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CASE REPORTS

ABSTRACT

Delayed subaponeurotic fluid collection (DSFC) is a rare cause of scalp swelling in young infants whose exact etiology remains unknown. It is 
often associated with traumatic or instrumental delivery or fetal electrode monitoring. The diagnosis is clinical, with DSFC being differentiated 
from other causes of scalp swelling based on the characteristic history and physical examination findings. However, laboratory tests or head 
imaging study may be considered in the differential diagnosis.

Herein is presented the clinical case of a seven-week-old male infant brought to the pediatric Emergency Department with acute onset of 
large and fluctuant scalp swelling. He had been born by cesarean section after induction of labor and failure to progress. The diagnosis of 
DSFC was established after imaging studies. 

DSFC is a very rare diagnosis, with only about 50 cases reported in the literature. Despite its acute onset, it is a benign condition that does 
not require additional laboratory or imaging studies. Current treatment is conservative and the condition usually resolves spontaneously.
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RESUMO

A coleção de líquido subaponevrótica tardia (CLST) é uma causa rara de edema do couro cabeludo em lactentes. A sua etiologia exata 
permanece desconhecida, mas está frequentemente associada a partos traumáticos ou instrumentados e à monitorização fetal com elétrodos. 
O diagnóstico é clínico. A CLST pode ser diferenciada de outras causas de edema do couro cabeludo através da história clínica característica e 
dos achados ao exame objetivo. Contudo, podem ser considerados exames laboratoriais e de imagem no diagnóstico diferencial.

É descrito o caso de um lactente de sete semanas de idade que foi levado ao Serviço de Urgência de Pediatria após manifestação aguda de 
edema do couro cabeludo de grandes dimensões e flutuante. O parto tinha sido realizado por cesariana após indução do trabalho de parto e 
falha na progressão. O diagnóstico de CLST foi estabelecido após a realização de exames de imagem. 

A CLST é um diagnóstico muito raro, com apenas cerca de 50 casos descritos na literatura. Apesar do início agudo, é uma condição benigna, 
não necessitando de exames laboratoriais ou de imagem adicionais. O tratamento é conservador e a condição habitualmente resolve-se de 
forma espontânea.
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INTRODUCTION

Scalp swelling is a common clinical condition in the neonatal period 
and in young infants. It can be caused by cephalohematoma, caput 
succedaneum, subgaleal hemorrhage, and delayed subaponeurotic 
or subgaleal fluid collection (DSFC).(1) 

The scalp is divided into five layers: skin, subcutaneous tissue, galea 
aponeurosis, loose connective tissue, and periosteum.(1,2,10,12,14) DSFC 
is defined as fluid accumulation between the galea aponeurosis and 
the periosteum and typically manifests beyond the neonatal period.
(2,3,12,14) It is a recently described entity with fewer than 50 cases 
reported in the literature. The first cases were described in 2002 in a 
case series by Hopkins et al.(1) 

DSFC is usually described as a soft, ill-defined, mobile, fluctuant, 
non-tender swelling that crosses the cranial suture lines and is 
located over the superior occiput.(3,4,12,14) It usually develops by 
one to four months of age in healthy and hemodynamically stable 
infants with no history of recent trauma.(3,4,11,12) The exact etiology is 
unknown, but birth trauma, instrumental delivery, or scalp electrodes 
leading to disruption of venous drainage, lymphatic drainage, and/
or cerebrospinal fluid (CSF) leakage have been implicated as major 
mechanisms.(2,3,10) 

Other conditions should be considered in the differential diagnosis 
of DSFC, such as non-accidental injuries, coagulopathies, and 
other causes of neonatal scalp swelling (cephalhematoma, caput 
succedaneum, subgaleal hematoma).(10)

DSFC is a benign condition with a clinical diagnosis. Management 
is conservative, with spontaneous resolution expected in one to two 

months.(3,4,10)

The authors present the first case of DSFC reported in a Portuguese 
child, with the aim of improving its diagnosis and management, and 
also present a brief review of the literature on the subject.

CASE REPORT

A seven-week-old male infant was brought to the pediatric 
Emergency Department with an acute onset of occipitoparietal scalp 
swelling with five hours of evolution. The swelling was noticed by 
the parents, who reported that the boy was eating, behaving, and 
sleeping normally and had no abnormal movements, vomiting, 
or infectious symptoms. There was no history of trauma or scalp 
manipulation and no relevant family history (e.g., coagulopathy).

The boy was born at 37 weeks’ gestation by cesarean section after 
induced labor for fetal growth restriction and failure to progress. No 
fetal scalp electrodes or instruments were used during labor. No scalp 
swelling was noted in the scalp in the immediate neonatal period. 
Medical history was otherwise unremarkable.

At presentation, the patient was alert and interactive with stable 
vital signs. Physical examination revealed a large scalp swelling in 
the occipitoparietal area that was ill-defined, fluctuant, watery in 
consistency, and not bounded by suture lines (Figure 1). It was non-
tender with no overlying skin changes. The systematic examination 
was normal, including normal anterior fontanelle and normal 
neurological examination. There was no evidence of physical injury 
or trauma.

Figure 1 - Fluid scalp swelling in the occipitoparietal region without evidence of overlying scalp erythema or injury. The collection does not 
follow the cranial suture lines
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Blood tests, including coagulation, were normal. Cranial ultrasound 
(US) revealed a compressible, hypoechoic subgaleal fluid collection 
approximately 7 mm across the suture lines. A non-contrast cranial 
computed tomography (CT) scan confirmed these findings and 
revealed no skull fracture or intracranial abnormality (Figure 2). 

The patient’s history, physical examination, and imaging findings 
were consistent with the diagnosis of benign delayed subaponeurotic 
fluid collection (DSFC), which was confirmed by the pediatric 
neurosurgeon. Conservative management was decided, and the child 

was discharged home after 14 hours of surveillance in the hospital.
At the first follow-up five days later, blood tests were unchanged. 

Cranial US showed the same fluid collection, now with approximately 
11 mm. Fifteen weeks later, a control cranial CT was performed and 
showed a decrease in the subaponeurotic fluid collection. At the 
next visit, growth and developmental milestones were normal and 
the scalp swelling continued to decrease in size, resolving completely 
within 19 weeks of onset.

Figure 2 - Cranial CT scan in the coronal (left) and sagittal (right, bone window) planes showing the presence of a subaponeurotic fluid 
collection freely crossing the sagittal suture without evidence of skull fracture or intracranial abnormality

DISCUSSION

DSFC is a rare disorder with no clear etiology.(3,5,10,11) It is characterized 
by the spontaneous development of a head swelling in early infancy in 
a healthy patient.(4,11) The literature identifies the typical age of onset 
at one to four months.(2-4,6,11,12) DSFC is described as a soft, ill-defined, 
mobile, and non-tender swelling that crosses the skull sutures lines.
(3,4,6,10,12,13) Infants are well-appearing. The scalp area overlying DSFC 
has a normal appearance, without warmth, erythema, tenderness, or 
signs of trauma.(3,4,12) It is typically located over the superior occiput.(4) 

The unexplained development of scalp swelling in infancy may raise 
suspicion of non-accidental injury or coagulopathy.(3,8) Although no 
published case has been linked to acute or non-accidental injury or 
other conditions, these causes should not be forgotten.(3,4,10,11,12) 

The exact etiology of DSFC remains unknown.(3,6,9,11,12,14) However, 
prolonged or traumatic labor, instrumented delivery, or fetal scalp 
electrode monitoring have been identified as common features in 

affected infants.(3,5-8,11,12,14) In fact, most DSFC cases have a history of 
instrumented delivery or emergency cesarean section (mostly due to 
failure to progress). 

Schoberer et al. reported that β2-transferrin and β-trace protein, 
which are specific markers of CSF, were found in the aspirated fluid 
of three affected infants.9 Etiologic hypotheses generated from these 
findings suggest delayed CSF leakage into the subaponeurotic space 
through skull microfractures caused by traumatic birth or fetal scalp 
electrodes not detectable by imaging.(3,4,6,7,9-12,14) Another hypothesis 
is disruption of the emissary veins connecting the intracranial venous 
sinuses to the superficial scalp veins or disruption of scalp lymphatic 
drainage within the subaponeurotic connective tissue layer during 
traumatic labor.(3,5,7,9-12)

Traumatic delivery can cause three different types of scalp 
swelling in newborns: caput succedaneum, cephalohematoma, and 
subgaleal hematoma.(2,12) Scalp swelling is common in newborns, but 
uncommon after the perinatal period.(2,5,13) 
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Caput succedaneum is caused by fluid extravasation within the 
subcutaneous layer of the scalp due to excessive pressure on tissues 
in the presenting part of the fetal head during delivery.(5,10,12) The 
edematous tissue in patients with caput may extend across the 
suture lines and resolve over hours to days after delivery.(5,10,12,14) 
Cephalohematoma refers to bleeding in the subperiosteal space 
associated with traumatic birth and is easily distinguished from DSFC 
because it does not cross the suture lines.(3-5,10,12,14) These two types of 
scalp swelling occur in the immediate neonatal period, whereas DSFC 
has a delayed onset, occurring weeks to months after birth.(3,5,10,12) 
Finally, subgaleal hemorrhage is caused by bleeding into the same 
anatomic space as DSFC, crosses the suture lines, and may have a 
similar fluctuant, boggy mass on physical examination.(4,5,10,12,14) Blood 
from a subgaleal hemorrhage may travel down the head or neck, 
producing the Battle sign, whereas DSFC tends to remain localized 
at the top of the head or occiput.(5,10,12) The subaponeurotic layer 
between the aponeurosis and connective tissue is highly vascular, 
increasing the risk of massive bleeding in this large space, which can 
lead to life-threatening hypovolemic shock in young infants.(1,3-5,10,12,13) 
Although most subgaleal hemorrhages develop in the immediate 
neonatal period in association with birth trauma, they may also 
occur in older infants after head injury, sometimes in association 
with coagulopathy, vascular abnormalities, or non-accidental trauma 
(shaken baby syndrome), and may present acutely with hemorrhagic 
shock.(3,5,10,12-14) Conversely, infants with DSFC are usually well-
appearing and do not experience adverse impact on their health, 
feeding, or behavior.(10,12) 

The diagnosis of DSFC is primarily clinical, based on history and 
physical examination.(3-5,7,12) The classic presentation is a well-
appearing infant with an acute, large, soft, fluctuant subcranial fluid 
collection that freely crosses suture lines, without report or evidence 
of associated head injury, and with a history of difficult or instrumented 
delivery.(12) Laboratory tests or head imaging study (US, CT scan, or 
magnetic resonance imaging [MRI] scan) may be considered in the 
differential diagnosis to confirm the anatomic location of the fluid 
collection and screen for skull fracture or associated intracranial 
injury.(3-5,7,8,10,12,14) Aspiration and analysis of fluid contents are not 
recommended and may lead to infection or injury.(1,6-8,10,12) Usually, 
cranial US shows a mobile and hypoechoic fluid collection within the 
subgaleal space that crosses suture lines, and CT or MRI do not reveal 
skull fracture or intracranial pathology.(4,8,11-13) If trauma, child abuse, 
or coagulopathy disorders are of concern, further assessment should 
be performed.(3,10,13)

The literature unanimously recommends a conservative approach 
to DSFC, as it usually resolves spontaneously within two weeks to five 
months of diagnosis without sequelae or recurrence.(2-4,6,7,11,12) Lesion 
drainage has invariably resulted in fluid re-accumulation.(5,6,8,10,11,14) 

Follow-up consists of assessment of clinical evolution and should be 
performed by primary care providers.(8,12) 

In conclusion, the authors presented a case of DSFC, a rare condition 
in which the clinical history,  scalp swelling, and delivery outcome 

were similar to the few cases described in the literature. Spontaneous 
resolution was achieved with conservative management.

DSFC should always be considered in the differential diagnosis of 
scalp swelling in infants. The increasing awareness of this benign 
and rare entity will help physicians (pediatricians, emergency room 
physicians, and neurosurgeons) and parents in the diagnosis and 
management of the condition.

AUTHORSHIP

Catarina Cristina - Writing – original draft; Writing – review & editing
Mariana Duarte - Writing – original draft; Writing – review & editing
Mário Matos - Writing – original draft; Writing – review & editing
Rita Machado - Writing – original draft; Writing – review & editing

REFERENCES

1. Hopkins R, Inward C, Chambers T, Grier D. Subaponeurotic fluid 
collections in infancy. Clin Radiol 2002;57(2):114–6.

2. Hussain J, Chow A. Spontaneous Subaponeurotic Fluid 
Collection. Consultant 2020; 60(11):26-7. 

3. Ilarslan N, Gunay F, Kaynak S, Ucan B, Fitoz O, Ince E. A rare 
cause of scalp swelling in infancy: Delayed subaponeurotic fluid 
collections in five cases. Childs Nerv. Syst. 2019; 35:875–8.

4. Lee J, Wenger T. Delayed Subaponeurotic Fluid Collections of 
Infancy. J Pediatr 2018;197:310.

5. Medows M, Nijres B. Delayed subaponeurotic (subgaleal) fluid 
collection. BMJ Case Rep 2014; bcr2013203457.

6. Munjal S, Kumar S. Subaponeurotic Cerebrospinal Fluid 
Collections in an Infant. J Pediatr Neurosci 2017;12(3):271-3. 

7. Petraglia A, Moravan M, Marky A, Silberstein H. Delayed sub-
aponeurotic fluid collections in infancy: three cases and a review 
of the literature. Surg Neurol Int 2010;1:34.

8. Roy H, Magdum S. Sub-aponeurotic fluid collection in a 
neonate associated with fetal scalp electrode monitoring:  
brief communication. Eur J Obstet Gynecol Reprod Biol 2014; 
181:343-344.

9. Schoberer A, Yagmur E, Boltshauser E, Korinth M, Niggemann P, 
Häusler M. Sub-aponeurotic fluid collections: a delayed-onset 
self-limiting cerebrospinal fluid fistula in young infants. Eur J 
Paediatr Neurol 2008;12(5):401–3.

10. Smith A, Kandamany N, Okafor I, Robinson I, Foran A, McNamara 
R. Delayed infant subaponeurotic (subgaleal) fluid collections: a 
case series of 11 infants. J Emerg Med 2016; 50(6):881–6.

1. Smith B. Delayed subaponeurotic fluid collection of infancy. J 
Paediatr Child Health. 2021 Sep;57(9):1508-1509. doi: https://
doi.org/10.1111/jpc.15245.

2. Stephan A, Feldman K, Otjen K, Metz J. Delayed Subaponeurotic 
Fluid Collections: A Bening Cause of Scalp Swelling in Infancy. 

https://doi.org/
https://doi.org/


NASCER E CRESCER
BIRTH AND GROWTH MEDICAL JOURNAL
year 2023, vol 32, n.º 3

236

Pediatri Emer Care 2019;00:00-00.
3. Vaibhav A, Smith R, Millman G, Cooper J, Dwyer J. 

Subaponeurotic or subgaleal fluid collections in infancy: an 
unusual but distinct cause of scalp swelling in infancy. BMJ Case 
Rep 2010; bcr0420102915.

4. Wang S, Drake J, Kulkarni A. Management and outcome of 
spontaneous subaponeurotic fluid collections in infants: 
The Hospital for Sick Children experience and review of the 
literature. J Neurosurg Pediatr 2016;18(4):442–7.

CORRESPONDENCE TO
Catarina Cristina
Department of Pediatrics
Hospital Dona Estefânia
Centro Hospitalar Universitário Lisboa Central
Rua Jacinta Marto 8A
1169-045 Lisboa

Email: catarina.ccristina@gmail.com

Received for publication: 28.10.2021
Accepted in revised form: 13.06.2022

mailto:catarina.ccristina@gmail.com

