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Abstract
Postadenotonsillectomy velopharyngeal incompetence/insufficiency/dysfunction (VPI) is an uncommon but potentially surgically
challenging problem. We report a child without cleft palate who developed severe palatoglossal arch cicatrix and VPI after
adenotonsillectomy, and describe bilateral palatoglossal arch z-plasty to restore palatal function and speech.
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Introduction

Velopharyngeal incompetence/insufficiency/dysfunction

(VPI) is a potential complication after adenotonsillectomy

(Van Gelder, 1967; Lawson et al., 1972; Peterson-Falzone,

1985; Witzel et al., 1986; Pigott, 1994; Fernandez et al.,

1996; Hu et al., 2008). Neither nasopharyngoscopy nor

videofluoroscopy can preoperatively predict the influence

of tonsillectomy on velopharyngeal function (Hu et al.,

2008). Speech therapy cannot correct hypernasality due

to an anatomic abnormality (Croft et al., 1981; Witzel

et al., 1986; Fernandez et al., 1996). Surgical intervention

is usually reserved for patients who fail conservative treat-

ment with speech therapy and have an anatomic deformity

(Fernandez et al., 1996). When an operation is necessary,

multiple surgical options have been described (Witzel

et al., 1986; Graivier et al., 1992; Fernandez et al.,

1996; Hu et al., 2008). The choice for palatoplasty versus

pharyngeal flap or sphincter pharyngoplasty is generally

dictated by the dynamics and pattern of velopharyngeal

port closure (Hu et al., 2008). In patients without a cleft

palate, a less-invasive technique may be warranted. For

example, Graivier and colleagues (1992) described the

palatoglossus myomucosal flap pharyngoplasty for post-

tonsillectomy VPI with thick scarring. Our purpose is to

describe an alternative technique to correct palatoglossal

arch cicatrix and velopharyngeal insufficiency after

adenotonsillectomy.

Case Report

A 4-year-old girl was evaluated for sleep-disordered breathing/

obstructive sleep apnea secondary to adenotonsillar hypertro-

phy. She had a history of articulation problems but no hyper-

nasality. She was treated surgically with adenotonsillectomy.

Intraoperatively her palate was inspected and palpated, and no

submucous cleft palate was detected. There were no complica-

tions with surgery and postoperatively she had a marked

improvement in her breathing with no further signs of sleep

apnea. Nevertheless, as early as her first postoperative visit, she

was noted to have hypernasal speech. Initially the patient was

managed conservatively, with expectation that the hypernasal-

ity was transient. Nevertheless, the hypernasal resonance
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persisted. She was enrolled in speech therapy, but over the course

of 2 years there was no improvement in her speech. She was then

referred for evaluation and treatment in our multidisciplinary

cleft and craniofacial center. On physical examination, she had

contracture with thick scarring of the bilateral palatoglossal

arches with resultant tethering of the soft palate to the tongue.

Palatal and tongue movements were both limited by the contrac-

ture; the palate was pulled inferiorly and anteriorly and the velo-

pharyngeal port opened when she extended or moved her tongue

and the tongue retracted posteriorly and superiorly with

attempted palatal elevation (Figure 1). Videofluoroscopy demon-

strated a Golding-Kushner rating of 1.0 (complete lateral phar-

yngeal wall closure) in the sagittal closure pattern with a large

central velopharyngeal gap. She had no evidence of occult sub-

mucous cleft palate. A nasoendoscopy revealed incomplete con-

tact of the soft palate with the posterior pharyngeal wall resulting

in a large midline gap. Her Pittsburgh Weighted Value for Speech

Symptoms Associated with Velopharyngeal Incompetence was

11, indicating an incompetent velopharyngeal mechanism (Nei-

man and Simpson, 1975; McWilliams et al., 1981).

She was taken to the operating room and under general

anesthesia the firm contracture of the anterior tonsillar pillars

was palpated. A z-plasty was designed on each of the palato-

glossal arches to allow release and lengthening of the con-

tracted mucosa and palatoglossus muscles (Figure 2). The

palatoglossus muscle and the scar between the pillars and soft

palate were released and the z-plasty limbs were transposed

and sutured (Figure 3). At 14 months postoperatively, she

showed clinical resolution of the scar contracture with

improved and independent motion of the tongue and palate

(Figure 4). The Pittsburgh Weighted Value improved to 3.

Discussion

Velopharyngeal incompetence/insufficiency/dysfunction after

adenotonsillectomy can be due to the gap created by the

removal of the adenoids (Croft et al., 1981) or as a result of

scar contracture between the tonsillar pillars, the soft palate and

the tongue (Croft et al., 1981; Graivier et al., 1992). Adeno-

tonsillectomy necessitates compensation by the soft palate,

which must stretch further and traverse a greater distance to

obturate the velopharyngeal port (Neiman and Simpson, 1975;

McWilliams et al., 1981). Videofluoroscopy and nasopharyn-

goscopy are valuable investigations in assessing velopharyn-

geal port closure, but are not predictors of the effects of

adenotonsillectomy on the potential for postoperative VPI, and

Figure 1. Tonsillectomy complicated by scar contraction of the
anterior tonsillar pillar and palatoglossus muscle, which tethers the
palate to the tongue, limits palatal motion, and causes velopharyngeal
insufficiency.

Figure 2. Bilateral anterior tonisllar pillar z-plasty to release the scar
contracture and lengthen the pillar.

Figure 3. Anterior tonsillar pillar z-plasty and palatoglossus muscular
release lengthens the pillars.
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are therefore not usually part of a preoperative evaluation for

children with sleep-disordered breathing/obstructive sleep

apnea (Hu et al., 2008). In patients without a cleft palate, it is

also important to rule out genetic or neurological disorders as a

cause of VPI and articulation problems (Davison et al., 1990;

Swanson et al., 2011). Speech therapy is usually recommended

as a first treatment option for patients with VPI following ade-

notonsillectomy (Witzel et al., 1986). When conservative treat-

ment fails and an anatomic deformity is confirmed, surgical

approaches are considered and less invasive operations with

lower risks of morbidity should be given priority. Pharyngeal

flap complications such as airway obstruction and sleep apnea

have been well documented and should therefore be reserved as

a second line of treatment (Graham et al., 1973; Thurston et al.,

1980; Barot et al., 1986; Orr et al., 1987; Witt et al., 1996;

Swanson et al., 2011). Although the use of palatoglossus myo-

mucosal transposition flaps have been described to achieve

successful pharyngoplasty in patients without cleft palate,

pharyngoplasty procedures also have well-known complica-

tions as described in the literature (Graivier et al., 1992; Witt

et al., 1995; Witt et al., 1996).

We describe a successful method to address posttonsillect-

omy scar contracture of the palatoglossal arch with z-plasty.

Through release and lengthening of the palatoglossal arches

with bilateral z-plasty, our patient was able to achieve adequate

velopharyngeal competence without more extensive proce-

dures or morbidity noted in previous reports (Graivier et al.,

1992). This technique could also be used when previous ton-

sillectomy has damaged the posterior tonsillar pillar.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-

ship, and/or publication of this article.

References

Barot LR, Cohen MA, LaRossa D. Surgical indications and techniques

for posterior pharyngeal flap revision. Ann Plast Surg. 1986;16(6):

527-531.

Croft CB, Shprintzen RJ, Ruben RJ. Hypernasal speech following ade-

notonsillectomy. Otolaryngol Head Neck Surg. 1981;89(2);179-188.

Davison PM, Razzell RE, Watson ACH. The role of pharyngoplasty in

congenital velopharyngeal incompetence. Br J Plast Surg. 1990;

43(2):187-196.

Fernandez DB, Grobellar AO, Hudson DA, Lentin R. Velopharyngeal

incompetence after adenotonsillectomy in non-cleft patients. Br J

Oral Maxillofac Surg. 1996;34(5):364-367.

Graham WP, Hamilton RH, Randall P. Complications following pos-

terior pharyngeal flap surgery. Cleft Palate J. 1973;10:175.

Graivier MH, Cohen SR, Kawamoto HK, Fromwiller S. A new oper-

ation for velopharyngeal insufficiency: the palatoglossus myomu-

cosal pharyngoplasty. Plast Reconstr Surg. 1992;90(4):707-710.

Hu TL, Yun C, Wang R, Chen PKT, Lo LJ. Management of velophar-

yngeal insufficiency in the presence of enlarged tonsils: comparing

a one-stage versus two-stage treatment result. J Plast Reconstr

Aesthet Surg. 2008;61(8):883-888.

Lawson LI, Chierici G, Castro A, Egil EP, Miller ER, Owsley JQ. Effects

of adenoidectomy on the speech of children with potential velophar-

yngeal dysfunction. J Speech Hear Disord. 1972;37(3):390-402.

McWilliams BJ, Glaser ER, Philips BJ, Lawrence C, Lavorato AS,

Beery QC, Skolnick ML. A comparative study of four methods of

evaluating velopharyngeal adequacy. Plast Reconstr Surg. 1981;

68(1):1-10.

Neiman GS, Simpson RK. A roentgencephalometric investigation of

effect of adenoid removal upon selected measures of velopharyn-

geal function. Cleft Palate J. 1975;12:377-389.

Orr WC, Levine NS, Buchanan RT. Effect of cleft palate repair and

pharyngeal flap surgery on upper airway obstruction during sleep.

Plast Reconstr Surg. 1987;80(2):226.

Peterson-Falzone S. Velopharyngeal inadequacy in the absence of overt

cleft palate. J Craniofac Genet Dev Biol Suppl. 1985;1:97-124.

Pigott RW. Velopharyngeal (speech) disorder without overt cleft

palate. Br J Plast Surg. 1994;47(4):223-229.

Swanson E, Sullivan S, Ridgway E, Marrinan E, Mulliken J. Speech

outcomes following pharyngeal flap in patients with velocardiofa-

cial syndrome. Plast Reconstr Surg. 2011;127(5):2045-2053.

Thurston JB, Larson DL, Shanks JC, Bennett JR, Parsons RW. Nasal

obstruction as a complication of pharyngeal flap surgery. Cleft

Palate J. 1980;17(2):148.

Van Gelder L. An open nasal speech following adenoidectomy and

tonsillectomy. Pract Otolarhinolaryng. 1967;29(2):129-140.

Witt PD, Marsh JL, Marty-Grames L, Muntz HR. Revision of the

failed sphincter pharyngoplasty: an outcome assessment. Plast

Reconstr Surg. 1995;96(1):129-138.

Witt PD, Marsh JL, Muntz HR, Marty-Grames L, Watchmaker GP.

Acute obstructive sleep apnea as a complication of sphincter phar-

yngoplasty. Cleft Palate Craniofac J. 1996;33(3):183-189.

Witzel MA, Rich RH, Margar-Bacal F, Cox C. Velopharyngeal insuf-

ficiency after adenoidectomy: an 8-year review. Int J Pediatr Otor-

hinolaryngol. 1986;11(1):15-20.

Figure 4. Improved palatal movement and speech at 14-month
follow-up.
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