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STRESZCZENIE ROLA PIELĘGNIARKI W DIAGNOSTYCE I OPIECE NAD NIEMOWLĘCIEM Z KRANIOSYNOSTOZĄ
Wprowadzenie. Pielęgniarki odgrywają priorytetową rolę w diagnostyce kraniosynostozy poprzez badanie fi zykalne głowy 
noworodka, różnicowanie deformacji oraz skierowanie na badania obrazowe. Wspierają rodzinę poprzez edukację i zapewnienie 
wsparcia emocjonalnego. Po operacji monitorują dolegliwości bólowe i rozwój neurologiczny dziecka oraz wspomagają proces 
rehabilitacji.
Cel pracy. Celem pracy była analiza roli pielęgniarki w diagnostyce i opiece nad niemowlętami z kraniosynostozą, z uwzględnieniem 
zaangażowania we wczesne rozpoznanie deformacji czaszki, różnicowanie z plagiocefalią ułożeniową oraz wspieranie rodziny podczas 
procesu leczenia i rehabilitacji.
Metoda. Przegląd został przeprowadzony zgodnie z ramami metodologicznymi zaproponowanymi przez Arksey i O’Malley, które 
zostały następnie zaktualizowane i rozszerzone przez Levaca, Colquhouna i O’Briena. Praca opiera się na przeglądzie zakresu (scoping 
review) dostępnego piśmiennictwa, uwzględniającym etapy zdefi niowane w PRISMA-ScR Checklist. Analizowano publikacje dostępne 
w bazach danych, takich jak PubMed, Scopus i Google Scholar, a także w polskich czasopismach naukowych. Do szczegółowej analizy 
zakwalifi kowano 32 publikacje. Role pielęgniarek zostały przeanalizowane w oparciu o schemat chronologiczny obejmujący etapy 
diagnostyki, leczenia, opieki pooperacyjnej oraz rehabilitacji.
Podsumowanie. Holistyczna opieka pielęgniarska oraz współpraca interdyscyplinarna są niezbędne dla skutecznej diagnostyki i 
leczenia dzieci z kraniosynostozą. Pielęgniarki dysponując profesjonalnymi kompetencjami znacząco wpływają na poprawę wyników 
leczenia oraz jakości życia pacjentów i ich rodzin.

Słowa kluczowe: kraniosynostoza, opieka pielęgniarska, jakość życia, rozwój neurokognitywny

ABSTRACT THE ROLE OF THE NURSE IN THE DIAGNOSIS AND CARE OF AN INFANT WITH CRANIOSYNOSTOSIS
Introduction. Nurses play a critical role in the diagnosis of craniosynostosis by performing physical examinations of the newborn’s 
head, diff erentiating deformities, and referring the patient for imaging studies. Postoperatively, nurses monitor pain management, 
assess the child’s neurological development, and facilitate the rehabilitation process.
Aim. The study aimed to analyze the nurse’s role in diagnosing and caring for infants with craniosynostosis, emphasizing early 
detection, diff erentiation from positional plagiocephaly, and family support during treatment and rehabilitation.
Method. This review adhered to the framework proposed by Arksey and O’Malley, subsequently revised and expanded by Levac, 
Colquhoun, and O’Brien. A scoping review methodology was employed, guided by the stages outlined in the PRISMA-ScR Checklist. 
Literature was sourced from databases such as PubMed, Scopus, and Google Scholar, as well as Polish scientifi c journals. Ultimately, 
32 studies were selected for in-depth analysis. The role of nurses was evaluated within a chronological framework encompassing the 
stages of diagnosis, treatment, postoperative care, and rehabilitation.
Summary. The holistic nursing care and interdisciplinary collaboration are essential for the eff ective diagnosis and treatment of 
children with craniosynostosis. Nurses, with their professional competencies, signifi cantly contribute to improving treatment outcomes 
and enhancing the quality of life for patients and their families.

Key words: craniosynostosis, nursing care, quality of life, neurocognitive development
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 � INTRODUCTION

Craniosynostosis is a congenital malformation that 
involves premature overgrowth of one or more cranial 
sutures. This results in cranial deformity and can nega-
tively affect a child’s neurological development. Early 
diagnosis and implementation of appropriate treatment, 
including both surgical intervention and comprehensive 
medical care, are crucial to improving patient prognosis.

Nurses play an important role in the diagnostic pro-
cess, as they are often the first to notice abnormalities in 
the shape of a newborn’s head during routine physical 
examinations. Their role is also to educate parents and 
provide emotional support throughout the treatment pro-
cess, from diagnosis to the postoperative period. The pur-
pose of this article is to outline the role of the nurse in the 
early diagnosis of craniosynostosis, differentiating it from 
other cranial deformities and providing holistic care for 
the infant and his family. Special attention will be given to 
the importance of interdisciplinary collaboration and the 
challenges of this developmental defect.

Epidemiology

Craniosynostosis occurs with a frequency of about 1 
case per 2,000 births. It can be primary, caused by direct 
abnormalities in skull bone development, or secondary, 
resulting from abnormalities in brain growth. There are 
two main types of craniosynostosis. The first is non-syn-
dromic craniosynostosis, also known as isolated cra-
niosynostosis, which accounts for the majority of cases 
(80-85%) and most often involves premature overgrowth 
of a single cranial suture [1]. The second type is syndro-
mic craniosynostosis, associated with genetic syndromes 
such as Crouzon, Apert and Pfeiffer syndromes. It is often 
accompanied by other craniofacial deformities, facial 
deformities and systemic defects [2]. Abnormalities resul-
ting from craniosynostosis can lead to increased intra-
cranial pressure, neurological abnormalities, vision and 
hearing problems, and breathing difficulties due to pres-
sure on the airway [3,4]. Most cases require surgical inte-
rvention, for both aesthetic and functional reasons. The 
exception is a mild form of frontal suture craniosynosto-
sis, known as metopic ridge, which is not associated with 
hypertelorism and usually does not require surgery [5].

 �MATERIAL AND METHODS
This review followed the framework proposed by 

Arksey and O’Malley [6], later revised and expanded by 
Levac, Colquhoun, and O’Brien [7]. The process included 
the following five stages: (1) identification of the research 
question, (2) identification of relevant studies, (3) selection 
of studies, (4) data charting, and (5) collation, summary, 
and reporting of results. The study employed a scoping 
review approach guided by the PRISMA-ScR checklist [8,9]. 
A comprehensive literature search was performed using the 
keywords: craniosynostosis, nursing care, quality of life, neu-
rological development, diagnosis, infants, physical examina-
tion, positional plagiocephaly, interdisciplinary collaboration, 

holistic care, postoperative care, parental education, neuroco-
gnitive difficulties, surgical intervention, and health-related 
quality of life (HRQoL). These terms were combined in pairs 
using Boolean operators [10]. The review utilized scientific 
databases, including PubMed, Scopus, and Google Scholar, 
and analyzed publications from 2010 to 2023. Inclusion cri-
teria for the analysis were: publication in English or Polish, 
availability of full-text access, and a minimum quality score 
of 60% based on the JBI Critical Appraisal Checklists. Ini-
tially, 150 records were retrieved, from which 50 abstracts 
were reviewed. Ultimately, 32 articles were selected for deta-
iled analysis (Fig. 1). The selection of articles, at the levels  
of titles, abstracts, and full texts, was conducted indepen-
dently by two authors. Articles were included when both 
reviewers agreed on their relevance. In cases of disagre-
ement, discussions were held among all authors to reach 
a final decision. Articles employing qualitative methodo-
logies were not excluded at this stage, as they were con-
sidered valuable sources of information on holistic care  
for children with craniosynostosis. The collected data were 
organized and presented according to key topics, including 
the diagnosis, treatment, and the role of nurses in the care 
of patients with craniosynostosis (Tab. 1).

 � Fig. 1. Flowchart PRISMA diagram with review process

 � AIM
Care in this complex clinical situation is interdiscipli-

nary in nature; however, this study specifically focuses 
on the scope of the nurse’s role, presented in chronologi-
cal order. The purpose of this study is to analyze the role  
of the nurse in the diagnosis and care of infants with cra-
niosynostosis. The focus is on early recognition of the 
cranial deformity, differentiating it from other possible 
causes, such as positional plagiocephaly, and the impor-
tance of parental education and emotional support. Key 
elements of post-operative care and interdisciplinary 
cooperation to improve the quality of life for the child and 
his family are also presented.
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 � RESULTS

The role of the nurse and midwife in the diagnosis 
of craniosynostosis is based on physical examination. 
Nurses and midwives are the first professionals to assess 
the health of the newborn after birth. During the physi-
cal examination of the head, attention should be paid to 
viewing, palpation and anthropometric measurements. A 
thorough physical examination is necessary to examine the 
patient for craniosynostosis [11]. When viewing the skull, 
the overall shape of the head should be assessed, noting 
asymmetry, elongation or flattening of specific areas. It is 
also worth checking for the presence of visible thickening 
along the cranial sutures, which may indicate premature 
overgrowth (Fig. 2). Craniosynostosis can cause deformi-
ties of the facial part of the skull, including craniofacial 
dysostosis, ocular dystopia, displacement of the auricle, 
and flattening or bulging of the frontal or occipital region 
[12]. An important part of the evaluation is to analyze the 
proportion between the craniofacial and cerebral cranium, 
where the cerebrum in a newborn represents about 80% 
of the total cranial volume, and the craniofacial 20% [13]. 
During palpation, it is important to feel the rolling thic-
kening along the cranial suture line, which may suggest 
premature overgrowth. It is also important to inspect the 
tension and size of the fontanelles (anterior and posterior 
fontanelles) and note any softening of the cranial bones, 
known as craniotabes. The presence of bone defects, 
known as dehiscences, may be indicative of severe forms of 
craniosynostosis, which result from increased intracranial 
pressure leading to resorption of thin bone plaques [14]. In 

terms of anthropometric measurements, it is necessary to 
measure the head circumference at the widest point of the 
skull and compare the result with centile grids for age. It is 
worth remembering that newborns with craniosynostosis 
may have normal head circumference. If the circumference 
is below the 3rd percentile, a diagnosis of microcephaly 
should be considered. The cephalic index (CI), which is the 
ratio of cranial width to cranial length, should be within 
the normal range of 74-83 (Tab. 2, Fig. 1). The cranial vault 
asymmetry index (CVAI) assesses the difference between 
the lengths of the two cranial diagonals, which can help 
identify asymmetry [15] (Fig. 2). Assessing the mobility of 

cranial sutures involves gentle pressure testing 
along the sutures. Immobile sutures may sug-
gest synostosis, requiring further diagnosis and 
treatment.

Differentiating craniosynostosis 
from plagiocephaly on physical 
examination

Differentiating craniosynostosis from posi-
tional plagiocephaly is an important part of 
diagnosis by nurses and midwives. An impor-
tant step in this process is taking a detailed 
history of the baby’s sleep position and obse-
rving the infant’s behavior. Placental plagio-
cephaly, which is the most common cranial 
deformity associated with intrauterine or pla-
cental conditions, is usually caused by cranial 
compression in utero, such as in multiple pre-
gnancies, small-for-gestational-onset or gut 
microbiota composition [15]. It is characterized 
by cranial asymmetry, where one side is flatte-
ned and the opposite side is convex [16]. In 
other deformities, such as brachycephaly, there 
is a shortening of the anteroposterior dimen-
sion of the skull, which is the result of uniform 
compression in utero. Dolichocephaly, often 
seen in premature infants, manifests as elon-
gation of the skull in the anteroposterior axis  

 � Fig. 2. Diagram illustrating the calculation of the Cephalic Index  
and Cranial Vault Asymmetry Index to assess the degree of deformation

 � Tab. 2. Types of craniosynostosis based on the fused suture

Fused suture
Type of 

craniosynostosis/
skull shape

Assessment 
Index  

(CI or CVAI)
Description of the defect

Sagittal 
suture Scaphocephaly CI 55-70

Excessive elongation of the head in the 
anteroposterior axis; prominently protruding 
forehead; narrow, elongated skull with a conical 
shape at the posterior part; in advanced cases, a 
concave depression along the midline of the skull

Frontal trigonocephaly CI 60-80

Narrow forehead with a prominent ridge along 
the midline, triangular skull shape when viewed 
from above; underdevelopment of the lateral 
orbital rims, hypertelorism, and depressions in 
the temporal regions

Unilateral 
coronal 
suture

Anterior 
plagiocephaly CVAI>20

The forehead on the side of the fused suture 
is flattened, and the orbit is elevated; on the 
opposite side, the forehead is convex, and the 
orbit is shifted downward. The nasal bridge may 
be deviated toward the fused suture, while the 
chin is directed toward the unfused suture

Bilateral 
coronal 
suture

brachycephaly CI 80-100

The anteroposterior dimension of the head is 
small; the skull is wide and tall, with a large and 
flat forehead; the posterior part of the head is 
also flattened. The upper parts of the orbits are 
abnormally elevated and spaced apart

Unilateral 
lambdoid 
suture

Posterior 
plagiocephaly CVAI >20 Flattened occipital region on the side of the fused 

suture; the ear on the same side is low-set

All sutures Cloverleaf skull 
(trifolicephaly) CI 90-100

Protrusion of the skull in the region of the anterior 
fontanelle and temporal fontanelles, with an 
extremely small anteroposterior dimension

CI: Cephalic Index, CVAI: Cranial Vault Asymmetry Index
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(Fig. 3). Asymmetry of the zygomatic arches may result 
from prolonged pressure on one side of the fetal face, 
while craniotabes, or softening of the occipital bone, is 
associated with vitamin D deficiency or other metabo-
lic disorders during pregnancy [17]. Frontal deformi-
ties, manifested by flattening or protrusion of the frontal 
region, can also result from the position of the fetus in 
utero. Deformities associated with positional plagioce-
phaly are often transient and resolve after birth, especially 
with the implementation of appropriate measures, such as 
changing the baby’s position or using specialized orthope-
dic cushions. If the lesions persist, further diagnostics are 
needed to rule out pathologies such as craniosynostosis. 
Differentiating between the two conditions on physical 
examination requires experience and special attention to 
elements such as the mobility of the cranial sutures, the 
presence of shaft-like thickening, and the craniofacial-to-
-cerebral ratio, allowing early referral of the child to an 
appropriate specialist [18]. Physical examination is an 
effective tool for the initial diagnosis of craniosynostosis, 
especially in the hands of experienced clinicians. However, 
full diagnosis and classification of the type of craniosyno-
stosis requires confirmation by imaging studies [19-24].

 � Fig. 3. Comparison of head shape in premature lambdoid suture synosto-
sis (A) and positional asymmetry (B) (original illustration by the author)

Nursing collaboration with the medical team  
of specialists

When craniosynostosis is suspected, nurses and midwi-
ves play a vital role in referring the child for further dia-
gnosis and ensuring coordination of interdisciplinary care. 
Collaboration with the medical team begins with careful 
clinical observation and documentation of any abnormali-
ties noted during the physical examination. This informa-

tion is the basis for follow-up by pediatricians, neurosur-
geons and radiologists [25]. Nurses and midwives support 
the diagnostic process by referring the child for imaging 
studies, such as CT scans or head ultrasound (Fig. 4). Col-
laboration with radiologists allows for detailed test results, 
which are crucial for determining the type and extent of 
cranial deformity. In addition, nurses take part in educa-
ting parents about diagnostic procedures, preparing them 
emotionally and practically for the tests [26]. Once the 
diagnosis is made, nurses work with surgeons and ane-
sthesiologists to prepare the child for surgery. As part of 
this process, nurses monitor the patient’s health, assess his 
or her neurological development, and coordinate a sche-
dule for follow-up examinations and consultations [27]. 
After surgery, nurses continue to work with the medical 
team to support the child’s rehabilitation process. Working 
with physiotherapists and neurologists, they can plan an 
individualized rehabilitation program to assist in optimal 
recovery. Nurses also stay in touch with parents, educating 
them about home care, monitoring potential complica-
tions and providing emotional support during the child’s 
recovery. Effective cooperation between the nurse and the 
medical team of specialists is essential to provide compre-
hensive care for patients with craniosynostosis. Through 
their involvement, nurses contribute to improving treat-
ment outcomes and quality of life for children affected by 
this malformation [28].

 � Fig. 4. Changes in skull shape depending on the fused suture (original 
illustration)

Operative treatment of craniosynostosis

Operative treatment of craniosynostosis is the primary 
mode of therapy. Its goal is both to correct the cranial 
deformity and to prevent complications such as incre-
ased intracranial pressure. Traditional open methods inc-
lude cranial remodeling, known as Cranial Vault Remo-
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deling (CVR). This is a surgical procedure in which the 
bones of the skull are removed, reshaped and remolded 
to improve the shape of the skull and increase the volume 
of the cerebrum. This method is usually used in children 
over 6 months of age and provides permanent cosmetic 
and functional results, although it involves longer sur-
gery time and a higher risk of blood loss [28]. Another 
traditional method is the Strip Craniectomy (linear cra-
niectomy), which involves removing narrow strips of bone 
along a prematurely overgrown suture to allow the skull 
to grow naturally. This procedure is most commonly used 
on younger infants (up to 3-4 months of age), has a shor-
ter surgical time, and requires the use of an orthopedic 
helmet after surgery for optimal cosmetic effect [29]. In 
recent years, minimally invasive methods such as endo-
scopic correction of craniosynostosis have become incre-
asingly popular. This is a minimally invasive technique in 
which prematurely overgrown cranial sutures are removed 
using an endoscope. This method is less burdensome for 
the patient, has a shorter operation time, a lower risk of 
complications and a faster recovery. However, like linear 
craniectomy, it requires the use of an orthopedic helmet 
for several months after surgery [30]. Hybrid methods, 
which combine elements of traditional surgery with mini-
mally invasive techniques, are used for more complex 
cases. An example is the combination of endoscopic suture 
removal with the subsequent use of assistive devices such 
as distractors. This solution reduces the risks associated 
with major surgeries, although it requires advanced equ-
ipment and greater precision. Another therapeutic option 
is osteogenic distraction, which involves gradually pul-
ling apart bone fragments using special distractors. This 
method makes it possible to gain additional intracranial 
space and improve the shape of the skull (Fig. 5). It is par-
ticularly useful in more complex deformities or in cases of 
secondary surgery, although the treatment process takes 
longer and requires regular follow-up visits [31]. Asses-
sing a child’s development after craniosynostosis surgery 
and the impact of the procedure on health-related quality 
of life (HRQoL) requires close interdisciplinary coopera-
tion, with nurses playing an essential role. Nursing care 
ranges from monitoring the child’s physical and neurolo-
gical condition to emotional support and family education 
[32,33]. Nurses play an important role in the long-term 
observation of a child’s development, paying attention 
to the achievement of cognitive and motor milestones.  
In children without hydrocephalus or elevated intracranial 
pressure, neurocognitive deficits such as language, reading 
and writing difficulties can occur in 30-50% of patients. 

Early detection of these problems allows nurses to refer 
the child for specialized speech therapy or psychological 
evaluation. Educating parents on how to observe their 
child’s development and use available forms of support 
is also an important part of their work [34]. Children’s 
quality of life after craniosynostosis surgery is generally 
comparable to the general population, but nurses play an 
essential role in providing emotional support and facili-
tating social reintegration. [35]. They help families cope 
with anxiety and uncertainty and advise on how to sup-
port the child in establishing relationships and social 
acceptance. In addition, nurses can use HRQoL measure-
ment as a tool to identify children who need more detailed 
psychological assessment. In long-term nursing care, it is 
crucial to monitor the child’s developmental parameters 
and collaborate with neurologists, physiotherapists and 
psychologists. Nurses support parents in implementing 
therapeutic recommendations at home, which includes 
motor exercises and developing cognitive skills. Through 
their involvement, nurses contribute to improving treat-
ment outcomes and the overall quality of life for the child 
and his family [36,37].

 � Fig. 6. Patient after sagittal suture craniosynostosis surgery using the SAS 
(Spring-Assisted Surgery) method. Titanium springs facilitate gradual 
correction of skull deformities, allowing for proper skull development 
following the procedure

 � DISCUSSION

Craniosynostosis, as a congenital malformation, poses 
numerous diagnostic and therapeutic challenges to medi-
cal teams that require a multidisciplinary approach. 
Nurses play a vital role in this process, supporting both 
the diagnosis and comprehensive care of the child and 
their family.

In the context of diagnosis, early recognition of cra-
nial deformity is critical to improving prognosis. Nurses 
and midwives, as first responders, have an important role 
in identifying potential signs of craniosynostosis during 
routine physical examinations. Their ability to differen-
tiate this defect from other deformities, such as positional 
plagiocephaly, and to observe physical parameters of the 
skull, such as asymmetry, craniofacial to cerebral ratios, 
and suture mobility, is crucial in referring a child for spe-
cialized diagnosis. Operative treatment of craniosynosto-
sis, which is the therapeutic standard, requires the nursing 
team’s involvement at every stage of the process. Nurses 
participate in preparing the child for surgery, educating 

A B
 � Fig. 5. Ultrasound image of overlapping bone edges, a physiological 

phenomenon observed after birth and in infants with features of pla-
giocephaly, using a 14 Hz linear probe. B. Ultrasound features of frontal 
suture craniosynostosis presenting as a ridge-like connection along the 
cranial sutures, using a 14 Hz linear probe (original material by the author 
MWM)
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parents about the procedure, its risks and expected outco-
mes. Aft er surgery, nurses play an important role in moni-
toring vital signs, assessing the healing process and early 
detection of potential complications, such as increased 
intracranial pressure or infections. Findings indicate that 
despite surgical correction of cranial deformities, some 
children may have neurocognitive diffi  culties in the areas 
of language, reading and writing, highlighting the need 
for long-term monitoring of neurological development. 
Nurses are essential in this regard, acting as care coordi-
nators and collaborating with neurologists, psychologists, 
and speech therapists. Th e quality of life (HRQoL) of chil-
dren operated on for non-syndromic craniosynostosis is 
usually comparable to the general population. However, 
nurses can signifi cantly improve HRQoL by emotionally 
supporting families and educating them about home care 
and coping with psychosocial challenges, such as peer 
group acceptance. Measuring HRQoL in clinical prac-
tice can serve as a screening tool to help identify children 
who require more advanced psychological support [26]. 
In conclusion, interdisciplinary collaboration, with nurses 
playing a crucial role, forms the foundation of eff ective 
care for children with craniosynostosis. Their involve-
ment in diagnosis, post-operative care and developmen-
tal support contributes to improving the quality of life of 
the child and his family, as evidenced by both clinical and 
observational results. Th e introduction of an individu-
alized approach to each case and the development of the 
nursing team’s competence allows further improvement in 
the care of this demanding group of patients.

Limitations

Th is scoping review has several limitations. Due to the 
heterogeneity of the included studies, it is not possible to 
draw precise conclusions summarizing the analyses per-
formed. Additionally, for the same reason, conducting a 
systematic review and meta-analysis was not feasible. Th e 
very broad thematic scope of the analyzed topic, combi-
ned with a relatively limited body of available literature, 
further hinders the ability to derive signifi cant quanti-
tative conclusions. However, to the best of the authors’ 
knowledge, this is the only scoping review summarizing 
the involvement of nurses in the care of infants with cra-
niosynostosis. In addition to characterizing the current 
literature and synthesizing the content related to the nur-
se’s role, this paper also presents selected content in a gra-
phical format, which, in our opinion, enhances its clarity 
and accessibility.

 � CONCLUSIONS
Nurses and midwives play a crucial role in the diagno-

sis of craniosynostosis, particularly through their ability to 
identify cranial deformities early during routine physical 
examinations. Th eir ability to diff erentiate craniosynosto-
sis from positional plagiocephaly allows them to quickly 
refer the child for specialized diagnosis, which is essential 
for eff ective treatment. An important part of nursing work 
is also the education of parents, who, with the support of 

nurses, better understand the treatment process and can 
actively participate in the care and rehabilitation of the 
child. Eff ective care of a child with craniosynostosis requ-
ires interdisciplinary cooperation, with nurses serving an 
essential role as care coordinators. By working closely with 
neurologists, neurosurgeons, physiotherapists and psy-
chologists, it is possible to comprehensively monitor the 
child’s condition and achieve optimal treatment results. 
Despite the eff ectiveness of surgical correction of cranial 
deformities, some children may have neurocognitive dif-
fi culties, especially in the areas of language, reading and 
writing. Th erefore, long-term monitoring of neurocogni-
tive development by nurses is crucial for early detection 
of these problems and referral of children for additional 
consultation. Children’s quality of life aft er craniosynosto-
sis surgery is generally comparable to the general popula-
tion, confi rming the eff ectiveness of treatment. Nurses, by 
providing emotional and educational support, signifi can-
tly improve the quality of life for both children and their 
families. Th e holistic approach of nurses, taking into acco-
unt physical, emotional and psychosocial aspects, plays a 
key role in the treatment and rehabilitation process, which 
emphasizes the need for further development of their 
competence and interdisciplinary cooperation.
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