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ABSTRACT
Purpose: Nipple pain and rauma are common problem and a huge barrier o connued
breaseeding due o he pain and discomor. Phoobiomodulaon herapy (PBMT) is a
reamen opon or nipple pain and rauma. This sudy evaluaed he eec o adaper
coupled in low-level laser herapy equipmen in modulang ssue repair and pain among
women with nipple trauma.

Mehods: Two groups were evaluaed: Sandard reamen Group (SGroup;n=8): lacans
received orienaon abou breaseeding echniques; and Laser Group (LGroup; n=8):
lacans received sandard reamen plus irradiaon laser (660nm; irradiance o 12
mw/cm2, 40s, oal energy delivered o 4,62J). Nipple lesion area was measuremen by
phoographic image and subsequen sofware analysis beore and afer 24 hours afer laser
applicaon. Pain inensiy was assessed by Visual Analogue Scale (VAS).

Resuls: There was a reducon in nipple lesion areas as in SGroup (p<0.002) as in LGroup
(p<0.0005) and pain inensiy in SGroup (p<0.001) and in LGroup (p<0.0001), afer one and
wo sessions (p<0.0001).

Conclusion: The adaper was ecien o improve he nipple repair, as well as reduced
he pain inensiy in breaseeding women. This new adaper has allowed o expand he
irradiaed ssue area (nipple and areolar region), aciliang he laser using mehod,
avoiding he accumulaon o red ligh in he melanin presen in he nipples, reducing he
chance o adverse eecs and enabling he use o a higher dose o energy, necessary o
promoe pain reducon.
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Inroducton

The imporance o breaseeding or inan nurion is

undoubed. I is widely recognized as gold sandard [1]

recommendaon rom he World Healh Organizaon (WHO)

ha babies should be ed exclusively wih breasmilk in he rs

six monhs o lie, wihou he inroducon o oher liquids or

solid oods [2].

In addion, breaseeding reduces he incidence o diseases

and he moraliy rae in he baby's rs year o lie [3,4].

Furhermore, breaseeding plays a undamenal role in

srenghening he emoonal bond beween moher and baby,

also promong he healh moher like he reurn o uerine

size, decreased posparum bleeding, lacaonal amenorrhea,

reduced posparum depression and lower risks o breas and

ovarian cancers, diabees, oseoporosis [5,6].

Breaseeding has also posive economic aspecs. Compared o
he use o arcial ormulas, breaseeding is considerablymore
economical, and avoid expenses related to diseases associated
wih arcial eeding [7]. However, he rae is sll 45.7% (or
children younger han 6 monhs) according o daa rom he
Brazilian Naonal Survey on Child Nurion [8], which remains
below he 70% recommended levels or WHO.

There are several challenges and complicaons ha can impac
he success o breaseeding, resulng in earlyweaning. The lack
o prevenve orienaons, incorrec posioning, inadequae
aachmen o he baby, he use o nipple shields, breas
engorgemen, and he requency and duraon o eedings,
among oher acors, can lead nipple rauma and pain [9,10].

Nipple rauma can be characerized by rupure o he
cuaneous barrier in he nipple-areolar complex, which can
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reach he epidermis and/or dermis, and involve dieren skin
srucures, commonly associaed o local pain [11,12] liming
he connued breaseeding. In he rs 8 week o posparum
more han 79% o women repored pain during breaseeding,
and 58% o women repored nipple rauma [13].

Bes pracce recommendaons or breaseeding echniques in
early sages are imporan o reduce nipple rauma [10,14,15].
One herapeuc possibiliy ha has been sudied or he
reamen o nipple rauma is PBMT using non-ionizing ligh
sources including lasers, LEDs in he visible band ligh and
inrared specrum [16] ha acs on endogenous chromophores,
modulang cellular unconing, acvang cell signaling
mechanisms ha promoes prolieraon, dierenaon,
vascularizaon and regulaon o he inammaory process,
avoring ssue repair and pain relie [17]. I can be a promising
opon in he reamen o nipple rauma and pain [18,19].

The lack o scienc evidence or mos reamens proposed o
nipple rauma represens a signican challenge or healhcare
proessionals dealing wih breaseeding women who suer
from this type of injuries. For this reason, strategies and
resources that can strengthen, facilitate, protect and support
breaseeding are o undamenal imporance or improve
breaseeding duraon and exclusiviy raes. There are ew
sudies addressing he eecveness o low-level laser herapy
in nipple rauma, bu hey use dieren dosage parameers,
since here is no consensus on his and on he locaons and
poins o applicaon. Thereore, an adaper (coupled o already
commercialized equipmen Recover® - MMOpcs, São Carlos/
SP, Brazil) was developed, which allows he ligh o spread
evenly, without requiring direct contact with the injured area.

The presen sudy aims o evaluae he eec o adaper
coupled in low-level laser herapy equipmen in modulang
ssue repair and pain among women wih nipple rauma.

Maerials and Mehods
Sudy Design and Partcipans

This is a randomized clinical trial with a convenience
sample, approved by he Research Ehics Commiee o he
Irmandade da Santa Casa de Misericordia de São Carlos
(CAAE: 73235423.9.0000.8148), Brazil, according o resoluon
466/2012.

All women were claried abou enre sudies beore hese
women signed an inormed consen erm o parcipae in he
sudy. From Sepember 2023 o February 2024 a heMaerniy
Dona Francisca Cintra Silva da SantaCasade SãoCarlos, Brazilwe
included posparum women aged 18 years or older; diagnosed
wih nipple rauma (abrasion, crack, or ssure), and nipple pain
wih a minimum score o 3 on he visual analogue pain scale; no
clinical signs o inecon, being exclusively breased and wih
a newborn wihou oral, palane or maxilloacial abnormalies.
We excluded women who use phoosensizing medicaons,
have mass, and hose who use a breas pump or silicone
nipple.

The randomizaon sequence lis was generaed by Excel

program. An equally simple randomizaon procedure was
perormed using compuer-generaed random numbers, wih a
1:1 allocaon rao or wo groups (Sandard reamen Group
- Conrol Group and Laser Group) and permued block size o
10. Inormaon on reamen allocaon was concealed wihin
sealed opaque envelopes, idened by number. The envelopes
were opened only afer parcipans signed he inormed
consent term.

Treamen´s Group

Sandard Group (SGroup)

Voluneers received inormaon abou breas care and
individualized assisance in breaseeding or he researcher
physiotherapist, considered as Standard treatment. The
objecve was o improve he nipple rauma. The oral and leae
recommendaons included:
a) Baby alignmen during breaseeding: he baby mus be

close o he moher's body ("belly o belly"), wih head and
body aligned and wihmouh a he level o he nipple, wih
he baby's head and buocks suppored.

b) Adequae laching o he baby: I is very imporan o ensure
ha baby akes all or mos par o he areola. One way o
help is o ouch he baby's lower lip wih he nipple and
wai unl he baby has is mouh wide open. Wih he help
o he hand in he shape o “C”, make i like a “sandwich” and
place he breas in he baby’s mouh, bringing baby owards
breas, helping o grasp as much o he areola as possible.

c) Correc way o remove he baby rom he breas: wih he
clean hands, place he lile nger on he corner o he
baby's mouh unl he/she releases he “vacuum” and only
hen remove he baby.

d) Relie milking o keep he areola sof and avoid breas
engorgement.

e) Recommendaon no o use creams or oher producs on
the nipples.

) No using paciers, boles or shells.

Laser Group (LGroup)

In this group, the volunteers received the standard treatment as
described above and were submied o low-level laser herapy.
The irradiaon source was an adapaon o Recover®, a clinical
porable model developed by MMOpcs Lda cered by
ANVISA (Naonal Agency or Saniary Surveillance) and consis
in a diode laser ha emi ligh in red (660 nm) or inrared (808
nm) wavelenghs. In his sudy, he emission in 660 nm was
xed and he spo size o equipmen (0,03 cm2) was changed
wih adaper o 9,62 cm2 o irradiaon area hawas developed
by he Laboraory o Technical Suppor by Physics Insue o
São Carlos, Universiy o São Paulo, São Carlos/SP, Brazil. The
adaper has a special lens ha correcs he divergence emied
by he laser, producing an almos collimaed beam allowing
uniorm lighng and delivering uniorm dose o ligh o he
enre region. For he source, an irradiance o 12 mw/cm2

and a oal energy delivered o 4,62 J was chosen. To his, he
9,62 cm2 spo was posioned xed upside o he skin (Figure
1) by 40s. To moniory he power ransmission o ligh by he
source was used a LabMax PM300F-50 (Coheren, Inc., Sana
Clara, CA, USA).
During he reamen, he paen and he physioherapiswore









6

Peviani S, de Aquino Junior, AE, Frederice CP, et al.

Am J Med Clin Sci • 2025 • Vol 10 • Issue 2

irradiaon o cells, using a specic wavelengh which can
acvae cellular componens promong specic chemical
reacons, which can aler he cellular meabolism [17,24]. I is
ligh generang a chain phooresponse. There is evidence abou
he eec o he ligh on miochondria, hrough he absorpon
o ligh by he chromophores cyochrome c oxidase, which
promoes increase o elecron ranspor, oxygen consumpon,
miochondrial membrane poenal, and consequenly synhesis
o ATP, in addion o regulae cell signaling, growh acor
synhesis,geneexpression,andinammaorymodulaon[25,26].

The present results are in accordance to the evidences in the
literature, which demonstrate that low level laser therapy
acceleraes wound healing, which benecial eecs such as
increased blood ow, improved ssue oxygenaon, reduced
inammaon and pain [25,26]. Our resuls showed ha a single
laser session improved he repair o breas lesions, evaluaed
through the analysis of images of the injured areas, through
a signican reducon in he measured areas. Also, he laser
proved o bemore ecien considering he average percenage
dierence beween he inial sae (Day 1) and he nal sae
(Day 2), beween he SGroup versus LGroup, suggesng ha
he combinaon o laser and sandard reamen promoes
even more posive eec on healing ssue.

Chaves (2012) also observed an improve in he healing o nipple
rauma and pain in breaseeding women (in a similar way o
he presen sudy), afer using LED phooherapy perormed
wice a week or a period per 4 weeks (inrared ligh 860 nm;
requency o 100 Hz; average power o 50 mW; power densiy
o 50 mW/cm2; oal emission area o 1cm2; and dose o 4 J/
cm2). Iwas showed ha he nipple lesions in he experimenal
group healed aser han (4 sessions) did he lesions in he
conrol group, compleely healed only by he eighh session. In
his same sudy, i was observed a reducon on pain inensiy,
measured by an 11-poin pain inensiy numerical rang scale
(PI-NRS).

In regarding the nipple pain intensity, our study evaluated a
reducon in pain in boh he SGroup (a reducon o 1.4 cm
in VAS, wih inial pain in 4.5cm) and LGroup (a reducon o
2.5 cm in VAS, wih inial pain in 7.3cm). I was possible o
assess ha he laser provided an even greaer reducon in pain
intensity when compared to standard treatment.

Oher sudies also described he degree o pain beween 4 and 7
cenmeers, and his inensiy o pain aeced women's mood,
sleep and daily acvies, negavely aecng heir qualiy o
lie [19,27]. Thereore, our resuls are encouraging in erms o
helping pain in lacang women.

Furhermore, i was possible o observe he immediae
eec afer applying he laser (boh afer one session and
afer wo sessions). Clinically, i was possible o observe
how his immediae eec on pain relie was posive or he
breaseeding women o have more condence and less ear
in connuing breaseeding. The breaseeding women in he
conrol group also connued breaseeding, bu i was possible
o observe hamany o hem el araid.
The analgesic eec observed by low level laser may be

aribued o he reducon o inammaory response, including
reducon o edema [28], and declining in nocicepor signal
ransducon [29-31].

Coca (2016) observed a decrease o pain in lacanwomen wih
nipple lesions afer hree irradiaon sessions o laser, in hree
dierenpoins in conac o he injurednipple. The inervenon
group experienced a decrease o 2.0 cenmeers in inensiy o
pain 24 hours afer he rs inervenon and presened lower
levels o pain compared wih he conrol group, bu wih no
signican dierences beween he groups. These auhors
used 660nm laser wih 40 milliwa power (spo size 4 square
millimeers), energy densiy o 5 J/cm2 in 5 seconds (0.2 Joules
per poin).

This was possibly due o he parameers chosen in which he
energy dose placed in he ssue may have been insucien
o cause a greaer reducon in pain, according o Coler e al.,
2015.

Camargo and collaboraons (2019) presened ha laser
proocol o a single applicaon was no eecve in reducing
pain in women wih damaged nipples (660 nm, 100 mW, 2
J, 66.66 J/cm², 3.3 W/cm², 20 s o irradiaon, puncual, and
connuous mode) applied direcly in he cener o he larges
injury. Women repored pain levels a recruimen (beore and
immediaely afer irradiaon), 6 and 24 h afer he reamen
by VAS. Women’s percepon o pain reduced approximaely
one poin in boh groups. Thiry-one percen o parcipans
in he laser group (11/36) repored secondary eecs, such as
ngling (10/36) and pricking (2/36). In his case, alhough he
authors used a higher dose of energy per point compared to
he sudy by Coca e al., he ligh caused adverse eecs such
as a ngling sensaon. This probably occurred due an adverse
eec o red ligh in high dose on he melanin-rich ssue, he
nipple, a chromophore ha absorbsmore red ligh and increase
heang. In view o his, our sudy aemped o deliver a higher
dose o energy while avoiding conac wih he skin, which is
why the prototype was developed. This prototype has a lens
ha collimaes he ligh beam so ha i is evenly disribued in
he areola and nipple area, avoiding heang caused by he ligh
on he melanin-rich region, he nipple.

The associaon o laser wih sandard reamen has been
more ecien, sandard reamen proved o be unconal
and important. Several studies have shown the importance
o guidance, posioning, correc lach, and sucking he baby
o avoid and/or improve breas injuries. Inadequae laching,
or example, may iniae a cascade o negave evens ha
make breaseeding dicul, including nipple pain and rauma,
inecien milk removal, and inadequae milk producon,
reasons ha can lead o early weaning [32]. Dicules
relaed o breaseeding echniques are very common among
lacan women, especially hose who are breaseeding or
he rs me. This is observed in his sudy, where more
han 75% o women repored diculy in breaseeding and
guidance regarding breaseeding echniques, breas care and
individualized assistance, which involved standard treatment
group, was ecien in improving breas lesions.
Thereore, our sudy showed ha he associaon o he laser
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wih proessional guidance and suppor wih breaseeding
echniques was a posive acon o improve nipple rauma and
reduce pain in breaseeding women.

Conclusion

The presen sudy showed ha he use o low-inensiy laser
wih he coupled adaper improved more ecienly he nipple
repair, as well as reduced he pain inensiy in breaseeding
women. I is believed ha he use o low-level laser herapy,
by healh proessionals, conribues o he permanence o
exclusive breaseeding. This new adaper has allowed o
expand he irradiaed ssue area (nipple and areolar region),
aciliang he laser using mehod, avoiding he accumulaon
of red light in the melanin present in the nipples, reducing the
chance o adverse eecs and enabling he use o a higher
dose o energy, necessary o promoe pain reducon. I is
also worh highlighng he imporance o guidance regarding
breaseeding echniques and supervision, so ha causal
factors are reduced to improve these injuries.
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