malignant hyperthermia. Knowledge
of pediatric life support, the location of emergency
equipment, and adequate personnel will help nurses
act efficiently.

Intraoperative set-up
While setting up the OR, it's important for the peri-
operative nurse to adjust the temperature to warm
the room and place warm blankets on the OR table.
The nurse will work with the anesthesia team to pro-
vide the best possible environment for the patient.
Positioning devices for a CP procedure are usually
minimal. A gel or foam headrest and a shoulder roll
should be available. In most cases, the surgeon directs
the placement of the shoulder roll. The patient’s
arms are secured by either tucking at the sides or on
arm boards at less than 90 degrees and secured with
wraps. The cautery pad is selected before the case
according to patient size and is placed on the but-
tocks or back of the patient. A safety strap is placed
over the patient’s thighs or pelvis. A pillow is placed
under the knees, depending on the size of the patient.
A gel pad or lamb’s wool cuff can be used to protect
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the heels. If indicated, the OR table can be turned or
repositioned at this time. Once the patient is secured
and the OR table positioned, a forced-air warming
device should be placed over the patient to control
body temperature.

The perioperative nurse and scrub person will
gather the supplies, sutures, and instruments per sur-
geon preference. The glove size of the surgeon and
scrub person and the surgeon’s preferred medication
for local anesthesia or block will also be determined.
Additional supplies include a mayo cover, back
table cover, half sheet or head drape, towels, gowns,
gloves, X-ray detectable sponges, cautery pencil,
blades (surgeon preference), suction tubing and
suction tip, syringes and needles for local or block
administration, saline for irrigation, basin for saline,
sutures, and oxidized cellulose absorbable material
for hemostasis and packing. A tongue stitch is usual-
ly available for postoperative traction of the tongue.
It will be taped to the patient’s cheek. The surgi-
cal instrumentation will depend on the institution
where the procedure takes place, but will include a
soft tissue set and bone instruments. An important
piece of instrumentation is the mouth gag, which
allows the surgeon to have better exposure of the
surgical area and diminishes kinking of the endotra-
cheal tube.>3¢

Time out

Before handing the mouth gag to the surgeon, the
time-out should be announced. Acknowledgment
is required by the entire surgical team, the patient’s
full name is confirmed, the consent is read as signed,
the patient’s allergies are confirmed, availability of
necessary supplies, solutions, and medications on
the back table is corroborated, and verification that
preoperative antibiotics have been administered as
ordered. The time-out is recorded in the chart in all
applicable areas.

Throat pack

A throat pack is made available before the proce-
dure. If a commercial throat pack is not available,
one can be made using sterile 4x4 or 4x8 X-ray
detectable sponges unfolded, then folded lengthwise
to about 2 inches. Thread a 2-0 silk suture through
the end of the sponge. Cut off the needle and tie a
secure knot in the suture, leaving an obvious tail on
the end of the sponge. If the surgeon uses a throat
pack, the time of insertion is recorded. The circulat-
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ing nurse and scrub person ensure the throat pack

is tagged with a black suture, especially if the pack
isn't a commercial version with an X-ray detectable
string. This is a fail-safe way to make certain that a
throat pack isn't left in at the end of the case. Many
facilities have stickers to remind the surgeon and OR
staff that a pack was utilized. The circulating nurse
will also visualize and chart the time of the removal
of the throat pack.

Some surgeons will do a periorbital anesthetic
block before the prep and place the mouth gag in
the patient’s mouth. The skin prep will then be done
over the retractor and the entire patient’s face.

Intraoperative patient care

There are several surgical techniques used to repair
the CP. Technique selection depends on the sur-
geon'’s experience and the characteristics of the
cleft. The patient is positioned on an adjustable
headrest, and a roll beneath the shoulders is used to
position the patient’s head in extension. Some sur-
geons operate with the patient’s head almost resting
in their lap, which allows good visualization of the
complete palate.

A mouth gag is then placed to expose the palate
optimally and depress the tongue; there's a groove
in the tongue blade of the retractor to fix the endo-
tracheal tube in the midline. The palate is injected
with 1% lidocaine and epinephrine and prophylactic
antibiotics are administered. Incisions are made with a
scalpel or needle-point electrocautery. The cleft edges
are pared, leaving an appropriate amount of nasal
mucosa for closure, the lateral relaxing incisions,
flap margin incisions, or Z-plasty incisions, depend-
ing on choice of repair. A freer can be used to
raise the mucoperiosteal flaps. Scissors are used to
release the abnormal insertion of palate muscles in
the posterior edge of the bony palate.

Closure of the repair begins with the nasal mucosa
with interrupted 4-0 polyglactin 910 sutures; most
of the time, a vomer flap is used to facilitate the
tension-free closure of this nasal layer. The soft pal-
ate musculature, particularly the levator sling, is then
sutured end-to-end at the midline with interrupted
4-0 polyglactin sutures. The oral mucosa is closed
last, starting posteriorly at the uvula and progressing
anteriorly using interrupted horizontal mattress 4-0
polyglactin sutures. In young patients, the ENT sur-
geon may perform bilateral myringotomy and tube
insertion at the same time of the palate repair, with
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the purpose of preventing mid-
dle ear and hearing problem:s.
The bed should be repo-
sitioned as directed by the
anesthesia provider once the
case is finished. Reconfirmation
of the removal of the throat
pack should occur. The cau-
tery pad should be removed
and the skin integrity of the
area checked. The position-
ing devices may be removed
and a pillow placed under the
patient’s head at the direc-
tion of the anesthesia pro-
vider. Safety straps shouldn’t be
removed and there should be
adequate staffing, should addi-
tional restraining be necessary
at the bedside. Transfer of the
patient to the stretcher should be directed by the
anesthesia provider.

Intraoperative complications

Anesthesia complications may include a difficult
airway with multiple intubation attempts, laryngeal
spasms, wheezing, aspiration, unplanned extubation,
or mechanical failure. A pediatric emergency intuba-
tion cart, with multiple sizes of endotracheal tubes,
stylets, a glide scope, and laryngeal scopes, should be
readily available in the event of these complications.
All OR staff should know the location of the pediat-
ric emergency cart.

Bleeding is another potential complication that
may occur. It's important for the circulating nurse to
work with the anesthesia provider to monitor blood
loss by evaluating the bloody sponges, as well as
identifying the need for blood administration or lab
tests (such as hemoglobin and hematocrit, complete
blood count, or arterial blood gases). It's preferable
to control bleeding in the OR before the patient is
transferred to the postanesthesia care unit (PACU)
or ICU.

After the procedure, airway obstruction may
occur from a blood clot, foreign body (tooth or
instrument), or by inadvertently leaving a throat
pack in place. An allergic reaction to medications,
the prep solution, or latex is also a concern. In this
age population, malignant hyperthermia is also a
threat; therefore, the procedure for management of
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There are several surgical
techniques used to repair
the CP. Technique
selection depends on
the surgeon’s experience
and the characteristics
of the cleft.

a malignant hyperthermia crisis
should be reviewed regularly
with the staff. It's important
that all staff members receive
on-going educational updates
on how to respond to an emer-
gency event. Additionally, the
anesthesia providers and nurses
should have pediatric advanced
life support training. The roles
of each member should be
rehearsed in advance of sur-
gery, so that the most effective
treatment can be carried out.

bl

Postoperative care
Depending on the hospital set-
ting, the postoperative patient
will spend the first night either
in the PACU or ICU, and then
a step-down unit for observation. The patient may
still be intubated or may receive oxygen by face mask.
A transport monitor will be used to assess cardiac
function and oxygen saturation. It’s the responsibil-
ity of the OR nurse to assist the anesthesia provider
during transport and with airway management as
needed. Use of the tongue stitch to pull the tongue
forward in the event of choking or vomiting will help
to clear the airway. This is helpful to avoid using an
oral airway that may damage the surgical wound.

The hand-off report from the OR nurse to the
PACU or ICU nurse will include the procedure
performed, known allergies, the amount of local or
regional block medications and pain medications
used, and the patient’s condition throughout the
procedure. Critical events to be noted are any pack-
ing used postoperatively, acknowledgement of the
removal of the throat pack, blood loss, and fluid
management. The anesthesia provider will report
the patient’s condition related to type, length, and
tolerance of anesthesia, as well as medication given
intraoperatively. In this process it's helpful to utilize
models such as the SBAR (Situation, Background,
Assessment, and Recommendations) or any similar
tool that provides a framework for effective commu-
nication.*?

Nursing assessment for potential complications
in the immediate postoperative phase is vital. These
include postoperative croup, laryngeal spasm, aspira-
tion, foreign body, hemorrhage, and palate dehiscence.
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A modified Aldrete score (sometimes known
as postanesthesia recovery score) is used to assess
the patient in the immediate postanesthesia recov-
ery phase. This scale is used by the PACU nurse to
evaluate important aspects in the patient’s recovery,
such as the activity level, respiration, circulation,
consciousness, and oxygen saturation. These param-
eters are rated on a scale of O to 2 at the time of
admission and reassessed at 15 minutes and before
discharging a patient from the PACU 3

The patient’s temperature will be taken to evaluate
for hypothermia or hyperthermia. A diaper will be
changed or placed on the patient, if age appropriate,
to monitor urine output. Hydration will be deter-
mined by total LV. intake, along with assessment of
mucous membranes and eyes.

The lip wound may appear red and crusty, and
there may be an upper palate hemostatic agent pack,
which is sutured to decrease bleeding during this
time. The patient may be congested following the
surgery, and a decongestant or corticosteroid may
be prescribed. Antibiotics will be administered to
decrease the possibility of infection.

The assessment of pain should be done accord-
ing to the patient’s age and/or communication skills.
The Face, Legs, Activity, Cry, and Consolability
scale is utilized in nonverbal patients such as infants
and cognitively impaired individuals. It assesses pain
based on facial expression and movement of arms
and legs. The Wong-Baker FACES Pain Rating Scale
has reportedly shown an acceptable level of valid-
ity in younger children, whereas the numeric pain
rating scale for clinical pain measurement (0 to 10)
is useful in children age 6 and older.>> Methods to
control pain, physical and pharmacologic, should be
documented as well as the pain reassessment and
effectiveness of the pain management interventions.

The child may be irritable and restless. To prevent
the child from pulling on stitches and protect the
V., padded restraints (or no-no’s) from the hand
to the upper arm may be used, but this practice is
being questioned.3¢#! The irritable or restless child
should be assessed for pain using the selected scale,
the need for pain medications determined, and the
child’s response to the medication evaulated.

Postoperative feedings may be done by syringe if
ordered by the surgeon. Breast or bottle feeding and
use of a pacifier are also based on surgeon prefer-
ence. Water may be used following the feedings
to wash the suture site. Feedings will progress in
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the next several days from liquids to soft solids as
ordered and tolerated. Straws can’t be used because
they may damage the surgical wound.

After the initial recovery period, the child can walk
or play calmly. The child shouldn’t run, climb, or play
with the mouth for 1 to 2 weeks after surgery.

Teaching and follow-up

Postoperative teaching for parents and family
should include discussing the patient’s medications
and the appearance of the wound (it's normal for
it to be a bit blood-crusted, with some drainage).
Adpvise the family to schedule a follow-up appoint-
ment with the surgeon postoperatively. Resources
for the family should be given in writing as psycho-
logic and social support is an important part of the
healing process.

OR nurses play an essential role in the prepara-
tion, intraoperative care, and management of the
CL/P surgical patient. Their knowledge of patient
management and functions of the multidisciplinary
team enhances the surgical experience and helps
ensure a successful outcome. OR
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Surgical management of patients with cleft palate
GENERAL PURPOSE: To provide the registered professional nurse with a review of the perioperative management of patients with CP.

LEARNING OBJECTIVES: After reading this article and taking this test, the nurse will be able to: 1. Discuss the causes, diagnosis, and treatment of CP.
2. Describe preoperative and intraoperative care of patients with CP. 3. Identify postoperative interventions for patients with CP.

CE [

AI\.ICC CONTACT HOURS

1. Which newborn is at highest risk for CL/P?
a. an African American male

b. a Native American male

c. a white female

d. a Hispanic female

2. The normal palate develops during which

week of gestation?
a. fourth c. eighth
b. fifth d.tenth

3. Which supplement for pregnant women is
important for prevention of CL/P and CP?

a. calcium

b. zinc

c.vitamin D

d. folic acid

4. The method of choice for prenatal diagnosing
of oral clefts is

a. ultrasonography.

b. computed tomography.

c. MRI.

d. fetoscopy.

5. CP repair is started between the ages of
a. 3to 5 months.

b. 6 to 8 months.

c. 9to 18 months.

d. 19 to 24 months.

6. Helpful hints in preoperative patient

education include all except

a. using terms easily understood by the child.

b. looking down at the child.

c. having the child choose an inhalation mask
flavor.

d. focusing on the child while talking.

c. take facial photographs.
d. verify availability of the entire team.

8. While setting up the OR, it's important for
the nurse to

a.warm the room.

b. cool the room.

c. place a sterile toy on the table.

d. hang a sterile mobile over the table.

9. A fail-safe way to ensure that a noncom-
mercial throat pack is not left in at the end of
the case is to

a. count sponges.

b. use colored sponges.

c. tag it with a black suture.

d. use reminder stickers.

10. CP repairs are commonly closed with
a. 2-0 silk suture.

b. 2-0 polyglycolic acid suture.

c. 4-0 silk suture.

d. 4-0 polyglactin suture.

11. Which equipment is not removed from the
patient at the conclusion of the case?

a. throat pack

b. safety straps

c. cautery pad

d. positioning devices

12. In the event of choking or vomiting postop-
eratively, the nurse should avoid

a. turning the child.

b. asking the child questions.

c. using an oral airway.

d. raising the head of the bed.

13. A helpful hand-off report tool recommended

d. PACU flowchart.

14. Which score is used to assess the child
in the immediate postoperative recovery
phase?

a. modified CL/P score

b. modified TRAUMA score

c. modified Aldrete score

d. modified CPR-Peds score

15. Which may be ordered to treat postoperative
congestion?

a. corticosteroid

b. antibiotics

c. saline nose drops

d. nothing should be used

16. The best way to rate pain in infants and in

cognitively impaired children is by using

a. the visual analog scale.

b. the Face, Legs, Activity, Cry and
Consolability scale.

c. the 0 to 10 numeric pain scale.

d. any verbal response.

17. To prevent damage to the surgical wound
during feedings, avoid

a. straws.

b. bottle feedings.

c. breastfeedings.

d. pacifiers.

18. How long after surgery is the child allowed
to run, climb, or play with the mouth?

a. immediately c. 4 days

b. 2 days d.7to 14 days

19. Advise parents that a normal wound
appears

1. Before transporting the patient to the OR, it's by the authors is the a. dark red with no drainage.

crucial for the OR nurse to a. SBAR model. b. pale pink with some drainage.

a. sedate the child. b. PR checklist. c. blood-crusted with some drainage.
b. startan L.V. line. c. ORC tool. d. blood-tinged with no drainage.
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