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a b s t r a c t 

Background: Scar formation and management is one of the ma- 

jor issues in plastic surgery. Scars are a chronic burden to patients, 

their families, and the wider healthcare system and while non- 

surgical and surgical options have been shown to reduce scarring 

and its impact, there are currently no therapeutic options to com- 

pletely heal scars or to avoid scarring. Early gestation animals have 

been reported to heal skin wounds without scarring. 

Case presentation: We report on a premature, underweight-for- 

age neonate of 30 weeks’ gestation that suffered a combination of 

deep partial thickness abrasions and full thickness wounds follow- 

ing birth trauma, who eventually healed with minimal skin scar- 

ring. 

Conclusion: This case highlights that more research is needed to 

understand the mechanism and timelines of foetal skin healing, so 

the knowledge can be used to develop better therapeutic options 

to treat skin scars in adults. 

© 2023 The Author(s). Published by Elsevier Ltd on behalf of 

British Association of Plastic, Reconstructive and Aesthetic 

Surgeons. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Scar formation occurs during wound healing following tissue injury. The key stages of wound heal-

ng are haemostasis, inflammation, proliferation, and remodelling. 1 Platelets are attracted to injury

ites to propagate haemostasis. Neutrophils phagocytose debris and pathogens during the inflamma-

ory phase. During proliferation, keratinocytes and endothelial cells reconstruct the wound surface and

lood vessels, respectively. In addition, fibroblasts begin laying down type 1 collagen to replace type

 collagen which contributes to scar formation. This process continues into the remodelling phase.

uring the remodelling phase, scar tissue gains its maximum possible tensile strength within a few

eeks however it never reaches the full strength of uninjured tissue, and the skin surrounding scar

issue is prone to contracture. The remodelling phase can last months to years and rearrangement of

ollagen fibres can lead to regression of the scar, but it will always be present. Patients living with

cars may suffer from physical dysfunction such as contractures and ulceration, psychosocial trauma,

nd psychiatric conditions like anxiety and depression. Moreover, scarring costs healthcare systems

ime and money. The National Health Service in the United Kingdom spends approximately £8.3 bil-

ion annually on the clinical management of scars. 2 Various non-surgical and surgical treatments exist

or scars, however, none of them leads to a scarless clinical outcome. 1 The only scenarios that lead to

carless healing in animals have been reported in foetuses. 

Foetal wound healing has a different mechanism than adult wound healing, leading to scarless

ealing. This is only true for the skin. In other tissue systems, like the gastrointestinal tract, scars

re produced following tissue injury. 3 The pathophysiology of scarless foetal wound healing is largely

nknown however a mix of factors are thought to contribute. This includes reduced inflammatory

esponses, looser collagen structures, altered levels of extracellular matrix components, and ker-

tinocytes stimulating the proliferation and migration of foetal fibroblasts. 3 Previous research has ob-

erved that at approximately 24 weeks of gestation, foetal skin wound healing results in scarring

herefore it is thought that at this stage foetal skin transitions to a structure resembling adult skin. 1 , 3

We report on a premature female neonate older than 24 weeks of gestation (30 weeks of gestation

t birth) who suffered a combination of deep partial thickness abrasions and full thickness wounds

econdary to birth trauma during an emergency Caesarean section. Five years after sustaining these

ounds, the patient had excellent cosmetic outcomes with minimal scarring. 

ase 

The mother of the patient had a history of multiple sclerosis and subfertility and required Clomid

clomiphene citrate) to stimulate ovulation. She became pregnant with triplets. At 16 weeks’ gestation,

ntrauterine surgery was required due to complications with the multiple pregnancy and, soon after,

ne foetus died in utero. Oligohydramnios developed over the next few weeks, making managing the

regnancy more difficult and closely monitored. At 30 weeks, an emergency caesarean section was

ndicated due to foetal distress. As a result, the patient suffered a combination of deep partial thick-

ess abrasions and full thickness wounds on the anterior lower abdomen, both thighs and knees and

he right foot (14 % TBSA) (see Figure 1 and Supplementary Figure 1). The patient’s birthweight was

25 g, compared to their living twin which was 1328 g. Emergency management of the patient was

arried out over the next 12 h. The patient was resuscitated and had surgery inside an incubator. The

ounds were cleaned and Biobrane was applied. Biobrane is a composite biosynthetic skin substitute

hat was introduced in 1979 4 . It is composed of short porcine collagen peptides bonded to a nylon

ayer surrounded by silicone. Seven days after application, Biobrane was completely separated from

he skin of the neonate. At this point, regeneration of the skin was observed over the damaged areas

see Figure 2 ). 

Approximately three months post birth, the patient developed a volvulus which required a la-

arotomy. At five years of age, there were minimal signs of conventional clinical scarring including

ypopigmentation of the lower abdomen, and both thighs and knees with barely visible shallow and

ontracted areas (see Figure 3 ). On the anterior abdomen, the hyperpigmented and raised transverse

car from the previous laparotomy appeared more prominent than the minimal scarring from the ini-

ial birth trauma (see Figure 4 ). 
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Figure 1. The premature neonate with a combination of deep partial thickness abrasions and full thickness wounds on the 

lower abdomen (A), both thighs and knees (B) and the right foot secondary to birth trauma during an emergency Caesarean 

section. 

Figure 2. Regeneration of deep partial thickness abrasions in the premature neonate. 

Figure 3. Anterior view of the lower extremities of the patient at 5 years of age displaying minimal signs of scarring including 

hypopigmentation and barely visible shallow and contracted areas of the thighs and knees. 
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In this case, minimal scarring was observed in the premature female neonate despite being 6

eeks older than the approximate start of mature scarring in foetal skin. We hypothesise that this

ay be due to the delayed development of the foetus in-utero. Maternal stresses may have hindered

he patient’s foetal development. The patient was born weighing 425 g, which is significantly less

han the average weight of premature neonates. 5 The patient’s mother suffered from oligohydramnios

rom the early second trimester. 
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Figure 4. Anterior view of the abdomen of the patient at 5 years of age displaying the hyperpigmented and raised transverse 

scar from the previous laparotomy and anterolateral hypopigmented shallow scarring from the initial birth trauma. 
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Preterm birth is a well-recognised association of oligohydramnios which may explain why the pa-

ient was born prematurely at 30 weeks’ gestation. Foetal growth restriction (FGR) is also associated

ith oligohydramnios. 6 Foetal growth restriction is a condition characterised by the patient being too

mall (often measured by fundal height) for their gestational age. The mechanism involves a lack of

lood supply being supplied to the growing foetus, and therefore inadequate nutrients and oxygen

re supplied to the foetus. We speculate that FGR may have also been exacerbated due to a multi-

le pregnancy, where the blood supply needs to be shared between the foetuses. FGR is associated

ith chronic maternal diseases, such as hypertension and diabetes, as well as maternal autoimmune

iseases, like Systemic Lupus Erythematosus. MS, which the patient’s mother suffered from is also an

utoimmune disease. The signs of FGR include low birth weight, hypoglycaemia, and low body tem-

erature. In addition to affecting the overall size of the foetus, FGR can impact the foetal development

f organs, tissues, and cells. 

We hypothesise that the patient had FGR, associated with oligohydramnios, which led to a lack

f growth in-utero and therefore the patient did not reach foetal developmental milestones at the

xpected times. As mentioned, research has shown that scarring starts to occur around 24 weeks

estation in neonates, likely because the wound-healing mechanisms of neonates begin to resemble

dult wound healing. As our patient’s development was delayed, this may explain why at 30 weeks’

estation, when they were prematurely born, they still managed to heal complex wounds without

onventional scarring. 

onclusion 

In summary, this case reports on how developmental delay in utero may have contributed to bet-

er foetal skin healing in a premature neonate with a combination of deep partial thickness abrasions

nd full thickness wounds post delivery trauma. It is also the first known reported case of this na-

ure which was successfully managed using a commercial skin substitute. However, more research is

eeded to understand the mechanism and timelines of foetal healing, so the knowledge can be used

o develop better therapeutic options to treat skin scars in adults going forward. 

thics approval and consent to participate 

No ethical approval or consent to participate was required for this article because it is a retrospec-

ive descriptive case report. 
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The patient’s parents provided written consent to the usage of all included images for presentation

nd publication. 

vailability of data and materials 

Please contact the corresponding author for data requests. 

uthors contribution 

All authors have contributed, read, and approved this manuscript. 

eclaration of Competing Interest 

The authors declare they have no competing interests or conflicts or interest. 

unding 

The authors declare they have no funding for this case report. 

cknowledgements 

The authors declare there are no acknowledgements to be made. 

upplementary materials 

Supplementary material associated with this article can be found, in the online version, at doi: 10.

016/j.jpra.2023.10.003 . 

eferences 

. Marshall CD, Hu MS, Leavitt T, Barnes LA, Lorenz HP, Longaker MT. Cutaneous scarring: Basic science, current treatments,
and future directions. Adv Wound Care . 2018;7(2):29–45 . 

. Guest JF, Fuller GW, Vowden P. Cohort study evaluating the burden of wounds to the UK’s National Health Service in
2017/2018: update from 2012/2013. BMJ Open . 2020;10(12):e045253 . 

. Ulrich MMW. Fetal wound healing. In: Téot L, Mustoe TA, Middelkoop E, Gauglitz GG, eds. Textbook on Scar Management:

State of the Art Management and Emerging Technologies . Cham: Springer International Publishing; 2020:3–9 . 
. Mandal A. Paediatric partial-thickness scald burns–is Biobrane the best treatment available? Int Wound J . 2007;4(1):15–19 . 

. Berhane M, Workineh N, Girma T, et al. Prevalence of low birth weight and prematurity and associated factors in neonates
in Ethiopia: Results from a hospital-based observational study. Ethiop J Health Sci . 2019;29(6):677–688 . 

. Gupta CP, Choudhary J, Chahar D, Yadav SK. A clinical study on maternal and fetal outcome in pregnancy with oligohydrom-
nios. 2018. 
128 

https://doi.org/10.1016/j.jpra.2023.10.003
http://refhub.elsevier.com/S2352-5878(23)00065-7/sbref0001
http://refhub.elsevier.com/S2352-5878(23)00065-7/sbref0002
http://refhub.elsevier.com/S2352-5878(23)00065-7/sbref0003
http://refhub.elsevier.com/S2352-5878(23)00065-7/sbref0005
http://refhub.elsevier.com/S2352-5878(23)00065-7/sbref0006

	Minimal scarring in a premature neonate
	Introduction
	Case
	Discussion
	Conclusion
	Ethics approval and consent to participate
	Consent for publication
	Availability of data and materials
	Authors contribution
	Declaration of Competing Interest
	Funding
	Acknowledgements
	Supplementary materials
	References


