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A brief gestalt intervention changes 
ultrasound measures of tongue movement 
during breastfeeding: case series
Pamela Sylvia Douglas1,2,3*, Sharon Lisa Perrella4 and Donna Tracy Geddes4 

Abstract 

Background: Lactation consultants frequently advise adjustments to fit and hold (or positioning and attachment) 
with the aim of optimising intra-oral nipple placement. However, approaches to fit and hold vary widely, with limited 
evidence of benefits, and effects of fit and hold on infant tongue movement have not been examined. The aim of 
this preliminary study was to investigate whether a gestalt breastfeeding intervention alters tongue movement, 
using measurements from ultrasound imaging to determine nipple placement and intra-oral nipple and breast tissue 
dimensions.

Methods: Ultrasound measurements were conducted in five breastfeeding dyads, infants aged 4–20 weeks, while 
feeding in their usual or ‘standard’ position and again after brief application of gestalt principles of fit and hold. Four of 
the mother-baby pairs, who had received comprehensive lactation support, reported persisting nipple pain. Three of 
these infants had difficulty latching and fussed at the breast; three had been diagnosed with oral ties. A fifth pair was 
breastfeeding successfully.

Results: Ultrasound demonstrated that the distance from nipple tip to junction of the hard and soft palate 
decreased, intra-oral nipple and breast tissue dimensions increased, and nipple slide decreased after a brief gestalt 
intervention.

Conclusion: These preliminary findings suggest that changes in fit and hold impact on infant tongue movement 
and contour. Further research investigating short- and long-term outcomes of a gestalt breastfeeding intervention in 
larger cohorts is required.

Keywords: Breastfeeding, Latch, Ultrasound, Infant suck, Nipple pain, Lactation

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
At the time of giving birth, most women want to breast-
feed. However, parents report commencing formula 
because of maternal breast and nipple pain, unsettled 
infant behaviour, infant weight gain concerns, or per-
ceptions of low supply (the latter often because of unset-
tled infant behaviour) [1–4]. Up to 79% of breastfeeding 

women experience nipple pain in the first eight weeks 
post-birth [5]. These problems increase risk of postnatal 
depression [6, 7], yet women with breastfeeding difficul-
ties receive a great deal of conflicting advice [8, 9].

The physiologic approach to breastfeeding initiation, 
including skin-to-skin contact postpartum, has been a 
major advance in the field of clinical breastfeeding sup-
port over the past two decades, with positive impacts 
on breastfeeding outcomes [10–13]. But the range of fit 
and hold (positioning and attachment) interventions cur-
rently applied by breastfeeding support professionals, 
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including ‘baby-led’ or mammalian methods, have not 
been demonstrated to help treat pain or unsettled infant 
behaviour after discharge from the maternity hospital, 
including in randomised controlled trials [14–21].

For example, one popularly applied fit and hold tech-
nique teaches women to shape their breast and apply a 
cross-cradle hold as they bring the infant on. In 2002 this 
technique, when taught to hospital midwives in Bristol, 
UK, was shown in a prospective cohort study of 1171 
new mothers to increase the rate of breastfeeding at six 
weeks post-birth relative to usual care [22]. But in a 2016 
Australian retrospective study of the medical records 
of 653 pairs, this same technique was also shown to be 
associated with an increased incidence of nipple trauma, 
attributed to nipple malalignment and facio-mandibular 
asymmetry [23].

A 2020 meta-analysis which searched the literature 
for the benefits of ‘laid-back breastfeeding’ or ‘biologi-
cal nurturing’ selected 12 studies, 11 randomised con-
trolled trials (RCTs) and 1 quasi-randomised controlled 
trial. This meta-analysis found that when the biologi-
cal nurturing approach is applied in the first three days 
post-birth, at follow-up after a period of between 3 days 
to 8 weeks there was a significant reduction in nipple 
pain and nipple trauma, though no difference in position 
comfort [24]. 11 of these studies were published in Chi-
nese. The Italian RCT, published in English, compared 
90 breastfeeding women who applied biological nurtur-
ing from birth with 98 who received usual care. The bio-
logical nurturing group showed a decreased incidence 
of sore nipples, cracked nipples, engorgement and mas-
titis at the time of hospital discharge, and this finding 
was confirmed 7 days post-discharge. Yet the incidence 
of these problems increased slightly in the biological 
nurturing group compared to usual care at 30 days post-
discharge, with no change in breastfeeding rates either at 
discharge or up to 4 months post-birth [25]. A 2021 Chi-
nese RCT of 504 pairs demonstrated that implementing 
baby-led self-attachment from birth resulted in a 12% 
increase in exclusive breastfeeding at day 3, and an 8 and 
5% decrease in the number who reported nipple pain at 
3 days and 3 months postpartum, respectively [26].

Although these studies demonstrate modest preventive 
benefits of biological nurturing when applied from the 
first days of life, a 2013 Swedish randomised controlled 
trial of 103 of mothers with babies up to 16 weeks of age 
with severe latch-on difficulties found that a ‘baby-led’ or 
skin-to-skin intervention did not make it more likely that 
the infant would latch-on [27].

Infants who show signs of inability to latch, back-arch-
ing, fussing, and pulling off the breast are at risk of phar-
maceutical interventions for inappropriate diagnoses of 
gastro-oesophageal reflux or maternal elimination diets 

for inappropriate diagnoses of allergy. These treatments 
have been demonstrated to result in unintended out-
comes, including increased risk of true allergy [28–35]. 
Similarly, breastfed babies demonstrating back-arching, 
fussing, and pulling off the breast or whose mothers 
experience nipple pain are currently at risk of unnec-
essary lingual and/or labial frenotomy and courses of 
bodywork therapy, which may also result in unintended 
outcomes [36–44]. Given these concerns, it is essential 
that every effort is made to optimise breastfeeding when 
problems emerge, prior to considering medical or surgi-
cal intervention or bodywork treatments. Yet current fit 
and hold approaches, including ‘laid-back breastfeeding’, 
have not been demonstrated to be effective therapeutic 
interventions for babies who present with breastfeeding 
problems in the community.

Ultrasound and vacuum studies elucidate 
the biomechanics of the infant suck cycle in breastfeeding
Ultrasound imaging demonstrates that when the infant’s 
tongue is up during breastfeeding, the mid-tongue rests 
against the hard palate, the junction of the hard and soft 
palate, and the soft palate, sealing the oral cavity from 
the pharynx. An oral cavity seal is also required at the 
breast-face interface to generate baseline vacuum. When 
the tongue is up, the intra-oral depth (IOD) is measured 
between the junction of the hard and soft palate (HSPJ) 
and the highest part of the tongue. The IOD when the 
tongue is up is often but not always 0 mm in successfully 
breastfeeding pairs. That is, the apposition of the tongue 
and palate which comprises the pharyngeal seal mostly 
occurs between the mid-tongue and the junction of the 
hard and soft palate, but in 10% of cases may occur more 
posteriorly, between the soft palate and the most poste-
rior part of the tongue, also known as the tongue base 
(which is not visible on oral examination) [45–47]. The 
base of the tongue has no anatomic connection with the 
lingual frenulum [41].

The distance between junction of the hard and soft 
palate and the nipple tip is referred to by the acronym 
NHSPJD. When reflex depression of the mandible com-
mences, the anterior and mid-tongue depress as a single 
unit, moving en bloc and in tandem with the mandible. 
The soft palate tracks the base of the tongue, which also 
moves inferiorly with the mid-tongue, both mid-tongue 
and base of the tongue tracking the mandible. Intra-oral 
vacuum (not tongue movement) drives milk transfer dur-
ing breastfeeding, in tandem with contraction of the alve-
olar glands and dilation of the ducts during milk ejection. 
Peak vacuum is achieved when the mandible is extended, 
and is typically twice that of baseline vacuum [48]. The 
nipple ducts may become visible as milk fills the intra-
oral space. The intra-oral space is bordered distally by 
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the nipple tip, proximally by the soft palate in apposition 
with the tongue base, superiorly by the hard palate, and 
inferiorly by the dorsal surface of the tongue, and does 
not contain air [45–47, 49].

When the mandible is fully depressed and the tongue 
is down, the intra-oral depth (IOD) or depth axis con-
tinues to be measured as a line drawn between the junc-
tion of the hard and soft palate and the highest part of 
the tongue. When the mandible is maximally depressed, 
the NHSPJD continues to be measured between the nip-
ple tip and the depth axis. The difference in NHSPJD 
between tongue up and tongue down indicates the 
degree of horizontal movement or slide of the intra-oral 
nipple and breast tissue during sucking [45, 47]. In vali-
dation studies, nipple and breast tissue width dimensions 
(referred to in previous ultrasound studies as ‘nipple 
compression’ or ‘nipple diameter’) are measured at a dis-
tance of 2, 5, 10, and 15 mm proximal to the nipple tip in 
tongue up and tongue down [45]. The anterior portion of 
the tongue begins to rise slightly before the mid-tongue 
reaches its most inferior point. As the mid-tongue lifts 
to the palate with the rise of the mandible, milk passes 
between the soft palate and the tongue base [45–47].

The following ultrasound measures are associated with 
less maternal nipple pain and improved milk transfer:

a. Decreased distance between the nipple tip and junc-
tion of the hard and soft palate (NHPSPJ), both when 
the mandible is up and in full mandibular depression 
(‘improved’ nipple placement);

b. Expanded nipple and breast tissue dimensions;
c. Increased intra-oral dimensions (IOD, or ‘improved’ 

tongue shape);
d. Decreased nipple slide (distance the nipple tip moves 

between tongue up (TU) and tongue down (TD)) 
[45–48, 50].

The gestalt method is a novel clinical interpretation 
of the findings of two‑dimensional ultrasound studies 
and vacuum studies, corroborated by real‑time MRI
The tongue is a muscular hydrostat which changes 
shape without changing volume [51]. In the gestalt (pro-
nounced ’ger-shtolt’) biomechanical model of infant 
suck and swallow, the tongue is conceptualised as a sup-
ple, adaptive organ which dynamically responds to and 
moulds around available intra-oral nipple and breast tis-
sue, rather than as a forcible driver of nipple compression 
and nipple shape [35].

The two-dimensional ultrasound measures of the suck 
cycle are interpreted in the gestalt model as markers 
of three-dimensional increases in intra-oral breast tis-
sue volume, to which the tongue conforms by changing 

shape. That is, measured changes of tongue surface or 
nipple placement relative to other intra-oral anatomic 
structures and of nipple and breast tissue dimensions, 
whilst previously interpreted as measures of tongue 
movement or mobility, are conceptualised in the gestalt 
biomechanical model as proxy measures of intra-oral 
breast tissue volume, to which the dorsum of the tongue 
moulds [35, 52].

The gestalt biomechanical model of infant suck and 
swallow proposes that suboptimal fit between infants’ 
and their mothers’ diverse anatomies may create a vec-
tor of force in the infant’s mouth which conflicts with 
the directions of vacuum generated during mandibular 
depression, in the context of the seal formed by the face-
breast bury and apposition between the tongue and hard 
or soft palate. This conflicting vector of force, referred to 
clinically as ‘breast tissue drag’, results in nipple pain and/
or fussy infant behaviour at the breast [35, 52].

In the gestalt model, elimination of conflicting vectors 
of force intra-orally (that is, elimination of breast tis-
sue drag) allows peak vacuum to achieve optimal intra-
oral breast tissue volume. The impact of peak vacuum 
is diffused over the largest possible surface area of the 
intra-oral nipple-areolar complex and breast. This diffu-
sion of tensile pressure is hypothesised to prevent exces-
sive stretching. That is, it prevents the epithelial damage 
which may result when a high tensile load is focussed 
upon a small surface area. Because most alveolar glandu-
lar tissue is within a three-centimetre radius of the nip-
ple, optimal intra-oral breast tissue volume optimises 
milk transfer, satiety, and weight gain [35, 52–54].

The gestalt biomechanical model has been corrobo-
rated in 2020 by findings of a real-time MRI series of 12 
successfully breastfeeding mother-baby pairs [55]. Real-
time MRI confirms that the anterior and mid-tongue 
track the mandible en bloc; that there is no air in the 
intra-oral space during sucking and swallowing; that 
upper lip position is usually neutral during suckling; and 
that the tongue tip rests on the lower gum without pro-
truding beyond the lips during suckling. Mills et al. dem-
onstrate that the infant’s soft palate remains in dynamic 
apposition with the tongue base, as the latter moves ante-
riorly and posteriorly. In the swallow phase, the soft pal-
ate elevates, allowing the bolus of milk to pass under it.

In this paper, the terms ‘mandible up’ and ‘maximum 
mandibular depression’ are used synonymously with 
tongue up and tongue down, respectively, to emphasise 
that the infant suck cycle is not driven by independent 
tongue up and tongue down movements, but that the 
anterior and mid-tongue move en bloc, in tandem with 
and tracking the mandible [47, 49, 55]. Also, in this paper, 
the term ‘nipple and breast tissue dimension’ refers 
to what has previously been characterised as ‘nipple 
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compression’ or ‘nipple diameter’, in order to acknowl-
edge that, depending on nipple length and width, intra-
oral breast tissue typically includes subareolar glandular 
tissue, and perhaps even more proximal glandular tissue, 
in addition to nipple [56]. The synonymous terms nip-
ple and breast tissue dimensions, width, or diameter also 
acknowledge that what has been previously interpreted 
as compression by the tongue is a change of shape result-
ing from tensile forces acting on elastic tissue [35].

In the gestalt model, patterns of infant back-arching, 
fussing, and pulling off the breast during breastfeed-
ing are understood to commonly result from positional 
instability, which generates breast tissue drag. The term 
‘positional instability’ describes a position in which the 
infant signals either subtle or significant discomfort, that 
is, experiences challenges with motoric postural control. 
A baby who is positionally stable may nevertheless be 
subject to breast tissue drag, resulting in maternal nipple 
pain. Therefore, a gestalt clinical intervention aims to sta-
bilise the fit between the infant and his or her mother’s 
body and breast, which eliminates breast tissue drag. The 
gestalt method builds on the foundations of ‘laid-back 
breastfeeding’ positioning [24], but integrates a range of 
other strategies to optimise suckling biomechanics (See 
‘Key elements of the gestalt approach to clinical breast-
feeding support’, Additional file  1). This approach has 
implications for multiple aspects of usual lactation sup-
port, including for minimising unnecessary pharmaceuti-
cal, surgical and bodywork interventions [35].

Aim
Our study investigates the hypothesis that a gestalt inter-
vention results in changes in nipple placement, infant 
tongue position and shape, and nipple and breast tissue 
dimensions during breastfeeding.

Methods
Design
PD designed the study, in which breastfeeding pairs con-
sented to a brief gestalt intervention in the laboratory. 
The methods were designed in accordance with usual 
guidelines, which recommend a fit and hold intervention 
for problems of nipple pain and fussiness at the breast. 
The brief intervention focussed on communicating key 
strategies of a gestalt intervention, in a 5–10 min time 
interval. (See ‘Key elements of the gestalt approach to 
clinical breastfeeding support’, Additional file  1.) Ultra-
sound measurements to determine the effects of the 
intervention were taken immediately prior to and imme-
diately after the intervention. The study was approved 
by the Human Ethics Committee of The University of 
Western Australia. Although there was no formal Patient 
and Public Involvement in the design, PD is a general 

practitioner who specialises in breastfeeding medicine. 
She is an International Board Certified Lactation Con-
sultant (IBCLC), who has worked with breastfeeding 
mothers for 30 years. Her experience of the needs com-
municated by breastfeeding women over this time has 
informed both the design of this preliminary evaluation 
and the previous development of the gestalt intervention 
[35, 52].

Setting
The study was conducted in the Geddes Hartmann 
Human Lactation Research Group laboratory located 
in the King Edward Memorial Hospital, Perth, Western 
Australia.

Sample
In 2016, an International Board Certified Lactation Con-
sultant (IBCLC), who is also a qualified midwife and 
post-doctoral research fellow, recruited five breastfeed-
ing dyads in Perth, Australia. Informed signed consent 
was obtained from the mothers for themselves and their 
infants to participate in ultrasound analysis before and 
after a gestalt intervention, including informed consent 
for publication of identifying information and images in 
an online open-access publication. Infants were between 
the ages of 4 and 20 weeks. Inclusion criteria included: 
mothers 18 years of age or more, able to speak and read 
English without assistance, breastfeeding an infant 
1–6 months of age that has not started solid foods.

Four of the volunteer mother-baby pairs reported per-
sisting nipple pain, despite prior comprehensive lactation 
support. In these pairs, 3 infants had difficulty latching 
and fussed at the breast, and 3 had been diagnosed with 
oral ties. The fifth pair was breastfeeding successfully. 
The cases are described in Table 1.

Measurement
A sonographer with extensive experience in application 
of ultrasound to breastfeeding mother-baby pairs applied 
ultrasound to image tongue positioning and mobility in 
the five infants during a baseline breastfeed during which 
infants were placed in their usual position to breastfeed. 
Ultrasound images were made with a 6 V1/11 endocav-
ity transducer (Sonologic SonoScape S6, Brisbane, Aus-
tralia). Real time ultrasound images were recorded via 
Power Lab (ADInstruments) and the software package 
Chart v5.0.2 (ADInstruments) [48]. A brief gestalt breast-
feeding intervention was then delivered [35, 52]. Imme-
diately after application of the intervention, ultrasound 
imaging was performed. Images were subsequently 
transferred to a laptop computer. Image measurements 
were made using ‘Screen Calipers’, V. 4.0 (Iconico Inc. 
New York, US). The measures used in this study have 
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been validated for intra-rater and inter-rater reliability 
[45].  The amount of milk consumed during breastfeeds 
over a 24 h period was determined by test weighing the 
baby using an electronic balance (Medela Electronic 
Baby-Weigh Scales, Medela AG, Switzerland) prior to 
and after breastfeeding [57].

Results
Table 2 details ultrasound measurements pre- and post-
intervention in Cases A and B. Table 3 details ultrasound 
measurements pre- and post-intervention in Cases C 
and D. Fig. 1 is a line graph which illustrates nipple and 
breast tissue width or diameter in tongue up (TU) and 
tongue down (TD) pre- and post-intervention in Cases 
A, B, C and D. Fig. 2 is a bar graph which illustrates pre- 
and post-intervention measures in Cases A, B, C and D 
at: (a) the distance between the nipple tip and junction 
of the hard and soft palate (NHSPJD) at tongue up; (b) 
NHSPJD at tongue down, and compares these changes 
with NHSPJD findings in a pre- and post-frenotomy 
case study [58]. Fig.  3 illustrates, in bar graph format, 
the pre- and post-intervention measures in Cases A, B, 
C and D at: (a) nipple and breast tissue width or diam-
eter at 10 mm behind tip of nipple; and (b) nipple slide, 
and compares these changes with measures in a pre- and 
post-frenotomy case study [58].

Case A comprised a mother and her 6-week-old infant, 
born 36 + 4 weeks gestation, who was fed only breastmilk 
either from the breast or as expressed breast milk (EBM) 
in a bottle. The mother had experienced nipple pain from 
birth. The baby often backarched, cried, and pulled off 
the breast when the mother attempted to breastfeed. 
The mother always used a nipple shield because of pain 
and fussy infant behaviour. Ultrasound measurements 
(Table  2 Ultrasound measurements Case A; Figs.  1, 2 
and 3) showed decreased distance between the nipple tip 
and the junction of the hard and soft palate after a brief 
gestalt intervention, accompanied by increase in nipple 
and breast tissue dimensions. The amount of nipple slide 
remained the same. Post-intervention, the mid-tongue no 
longer opposed the hard palate at the beginning and end 
of the suck cycle, but rested at a depth of 2 mm, indicat-
ing that the pharyngeal seal now occurred more poste-
riorly. See ‘Fit and hold observations before and after a 
brief gestalt intervention, illustrated in photographs and 
videos’, Additional file 2 Case A; ‘Case A Pre-intervention 
video’, Additional file  3; Fig.  4 Case A post-intervention 
photo 1; and Fig. 5 Case A post-intervention photo 2.

Case B was a mother with no breastfeeding problems. 
Her 4.5-month-old exclusively breastfed term infant 
was gaining weight well. Ultrasound measurements 
(Table 2 Ultrasound measurements Case B; Figs. 1, 2 and 
3) showed that NHSPJD decreased after a brief gestalt 

intervention, accompanied by increase in nipple and 
breast tissue dimensions. The amount of nipple slide 
decreased, and IOD increased at TD. The mother com-
mented: “I felt a difference from when we first started 
[with the gestalt method]. I felt he was taking more and 
more breast.”

Case C comprised a mother and her 5.5-month-old 
term baby, who was fed only breast milk. The mother 
described severe and persistent nipple pain and dam-
age from birth. A fortnight prior to the study, the infant 
was treated with laser frenotomies of the sublingual and 
labial frenula. The mother reported “100% worsened nip-
ple pain” since the procedures, associated with what she 
described as a very shallow latch and worsened fussing 
and pulling off the breast. Ultrasound measurements 
(Table 3 Ultrasound measurements Case C; Figs. 1, 2 and 
3) showed that NHSPJD decreased after a brief gestalt 
intervention in TU and increased in TD. Average nip-
ple and breast tissue dimensions did not change, though 
the nipple tip was narrower and the nipple and breast 
tissue wider at 15 mm post-intervention. Nipple slide 
decreased, and IOD slightly decreased at TD. See ‘Fit and 
hold observations before and after a brief gestalt inter-
vention, illustrated in photographs and videos’, Addi-
tional file 2 Case C; Fig. 6 Case C pre-intervention photo 
1; and Fig. 7 Case C pre-intervention photo 2.

Case D comprised a mother and her exclusively breast-
fed 8-week-old infant. The mother experienced nipple 
pain and low supply in the first weeks post-birth, and 
the infant was fed expressed breast milk (EBM) for the 
first month of life. During this time the infant was diag-
nosed with ‘posterior tongue-tie’ and ‘upper lip-tie’ but 
did not receive frenotomies. After comprehensive lacta-
tion support, the baby began to feed from the breast. The 
mother presented for this study reporting persistent dif-
ficulty with latching, painful and damaged nipples, and 
vasospasm. The pair received a very brief gestalt inter-
vention prior to the first ultrasound analysis because the 
infant became very unsettled in the usual feeding posi-
tion and was unable to attach to the breast. After the 
first very brief intervention, the baby latched, and the 
first ultrasound analysis was performed. A second brief 
gestalt intervention was then again applied, and post-
intervention ultrasound analysis performed. Ultrasound 
measurements (Table  3 Ultrasound measurements Case 
D; Figs.  1, 2 and 3) showed that NHSPJD decreased in 
TU and TD after the second brief gestalt intervention. 
Nipple and breast tissue dimensions in both tongue up 
and tongue down increased. The amount of nipple slide 
decreased, and IOD remained unchanged. See ‘Fit and 
hold observations before and after a brief gestalt inter-
vention, illustrated in photographs and videos’, Addi-
tional file 2 Case D; Fig. 8 Case D pre-intervention photo 
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1; Fig.  9 Case D pre-intervention photo 2; ‘Case D pre-
intervention video’, Additional file 4; Fig. 10 Case D post-
intervention photo 1; Fig.  11 Case D post-intervention 
photo 2; and ‘Case D post-intervention video’, Additional 
file 5.

Case E comprised a mother and her 4-week-old second 
born baby, predominantly fed expressed breast milk from 
a bottle but who had also recently commenced formula 
top-ups. This mother had experienced severe nipple pain 
from the first breastfeed, and her infant was diagnosed 
with tongue-tie and ‘upper lip-tie’ a few days later. The 
infant had a slight anterior membrane that attached to 
10% of the ventral surface of the tongue. The parents did 
not proceed to frenotomy. The mother had weaned her 
firstborn at 6 weeks due to fussy behaviour at the breast 
and was highly motivated to breastfeed this child. She 
had intensive lactation support from the antenatal period 
onwards. At the time of the study, the mother was offer-
ing the baby the breast once a day, always with a nipple 
shield to manage pain. The baby would take the breast 
only once every few days. A pre-intervention ultrasound 
study was not achieved as the infant could not maintain 
attachment and was very unsettled at the breast. The 
baby was then given 22 mls of expressed breast milk 

and received a standard brief gestalt intervention. Post-
intervention the baby settled at the breast and trans-
ferred 38 ml. That same evening, the mother emailed a 
photo of a positionally stable breastfeed as she applied 
the gestalt method with the nipple shield, and a week 
later the mother reported by phone that she was now 
successfully breastfeeding with the nipple shield three 
times every day. See ‘Fit and hold observations before 
and after a brief gestalt intervention, illustrated in photo-
graphs and videos’, Additional file 2 Case E; Fig. 12 Case E 
pre-intervention photo 1; ‘Case E pre-intervention video’, 
Additional file 6; Fig. 13 Case E post-intervention Photo 
1; Fig. 14 Case E post-intervention photo 2, and Fig. 15 
Case E post-intervention photo 3.

Discussion
In summary, ultrasound measurements in four breast-
feeding pairs showed that a brief gestalt intervention 
brought nipple placement closer to the junction of the 
hard and soft palate, increased nipple and breast tissue 
dimensions overall, and reduced nipple slide during the 
suck cycle. Closer nipple placement to the HSPJ and nip-
ple and breast tissue expansion have been interpreted 
in previous ultrasound studies as signs of improved 

Fig. 1 Ultrasound measurements of nipple and breast tissue dimensions pre- and post-intervention
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movement of the tongue relative to the hard palate dur-
ing sucking. In the gestalt model, these changes are 
interpreted as signs of increased intra-oral breast tissue 
volume, to which tongue position and shape conforms. 
Intra-oral breast tissue volume increases due to elimina-
tion of conflicting vectors of force during application of 
the gestalt intervention [35].

Such changes have been demonstrated in other ultra-
sound analyses of breastfeeding pairs to be associated 
with less pain and improved milk transfer [45, 47]. These 
changes were also observed in the case which didn’t have 
breastfeeding problems. Anecdotally, breastfeeding is 
successful in many breastfeeding pairs along a spectrum 
of breast tissue drag, requiring no intervention. Multiple 
factors, including more elastic maternal breast tissue or 
less challenging infant orofacial anatomy, may enhance 
the resilience of these successful pairs [35]. However, 
if unsettled infant behaviour or maternal nipple pain 
emerge, this preliminary study suggests that breast tissue 

drag may be eliminated and intra-oral breast tissue vol-
ume may optimised with a gestalt intervention.

Interestingly, the changes observed by ultrasound in 
this case series pre- and post-gestalt intervention are 
congruent with the changes measured by ultrasound pre- 
and post-frenotomy in a case report by Garbin et  al. in 
2013 (Table 4; Figs. 2 and 3). In that case, a two-month-
old infant was diagnosed with tongue-tie and treated 
surgically because of a history of poor milk transfer and 
fussiness at the breast. A palpable band of sublingual 
connective tissue had been noted on oromotor exami-
nation, in the absence of classic tongue-tie [58]. Ana-
tomic dissection clarifies that there is no anatomic basis 
to the diagnosis of posterior tongue-tie, and a palpable 
band of sublingual tissue does not indicate abnormality 
[41]. Comparison between the findings of this prelimi-
nary case series and the findings of the 2013 case study 
suggests that an intervention which aims to help moth-
ers better optimise intra-oral breast tissue volume may 

Fig. 2 Ultrasound measurements of distance from nipple tip to junction hard and soft palate pre- and post-intervention c.f. frenotomy case report 
Garbin et al 2013

Fig. 3 Ultrasound measurements of nipple and breast tissue expansion and nipple slide pre- and post-intervention c.f. frenotomy case report 
Garbin et al 2013
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obviate the current trend to proceed with surgical and 
bodywork interventions for diagnoses of oral connective 
tissue restrictions in the absence of classic tongue-tie.

Nipple pain has been associated with higher base-
line and peak vacuums, and the high vacuums found in 
mothers with pain have been interpreted previously as 
resulting from abnormal tongue movements [50, 59]. 

The gestalt model proposes that when a conflicting vec-
tor of force or breast tissue drag counters the vacuum 
generated during sucking, intra-oral vacuum increases 
because the infant reflexively seeks to maintain opti-
mal distance between the nipple tip and the junction of 
the hard and soft palate. As a result of this increased 
vacuum, tensile load may be concentrated on specific 
parts of the nipple and nipple-areola complex, causing 
pain and also sometimes damage where the epithelium 
is most vulnerable (e.g. fissures or cracks on a nipple tip 
subject to severe stretching loads, or fissures and cracks 
at base of nipple due to severe stretching loads) [35]. 

Fig. 4 Case A post-gestalt intervention photo 1

Fig. 5 Case A post-gestalt intervention photo 2

Fig. 6 Case C pre-gestalt intervention photo 1

Fig. 7 Case C pre-gestalt intervention photo 2
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Further interventional studies which measure intra-oral 
vacuum will be needed to prove this hypothesis. In the 
gestalt model, nipple slide is conceptualised as a meas-
ure of tensile or stretching forces which interact with 
a woman’s variable breast tissue elasticity, rather than 
as a measure of harmful friction. Validated pain scores 
implemented during intervention will serve to deter-
mine the contribution of nipple slide to pain experi-
enced during breastfeeding.

A 2015 ultrasound study compared 25 breastfeed-
ing women with persistent nipple pain despite lacta-
tion support to 25 controls without nipple pain [50]. 
Nipple slide from tongue up to tongue down aver-
aged 4.2 mm in the pain group compared to an average 
of 3.9 mm in those without pain. In our Case A (with 
pain), the infant always breastfed with a nipple shield 
in place, which may explain why there is no change in 
nipple slide post-intervention. In Case B (no pain), the 

nipple slide decreased from 2.4 to 0.5 post-interven-
tion. In Case C (with pain), the nipple slide dramati-
cally decreased from 5.7 to −0.1 post-intervention. In 
Case D (with pain), the nipple slide decreased from 3.7 
pre-intervention to 2.1 post-intervention.

The 25 mothers experiencing nipple pain showed 
slightly increased distance between the nipple tip and the 
junction of the hard and soft palate compared to those 
without pain [50]. In our Cases A, B, C and D, ultrasound 
measurements showed that on average, the distance 
between the nipple tip and the junction of the hard and 
soft palate decreased 3.2 mm at tongue up and 0.4 mm at 
tongue down. The 25 mothers experiencing nipple pain 
also showed reduced expansion of the nipple and breast 
tissue [50]. In our case series, nipple and breast tissue 
dimension at 10 mm posterior to the nipple tip increased 
post-intervention on average by 0.2 mm at tongue up and 
by 1.2 mm at tongue down, similar to expansion found 
at 2, 5 and 15 mm from the nipple tip after the gestalt 
intervention (Fig.  1). The 25 mothers experiencing nip-
ple pain showed a reduced intra-oral depth at full man-
dibular depression compared to women not experiencing 
pain [50]. After a brief gestalt intervention, we observed 
increased intra-oral depth in Case A (with pain) at 
tongue up only and in Case B (no pain).

Fig. 8 Case D pre-gestalt intervention photo 1

Fig. 9 Case D pre-gestalt intervention photo 2

Fig. 10 Case D post-gestalt intervention photo 1
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The gestalt model proposes that when an infant 
experiences conflicting vectors of force during breast-
feeding, positional instability may result. That is, the 
infant has difficulty with motoric posture control in 
the context of breast tissue drag, and signals discom-
fort. Infant signs of positional instability include diffi-
culty latching, or backarching, fussing, and pulling off 

Fig. 11 Case D post-gestalt intervention photo 2

Fig. 12 Case E pre-gestalt intervention photo 1

Fig. 13 Case E post-gestalt intervention photo 1

Fig. 14 Case E post-gestalt intervention photo 2

Fig. 15 Case E post-gestalt intervention photo 3
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during the feed. We applied a very brief gestalt inter-
vention so that one infant (D) was able to maintain 
positional stability and latch onto the breast for ini-
tial analysis. We were unable to collect pre-interven-
tion data in another pair (E), as the infant was initially 
unable to latch on in the laboratory and had previously 
only latched on for a breastfeed once every few days, 
despite prior intensive lactation support. After a feed 
of 22 mls of EBM and a gestalt intervention, the infant 
breastfed for post-intervention analysis. The mother 
reported one week later that since she had been apply-
ing the gestalt principles, her infant had been feeding 
from the breast three times daily.

In the absence of measures from other interven-
tion studies to improve fit and hold (or positioning 
and attachment) to the breast we made a compari-
son to a frenotomy case study. Similar findings were 
observed, with nipple placement improved, nip-
ple slide decreased, and nipple/breast tissue dimen-
sions increased [58]. Studies however are required 
not only to determine if the gestalt method improves 
nipple pain but also whether it reduces the need for 
frenotomy.

Limitations
Although our case series suggests that a brief gestalt fit 
and hold intervention impacts on nipple placement and 
intra-oral nipple and breast tissue expansion during 
breastfeeding, it is limited by the absence of measures 
of pain or infant behaviour at the breast, and of short- or 
long-term changes in breastfeeding success. We cannot 
discount the possibility that the ultrasound probe alters 
the way a baby fits into the maternal body, potentially 
generating new intra-oral vectors of force, though we 
believe this effect was minimised by our sonographer’s 
high degree of skill and experience with breastfeeding 

pairs. In addition, ultrasound analysis delivers meas-
urements in two dimensions. The implications of these 
measurements for real-world, three-dimensional under-
standings of breastfeeding biomechanics and clinical 
applications are interpretative.

Conclusion
This preliminary study suggests that the gestalt method 
changes nipple position, increases nipple and breast tis-
sue dimensions, and decreases nipple slide in both a 
successfully breastfeeding pair and in four mothers who 
had already received comprehensive lactation support. 
These encouraging results support the hypothesis that 
the gestalt approach to fit and hold increases intra-oral 
breast tissue volume by eliminating conflicting vectors 
of force. Further research comparing outcomes between 
the gestalt method and other fit and hold approaches is 
required.
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Table 4 Ultrasound measurements in millimetres in pre- and post-frenotomy case (Garbin et al 2013)

ULTRASOUND 
MEASURES

GARBIN ET AL Pre and Post‑Frenotomy Case 2013 [58]

Pre TU Pre TD Pre‑frenotomy difference 
between TU and TD

Post TU Post TD Post‑frenotomy 
difference between TU 
and TD

NHSPJD 10 6.1 Nipple slide 3.9 5.7 3.9 Nipple slide 1.8

IOD

Nipple and breast tissue dimension (measured at the following distances from nipple tip)

 2 4.9 8.5 3.6 5.2 8.2 3.0

 5 6.9 9 2.1 6.8 10.7 3.9

 10 9.8 10.3 0.5 8.6 12.9 4.3

 15 – 11.1 9.5 13.7 4.2

 Av. 7.2 9.7 2 7.5 11.4 3.9
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