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Tongue-Lip Adhesion in the Management of Pierre Robin
Sequence with Airway Obstruction: Technique and Outcome
Faye Huang, MD; Lun-Jou Lo1, MD; Yu-Ray Chen1, MD; Johnson C. Yang, MD;
Chen -Kuang Niu2; MD, Mei-Yung Chung2, MD
Background: Airway obstruction and feeding difficulty can occur in patients born with
Pierre Robin sequence. In select patients with pronounced micrognathia, surgical intervention to relieve the airway obstruction is necessary. The surgical
indications and appropriate surgical procedure continue to have a great deal
of controversy. The purpose of this study was to evaluate our experience of
tongue-lip adhesion in the management of upper airway obstruction associated with Pierre Robin sequence.
Methods:
From March 1995 through May 2002, a total of 14 patients with Pierre Robin
sequence, who were admitted to the pediatric neonatal intensive care unit
either with prolong intubation, poor body weight gain, or repeated airway
infection, underwent tongue-lip adhesion (TLA). The operation was performed by raising mucosa flaps and approximated the muscles between
tongue and lower lip. Retention sutures were used. The patients were evaluated for clinical responses.
Results:
Our successful rate with tongue-lip adhesion was 70%. Ten of the 14 patients
showed clinical improvements including extubation of the endotraccheal
tube, body weight gain, return for home care, reduced episodes of respiratory
infection, and improvement in O2 saturation and blood gas. The surgical procedure was simple to perform without major complications.
Conclusions: This retrospective review showed that with a thorough preoperative airway
evaluation, TLA could be successfully used to treat select patients with
Pierre Robin sequence suffering from severe upper airway obstruction.
Thus, TLA should be first considered when surgical relief of airway obstruction is indicated and when obstruction is limited to the classic tongue base
obstruction type.
(Chang Gung Med J 2005;28:90-6)
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T

he triad of glossoptosis, micrognathia, and cleft
palate is known as Pierre Robin Sequence
(PRS).(1) The concept of “sequence” suggests that

one anomaly causes subsequent anomalies, and
micrognathia is believed to be the inciting anomaly
in patients with PRS.(1,2) Airway obstruction and
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feeding difficulties arise and the severity of the problems vary. PRS can be life threatening during the
neonatal period with the onset of airway obstruction,
which can occur at any time right after birth. If left
untreated, prolonged airway obstruction can lead to
acute or chronic hypoxia, cyanosis, apnea episodes,
aspiration, respiratory tract infection, feeding difficulties, malnutrition, and failure to thrive.
Subsequent complications of chronic hypoxia are
chronic carbon dioxide retention, elevated pulmonary vascular resistance, cor pulmonale, right
heart failure, and cerebral hypoxia.(1,3,4) It is therefore
important to identity and treat airway obstruction as
soon as possible. The treatment protocol for PRS
usually starts with conservative and positional management. Pharyngeal airway appliance or tracheal
intubation is used to keep airway patent. Surgical
intervention is considered for a patient with prolonged use of an appliance or intubation, failure of
conservative management, and repeated problems
related to airway obstruction. Surgical methods
include tracheostomy, tongue-lip adhesion (TLA),
mandibular distraction, and others. However, the
selection of surgical methods differs among surgeons
and patient care centers.
TLA is a simple surgical procedure in which the
surgeon sutures the tongue anteriorly to the lower lip
and opens up oropharyngeal airway space as the
tongue base is pulled forward. Techniques of TLA
were introduced in the 1940s and have been modified.(5-8) The application of TLA was controversial,
mainly because of the concern regarding its effectiveness.(9-11) As the tracheostomy during the infant
stage may include the need for complicated care and
possibility of morbidity, TLA has been employed as
an initial step when surgical intervention for airway
management is indicated at the Chang Gung
Craniofacial Center.(12, 13) Secure adhesion procedures
were used to prevent dehiscence of TLA. In this retrospective study, we report our experiences of TLA
on 14 consecutive PRS patients with airway obstruction that did not respond to conservative management.

METHODS
From June 1995 through May 2002, a total of 14
patients were identified with PRS and were treated
with tongue-to-lip procedures. The characteristic

Chang Gung Med J Vol. 28 No. 2
February 2005

appearances of small and recessed chins were present. Thirteen full-term newborns with one premature infant were enrolled in this study. The mean
body weight was 2894.9 gram with the range
between 1960 g to 4100 g. The mean age at the time
TLA was performed was 87.07 days old with the
range between 18 days to 348 days. Two patients
were initially treated with tracheotomy at other institutions. Twelve of the patients had isolated cleft
palates and two patients had normal palates. Other
associated anomalies included congenital heart disease, brain atrophy, and Hirschsprung's disease.
Twelve of the 14 patients were admitted to the pediatric intensive care unit, with prolonged use of
oropharyngeal airway appliance or tracheal intubation, difficult feeding, poor body weight gain, and
repeated respiratory infections. Our initial treatment
for the patients with PRS was conservative treatment
which including position, instrumental airway maintenance, oxygen supply, nutritional support, antibiotics, and chest care. When conservative treatment
failed to treat the acute airway obstruction, surgical
treatment was performed. Surgical intervention was
judged necessary by both pediatricians and surgeons
from the presenting conditions, medical history, and
results of nasopharyngoscopy. When there was no
other associated airway problems or neurological
diseases, TLA was the first step airway management
proposed and consented to by the parents. In two
patients, tracheostomy had been performed in other
hospitals, and TLA procedures were accepted in
order to facilitate decanulation and home care.
The TLA operation was performed under general anesthesia. Orotracheal intubation for anesthesia
was applied in the 12 patients without a prior tracheostomy, and intubation through the tracheostomy
was used in the remaining two patients. Traction
sutures at the lateral aspect of the tongue were performed on both sides for pulling out the tongue. The
tongue frenulum was released by direct electric coagulation if it restricted the outward movement of the
tongue. An unrestrained tongue protrusion from the
root of the tongue was ensured. The ventral surface
of the tongue was pulled anteriorly to contact the
lower lip mucosa. A slight tension was exercised
with this action in order to move the tongue base forward to release the pharyngeal airway. A contact area
was estimated for muscle adhesion. An inferior-base
mucosa flap about 20 x 8 mm from the lower lip and
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a superior-base mucosa flap at same size from the
ventral surface of tongue were elevated, exposing the
underlying muscle of the lower lip and tongue. The
lower lip mucosa flap was flipped backward across
the gum and sutured to the lower edge of the tongue
wound. Solid muscle-to-muscle approximation
between the tongue and lower lip was achieved using
three to four 4-0 PDS sutures. The sutures were tied
at the same time after all were placed. Then the
tongue mucosa flap was flipped forward and sutured
to the superior edge of the lower lip wound, covering
the tongue-lip muscle sutures (Fig. 1). Finally two
retention sutures using 3-0 Nylon were anchored
near the tongue base, brought out through chin skin
surface, and tied over silicone buttons (Fig. 2). The
postoperative care was non-specific.
The retension sutures were kept for 2 weeks and
used to protect the muscle adhesion for smooth healing. The patients were evaluated for clinical respons-

Fig. 1 The lower lip mucosa flap was flipped backward
across the gum and sutured to the lower edge of the tongue
wound. Solid muscle-to-muscle approximation between
tongue and lower lip was achieved using three to four 4-0
PDS sutures. The sutures were tied the same time after all
were placed. Then the tongue mucosa flap was flipped forward and sutured to the superior edge of lower lip wound,
covering the tongue-lip muscle sutures.
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es, including feeding, oxygen saturation, and body
weight gain. If improvement was observed during
the follow-up examinations, a trial of removing
endotracheal tube was performed.

RESULTS
Fourteen patients were identified with PRS and
were treated with TLA. Patients remained on intubation after the operation for a period of 5 to 12 days.
Retention sutures were kept in place for 12-14 days.
Four patients had wound dehiscence, and all four had
received a second procedure of the tongue-lip adhesion. Our success rate, which also included patients
who needed a second procedure of TLA, was 71%
(10/14), in terms of successful airway management.
Patients with successful airway management showed
clinical improvements such as body weight gain,
return to home care, marked reduction in the
episodes of respiratory infection, and improvement
in both arterial blood gas and O2 saturation. In our
series, five patients needed further surgical treatments including a second procedure of the TLA and
three needed tracheostomies. One of the two patients

Fig. 2 Two retention sutures using 3-0 Nylon were anchored
near the tongue base, brought out through chin skin surface,
and tied over silicone buttons.
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who had tracheotomy done elsewhere was successfully decannulated after TLA procedure. The other
patient with the prior tracheostomy remained on tracheostomy despite of the performance of TLA.
After the TLA procedure, 3 patients had prolonged nasograstric tube feeding. Feeding difficulties
may persist from 1 to 3 months. Most of our patients
went to bottle-feeding without difficulties. Seven of
the 14 patients had TLA performed by the junior
author, and the timing for the division for TLA and
palate repair was at 12 months old. Five of the
patients underwent the division of tongue-lip adhesion and had palate repair at 12 months of age. Two
patients without cleft palates had division of TLA at
12 months of age. No patient demonstrated obstructive apnea after palate repair and concomitant take
down of the tongue-lip adhesion at 12 months old.
The remaining 7 patients had palate repair at 12
months old or older and take down of TLA at 18
months or 3 to 6 months after palate repair. In the
group of patients who had division and palate repair
performed at different times, TLA was performed by
the senior author. Division of the TLA and palate
repair was performed either at the same time or at
two different times, as long as the patient showed a
normal weight gain, without repeated airway
obstruction or infection and without feeding difficulties before the palate repair or the division of the
TLA. There were no no death in our patients. The
mean hospital staying was 58 days with the range of
27 days to 194 days.
Three PRS patients required further tracheotomy. One patient who had a prior tracheotomy and
remained on tracheotomy, had laryngomalacia and
tracheomalacia, which was confirmed by
nasopharyngoscopy. Another patient who needed tracheotomy was associated with multiple brain infarctions. The patient who needed tracheostomy and the
one who remained on tracheostomy did not receive
nasopharyngoscopy evaluation prior to TLA because
it was not a routine procedure at the time of their
admissions.

DISCUSSION
Most of the infants with Pierre Robin sequence
are successfully managed using non-surgical techniques. However in neonates with pronounced
micrognathia, failure to thrive due to chronic airway
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obstruction, or severe respiratory distress, surgical
intervention to relieve the obstruction is necessary.
This may take the form of tongue-lip adhesion, distraction osteogenesis, or tracheotomy. Due to the
great variation and severity of airway obstruction
and feeding difficulties encountered in these patients,
there is no consensus with regard to the choice of
method for surgical airway management.(14) Using
surgical approaches that are less invasive with fewer
long term complications than tracheotomy is our preferred treatment of choice. The results of this retrospective study show that TLA effectively released
airway obstruction in 71% of patients. Thus, tracheostomy can be avoided in the majority of patients
who required surgical airway management.
Glossoptosis is not the only contributor to upper
airway obstruction in children presenting with
PRS.(15-18) Factors that cause upper airway obstruction
in infants with PRS are often the primary features of
the associated syndrome and could include skull base
anomalies, pharyngeal hypotonia, nasal airway constriction, lower airway abnormalities, and central
nervous system disorders.(15,16) For this reason, timely
diagnosis and accurate morphologic and endoscopic
work-ups are of extreme importance. The treatment
options essentially depend on the location, severity,
and mechanism of airway obstruction. Depending on
individual status, the appropriate methods of management of PRS patients during the neonatal period
include prone positioning, pediatric nasopharyngeal
airway, endotracheal intubation, mandibular traction,
orthopedic appliance, tongue-to-lip adhesion, tracheotomy, and distraction osteogenesis. (4,19,20)
Conservative management should always be performed prior to surgical treatment. Weight gain, arterial blood gas, pulse oximeter, apnea monitor, and
respiratory rates of the patients were monitored as
references to determine the effects of the specific
treatment. Nasopharyngeal airway has been useful in
relieving the airway obstruction of patients with
PRS. Although using nasopharyngeal airway seems
to be a simple technique, the placement of nasopharyngeal tube at an appropriate level is a challenge.
The nasopharyngeal tube is an unstable mode of
therapy especially when it needs to be employed for
a long period of time. (9) Prolonged use of the
nasopharyngeal airway or endotracheal intubation
constitutes the need of surgical airway management.
Tracheotomy should be a primary consideration
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in patients with multiple areas of airway obstruction,
significant secondary respiratory abnormalities, and
central apnea.(14) Tracheotomy was avoided by most
surgeons mostly due to longer hospital stay, parental
consent, and the demand for home care.
Tracheostomy has greater morbidity, especially in
newborns.(12,13) Complications such as tracheal stenosis, granuloma formation, and esophago-tracheal fistula were other reasons for using tracheotomy as the
last resort for the management of airway in PRS.
Although mandibular distraction osteogenesis may
provide a definitive structural resolution of micrognathia, complications with distraction osteogenesis
have included damage to the teeth buds, injury to the
inferior alveolar nerve, and unsightly facial scars.(2,21)
Distraction osteogenesis is technically more difficult
than other alternatives and requires good compliance
from the parents.(2)
The concept of tongue-lip adhesion for relief of
obstructive apnea associated with PRS was first popularized by Douglas in 1946.(5) Many modifications
of the procedures of tongue-lip adhesion have been
published including Routlege in 1960, Randall in
1977, and more recently Argamaso in 1992.(6) In our
series, three of the four dehiscence from tongue-lip
adhesions occurred during the early years when the
technique was being developed. The incidence of
complications and the failure rate of tongue-lip adhesions has decreased as the technical modifications
have improved and with increased experience in performing the procedure. (6,22) The concept of strong
muscle-to-muscle sutures arose from our experience
of performing adhesion cheiloplasty for patients with
wide cleft lip and palate.
Based on the study results by Sher et al, by
using flexible fiberoptic nasopharyngoscopy in a
review of 53 infants with PRS, four types of airway
obstructions were found.(23) In type I, the obstruction
is caused by posterior movement of the tongue
against the posterior pharyngeal wall and was the
most common. In the cases of Type II, the obstruction is due to the posterior and the superior displacement of the tongue promoting contact between the
tongue, velum, and pharyngeal wall in the superior
oropharynx. Type III obstruction is a pharyngeal
obstruction, caused by prolapse of the medial wall of
the pharynx. Type IV obstruction is due to the constriction of the pharynx in a circular manner by
movement of the tongue and both lateral pharyngeal
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wall. Only for cases of type I obstruction, without
any other associated anomalies, is TLA the treatment
of choice.(6,10) In addition, it must be determined that
the upper airway obstruction can be fully resolved by
positioning the tongue forward. As for Type II, III,
and IV, they do not respond well to TLA because
other factors contributing to apnea and tracheostomy
may be indicated.
Although TLA is a simple procedure, complications can still occur. Reported complications involving all forms of TLA are button and suture cutting
through the tongue, wound dehiscence, injury to
Wharton's duct, scar formation on lip, chin, and floor
of mouth, feeding problems, epiglottis tethering leading aspiration, and dental abnormalities.(10,11,20) Using
our TLA method, we have found that the number of
wound dehiscence decreased, and there were no
unsightly scarring, feeding problems, or dental
abnormalities.
Another important cause of failure of TLA is
poor patient selection, as in the presence of laryngomalasia and tracheomalasia that occurred in this
series. Careful assessment including nasopharyngoscopy provides helpful information for the proper
selection of surgical modality and preventing treatment failure. Nasopharyngoscopy is now a routine in
our center and should be performed to rule out other
upper or lower airway problems and to see the
obstruction type prior to the performance of TLA.
In conclusion, airway obstruction in PRS
involves multiple factors, there is no single treatment
that will resolve all cases.(6,17,23) Appropriate airway
management and feeding programs must be tailormade for each PRS patient. A thorough preoperative
airway evaluation is therefore of paramount importance before any treatment is implemented to rule out
any underlying airway pathology and concurrent
neurological diseases. As demonstrated in our
review, tongue-to-lip adhesion is a simple surgical
procedure without major or long-term complications.
In the classic base-of-tongue obstruction, i.e., Sher's
type I obstruction without other associated airway
abnormalities, TLA should be considered first when
surgical relief is indicated.(6,15)
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