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INTRODUCTION

This final part of the publication series discusses treatment 
strategies and modalities for patients suffering from Siebold–Robin 
sequence (SRS) and Fairbairn–Robin triad (FRT). Different 
clinical findings in these conditions lead to various custom‑made 
treatments. Clear clinical distinctions have been elaborated 
between SRS and FRT in a total of 266 cases in a database of 
4158 recorded cleft cases.

The number of SRS cases reported by a European clinic greatly 
contributes to the total number of cases reported in the literature.[1] 
In the database presented here, only a rather small group of 
cases has been detected and recorded. In many SRS cases, the 
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Context: The disorder currently accepted as Pierre Robin syndrome/anomaly/sequence (PRS) has been plagued by controversy 
ever since initially being described. Controversy exists not only about the appropriate terminology and etiopathogenesis of 
the disorder but also about its management. Therefore, clinical findings and treatment outcomes of a large database of 266 
PRS cases were compared with the current state of knowledge in the scientific literature related to history, clinical description, 
diagnostic criteria, epidemiology, theories of oligohydramnios, mandibular catch‑up growth, midfacial hyperplasia, and early 
management. Aims of Part 4: To provide a systematic treatment protocol for Fairbairn–Robin triad (FRT) and Siebold Robin 
sequence (SRS) patients based on clinical findings and experience with 266 PRS cases. Subjects and Methods: A plethora of 
treatment modalities and their outcome in literature have been compared to those applied in this database and their outcomes.
Results: The management of SRS/FRT depends on various factors including compromised airways, feeding difficulties, as well 
as the sequence of the reconstructive ladder. Conclusion: Based on the novel PRS subdivisions, a stepwise sequential treatment 
approach is outlined, addressing the particular needs of each disorder systematically.
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ABSTRACT

infants might not have been referred to a cleft clinic seeing that 
they did not present with a palatal cleft, and may most probably 
have been successfully managed by pediatricians with long‑term 
nasopharyngeal intubation treatment.
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This analysis is based on 266 Pierre Robin syndrome (PRS) cases 
which represent a part of an overall database of 4158 cleft cases 
recorded at the largest cleft lip and palate unit in South Africa.

SUBJECTS AND METHODS

The management of PRS patients should address four problems:
• Compromised or obstructed airways
• Feeding difficulties
• Timing and sequence of primary palatal reconstruction (FRT) 

as well as the treatment of mandibular micro‑/retrognathic 
deformity

• Any secondary treatment in SRS/FRT patients.

Airways
Not all SRS/FRT cases necessarily present with compromised 
airways due to glossoptosis. However, in FRT cases with wide 
U‑shaped palatal clefts, the tongue may slot into, thus being 
displaced into the nasal cavity, causing airway obstruction.

Less severe airway impairments in SRS and FRT cases are 
characterized by:
• Coexisting ankyloglossia
• Midfacial hyperplasia
• Other unknown factors associated with pharyngeal and 

tracheal development.

Treatment strategies depend on the severity of compromised 
airways and may encompass:
• Application of a palatal plate with a pharyngeal extension (SRS) 

raising the soft palate (sP)
• Palatal obturator with dorsal extension (FRT) [Figure 1]
• Nasopharyngeal intubation
• Glossopexy
• Mandibular distraction osteogenesis
• Tracheotomy
• Timely and sequential palatal reconstruction (FRT) 

[Tables 1 and 2].

Feeding
In this study, the patients who underwent palatal plate therapy 
were evaluated [Table 3]. Some patients could not tolerate an 
extended plate during feeding due to breathing difficulties. In 
a few patients suffering from a severe gastroesophageal reflux, 
primary reconstruction of the cleft palate was not feasible before 
laparoscopic Nissen fundoplication surgery had been performed.

A few cases developed premature exhaustion during feeding 
due to lower facial third deformities such as micrognathia, 
microglossia, and glossoptosis that caused a reduced fluid intake. 
In one case, a percutaneous endoscopic gastrostomy (PEG) 
became necessary to avoid dehydration [Figure 2].

Primary reconstruction of the palate
At the Facial Cleft Deformity Clinic in the University of Pretoria, 
Republic of South Africa, the sequence of palatal reconstruction 
was changed three times from 1983 to 2015, as follows:

• Hard and soft palate (hPsP) cleft closure in a single intervention. 
In cases with only a sP cleft plus a severe micrognathia, the 

palate was reconstructed in a single procedure at 12 months 
of age

• Hard palate (hP) reconstruction at 6 months, followed by sP 
closure at 12 months of age

• sP closure at 7 months, followed by hP reconstruction 
11 months later[2] [Table 4].

Most patients were operated according to the third protocol, apart 
from those born with a sP cleft only.

Secondary reconstruction in Siebold–Robin sequence and 
Fairbairn–Robin triad patients
For FRT patients, most secondary reconstructions due to 
velopharyngeal incompetency consisted of velopharyngeal flap 
procedures. In a few severe cases, dynamic sphincteroplasty or 
palatal distraction was performed. Generally, it prevails that the 
wider the cleft and the shorter the sP, the more likely velopharyngeal 
incompetency will occur. A velopharyngeal incompetency is 
further amplified in the presence of hypoplastic adenoidal tissue. 
Furthermore, nonoperated sP halves are often asymmetrical in length 
possibly contributing to a unilateral velopharyngeal insufficiency.

Not all cases displayed sufficient catch‑up growth in adulthood 
resulting in persistent mandibular hypoplasia. After orthodontic 

Table 1: Compromised airways
Total PRS SRS FRT
266 21 245
Severely compromised 
airways

15 95

Treatments Numbers Successful Numbers Successful
Palatal plate therapy 2 0 187 159
Nasopharyngeal intubation 0 - 16 14
Glossopexy 0 - 13 3
Mandibular distraction 6 4 3 2
Tracheostomy 2 2 7 7
PRS=Pierre Robin syndrome; SRS=Siebold–Robin sequence; 
FRT=Fairbairn–Robin triad

Table 2: Treatment protocol for SRS and FRT
SRS FRT

Main problems
Airway Yes Yes
Feeding Sometimes Yes
Oro-/nasotracheal intubation (for tracheostomy/

distraction)
Yes (cleft 
surgery)

Airway treatment (postnatal sequence)
Intubation if necessary (ventilation) Yes Yes (immediately, 

or during following 
3 weeks, if airway 
situation worsens)

Plate with distal extension Seldom (=extraoral 
fixation)

Yes

Glossopexy Seldom Yes
Nasopharyngeal intubation (long-term) Yes Yes
Tracheostomy* (or first distraction) Yes Yes
Distraction* (closure of tracheostomy) Yes Yes

Feeding treatment (postnatal sequence)
Nasogastric tube Yes Yes
Plate treatment (as obturator) No Yes
Gastrostomy Yes Yes

*Treatments can be applied in a reversed order, depending on the age and 
circumstances of patient[2]
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decompensation and alignment, the mandibular retrognathia and 
lack of chin projection were corrected by means of a bilateral 
sagittal split osteotomy and/or genioplasty.

The accurate number of patients undergoing secondary 
reconstruction could not be determined as some of the patients 
underwent orthognathic surgery at institutions other than the 
Facial Cleft Deformity Clinic due to geographical and logistic 
reasons.

RESULTS

A palatal plate with pharyngeal extension for compromised 

airways was inserted in two SRS cases. For both patients, the 
treatment proved unsuccessful.

Of the 187 FRT patients, 19.3% (36 of 187) presented with 
ankyloglossia, and consequently with less severe compromised 
airways. However, 25% (9 of these 36) presented with severe 
compromised airways, of which six presented with additional 
feeding problems.

Of the FRT cases, 159 (84.1%) could be treated successfully with 
a palatal obturator plate with pharyngeal extension [Figure 1].

Less commonly used treatment modalities in compromised 
airways were:
• Long‑term nasopharyngeal intubation for a period of up to 

3 months in 16 FRT patients with a success rate of 87.5%
• Glossopexy, in terms of a tongue‑mandibular adhesion, was 

performed on 13 FRT patients. Whereas early dehiscence 
occurred in 76.9% (10 of the 13 cases), concomitant airway 
improvement appeared in 80.0% (8 of the 10 cases). The latter 
probably happened due to postsurgical scarring processes 
within the tongue and/or oral floor

• Six (28.6%) SRS and 7 (2.9%) FRT patients underwent 
distraction osteogenesis due to compromised airways with a 
success rate of 66.7% in both subgroups

Figure 1: Suction and drinking plate with pharyngeal extension Figure 2: Gastrostomy with percutaneous endoscopic gastrostomy

Figure 3: Hard palate width before soft palate repair Figure 4: Hard palate width, 11 months after the soft palate was repaired

Table 3: Feeding problems
Total PRS SRS FRT
266 21 245
Feeding problems 16 103
Treatments Numbers Successful Numbers Successful
Plate therapy 0 - 187 143
Reflux-medical treatment 0 - 8 1
Nissen 0 - 7 6
PEG 1 1 15 15
PRS=Pierre Robin syndrome; SRS=Siebold–Robin sequence; 
FRT=Fairbairn–Robin triad
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• Immediate postnatal tracheostomy as a last resort to overcome 
compromised airways was performed on 2 (9.5%) SRS patients 
and 4 (1.6%) FRT patients. These cases make part of an 
overall of 7 (2.9%) FRT patients undergoing tracheostomy to 
overcome severely compromised airways [Table 1].

In 76.5% (143 of 187) of FRT patients, palatal obturator plate 
treatment succeeded in overcoming feeding problems. Reflux 
problems were encountered in eight FRT patients. Only one of 
the latter could be treated successfully with medication, whereas 
the remaining seven patients had to undergo laparoscopic Nissen 
fundoplication surgery which proved successful in six patients.

Patients (SRS 1 [4.8%] and FRT 15 [6.1%]) presenting with 
persistent feeding problems and poor weight gain received a 
PEG, mainly for a period of 6–12 months [Table 3].

Primary surgery of the soft and hard cleft palate was performed 
using one of the three previously described treatment protocols. 
The first is single stage surgical intervention which had previously 
been used to repair hPsP clefts. In this study population, it was 
used for rare isolated sP clefts in 23 out of the 245 (9.4%) FRT 
patients. The second protocol was implemented as a two‑stage 
surgical procedure, whereby the hP was reconstructed at six 
and the sP at 12 months of age. In the reversed third protocol, 
initially, the sP cleft was repaired at seven followed by the hP 
cleft at 18 months of age. This modality was used in 185 (75.5%) 
of the FRT cases [Table 4].

Secondary reconstructions have mainly been performed 
to manage velopharyngeal incompetency and mandibular 
hypoplasia. Velopharyngeal reconstruction was performed in 
39 (15.9%) of the 245 FRT cases compared to 44 (3.0%) of 
a total of 1480 patients with other isolated cleft palate. Two 
SRS patients underwent secondary distraction osteogenesis 
to correct mandibular hypoplasia in an anterior‑posterior 
dimension.

DISCUSSION

The management of SRS/FRT patients is multifaceted, depending 
on the type and extent of concomitant disorders, including:

• Compromised airways, with or without obstruction
• Feeding difficulties
• Sequence of primary palatal cleft repair (FRT) and treatment 

of eventually severe mandibular hypoplasia
• Other secondary reconstruction at a later stage.

One of the major threats in these patients is compromised airways, 
with or without obstruction potentially leading to hypoxia due 

to glossoptosis. Hypoxia may not always be associated with 
noticeable obstructive episodes.[3‑6]

Initially, SRS/FRT infants should undergo a clinical examination 
encompassing, especially their nutritional status and clinical signs 
of respiratory obstruction, both in cradle and supine position. If the 
initial examination does not show any evident airway compromise 
during the nonfeeding period, the examination should be repeated 
during feeding.[7] Caouette‑Laberge et al.[8] included serial blood 
gas analysis as well as polysomnographic examinations to 
monitor their patients. However, polysomnographic studies are 
not routinely conducted at institutions,[9] including the clinic at 
which this study was conducted.

In cases with respiratory distress, it is advocated to either 
establish a nasopharyngeal airway[10,11] or to apply a modified 
nasopharyngeal tube with oxygen nasal prongs to address 
shortcomings inherent to traditional nasopharyngeal airway 
management.[12,13]

Various surgical procedures have been used to address 
compromised airways in SRS/FRT patients. Glossopexy, 
hyomandibulopexy, subperiosteal release of the mouth floor, 
and tracheotomy are all known as valuable options to secure 
compromised airways.[8,9,14‑18] In selected cases, additional 
mandibular distraction osteogenesis[19,20] or mandibular forward 
traction by means of extraoral extended wires[21] was employed.

The glossopexy procedure, with its numerous modifications, 
such as tongue‑lip adhesion[22] or tongue‑mandibular adhesion[2] 
holds several complications such as wound dehiscence, tongue 
lacerations, salivary ducts injuries, and ankyloglossia secondary 
to scar tissue formation.[17] In 1977, Randall[18] described a 
modification of the tongue‑lip adhesion technique to improve 
airways. Evaluation of the glossopexy in those 13 cases presented 
in Table 1 concluded that it served only for temporary airway 
management. Effective adhesion occurred in only 23.1% of these 
cases, suggesting that this procedure should only be considered 
in cases with minimal feeding disorders.

Very few patients, 28.6% of SRS and 2.9% of FRT cases, needed 
mandibular distraction osteogenesis. Mandibular distraction 
osteogenesis has been reported to be useful to prevent 
tracheostomy procedures in PRS cases.[22] Even though this 
treatment modality is not suitable in infants with tracheomalacia, 
it might replace tracheostomy procedures in SRS/FRT patients 
with severely compromised airways in the future. Prominent 
lifelong soft tissue scars on the height of the mandibular ramus or 
angle as well as eventually displaced dental follicles display the 
most common adverse events of this technique.[23] Mandibular 
distraction osteogenesis proved successful in addressing airway 

Table 4: Cleft palate reconstruction (Fairbairn–Robin triad)
Total 245 sP cleft hPsP cleft hPsP cleft hPsP cleft
Sequence of procedure

Done elsewhere One procedure * One procedure * Two procedures ** Two procedures ***
Unknown procedure (sP 7m or 12m) (hPsP 12m) (hP 6m; sP 12m) (sP 7m; hP 18m)

Number
12 23 4 21 185

*First protocol; **Second protocol; ***Third protocol
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obstruction in 66.7% of the tracheostomy‑dependent children 
in this study.

Feeding disorders in these PRS children might be subject to 
oroesophageal motor disorders, motor dysfunction, and/or 
brainstem dysfunction.[3‑6] Feeding difficulties may also occur 
due to secondary respiratory disorders or chronic airway 
obstruction.[24] These complications have been split into separate 
categories, determined by the extent of compromised airways 
related to oxygen saturation and scale of feeding disorders based 
on weight gain.[7]

Of special concern are neonates with clear signs of respiratory 
obstruction that worsens in supine position and during feeding.[25] 
When infants fail to thrive, it is often due to either feeding 
disorders or respiratory obstruction with subsequent pulmonary 
hypertension secondary to chronic hypoxia.[25] However, it 
has to be kept in mind that in syndromic SRS/FRT patients, the 
underlying syndrome itself might be the main cause for failed 
thriving.[3]

In this database, slightly more severe feeding disorders (44.7%) 
were observed than severely compromised airways (41.4%). In 
76.5% of FRT patients, the insertion of a pharyngeal extended 
palatal plate/obturator secured the airways and successfully 
facilitated feeding. Persistent gastroesophageal reflux was 
treated with laparoscopic Nissen fundoplication surgery, 
whereas PEG was performed in cases still reluctant to thrive. 
Pharyngeal extended palatal obturator therapy in FRT patients 
and PEG in SRS/FRT patients with continuous feeding problems 
thus represented the most common treatment strategies in this 
study. Nasogastric tube feeding seldom represents a long‑term 
solution. It may be used in SRS/FRT patients, on a short‑term 
basis combined with palatal plate therapy (FRT). Therefore, the 
recommended treatment strategies for SRS and FRT patients vary 
slightly.

Little has been published relating to cleft palate repair sequencing. 
It is well understood, that FRT patients may display significant 
variations in both cleft length and width,[26] constituting challenges 
for surgical repair. It has been reported that up to 7.1% of patients 
developed compromised airways after palatoplasty.[27]

As highlighted in Table 4, three different sequences were used 
for cleft repair in the here presented patients. With the two‑stage 
approach where the sP cleft was repaired first, postoperative 
compromised airways occurred in only 2.7%. A two‑stage 
approach with an initial sP repair, therefore keeping the hP 
cleft, facilitates postoperative breathing in FRT patients.[2] The 
tongue’s position slowly adapts to an anteroinferior positioning 
of the palatal shelves which favors respiration and feeding. The 
hP cleft, which shrinks in width over a period of 11 months 
[Figures 3 and 4] can then be closed at 18 months of age.[28]

Velopharyngeal insufficiency after palatal repair occurred in 
15.9%, slightly lower compared to the range from 16% to 
38% reported by others.[29] All cases presented here (39 of 245) 
were reconstructed using a superior pedicle velopharyngeal 
flap. Only 1.6% (4 of 245) underwent an additional dynamic 
sphincteroplasty. Two (0.8%) FRT patients underwent a secondary 

palatal distraction for velopharyngeal incompetency at 9 years 
of age.[30]

In 67.9% of the SRS/FRT cases, no mandibular catch‑up growth 
occurred. Once adolescent, these patients underwent bilateral 
sagittal split osteotomies with or without advancement genioplasty 
to address their mandibular hypoplasia in the anterior‑posterior 
dimension.

Based on these findings, taking into consideration difficulties 
that often occur during oro‑ and/or nasotracheal intubation,[31] 
the following sequential treatment protocols can be 
recommended for SRS and FRT[2] patients with persisting airway 
compromise [Table 2]:
• SRS – nasopharyngeal tube for 2–3 months, followed 

by a mandibular distraction osteogenesis, followed by a 
tracheostomy, in case the previous particular treatment step 
was unsuccessful

• FRT – pharyngeal extended palatal obturator therapy 
extending into the sP and/or to keep the tongue base position 
anteriorly,[32] a nasopharyngeal tube for 2–3 months,[13] a 
glossopexy, a mandibular distraction osteogenesis, and as 
a last resort a tracheostomy, in case the previous particular 
treatment step proved to be unsuccessful.

The following shortcomings of these treatment steps should be 
remembered:
• Soft tissue dehiscence after glossopexy often occurs, but the 

majority of patients benefit from this procedure due to scar 
formation in the floor of the mouth and tongue

• Visible scars due to extraoral approaches for the mandibular 
distraction osteogenesis. However, intraoral approaches and 
insertion of distractor devices are technically very demanding 
in neonates and infants and therefore should never be the 
first choice in addressing compromised airways. In cases of 
a tracheostomy performed immediately postnatal, consider 
to postpone the distraction until 12 months of age.

Reviewing prevailing scientific literature related to treatment 
approaches in PRS patients one might get the notion that 
currently rather aggressive ways to secure airways are applied, 
immediately using second tier surgeries, such as tracheostomy, 
glossopexy, and mandibular distraction osteogenesis.[33,34] This 
is totally contrary to the treatment protocols derived from this 
database.

CONCLUSION

As each SRS and FRT case may present with a specific bucket list of 
symptoms and priorities, stipulation of treatment protocols remains 
challenging. Under certain circumstances, the appropriate strategy 
may vary considerably, especially related to intraoral defects and 
facial deformities which need to be individually addressed. By 
means of a large database and the interrelated clinical experience 
appropriate treatment protocols were developed and successfully 
applied in both SRS and FRT cases.

Based on the novel PRS subdivisions, a stepwise sequential 
treatment approach is outlined, addressing the particular needs 
of each disorder systematically.
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