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The correction of cleft deformities is a hall-
mark of the service that plastic surgeons pro-
vide daily to those afflicted with life-changing 

injuries and congenital anomalies. Although the 
incidence of clefting varies from state to state and 
from nation to nation, approximately one in 690 
infants is born in this country with an orofacial 
cleft.1 Roughly three-quarters of these individuals 
have some form of overt cleft palate deformity; in 
the United States, 5.9 per 10,000 live births pres-
ent with cleft palate alone, 5.6 present with clefts 
of the lip and palate, and 3.1 present with cleft 
lip alone.2 Internationally, the rate of cleft palate 
alone is similar, averaging 4.5 cases per 10,000 live 
births, but varying from as low as 1.5 in Cuba to as 
high as 13.3 in Finland.3

Major congenital malformations are found in 
roughly one-quarter of patients with cleft lip and 
palate and up to half of those presenting with 
cleft palate alone.4,5 The nomenclature here can 
be confusing, as they are defined as nonisolated, 
when at least one unrelated defect is present; iso-
lated, when no major defects are present; and syn-
dromic, when a genetic cause has been identified.2 

This epidemiologic terminology conflicts with 
the common surgical practice of designating an 
isolated cleft palate as simply a palatal deformity 
without an associated cleft lip, and regardless of 
the presence of other malformations.6 Because of 
the high rate of syndromes in patients with cleft 
palate alone, genetic evaluation is recommended 
for these families.7 A recent systematic review sug-
gests that the presence of other congenital anom-
alies is a more important predictor of a genetic 
condition, as almost all syndromic patients pres-
ent in this manner. Therefore, all such patients 
should also undergo genetic consultation.5

Evidence continues to accrue in support of 
multiple risk factors associated with cleft devel-
opment. These include folic acid deficiency 
(odds ratio [OR], 4.36),8 tobacco use (OR, 
1.48),9–12 alcohol consumption (OR, 1.28),12 
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obesity (OR, 1.26),12 stressful events (OR, 
1.41),12 low zinc levels (OR, 1.82),12 fever during 
pregnancy (OR, 1.30),12 topiramate use,13–16 and 
potentially amoxicillin exposure.17 Folic acid 
supplementation was noted to be a protective 
factor.9,12,18 Although previous studies suggested 
a correlation with corticosteroid use, more 
recent data do not support this hypothesis.19,20

LITERATURE SEARCH AND 
ASSESSMENT

A search of the PubMed database was per-
formed for the purposes of this review. All studies 
presenting under the search phrase or PubMed 
Medical Subject Headings term “cleft palate” qual-
ified for evaluation. The investigation was limited 
to original articles published since the last Main-
tenance of Certification in Plastic Surgery article 
in 2012.21 Further limitation was made to human 
studies and those written in the English language. 
All abstracts were evaluated, and pertinent pub-
lications were assigned a level of evidence rating 
as determined by the American Society of Plas-
tic Surgeons Evidence Rating Scale for Therapy 
(Table 1). Appropriate studies were subsequently 
indexed to subcategories, including epidemiol-
ogy, analgesia, surgical technique, fistula develop-
ment, velopharyngeal insufficiency, facial growth, 
and sleep apnea.

ANALGESIA
The goals of analgesia following cleft palate 

repair are to provide long-acting pain relief and 
simultaneously minimize the risks of respiratory 
depression, airway obstruction, and difficulty swal-
lowing. With the aim of decreasing intravenous 

opioid administration, Chiono et al. examined the 
efficacy of bilateral suprazygomatic maxillary nerve 
blocks before palatoplasty. In a prospective, ran-
domized, double-blind study, the authors demon-
strated that blockade of the maxillary nerve with 
0.15 ml/kg of 0.2% ropivacaine was superior to 
saline controls in decreasing the overall dosage of 
intravenous morphine within the first postoperative 
48 hours.22 The effect of acetaminophen was simi-
larly evaluated in a randomized placebo-controlled 
trial. Those receiving intravenous acetaminophen 
(at the time of surgery and every 6 hours thereaf-
ter) had the lowest rates of opioid requirement. In 
addition, patients taking oral acetaminophen fared 
better than the control group, who received oral 
and intravenous placebos.23

Jha et al. conducted a prospective, random-
ized, double-blinded trial on 50 patients com-
paring bupivacaine (2 mg/kg) against ketamine 
(0.5 mg/kg) infiltration of the surgical-site during 
palate repair. Although both groups had similar 
analgesic efficacy up to 12 hours, the ketamine 
group had improved pain relief at 24 hours. Those 
treated with ketamine also had a significantly 
lower need for rescue analgesics, decreased levels 
of sleep disturbance, and less dysphagia.24 Acting 
as both a local analgesic and N-methyl-d-aspar-
tate receptor antagonist to combat central sensi-
tization, ketamine has shown similar effectiveness 
in children undergoing adenotonsillectomy.25

As noted in a previous review, a prospective 
randomized study documented the efficacy of ste-
roids in reducing airway distress. Dexamethasone 
(0.25 mg/kg), administered for three doses over 
24 hours, was compared to placebo and found to 
decrease the incidence of postoperative airway 
distress and fever. It did not, however, increase the 
risk of fistula formation or the time of discharge 
for patients.26

SURGICAL TECHNIQUES

Nomenclature
A survey of cleft surgeons revealed that the 

Bardach two-flap palatoplasty with intravelar velo-
plasty and the Furlow double-opposing Z-plasty 
were the two most commonly used palate repair 
procedures (Figs. 1 and 2), accounting for 87 per-
cent of all cases.27 Potentially because of advance-
ments in the field, notable confusion exists in the 
nomenclature used for cleft palate repair. For 
instance, the terms Bardach palatoplasty and von 
Langenbeck repair describe a surgical approach to 
the hard palate but do not elucidate the soft palate 

Table 1. American Society of Plastic Surgeons 
Evidence Rating Scale for Therapy

Level of Evidence Qualifying Studies

I High-quality, multicenter or single- 
center, randomized controlled trial 
with adequate power; or systematic 
review of these studies

II Lesser-quality, randomized controlled 
trial; prospective cohort study; or 
systematic review of these studies

III Retrospective comparative study, case- 
control study, or systematic review of 
these studies

IV Case series
V Expert opinion; case report or clini-

cal example; or evidence based on 
physiology, bench research, or “first 
principles”
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reconstruction performed (i.e., Kriens intravelar 
veloplasty, radical intravelar veloplasty, double-
opposing Z-plasty). Similarly, the classic Furlow 
palatoplasty was described as a double-opposing 
Z-plasty of the soft palate and direct closure of 

the hard palate without the use of relaxing inci-
sions.28 However, in common practice, a Furlow 
palatoplasty is now synonymous with an approach 
to the soft palate without providing insight into 
hard palate closure. Given such inconsistencies, 

Fig. 1. Bardach two-flap palatoplasty. Bilateral mucoperiosteal flaps based on the greater palatine vessels are ele-
vated from the hard palate. The flaps are then reapproximated at the midline, allowing closure of defects along the 
anterior aspect of the hard palate. [Reprinted from van Aalst JA, Kolappa KK, Sadove M. MOC-PSSM CME article: Non-
syndromic cleft palate. Plast Reconstr Surg. 2008;121(Suppl):1–14.]

Fig. 2. Furlow double-opposing Z-plasty. Bilateral musculomucosal flaps 
are elevated and mobilized in two opposite Z-plasties of the oral and nasal 
mucosa, resulting in a reorientation of the palatal musculature into a more 
transverse orientation. The Z-plasties also serve to lengthen the soft palate. 
[Reprinted from van Aalst JA, Kolappa KK, Sadove M. MOC-PSSM CME article: 
Nonsyndromic cleft palate. Plast Reconstr Surg. 2008;121(Suppl):1–14.]
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this review separates management of the hard and 
soft palates for the purpose of clarity.

Hard Palate Repair
Commonly cited procedures for repair of the 

hard palate include a Bardach two-flap approach, 
von Langenbeck bipedicled flaps, and the 
 Veau-Wardill-Kilner pushback technique7 (Figs. 1, 3, 
and 4). These methods have been criticized for the 
extensive use of incisions, wide subperiosteal under-
mining, and exposure of raw bone, which poten-
tially increase scarring and impair maxillary growth.

In contrast, others have advocated minimizing 
incisions and avoiding bone exposure to optimize 
facial development. As noted, Furlow described 
direct repair of the hard palate mucosa without 
relaxing incisions in his original article on double-
opposing Z-plasty.28 However, direct repair tech-
niques remain somewhat limited in their scope. 
When attempting closure of the hard palate with 
dissection through the cleft site only, one study 
noted that relaxing incisions were necessary in 42 
percent of cases.29 Pan et al. similarly advocated 
a minimal-incision palatoplasty with extensive 
lateral dissection across the alveolus to allow for 
additional mucosal mobilization. This procedure 
could not be universally applied but was success-
fully performed in 78 percent of cases, with a fis-
tula rate of 7.6 percent.30

Since introduction of the vomerine flap in 
1934 by Pichler,31 numerous international insti-
tutions have adopted its use for hard palate clo-
sure, arguing that this method theoretically 
improves facial growth by minimizing scarring 

in growth-sensitive areas of the palate.32,33 Sev-
eral studies have shown favorable results in these 
patients.34–36 A systematic review on this subject, 
however, noted that all studies assessed were retro-
spective and nonrandomized, with contradictory 
results. Thus, no definitive conclusions regarding 
the effects of this technique on maxillary growth 
could be made.37

Several flaps have been suggested to help 
prevent fistulas and minimize the exposure of 
raw bone surfaces. Among these, the buccinator 
musculomucosal flap (or buccal flap) has shown 
promise. One group described use of this flap for 
coverage of exposed bone following asymmetric 
repair of the hard palate, in which the noncleft 
side was elevated and mobilized to the opposite 
side.38 This flap has also been used bilaterally for 
successful palatal lengthening.39

Soft Palate Repair
Renewed focus has recently been placed on 

the quality of the repair of the soft palate and, 
in particular, its musculature. In 1969, Kriens 
first described the intravelar veloplasty, in which 
the palatine musculature is released from the 
posterior edge of the hard palate and reap-
proximated at the midline40 (Fig. 5). Although 
the Kriens intravelar veloplasty remains a com-
mon approach for reconstruction of the levator 
sling, the Furlow palatoplasty and radical intrave-
lar veloplasty procedures have gained increas-
ing popularity.27,41 To gauge the efficacy of these 
methods, Timbang et al. conducted a systematic 
review comparing the results of double-opposing 
Z-plasty against straight-line intravelar veloplasty 
repairs.42 Although the authors concluded that 
there was a higher rate of secondary operations 
for velopharyngeal insufficiency in straight-line 
repairs, the study itself was criticized for fail-
ing to account for an evolution in the practice 
of muscle reconstruction, culminating in the 
radical intravelar veloplasty popularized by both 
Sommerlad and Cutting.43,44

The radical intravelar veloplasty procedure 
advocates a more aggressive separation of the 
levator muscle from tensor attachments, typi-
cally by performing a tensor transection, which 
releases the anterior tethering of the levator 
sling and allows for more optimal retroposition-
ing.32,44 Sommerlad et al. specifically favor use 
of an operating microscope to optimize visu-
alization during the procedure and document 
excellent results, albeit with a steep learning 
curve.45,46

Fig. 3. Von Langenbeck palatoplasty. Markings are shown of 
the lateral relaxing incisions, which allow creation of bipedicled 
flaps for closure of the cleft. This technique permits limited clo-
sure of anterior palatal defects and is best used when no cleft 
of the alveolus is present. [Reprinted from van Aalst JA, Kolappa 
KK, Sadove M. MOC-PSSM CME article: Nonsyndromic cleft pal-
ate. Plast Reconstr Surg. 2008;121(Suppl):1–14.]

D
ow

nloaded from
 http://journals.lw

w
.com

/plasreconsurg by R
zU

S
ysR

IyqiZ
g+

J5ivY
joyV

6s6t/G
+

nV
O

Y
ytT

yC
2t5u

bv2M
w

44N
k6aw

D
K

bkjm
0/C

B
5w

IB
T

Z
voL4f4lG

lgiJznd6kQ
qeA

eP
qdT

Y
zT

n66446m
qQ

H
Y

Z
E

8w
20w

LA
yD

V
4K

55/5jim
yl9b230=

 on
11/06/2023



Copyright © 2016 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited. 

Volume 139, Number 1 • Cleft Palate

195e

Fig. 4. Veau-Wardill-Kilner pushback palatoplasty. Similar to the Bardach tech-
nique, mucoperiosteal flaps are based on the greater palatine vessels and ele-
vated over the hard palate. To obtain palatal lengthening, the flaps are then 
“pushed back” in a V-Y fashion. However, this procedure may leave behind 
more significant areas of exposed bone than the other procedures described. 
[Reprinted from van Aalst JA, Kolappa KK, Sadove M. MOC-PSSM CME article: 
Nonsyndromic cleft palate. Plast Reconstr Surg. 2008;121(Suppl):1–14.]

Fig. 5. Classification of intravelar veloplasty procedures. Type 0, no muscle repair; type I, no muscle 
dissection with midline reapproximation; type II (Kriens intravelar veloplasty), release of muscle 
fibers from the posterior edge of the hard palate without detachment of the tensor tendon; type 
III (radical intravelar veloplasty), levator fibers are released from anterior attachments with tensor 
transection, retropositioned, and reapproximated at midline; type IV (overlapping intravelar velo-
plasty), levator fibers are dissected free from other muscles, retropositioned, overlapped, and tight-
ened. (Classification scheme adapted and updated from Andrades P, Espinosa-de-los-Monteros A, 
Shell DH, et al. The importance of radical intravelar veloplasty during two-flap palatoplasty. Plast 
Reconstr Surg. 2008;122:1121–1130.)
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Nguyen et al. performed a comparison of 
speech results from four separate intravelar 
veloplasty approaches.47 The study assessed velo-
pharyngeal function in those without intrave-
lar veloplasty reconstruction (type 0), Kriens 
intravelar veloplasty (type II), radical intrave-
lar veloplasty (type III), and a newly described 
overlapping intravelar veloplasty (type IV)48 
(Fig. 5). The overlapping intravelar veloplasty 
group demonstrated significantly better velo-
pharyngeal function at 3 years when evaluated 
against the others. A notable trend toward more 
aggressive management of the levator yielding 
better speech results was also suggested by the 
authors.47 The surgery involves a soft palate pro-
cedure consisting of a radical separation of the 
levator muscle from its surrounding components 
(Fig. 6), dissection to the origins of the levator at 
the skull base, followed by overlapping and tight-
ening of the levator sling (Fig. 7)—a technique 
that is supported by computational models for 
optimization of velopharyngeal closure.49,50 The 
mucosa is then closed with a single oral Z-plasty 
(Fig. 8). This is the author’s preferred method 
of palate repair. (See Video, Supplemental Digi-
tal Content 1, which displays dissection of the 
hard palate with a modified two-flap palato-
plasty technique. This video is available in the 
“Related Videos” section of the full-text article 
on PRSJournal.com or at http://links.lww.com/
PRS/B914. See Video, Supplemental Digital Con-
tent 2, which shows dissection of the soft palate 
and components separation of the muscle of the 
velum. This video is available in the “Related 
Videos” section of the full-text article on PRS-
Journal.com or at http://links.lww.com/PRS/
B915. See Video, Supplemental Digital Content 
3, which demonstrates overlapping intravelar 
veloplasty and closure of the oral mucosa. This 
video is available in the “Related Videos” section 
of the full-text article on PRSJournal.com or at 
http://links.lww.com/PRS/B916.)

Surgical maneuvers to assist in closure of the 
palate have been elucidated in a number of stud-
ies. To optimize tension-free closure of the soft 
palate, Pan et al. described wide dissection of 
the tissues extending to the choanae, releasing 
mucosa off the pterygoid and palatine bones.30 
Mendonca et al. sought to assess the effectiveness 
of different surgical maneuvers to provide maxi-
mal mobility of the oral mucosa. They noted that 
release of the dense fibrous attachments overlying 
the palatine aponeurosis was the most effective 
method of providing laxity at the hard/soft palate 
junction.51

Reconstruction of the Tensor Veli Palatini
Eustachian tube dysfunction is a nearly ubiq-

uitous problem suffered by children born with 
cleft palate. In one classic report, infants with 
cleft palate were noted to have a 97 percent inci-
dence of otitis media with effusion within the first 
2 years of life.52 Because of concern that tensor 
transection at the time of levator reconstruction 
may exacerbate ear problems, Cutting has cham-
pioned a tensor tenopexy, in which the tendon is 
sutured directly to the hamulus. Flores et al. evalu-
ated three sets of patients: those who underwent 
no tensor transection, those who underwent ten-
sor transection, and those who underwent ten-
sor tenopexy. By age 7, they found a significantly 
increased need for myringotomy tubes in the ten-
sor transection group compared with the other 
cohorts. The study also noted a trend toward bet-
ter results in the tensor tenopexy group.53 Another 
team performed a prospective, randomized, con-
trolled trial of patients who underwent either ten-
sor tenopexy or tensor transection. After 1 year 
of close follow-up with otoscopy, tympanometry, 
and audiometry, they found no evidence that ten-
sor tenopexy improved hearing loss or decreased 
eustachian tube dysfunction.54

FISTULA
A systematic review focusing on the develop-

ment of postpalatoplasty fistulas identified an 
overall incidence of 8.6 percent.55 There was no 
significant association with the repair technique. 
However, the severity of the cleft was a notable fac-
tor in fistula formation, as those presenting with 
cleft lip and palate (Veau class III/IV, 17.9 per-
cent) had a higher fistula rate than in cleft palate 
alone (Veau class I/II, 5.4 percent)55 (Table 2). A 
second systematic review had similar results, with 
an overall incidence between 7.87 and 9.81 per-
cent. Again, it was seen that fistula rates were sig-
nificantly lower in patients with cleft palate alone 
(Veau class I/II, 2.6 to 4 percent) compared with 
patients with unilateral cleft lip and palate (Veau 
class III, 11.62 to 13.71 percent).42 Jackson et al. 
described a 30-year experience with a modified 
Furlow palatoplasty and also found a strong cor-
relation with cleft type and fistula development. 
Although the overall incidence was 5.2 percent, 
the odds of developing an oronasal fistula were 
five times higher with a bilateral cleft lip and pal-
ate than with cleft palate alone.56

Given recent interest in the use of acellular 
dermal matrix to prevent or correct fistula forma-
tion following palatoplasty, a systematic review was 
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conducted on its effectiveness in fistula prevention 
in both primary palatoplasty and secondary fistula 
repair. Although the overall fistula rate was lower 

in both of the acellular dermal matrix groups, the 
authors concluded that the literature consisted 
primarily of retrospective, nonrandomized studies 

Fig. 6. Woo components separation palatoplasty (with overlapping intravelar veloplasty). 
Part I: dissection (see Video, Supplemental Digital Content 2, http://links.lww.com/PRS/
B915). (Left) The Veau cleft muscle (a conglomeration of the tensor, levator, palatopharyn-
geus, and palatoglossus muscles) is initially dissected free from the oral and nasal mucosa. 
(Right) The Veau cleft muscle is then separated into its requisite components. The anterior 
edge of the levator is released from the aponeurosis of the tensor (along with any attached 
musculature). The palatoglossus and palatopharyngeus muscles are separated as a unit 
from the posterior edge of the levator. The levator is then free to be bluntly dissected deep 
down to its origins at the petrous portion of the temporal bone. These procedures must be 
performed carefully, as the muscle elements are not readily separated without dissection 
to their origins, making this an initially challenging endeavor.

Fig. 7. Woo components separation palatoplasty (with overlapping intravelar veloplasty). 
Part II: Z-plasty. (Left) The nasal mucosa is closed with a straight-line incision. The oral 
Z-plasty is then marked and incised. (Right) The Z-plasty flaps facilitate visualization and 
access for muscle reconstruction. The tensor aponeurosis and palatopharyngeus/palato-
glossus are each sutured together at the midline. The end of one levator muscle is then 
anchored to the base of the opposite site.
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of Level IV or lower, and were therefore unable to 
recommend its routine clinical use.57

SPEECH DEVELOPMENT AND 
VELOPHARYNGEAL INSUFFICIENCY

The development of velopharyngeal insuffi-
ciency following cleft palate repair has traditionally 

been documented between 15 and 30 percent.58 In 
contrast, Sullivan et al. specified that the incidence 
of velopharyngeal insufficiency was less than 12.5 
percent when palatoplasty was performed before 11 
months of age,59 and Mahoney et al. described an 
overall rate of 10.3 percent over a 10-year period.60

It is widely accepted that reconstruction of the 
levator veli palatini (accomplished with intravelar 

Fig. 8. Woo components separation palatoplasty (with overlapping intravelar veloplasty). 
Part III: closure (see Video, Supplemental Digital Content 2, http://links.lww.com/PRS/
B915). (Left) The other end of the levator is then sutured to the base of its counterpart for 
completion of the overlapping intravelar veloplasty. Additional tightening of the levator 
sling (to the surgeon’s satisfaction) is the norm. (Right) The oral Z-plasty flaps are trans-
posed and the mucosa is closed. On completion of this technique, the appearance resem-
bles that of a Furlow palatoplasty.

Video 1. Supplemental Digital Content 1 displays dissection 
of the hard palate with a modified two-flap palatoplasty tech-
nique. This video is available in the “Related Videos” section of 
the full-text article on PRSJournal.com or at http://links.lww.
com/PRS/B914.

Video 2. Supplemental Digital Content 2 shows dissection of 
the soft palate and components separation of the muscle of the 
velum. This video is available in the “Related Videos” section of 
the full-text article on PRSJournal.com or at http://links.lww.
com/PRS/B915.
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veloplasty) is critical to the development of normal 
resonance during speech. However, a prospective 
randomized trial published in 1989 comparing 
the results of Kriens intravelar veloplasty (Fig. 5) 
to no-levator reconstruction showed no benefit 
from intravelar veloplasty.61 Since then, the radi-
cal intravelar veloplasty (with transection of the 
tensor veli palatini and levator retropositioning) 
has been advocated with notable improvement in 
speech outcomes, with rates as low as 4 to 7 per-
cent cited.32,41 Indeed, when one study recently 
compared radical intravelar veloplasty to a non–
intravelar veloplasty group, the rate of velopha-
ryngeal insufficiency was significantly improved 
with muscle repair.62

Rather than an end-to-end repair of the mus-
cle, the Furlow double-opposing Z-plasty achieves 
both an overlap of the palatine musculature and 
lengthening of the soft palate in an ingenious geo-
metric overlay of musculomucosal flaps28 (Fig. 2). 
Jackson et al. reviewed a 30-year experience with 
a modified Furlow palatoplasty technique. In 
their study of 559 patients who received speech 
evaluation after age 5, the rate of velopharyn-
geal insufficiency was 8.1 percent. A competent 

velopharyngeal mechanism was seen in 72.4 
percent, whereas 21.5 percent had borderline 
results.56

Besides surgical technique, additional factors 
have been associated with the development of velo-
pharyngeal insufficiency. Most institutions reported 
a higher rate of velopharyngeal insufficiency with 
more severe clefts.32,59,60 Mahoney et al. identified 
male sex, shorter palate length, and larger cleft 
width as independent predictors of poorer speech 
outcomes.60 An evaluation of 1300 patients at the 
Bremer Klinik in Germany found a significant cor-
relation between the rate of velopharyngeal insuffi-
ciency and the surgeon performing the procedure.58

Age at Surgery
Sullivan et al. noted a significant association 

between age at the time of surgery and the need 
for surgical management of velopharyngeal insuf-
ficiency.59 Similarly, patients who underwent cleft 
palate repair with double-opposing Z-plasty before 
18 months of age were seen to have better speech 
outcomes compared with those receiving surgery 
later. When findings from Pittsburgh Weighted 
Speech Scale scores were broken down into their 
nasality, emission, and articulation components, 
the presence of compensatory misarticulation 
was recognized to be the primary culprit for these 
lower scores.56 These findings are corroborated 
by a prospective, longitudinal study that looked at 
the degree of speech development and the timing 
of surgery. Their analysis found that those indi-
viduals who were less lexically advanced (less than 
five words) and younger (mean age, 11 months) 
had overall better speech outcomes than those 
who were more advanced in speech and older 
(mean age, 14 months).63

FACIAL GROWTH
Roughly 25 percent of individuals with repaired 

unilateral cleft lip and palate require orthognathic 
surgery after completion of skeletal growth.64,65 
In contrast, classic studies have shown that unop-
erated cleft patients have normal facial growth 
into adulthood.66,67 Maxillary deficiency following 
repair of orofacial clefts is thought to be related to 
an intrinsic primary defect and also caused by scar-
ring from surgical reconstruction. In fact, infants 
with cleft lip and palate have been shown to have a 
deficiency in the volume of maxillary alveolar bone 
compared with normal controls.68 Concerns have 
been raised that the degree of restriction and scar-
ring associated with lip and palate repair have a sig-
nificant impact on facial growth. A preponderance 

Table 2. Veau Cleft Classification

Class Description of Cleft

I Soft palate only
II Soft and hard palate to the incisive foramen 

(secondary palate only)
III Unilateral cleft lip and palate
IV Bilateral cleft lip and palate

Video 3. Supplemental Digital Content 3 demonstrates overlap-
ping intravelar veloplasty and closure of the oral mucosa. This 
video is available in the “Related Videos” section of the full-text 
article on PRSJournal.com or at http://links.lww.com/PRS/B916.
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of the literature describes a characteristic growth 
inhibition of the maxilla of cleft lip and palate 
patients, particularly during adolescence.69–71

Staging of Repair
Staging of the operative repair is not commonly 

performed in the United States. In fact, a recent 
survey noted that 88 percent of cleft surgeons prac-
tice a one-stage cleft palate repair.27 Nonetheless, 
concern over a limitation in facial growth has led 
some to advocate a staged repair of the palate, with 
initial repair of the velum followed by a delayed 
reconstruction of the hard palate. Supporters of 
this technique have noted significant improvement 
in growth of these patients compared with those 
having undergone single-stage repair.72 However, 
as discussed in the previous review, conflicting evi-
dence exists with respect to this issue. In prospec-
tive trials, Liao et al. showed a decrease in maxillary 
growth and protrusion with single-stage repair,73 
whereas De Mey et al. found no significant differ-
ence in maxillary projection at age 15 between a 
single-stage group and a two-stage Malek protocol. 
Moreover, anteroposterior growth after single-stage 
repair was not significantly different from noncleft 
controls.74 With regard to speech, however, signifi-
cant limitations in phonologic development have 
been identified with a two-stage reconstruction 
compared with single-stage palatoplasty.75,76

OBSTRUCTIVE SLEEP APNEA
Although the strength of evidence remains 

weak, several studies have demonstrated an asso-
ciation between cleft palate deformity and an 
increased incidence of sleep apnea. Overall, 32 
percent of patients with cleft palate at one cen-
ter screened positively for obstructive sleep apnea 
when administered a questionnaire.77 In a small 
cohort of patients, the identification of sleep 
apnea preoperatively was significantly associated 
with postoperative respiratory distress, the need 
for supplemental oxygen, and a lengthened hos-
pital stay.78 Robison and Otteson performed a 
retrospective analysis of 459 subjects with cleft 
palate undergoing sleep studies and reported an 
increased prevalence of sleep-disordered breath-
ing and obstructive symptoms compared with 
controls.79 MacLean et al. had similar findings in a 
prospective study of 50 patients, where 75 percent 
were reported to frequently snore or have heavy 
or loud breathing while asleep.80 In this group, 
greater sleep disruption was associated with lower 
cognition scores, dimishied quality of life, and 
poorer weight gain.81

CONCLUSIONS
As we advocate for the increased use of evi-

dence-based medicine, it is critical that surgeons 
not only consider the strength of the scientific evi-
dence but also temper the data with the particu-
lar idiosyncrasies of their own practices, patient 
populations, and surgical proficiency. As each 
of our experiences is unique, it is essential that 
individual practitioners closely follow their own 
results and consider changes to surgical practice 
when the evidence suggests better outcomes are 
possible.

Based on a review of the most recent evidence 
on cleft palate, expecting families should be coun-
seled on risk factors associated with orofacial cleft 
development. After delivery, infants with cleft pal-
ate alone and those presenting with other con-
genital anomalies should be referred for genetic 
consultation.

For intraoperative pain control, local infiltra-
tion with bupivacaine remains the gold standard, 
although evidence exists to support the use of 
maxillary nerve blocks and administration of intra-
venous acetaminophen perioperatively. Although 
little consensus information exists regarding the 
exact timing of cleft palate repair, the author 
advocates repair between 9 and 12 months of age, 
preferably before significant development of lan-
guage (more than five words). Numerous tech-
niques exist for cleft palate repair, with evidence 
arguing in favor of more radical approaches to 
reconstruction of the levator sling, either with 
radical intravelar veloplasty or with overlapping of 
the muscle with Z-plasty.

Fistula rates overall are 8.6 percent, with more 
severe clefts demonstrating a greater chance of 
this complication. Strong evidence does not yet 
exist for advocating two-stage palate repair, with 
one-stage reconstructions predominating in the 
United States. Obstructive sleep apnea should be 
watched for in all patients with cleft palate.

Albert S. Woo, M.D.
Division of Plastic and Reconstructive Surgery

The Warren Alpert Medical School of Brown University
2 Dudley Street, MOC 180

Providence, RI 02905
Albert.Woo@Lifespan.org
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