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Abstract

Pierre Robin Sequence (PRS) refers to a group of birth defects that typically include micrognathia and
glossoptosis. These conditions can lead to airway obstruction at the base of the tongue and may be
accompanied by cleft palate. Hypoplasia of the mandible leads to glossoptosis, which results in
obstruction of the upper airway, feeding difficulties and sleep-disordered breathing. But there are no
studies that have reported on the complete range of sleep-related outcomes in infants with Pierre
Robin sequence that had undergone Mandibular Distraction Osteogenesis (MDO).
Objective: 73 infants aged 1-12 months with a diagnosis of Pierre Robin Sequence (PRS), who had
undergone MDO (MDO) at the Vietnam national children's hospital between 2019 and 2021.
Methods: A longitudinal study.
Results: The 73 infants included, 32 (43.8%) were male, 11 (15.1%) were premature and 56 (76.7%)
had isolated PRS. The average age at MDO was 35 days (IQR: 22 to 60 days). The infants were
extubated on postoperative day 4 (IQR: 3 to 4 days). Tube feeding rate is 89.0%. The mean AHI of the
subjects group decreased markedly after MDO treatment; dropped from 25.5 pre-operatively to 1.7
post-operatively (p<0.001). Obstructive Apnea Hypopnea Index (AHI) decreased from 22.1 before
MDO to 1.1 after MDO. The lowest SpO2 nadir increased from 74.3% to 84.2%, whereas obstructive
apneas reduced from 76.2 to 5.8, hypopneas decreased from 48.1 to 22.1 (p=0.032), and time spent
below 90% SpO2 decreased from 4.3% to 0.7% (p<0.001).
Conclusion: MDO improved several architectural parameters which strongly affect to sleep with PRS.
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Introduction

PRS is a group of birth defects including small jaw and tongue, 
with or without cleft palate; can lead to airway obstruction at 
the base of the tongue. In the United States, the incidence of 
PRS is quite low, ranging from 1 in 5000 to 1 in 7000 births 
[1-3].

Hypoplasia of the mandible leads to glossoptosis, which can 
lead to feeding difficulties, Sleep-Disordered Breathing (SDB), 
and obstruction of the upper airway [4-6]. SDB, especially in 
the form of Obstructive Sleep Apnea (OSA), is an almost 
universal finding in infants with PRS, with prevalence ranging 
from 85% to 100% [7]. The morbidity associated with OSA in 
infants is well described and this can result in failure to thrive, 
developmental and learning delays, cor pulmonale, and 
ultimately, death [8]. Costa, et al. found in a large retrospective 
review that mortality at PRS was 16.7% [9].

Recent publications advocate routine Polysomnography (PSG) 

screening in all patients with PRS who have difficulty eating 
and in patients with desaturations in the prone position [10,11]. 
The objective nature of PSG makes it an ideal tool to guide 
airway management and prevent Obstructive Sleep Apnoea 
(OSA) related morbidity [12,13].

The treatment of airway obstruction by Pierre Robin series has a 
wide range of options, from observation or prone position for 
mild cases to different types of surgery (including tongue-lip 
adhesions, osteogenesis) (mandible or tracheostomy) for severe 
cases [14,15]. MDO has become a popular treatment for airway 
obstruction in infants with Pierre Robin sequence that have 
micrognathia, as it directly addresses the underlying issue-the 
hypoplastic mandible [16]. Although there has been some 
limited evidence for resolution of obstructive sleep apnea 
following MDO. However, no study has reported 
comprehensive sleep-related outcomes in infants with PRS after 
MDO [17-19]. For that reason, our aim is to describe changes in 
sleep-related respiratory parameters in infants with Pierre Robin 
sequence that underwent MDO in Vietnam.

Curr Pediatr Res2023; 27 (05): 1-10
ISSN 0971-9032

www.currentpediatrics.com

Curr Pediatr Res 2023 Volume 27 Issue 051

Accepted on   2th May, 20231

ooooo

Retr
ac

tio
n N

ot
e



Methodology
We performed a longitudinal study of 143 infants aged 1-12 
months diagnosed with PRS who underwent MDO at the 
Vietnam national children's hospital in the period of 2019 to 
2021. The research was approved by Hanoi medical university 
review board.

We did not include children older than 12 months, lacking 
information in the medical records. The information on each 
subject was reviewed simultaneously by two independent 
Otolaryngologists for the results unifying. We conduct physical 
examination of all newborns; perform sleep endoscopy, direct 
laryngoscopy, rigid tube bronchoscopy and PSG.

The sleep endoscopy is the use of a flexible fiberoptic 
endoscope to examine the airway, tongue position, and jaw 
thrust when the infants were supine and supine. All patients 
were treated by the same team of surgeons. This team will be 
in charge of plastic and reconstructive surgery with mandibular 
distraction. Postoperative PSG was performed at the end of the 
distraction process but before hardware removal.

General information on sex, age, and clinical symptoms related 
to upper airway obstruction were examined before and after 
MDO. FFL findings were documented in detail with drooping 
of the tongue in various positions and findings of laryngeal 
palsy. Classification pediatric otolaryngologists will classify 
laryngomalacia according to the mild, moderate and severe 
grades associated with epiglottitis collapse. During the physical 
examination at the time of Flexible Fiberoptic Laryngoscopy 
(FFL) and direct laryngoscopy and bronchoscopy, the 
additional signs of reflux as well as airway compromise were 
also noted. Regarding the method of data processing, we 
employ a paired sample t-test that was used to compare the 
pre- and post-MDO means of measurement before and after the 
MDO.

Results
In a cohort of 143 infants with PRS, 109 (76.2%) treated by 
airway-related surgery (either MDO or tracheostomy).

Seventy-third infants (66.9% ) were eventually included in the 
study because they met all inclusion criteria There were 36 
infants who were not eligible to participate in the study due to: 
criteria for exclusion included being intubated at birth during 
polysomnography, undergoing polysomnography more than 3 
months after MDO, and having undergone oxygen titration or a 
split-night study with oxygen. Of the 73 infants included, 32 
(43.8%) were male, 11 (15.1%) were premature and 56 
(76.7%) had isolated Pierre Robin sequence (Table 1).

Demographic and clinical
characteristics

All infants (%)

No. 73

Male 32 (43.8)

Prematurity 11 (15.1)

Isolated PRS 56 (76.7)

Age at MDO, day

Median 35

IQR 22-60

Post-operative intubation, days

Median 4

IQR 3-4

Total hospital length of stay, days

Median 29

IQR 23-39

Tube feeding (NG or GT) at pre-MDO 65 (89.0)

Note: NG: Nasogastric Tube; GT: Gastrostomy Tube; IQR: Interquartile Range
Table 1.

 Demographic and clinical characteristics of infants.

The average age of MDO patients was 35 days (interquartile 
range, 22 to 60 days). The median age at MDO was not 
significantly different between infants with isolated Pierre 
Robin Sequence and those with syndromic Pierre Robin 
Sequence (36 days (interquartile range, 22 to 60) vs. 29 days 
(interquartile range, 21 to 85 days)).

No postoperative complications occurred and the children were 
extubated on postoperative day 4 (interquartile range, 3 to 4 
days). The length of hospital stay was 29 days (interquartile 
range, 23 to 39 days). Tube feeding rate is 89.0%.

Some aspects of sleep architecture were discovered to improve 
following surgery. The individuals' mean AHI fell significantly 
after MDO treatment. The mean AHI fell from 25.5 pre MDO 
to 1.7 post MDO, a mean difference of 23.8 (p<0.001); 
obstructive AHI decreased from 22.1 before MDO to 1.1 after 
MDO, both of which were substantial improvements.

The lowest SpO2 nadir increased from 74.3% to 84.2%, 
whereas obstructive apneas reduced from 76.2 to 5.8, 
hypopneas decreased from 48.1 to 22.1 (p=0.032), and time 
spent below 90% SpO2 decreased from 4.3% to 0.7%
(p<0.001). No infants have required tracheostomy as part of 
their airway treatment after surgery (Figures 1 and 2).

Figure 1. Comparison of Apnea Hypopnea Index (AHI) before 
and after MDO. Note: AHI pre MDO: (    ); AHI post MDO: 
(     ).
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Figure 2.  The difference of various aspects of sleep 
architecture between pre MDO and post MDO. Note: Pre 
MDO (    ); Post MDO (    ).

Discussion
MDO was first applied for infant’s treatment with hemifacial 
microsomia and treacher-collins syndrome in the 1990’s 
[20-22]. MDO is a less invasive option to procedures that have 
a higher morbidity and complication rate. Then, plenty reports 
have been published which demonstrating the procedure's 
efficiency and safety [23-25]. According to the literature, the 
MDO reduces the severity of OSA by preventing the need for a 
tracheostomy, assisting with decannulation, and reducing the 
need for tracheostomy [26-28].

The MDO expands the infant airway's anterior-posterior 
dimensions by lengthening the mandible and shifting the 
geniohyoid muscle attachment anteriorly. Lam, et al. 
demonstrated in a retrospective cohort study that MDO can 
prevent tracheostomy in PRS patients and facilitate 
decannulation in previously tracheostomised patients [29]. The 
overall success rate in this study was 75.6%. Meanwhile, the 
lower complication rate, only 26.8%, was critically higher in 
the group of tracheostomy than in the first MDO subgroup. 
Breik, et al. performed a 2016 meta-study from 66 articles that 
showed the success rate (defined as preventing tracheostomy) 
of 95.5% [26].

Among the patients in this study, the mean AHI significantly 
decreased from 25.5 preoperatively to 1.7 postoperatively, with 
a mean difference of 23.8 (p<0.001). The mean Obstructive 
Apnea-Hypopnea Index (OAHI) decreased from 22.1 to 1.1
after surgery. The mean lowest O2 saturation nadir increased 
from 74.3% to 84.2%. The SpO2 dropped from 4.3% to 0.8%. 
These results agree with the data from earlier sources. In the 
study of P. Papoff, et al. the author evaluated the treatment 
results of 24 PSG patients before and after MDO surgery. The 
study results showed that the average AHI of this group of 
subjects decreased from 47 to 10.9 after 1 month and further
decreased to only 2.5 after 1 year. The mean lowest value of O2 
saturation increased from 76.5% to 98.3% after 1 month and 
continued to increase to 98.5% after 1 year from the time of 
surgery.

This study also compared these results with a control group 
undergoing TLA and presented that MDO was dominant to 
TLA in patients without the syndrome [30]. Briek, et al. in 
their study found 11 articles comparing obstructive AHI before 

and after surgery. As a result, AHI was significantly reduced 
from 31.2 (before surgery) to 4.34 (after surgery), with a mean 
difference of 26.9 [26]. Another large retrospective study of 
121 patients reported significantly reduced mean AHI across 
all weight groups. However, children weighing<4 kg had better 
reductions than children weighing>4 kg (41.5 vs. 26.1).

The study concluded that MDO is an effective treatment 
method for low birth weight infants with high safety and low 
complications. To further elucidate the relationship between 
sleep indices and clinical symptoms of neonatal disease, 
Daniel, et al. performed a recent review of the literature on 
neonatal PSG [31]. The author studied 10 papers on the values 
of various parameters of PSG in infants. The results show that 
the upper limit of normality for OAHI and MAI is reported to 
be less than 1.0. In contrast, there was a gradual decrease with 
age in the central apnea index. The upper limit was 45 for 1 
month old infants, 30 for 2 month olds, 22 for 3 month olds, 
and 10-20 for elder age groups. The change in central apnea in 
the growing infant is thought to be due to the variation in 
respiratory physiology from the fetal to the infant’s period.

Conclusion
In our research sample of infants with PRS, MDO 
demonstrated the achievement well increasing parameters of 
sleep, in particular AHI. By the study of 73 children with PRS 
syndrome, mandibular stretching is highly effective in 
improving jawbone size and increasing airway size for 
pediatric patients. Thereby, it results in improving respiratory 
congestion and reducing the difficulty of nursing. The 
limitation of the study is that the number of infants who 
completely performed PSG after 3 months of MDO was still 
low compared to the total number of infants treated. Inter-
observer and internal reliability is ensured through data 
collection. All steps were performed exactly as described in the 
methods.
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