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MBSTRACT

Craniofacial and development increase is growth ocouming Keywords:  Swallowing,  Breastfeeding. ~ Craniofacial
within the first four years of iife, a period during which a development

feeding regimen can take effect. Craniofacial growth and
development are influenced by the function of such as
breathing, swallowing, chewirng, and sucking. World
MW{MMMM
breasteeding for the first six months of a baby's life, and then

breastieeding alongside solid foods for the next 12
to 24 months, or 35 long as the mother and baby want. Batues
who have sow sucking and swallowing reflexes will usually
have an effect on their ability 10 eat and speech development.
if the reflex does not appear, this indicates a sow
development of the brain or there i brain damage, for

example, there & trauma to the bith or LBW
conditions (Low Birth Weight infants). The aim of this study of
systematic review & 10 . cormelation of swallowing
and breastfeeding activities cramotacial growth
....-mnumd " | Web of Science

and Google Scholar. Studies published from 2016 1o 2020.
Artide were analyzed 270 anicles resulting in 68 anticles being
excluded, The full-text articles in the remaining 47 artickes
were re-analyred and excluded 37 articles and produced 10
artickes which were then entered into the analyus. All of these
artides show that swallowing and breastfeeding are closely
related to the cramsofacial development of children.

guction
ranofacial gr “a\d:....', nt are mfluenced by the
function of i, such as br lowing, chewing,
and sucking.“** In the early stages uf mouth development,

the patate is stifl soft and therefore can be formed ** Dunng
ineastfeeding, the baby moves the mastcatory muscles and
facial muscles naturally physiologically to heip compress the
breast to produce milk  This muscle action s believed 10
promate optmal cranofanad growth and development
compared to bottle feeding * Bottle feeding, can compress
the palate and cause 1 10 develop into an unnatural narrow
V- shape, and aso lead to nsulficient space to accommodate
teeth and transverse mismatch. On the other hand, during
breastfeeding when the baby ewpresses mulk from the
breast with a peristalss ke movement of the tongue, the
breast becomes flat and enlarged. Thes action leads to the
formation ol the palate mio a physiclogically round U shape
which allows room for dentition and reduces the oourrence
of crossbites ™ ¢

The greatest cramolacial increase s growth occurnng withen
the first lowr years of lfe, a penod duning which a feeding
regimen can lake effect. The abikty to drink in infants &

i Systematic Reviews in Pharnuey
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influenced by the presence of roctng (ookng forl, sucong
(sucking), and swallowing (swallowing) reflexes which wall
become controfied from the age of 3 months and thesr
function develops, namely the abbity to eatl and dnnk ™
Babies who have fast reflexes to certamn stimuli will have
better brain development than those with slow reflexes
Bahies who have slow sucking and swallowing reflexes wll
wsually have an effect on thew ability 1o eat and speech
development.= If the reflex does not appear, ths indicates a
slow development of the brain or there & brain damage, for
exampie, there s trauma to the head at birth or LBW
conditions (Low Birth Weght Infants). Another problem i
that babies are usually unable to carry out drinking activities,
30 they have growth and development problems, and may
have a small chance 1o Ive d they are nol cared for more
m'"w'.l 14

World Health Organuzation [WHO) currently
recommends exclusive breastfeeding for the first six months
of a baby's kfe, and then contifiling breastieeding alongsde
salid foods for the next 12 to 24 months, or s fong as the
and baby want.' This reco dation is supported

in the UK by the National Health Service (NHS).** Breast mik

Vol 12, Issuwe 2. Jan-Feb 2021




Correlafion of Swallowing and Breastfeeding Activifies on Children'y Cravaofacial
8 Development: Sysftmafic Review

is an excellent source of nutntion and contains immune cells, Data colkection
antbodies, and digestive enzymes. Therefore, breast mik The data that will be wsed in this research & secondary data
offers immunological protection to the immune system of a The data is oblaned from articles that are searched lor in
newborn who is potentially immature and helps the baby's the articdle database which will then be reviewed according
immune and digestive cystem to develop ™’ So the purpose 1o the research critena set by the researcher
of wramg thes systematic revew is to determine comrelation Procedure Systematic Review
ol swaliowing and breasticeding activities on children’s 1. Lterature search was conducted on the online database
craniofacial growth and development. PubMed, Web of Saences, and Google Scholar. in addition,
a search for the list of references 1o articies that fall into the
Methods indusion criteria was also camed out 10 find out whether
Data source there were other refated studies that were relevant 1o this
Data collection was carried out by searching the literature research
on the articke search site, Pubmed, Web ol Scences and 2. Keywords were determined in the lterature search,
Googhe cholar, which was published from 2016 1o 2020, the namely “swallowing and breastfeeding in children” and
search was carned out in December 2020 The data search “craniofacml growth during breastfeeding and swolawing”
was carreed  out  systematically using  the  keywords 3. Elaunate duplicated terature
= swallowing and breastfeeding n children™ and “craniofacial 4 Anticles are filtered on the baus of ttle, abstract, and
growth during brenstfeeding ond swalowing. ” keywords
Inchasion criteria 5. Read complete or partial artales that have not been
1. Anucles publshed from 20167020 elminated to determine whether the arcles meet the
2. Anticies in English eligibilty craena.
3. scenufic arucles that have been pubished and are 6. Data collection was done manually by creating a reseatch
avanl abbe online matrix conLaining: author's name, year, titie, and concluson
4 Anles that examine swallowing and breastfeeding in 7. Processing the data that has been obtaned
chidsen's cranwfacal development as a result of The literature search was carmed out on the onfine database,
research Pubmed, uung keywords, namely “swollowng ond
Exclusion critena treasifeeding in children” and “cramofocol growth duning
1. Arnicles in indonesian breastjeeding and swollowing™ of which 270 aicles were
2. Anicles that canmnot be accessed for free found

3. Ankles that do not discuss swallowing and
breastieeding in chidren's craniofadial development

‘%w‘d | Sciences and Google Scholar for the keywords |
| v swallowing and breastfeeding in children® and |
| |
S v — o
t Journal searches on data sources PubMed, Web of i Excluded articles: N =
Screenin i Sciences and Google Scholar for the keywords {I__)' 68
9 | “swallowing and breastfeeding m children” and | ' Article not on topic
i “craniofacial growth during breastfeeding amt’L (N = 59)
; _
1 ——
i Excluded articles: N =
s B, 57
Eligibili | Complete journal article text with | o o o0 40 ot
—T ~ discuss the
| relationship between
. ¥ o craniofacial growth
tnrlude Jourral articles that match the criteria n = JZI and development
BELE L
Figure L Flowchan Systematic Review
Result 68 articles beng excluded The fulltext atides in the
Alter eliminating duplcated antules, the titles and abstracts remaining 47 articles were re-analyred and excluded 37

ol each article were analyzed across 270 articles resulting in
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audes and produced 10 artickes which were then entered

into the analysis.
Table L. The characteristics of each artidle entered into a systematic review
=z {uthor Title iConcluson

o

ITET)

feeding Management n The abifity 10 eat and swaflow in infants born with
infants with Crarvofacal lraniofacial anomakies shows great varablity. infants
lAnomalies lwith the same medical diagnosi or craniofadial
anomalies may present very differently in the intrinsic
menagement of food and fhwd mtake. The instinctual
idrive 10 obtain food can be complicated by structural
idifferences, physiological instability, and emironmental
nfluences. These factors assessed individually and m
icombnation will assist in producing the most favorable
lee ding results possible with the overall goal of prowiding
adequate nutrition and hydration tor brain development
and growth, and facitating the most positive feeding

s [ill ML Merrow™'

3102

L&I — i Wiperience for the mfant and caregiver.

o Willette, Laura Hinkes w [Fiberoptic Examination of  [Fiberoptic endoscopic evaluation is a safe, well
IMolnaro, Dana M. Thompson, E Swallowing n the tolerated, and easy-to-perform option for mstrument
lames W. Schroeder™ fBreastfeeding infant levaluation for infants who are rity breastfed. Ths

idiagnostic too! supports filling the airway and provides
lobjective data that helps in the development of an
lunbeatable meal plan to optimize patient salfety with

| T o d breastfeeding. -
w [Montsersat Boronat-Catala, Jose ws HAssOCIation between astieedng is a protectve factor aganst postenior
ia, Carios Bellot- Arcis, José g idur ation of breastfeeding bite and Class il malocciusion in primary and rmixed
el Almernich Silla & Montserrat and malocchsions m teeth. The protective effect increases with the month of
WCatald-Puame’™ primary and mixed breastfeeding. There s no dear evidence that
identition:a systematic breastfeeding provides protection against the risk of
iew and metaanalysis lother maloccusions such as an open bite.
& [Suttikamon Sroiwatana and Pawin = tcomes of Video-Assisted |Vid ed teaching of breastfeeding is no better
Puspornpong’ 5 |Teaching for Latching in than routine teaching. Routine teaching with smal
stpartum Women: A oups and using hands-on teaching technigues is very

ndomized ControBied Trial mportant in producing better breastfeeding practices it
s intended that the dhid's cranofacal growth and
development can grow well )

feeding Versus Bottle |Breastfeeding can affect primary occlusion for atleast 6

:&Mﬂa Abreu Fonseca

{Thomaz, Cliudia Maria Coeltho Alves E Feeding on Malocclusion in - imanths
Lucana Freitas Gomes e Silva, {Children: A Meta-Analyus

WCecia Ci Costa Ribewro de (Study

IAlmesda, Teresa Seabra

Soares de Britto e Alves, Juliana
founot Hilgert, and Elana Marcia

| Ros Wendland )
- Eun Hae Park, Jae-Gon Kim, Yeon-Mi [a iation Between TherenatwehtmnEwmblwmem and
[Yare. lae-Gyu Jeon, Jun-B Yoo, lin- E eastfeeding and Chidhood childhood breathing patterns. Based on this review, we
yu Ksm, and Dae Woo Lee-' cathing Pattems: A ound that the requency of normal nasal breathing
tematic Review and increased with the duration of breastfeeding.
a-Anayss ﬂ.
« [Abarzia P. Constanzaa v ndardization of Early EFS scale & a tool that prowdes relevant information
" | Godoy M. Ana, Rublar P. Marianal. | [Feeding Skills (EFS) scale in  [lor describing the oral feeding of premature babies,
Siva Sch. Mariab, Velisquer 2 lpreterm infants allowing 1o identify areas of greatest ciﬂicdqaqumg
IMAnicab, Bustos M. Luisd® professional care, however, it & not sufficent 10 carry

out a comprehensive evaluation of the newbom feeding

o5
= Eauua Hernandez, Esther ilowing Analyses of Elvmnlﬂ\e swallowing characteristics of the two
Mandelbaum Gongalwes Baanchini® iNeonates and Infants in feeding methods reveated sgnificant differences among
Breastfeeding and Bottle- those impacting the diagnosis i the Videofluoroscopy
fleeding: Impact on swallow Studies, panicularty regarding the velar
Videofluoroscapy Swallow  [function

[Studies
iElla Christinne Lima Franga, Lucas _ |o Surface Elec ¥ hic  [Suprahyoid muscle activity was observed with

Wy Sy stematic Reviews in Pharmacy Vil 12, Issue 2, Jan-Feb 2021
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rvalho Aragio Abuguergue,
Lopes Castro Martmelli, Hda
chado Fiuza Gongalves, Cejana
Baiocchi Souwza, Maria Alves

iLingual Frenulum

lAnalyss of the Suprahyoid  jattach
IMuscles in Infants Based on [the tongue / sublingual caruncies, mdicating

Attachment dunng

of the Imguat fremul

to the middle third of

coordination between swallowing, sucking, and
breathing. Surface electromyography & effective in
diagnosing changes m the lingual frenulum. Thaus, A s
possible to dentify oral motor dysfunction

LAl hough i has been widely suggested that
lbreastieeding 5 linked to occlusion, there is not enough
lquality of evidence to suppon any of these clams. The
magarity of the studies in this area were of low quabty
and assessed only prmary teeth. It s therefore not
|possible 1o say acourately § the method of feeding has an
efiect on occlusion and if any of these effects are
continued on the permanent teeth.

arbosa’” eastfeeding
+ [Kate Parker, Matthew Chia® v [Breastieeding - does it
e g Laffect the occlusion?
Dascussion

The results of this systematic review ndicate that ingestion
and breastleeding are associated with cranwlacal growth
and development In Merrow's study,™ that the ablity to
eat and swallow in babes bom with craniofacial anomakies
is very different in the intrinsic management of food and
ligued consumplion, getting food can be compiicated due to
structural  diflevences,  physiclogical  instabdity, and
environmental factors. These lactors are judged 10 be
helpid in producing the most lavorable leeding results
possible with the owerall goal of providing adequate
nutrition and hydration for brain development and growth,
and faoitating the most positive feeding expenence for
infants and Garegwers.

Another study, MWia et al”” examined fibrotx endoscopc
apparatus % an evaluation of swallowng as a safe, well
wicrated, and ecasy-to-perform option for mstrumental
evaluation of swallowing for infants who are primarily
preastfed. This ool allows for comprehensive investigations
of the airway and provides objective data that assets in the

[TEwE
T84

Chest Band

B Cromnei 2()
L
=
-
\

development of a customized feeding plan to optwmare
patient safety with continued breastfeeding. In contrast to
the study of C nzaa et.al,™ researching the EFS (Early
Feedmg Skills) scale is a tool that provades relevant
infformation for describeng oral feeding in p e nfants
allowing to identify areas of greatest difficulty requir
professional cace, however, tools ths s nol sulficent 1o
camy oul a comprehensive evaluation of the newborn
feeding process. In addition, Franga et.al® who studied
cleciromyography to analyze greater suprahyoid muscle
activity, observed with the attachment of the lingua
frenulum to the middle third of the tongue / sublingual
caruncles, showing coordination between swalowng
sucking, and breathmg. Surface electromyography i
effective in diagnosing changes in the ingual frendum. Thus,
it is possible 1o identily oral motor dysfunction. Meanwhile,
research by Geddes et al® that uung ultrasound imagng
on nfants can identify the process of swallowing when the
child is brestfeeding (Fig. 2)

.'thl.lj[‘:’|
o

inspwabon Expwration

Sum of Chest and Abdommat Band

.v.‘hlwnli div) =

Tame (s

T
Swallow

Figure 2. An example of the signals obtained by respiratory inductve plethysmography. The top channel records the movement of
the chest band, the middie the abdominal band, and the third channel calculates the sum of the two bands x

Ultrasound wnaging i> a nommvasve accurate method for
detection of swallowing by visualization ol movement of the
milk bolus through the pharyngeal acea of a breast-feeding

1) Systematic Reviews in Pharmacy

infant. Furthermore, ultrasound imagng of swallowmng
correlates well with swallowang [swallow apnea) detected
using respiratory  inductive plethysmography. These
techniques have the potential to provide uselul nlormation
for inlants experiencing breast-feeding difficulties™ Unnil
now no one has attempted 1o noninvaswvely valdate RIP

Viod 12, bssue 2. Jan-Feb 2021
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detection of swallowing in breast feeding infants. We found
a ugnificant correlation between swallow apnea detected
by RIP and the movement of milk through the pharyngeal
area as detected by utrasound (Fig. 3) During this study
uitrasound occa-sionally detected more swallows than did
RIP. N s possible this small discrepancy could be due to
movement of the infam during feeding causing a distorted
RiP sgnal and making detection of the swallow difficult
indeed, excessive movement of the infant’s ams can induce
noise m the signal from the chest band. Therefore, in our
view it & essential to indicate periods of unsettied feeding
behaviour on the ftrace. This also emphasises the
importance of the two-band sys-temn, as swaliows may not
be detected with one chest band during these periods of
increased actwity It s possible that the absence of
detection ol a small number of swallows by ultrasound
could be because these were non-nuiritive swallows [saliva,
whech would have a different appearance on ultrasound, as
opposed 1o matk). Alternatively, movement of either the
uitrasound transducer or the mfant dunng scanning may
have attected vsialisation of the mik bolus. Unfortunately,
lntle comparaive work between methods of swallowing
assevsment in mfants has been carmed out

Figure 3. Comrelation between the number of swallows
imaged by ultrasound and those detected by respiratory
nductive plethysmog-raphy for the breast-feedng nfant+

]

e

40

Number of Swalicws
]

o - T T T
[/ o o0 E a7 sa
Number of Swaliows - Uitrasoung

Development of Infant Feeding and Swallowing

in heaithy and developing newborns are reflexve 7 The

rooting reflex encourages the newbom to find the mpple

and the sucking reflex pulls the mik from the nppie. Milk

extracted from the mpple with positwe and negative

pressure, olherwse known as compression and suction

Extraction of mik results from coordinated movements of

the following oral structures, > 4145

1. Jaw

The jaw suppor structure moves m a vertical dimension. fts
nlesior movement helps reate the suction

2. Lips

The lips help with an antenor seal around the nipple and
suppor stabdhzation of the nipple in the oral cawity.

3. Tongue

The tip of the ngue pesses aganst the mpple. The
posterior aspect of the tongue closes the oral caaty
aganst the soft palate. As the tongue descends, it
enlarges the oral cavity creating suction. The tongue ako
torms a mudine groove for the transfer of the hqud
bolus from the mouth Lo the cropharnynx

4. Cheeks

Table 2. Baby Feeding Chart for Newhomns to 1-Year Olds

Cheeks provide stability The bigger the grease of the
beanng, the greater the stability

5. Hard Paate

The hard palate assists the tongue with compression nipples
and stability

6. Soft Palate

The soft palate helps the tongue dose the postenor oral

cavity. Dunng swallowng the soft palate nises to close the

nasal cawty, preventng nasal regurgitabon and aeating

Suct on.

Breastieeding Management

i an infam is showing breastieeding ditficulty, modifications

should be trialed during the evaluative session, including the

‘dm".)'J!.\ 4

1. Postioning of the feeder: Supported position to
maintain stabiity throughout the feeding. Posioning of
the mfant: Upright or elevated side lying 10 mimmuze the
effects of nasal regwgitation and glossoptoss (d
apphc

2  Occhusion of the cleft lip and alveolus: With the breast or
a wide nipple. Stabelize the jaw and cheeks for better
oral closure, beng mendful that the infant may refy on
oral versus nasal breathing if aivway patency siues are
present

1. Occlusion of the cleft palate: Obturators are not
necessary and wsed nfrequently.

4. Nipple modifications. Wide base and shaft for better
occlusion of the cleft, length depends on size of the
mouth and delt, soltness for easier compression, and
variable hole size to adjust the flow rate of malk.

5. infam directed, assisted milk Bow by bottle: Use a soht
sided bottle and phable nipple or a one-way flow valve

6. Feeder-directed, assisted milk How by bottle: Use 3 soht
sided bottie and pliable nepple, angle the

7. npple 1o contact a porvon of bone for better positve
pressure generation, squeeze the bottie when the infant
sucks to synchronize positve pressure apphication with
the infant"s suck-swallow-breathe pattern

B Other: Burp frequently, rrigate the nose only if needed

9. Breastieeding |1 applicable depending on the type and
severity of the cdeft) Nurse through let down, use
manual expression, uwse asusted milk flow at the breast
{eg. a supplemental mursing system), and close
maonitoring of growth.

10. Breastfeeding (if infam is not 3 good candidate for
nutritive feeding at breast): Put the infant to breast
briefiy edher al the onset ol the feeding or after
nutritive feeding from the bottle, encourage indant to
breast for skin-to-skin contact and stimulation of mik
production, ehot assistance from a lactation consultant
for mik production strategwes

11. Compensatory  strategies  for  poor feeding: Add
supplement 1o the breastmilk, increase calornc
concentration of the formula, provide temporary enteral
feedings if necessary.

12. Monitorng: Weight checks with the pediatrician, follow
up with chnician, referral 1o other speciahsts a5 needed,
hosprtal admvssion for falure 10 thrive or if physologc
statulity 15 significantly compromised

13. Postoperative Feeding: Recommendstions based on
surgeon’s preferences, praclice preoper atively

The development of feeding and breastfeeding can be seen

in the following table:"* "

[ 0-5 months [ 6-8 months

[812 months ]

i Sysiematic Reviews in Pharmacy
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development swallow

Baby's Babies can suck and

and swallow

Babes can eat from spoon | Babies start using fingers o pack up peces

of food

What to feed baby Breast mik or formula

Purified and mashed
foods Breast milk or formaula (cereal, bread stnps, broken up crackers)

soft | Ground/finely chopped Sold foods Graim

Breast mik or formula

towards the touch in the area of
cheeks, or chin, and the mouth will
the babty the abdity to search for, f

wngue out 1o feed on the mpple or

stimulation {oral motor) to the baby
right wary '

of the oral cavity including the jaw,

deyelop 1. Oromaotor deveiopment is

With the development of reflex

balanced, and  contmuously

process in achieving normal occlusion

Conclusian

controfable actions
swallowing). Thes, this s wvery

References

and Owa Health: Ewvdence

n:
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