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Abstract

Type 2 Pfeiffer Syndrome is a rare craniosynostosis syndrome characterized by distinct
craniofacial and limb abnormalities, with hydrocephalus being a significant
complication that demands specialized management.

The objective of this article is to describe the clinical course, therapeutic interventions,
and postoperative outcomes of the patient, highlighting the challenges in managing
this complex syndromic condition.

This report presents the clinical management of a 3.5-month-old male diagnosed with
Type 2 Pfeiffer Syndrome, a rare craniosynostosis syndrome characterized by distinct
craniofacial and limb abnormalities. The patient was admitted with signs of increased
intracranial pressure caused by hydrocephalus. Clinical evaluation, imaging studies,
and multidisciplinary consultation guided the treatment strategy.

The patient underwent successful ventriculoperitoneal shunt placement, however
experienced respiratory complications. Postoperative assessments indicated a
significant reduction in ventricular size and an improvement in cranial pressure
symptoms, contributing to the patient's overall positive outcome. This case underscores
the importance of multidisciplinary approaches in treating complex syndromic
conditions, offering valuable insights for clinicians facing similar challenges.

Keywords: Pfeiffer syndrome 2, acrocephalosyndactyly,
hydrocephalus, ventriculoperitoneal shunt.
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1. Introduction

Initially described in 1964 by Rudolf Pfeiffer,
Pfeiffer
acrocephalosyndactyly type V, is a rare autosomal

syndrome  (PS), also known as
dominant craniofacial disorder. It is characterized by
multiple-suture synostosis, distinctive facial features,
and abnormalities in the hands and feet. The disorder is
estimated to affect one in 100.000 individuals [1, 2].

Cohen's classification defines three clinical
subtypes of PS, each with its own prognostic
implications. Type 1, characterized by autosomal
dominant inheritance, represents the mildest form. On
the other hand, Type 2, characterized by a cloverleaf
skull and extensive involvement of the central nervous
system, is the most severe subtype. Type 3, an
intermediate subtype, shares similarities with Type 2
but does not have the cloverleaf skull deformity [3].

Diagnosing PS prenatally can be challenging due
to its rarity and the various morphological
presentations it can manifest. However, it remains
feasible through molecular analysis or sonographic
examination during the second or third trimester [4].
Abnormal head size and ventricular enlargement could
potentially be additional signs of fetal craniosynostosis,
which could improve the detection rate before birth [5].
Although the distinct cloverleaf-shaped skull, a
common sign of PS Type 2, can sometimes be observed
before 20 weeks of pregnancy, only one case of PS Type
2 detected in the first trimester has been reported, as
described by Hu et al [6].

In relation to PS, the molecular genetics underlying
them is similar to other craniosynostosis, such as
Crouzon, Apert, and Jackson Weiss syndromes. These
conditions can occur due to mutations in genes like
FGFR1/2/3, MSX2, or TWIST. Mutations in the FGFR2
gene on chromosome 10q are commonly associated
with types 2 and 3 of PS. Approximately 5% of cases,

2. Case report

The male infant, who is 3.5 months old, was
hospitalized due to vomiting and lethargy. He was born
at 36 weeks of gestation via cesarean section because of
placental abruption, which was a significant event in an
otherwise uncomplicated pregnancy. Neither parent
has a history of genetic disorders, and the mother did
not experience any infectious diseases during
pregnancy. Diagnostic procedures conducted at the 32-
week gestation period using ultrasound imaging
revealed cranial deformities in the fetus. At birth, the

categorized as either type 1 or 2, are caused by
mutations in the FGFR1 gene on chromosome 8p [7, 8].

The postnatal diagnosis of PS mainly depends on
clinical assessment, which focuses on determining the
presence of craniosynostosis, midface hypoplasia, and
abnormalities in the extremities, along with other
characteristic features. PS Type 2 is identified by the
presence of a cloverleaf skull deformity. Primary
anomalies include specific developmental defects, such
as white matter disorders. Secondary anomalies arise as
consequences of skull deformities and may include
intracranial hypertension, hydrocephalus, and Chiari I
malformation [1]. Neurological complications in
patients with PS are crucial indicators of disease
severity and the necessity of treatment.

The prognosis of PS subtypes varies significantly,
ranging from relatively mild neurological and
developmental manifestations to high mortality rates.
Types 2 and 3 are distinguished by severe neurological
compromise and are associated with unfavorable
clinical outcomes [3].

Clinicians, especially neurosurgeons, involved in
the care of these patients should possess a thorough
understanding of the neurological abnormalities
associated with PS. These abnormalities may
necessitate neurosurgical interventions or potentially
render such interventions more complex. To the best of
our knowledge, there is limited literature on patients
diagnosed with Type 2 PS, especially when it comes to
describing neurosurgical management issues.

The purpose of this case report is to provide
insights into the challenges of managing severe
hydrocephalus and the complications encountered
during the implementation of management strategies
for a patient with Type 2 PS.

infant had noticeable craniofacial anomalies, such as a
cloverleaf-shaped skull and pronounced bilateral
ptosis, but no limb deformities were detected. Since
birth, the infant has had compromised gastrointestinal
motility, which required the insertion of a gastric tube
to aid in the passage of nutrition. Additionally, the
infant experienced respiratory distress and was
hospitalized at three months of age due to pneumonia.
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During the clinical examination, the male infant
patient displayed noticeable physical anomalies. These
included a cloverleaf-shaped head (Figure 1A), bilateral

proptosis, and conjunctival hyperemia. Additional
observations revealed a high-arched hard palate.

Figure 1 — Cloverleaf-shaped head (A). Three-dimensional CT reconstruction of the skull demonstrating the cloverleaf-shaped
skull deformity due to temporal and lambdoid suture fusion, nonfusion of sagittal suture and full-thickness defects

throughout the skull. Anterior view (B), Posterior view (C)

Neurologically, the infant showed signs of
lethargy and somnolence. Notably, the child exhibited
diminished muscle tone in all extremities and was
unable to sit, crawl, or control his head. An
ophthalmologist's assessment revealed partial optic
nerve atrophy in the right eye, highlighting the
complexity of the child's condition.

A comprehensive full blood count was performed,
and the results were within normal parameters.
Although the clinical indicators suggested a genetic
cause, genetic testing could not be done due to its
unavailability in the current medical setting. Computed

Tomography (CT) scans provided detailed insights,
revealing a cloverleaf-shaped skull (Figure 1B-C) and
anomalies in the cranial base and orofacial regions.
The scans also showed asymmetrical dilatation of
the lateral progressive
hydrocephalus characterized by ventriculomegaly and

ventricles, signs of

the effacement of brain fissures, as well as cerebral
2A-D). Based on the
comprehensive clinical findings and distinctive

abnormalities  (Figure

radiographic evidence, the patient was diagnosed with
type 2 PS.

Fiqure 2 — Head CT frontal (A-C) and axial (D) view revealing asymmetric enlargement of lateral ventricles and nonfusion

of sagittal suture. Frontal (E) and axial (F) view of CT ventriculography sustaining non-occlusive hydrocephalu
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To determine the type of hydrocephalus and
eliminate the possibility of aqueductal stenosis, a CT
ventriculography was performed. This procedure
confirmed  the  presence of  non-occlusive
hydrocephalus and allowed for a clear understanding
of its nature, leading to a more focused approach in
managing and planning treatment for the patient's
condition (Figure2 E-F).

Although multiple staged reconstructive surgeries
were initially planned after 6 months, the emergence of
acute hydrocephalus symptoms prompted us to
prioritize ventriculoperitoneal shunt placement. The
patient underwent a surgical procedure for the
placement of a medium-pressure VPS into the anterior
horn of the right ventricle, guided by a neuronavigation
system. At a depth of 5 cm, cerebrospinal fluid was

aspirated under high pressure. The surgery was

completed without any complications. Nevertheless,
during the postoperative period, the patient
experienced a laryngospasm while being extubated,
which led to the need for re-intubation and mechanical
ventilation. Due to ongoing respiratory distress, a
tracheostomy was performed on the third day after the
surgery to ensure a clear airway and improve
breathing.

On the third day following the surgery, a CT scan
of the head was conducted. The scan revealed a clear
decrease in the size of the lateral ventricles, indicating a
positive response to the placement of the VPS (Figure
3A-B). Subsequently, on the seventh day after the
surgery, a clinical evaluation demonstrated substantial
improvements in the patient's condition. This was
evidenced by a reduction in exophthalmos and an

enhancement in the level of consciousness (Figure 3C).

Figure 3 — Postoperative head CT frontal (A) and sagittal (B) view demonstrating the decrease in the volume of
the lateral ventricles. Photography (C) on 7th day after surgery showing the regression of exophthalmos

The patient was discharged in satisfactory
condition, with recommendations for continued

3. Discussion

PS is a genetic craniofacial disorder that is
characterized by craniosynostosis, midface hypoplasia,
broad thumbs and great toes, and varying degrees of
soft tissue syndactyly in the hands and feet [1-3]. In such
cases, the main goals of surgery are to decompress the
brain by providing sufficient intracranial volume and
increasing the infraorbital volume. Patients with PS
generally undergo multiple staged reconstructive
surgeries as part of their treatment plan. However, our

treatment and monitoring by a pulmonologist to
address any ongoing respiratory needs.

patient had acute hydrocephalus and needed
immediate surgical intervention for this condition.

A cloverleaf skull is usually caused by the
premature closure of the coronal and lambdoid sutures.
This closure restricts the growth of the skull base,
leading to a decrease in intracranial volume.
Consequently, there is an elevation in intracranial
pressure and an increased risk of hydrocephalus. At
least 40% of patients with PS will experience ventricular
dilatation, whereas a smaller percentage will have
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ventriculomegaly [7]. Hydrocephalus can manifest as
communicating, as seen in our patient, often due to
venous hypertension or CSF flow obstruction. On the
other hand, noncommunicating hydrocephalus is
typically a result of conditions such as basilar
invagination or aqueductal stenosis [1].

The child in this case showed symptoms of acute
communicating hydrocephalus, such as vomiting and
lethargy. These were confirmed by brain CT and
ventriculography, which revealed ventriculomegaly
and smoothing of the brain fissures. Prompt
intervention is crucial when hydrocephalus appears in
PS to prevent further neurological damage. The VPS
placement procedure is crucial for managing
hydrocephalus in patients with complex syndromic
presentations such as PS. It provides significant relief
from symptoms and helps prevent potential life-
threatening complications [9].

The current literature on the management of
hydrocephalus in PS type 2 is limited primarily because
the condition is rare. However, case reports and small
case series have shown that VPS are effective in
relieving symptoms and improving the quality of life in
these patients [10-12].

The premature fusion of skull bones can
complicate surgical procedure and increase the risk of
intraoperative complications [10]. The distorted cranial
anatomy poses challenges in the optimal placement of
ventricular catheters for VPS. The cloverleaf skull and
other cranial deformities present in PS type 2
significantly complicate the typical landmarks in shunt
placement. The reduced intracranial volume and
altered anatomy can make it difficult to identify optimal
sites for ventricular catheter insertion and to navigate
the catheter to the desired location within the ventricles.
The abnormal skull development can also affect the
positioning and vulnerability of major venous sinuses.
During shunt placement, there is a heightened risk of
injuring these sinuses, leading to significant bleeding [1,
10-12]. Advanced imaging techniques and preoperative
planning are critical to avoid these structures during
surgery.

4. Conclusions

This case report underscores the complexities of
managing hydrocephalus in patients with congenital
craniosynostosis syndromes and the efficacy of a
tailored Successful

multidisciplinary, approach.

outcomes hinged on advanced surgical planning,

Premature fusion of cranial sutures, which is a
characteristic of PS, affects the flexibility and expansion
capacity of the skull. As a result, this can create
difficulties in adapting to normal intracranial pressure
changes and make it more complex to determine the
most suitable shunt valve settings [1, 11].

In addressing the multifaceted challenges
encountered in the surgical treatment of
hydrocephalus, especially in patients presenting with
craniosynostosis syndromes such as PS type 2, our
approach underscores the necessity of meticulous
preoperative planning and intraoperative precision.
The complexity of these cases necessitates a highly
individualized approach to the selection of shunt
systems, encompassing both the valves and catheters,
tailored to accommodate the patient's specific
anatomical challenges and the unique dynamics of their
cerebrospinal fluid flow. This level of customization is
pivotal in mitigating the risk of postoperative
complications and enhancing the overall success rate of
the intervention.

Moreover, collaboration among the
multidisciplinary team, which includes neurosurgeons,
craniofacial surgeons, radiologists, and
anesthesiologists, is crucial for navigating the
complexities of both the intraoperative and
postoperative phases [1]. Our patient had postoperative
complications

extubation, which led to re-intubation and mechanical

including  laryngospasm  during
ventilation. Because of ongoing respiratory distress, a
tracheostomy was performed to ensure proper airway
management. Despite these challenges, the success of
the surgical intervention was evident as imaging
showed decreased ventricle size and clinical
improvements were observed within the first week
after surgery.

Future research should aim to elucidate the genetic
variations contributing to the phenotypic diversity of
PS type 2, enabling targeted therapies. Additionally,
longitudinal studies are needed to understand the long-
term outcomes of patients with PS type 2, particularly
those undergoing surgical interventions for associated
conditions like hydrocephalus.

precise intraoperative techniques, and collaborative
postoperative care.
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2-tunri Ilpandpdep cMHAPOMBIHBIH CUpeK JKaFAalbIHAAFDI Xedea Tuaponedaans:
KannnkaabIk KepiHic )XaHe eMaey

ITounaaos A.0.1, Mammaaunosa 11.3.2, Mibatosa C.C.3,
Abapikapumosa C. M.4 ©Oaenban . 1.5

1 Heitpoxupypr-pesuaent, basasap neitpoxupyprusicel 6eaiMiieci, Y ATTBIK HEIpOXUPYprust opraasirbl, Acrana, Kasakcran
2 Aapirep Heitpoxupypr, TaMbeIpAbl koHe PYHKIIMOHAAABI HeVIpoXupyprus 6eaimineci, YATTBIK HEPOXUPYPIU OPTAABIFLL,
Acrana, Kazakcran
3 Baaaaap HeBpo.or gapirepi, basasap Heitpoxupyprusice 6eaimmieci, YATTHIK Helipoxupyprus opraasissl, Acrana, Kasakcran
¢ Aapirep nertpoxupyprr, bazazap Herpoxupyprusicsl 6eaimireci, YATTHIK HEMIPOXUPYPIust opTaabirbl, ActaHa, Kasakcran
5 baaazap Helipoxupypruscsl 6eaiMimecinig MeHrepyici, Y ATTBIK HEeipOXUpyprust opraasizbl, AcraHa, Kasakcran

Tyiingeme

2-tunrti  Ildanddep cuHagpOMB — CcuUpeK Ke3JeceTiH KPaHMOCUHOCTO3 CUHAPOMBI,  aliKbIH
KpaHnodacumaaAblK >KoHe asK-KOA aHOMaAusAapbIMeH cumaTTaladbl. [mgporedaanst MamMaHAaHABIPBLAFAH
eMJeyai KakeT eTeTiH MaHBI3Abl acKbIHY. bya MakaaaHBIH MaKcaThl — HayKacCThIH KAMHMKAABIK aFbIMBIH, eMAiK
apaJacyJapblH >KoHe oOIlepaljisajaH KeliHIi HoTMKeAepiH cuIarram, OChl Kypaeadi CUHAPOMABIK >Karaalabl
eMJaeyAeri KUbIHABIKTapABI aTam oTy.

Maxkaaaza 3,5 aiiaslk ep Oaaara KoviblaraH 2-tunti Idaridpdep cunapombi emaey Taxxipubeci curiarraaray,
04 rugponedaanara 6arlaaHBICTH KOFaphl OacCyleKimiAik KbIChIM Oearizepimen Tycri. HaykacTeig >KargaiibiH
Oarasay yIIIiH aHaMHe3 AepeKTepi KoHe AMarHOCTUKAABIK, OeliHeaey aaicTepi MmaijalaHbLAAbL.

Haykacka coTTi BeHTPUKyAOIepUTOHeaAbAbl IIYHT KOMBIAADBL, ajaiija oIlepalusjaH KeliH TBIHBIC aAy
aCKbIHYAapPbl Oalikaaasl. Oneparusan KeiHri TekcepyAep KapbIHIIadapAblH KOAeMiHiH aliTapAbIKTall a3alifaHbIH
>KoHe OaccylekimmiAik KbICBIM OeAridepiHiH >KaKcapfaHBIH KepceTTi, OyA >KaAIbl OH HOTIDKETe BIKIIaA eTTi.
ATaAMBIII JKaFAall KypAdeAai CMHAPOMABIK aypyAapAbl eMAeyAe MyAbTUAVCITUIIAMHAPABIK ToCiAAIH MaHbI3 ABLABIFBIH
KepceTeai, yKcac KUBIHABIKTAPFa Tall 00AFaH KAVMHULVICTEP YIIIiH KYHABI TOXXiprOe YChIHABL

Tyiiin cesaep: 2-tumnrti [1daiidpdep curapomel, akporedpa10CUHAAKTUAS, KPAaHNOCUHOCTO3, InAporedaans,
BEeHTPUKYAOIIepUTOHEeaAbAbI IITYHT.

Octpas ruaponedaansi B peakom caydae cuaapoma Ildanddepa 2-ro Tnmna:
Kannmdeckast KapTuHa 1 aedeHne

ITouusazaos A.0.!, Mammaaunosa I1.3.2, Méarosa C.C.3,
Abapikapumosa C. M.4, Oaenbair I'.11.5

! Pesngent-neripoxupypr, Otaeaenne aetckoit Hetirpoxupypruu, Hanmonaasnsiii nentp neiipoxupyprun, Acrana, Kaszaxcran
2 Bpau Heitpoxupypr, Otaeaenne cocyancToit u GpyHKIIMOHAABHON Helipoxupypruu, HarmonaabHeLi IEHTP HepOXupypruy,
Acrana, Kazaxcran
3 Bpau gectknit HeBpoaor, OTgeaeHue AeTcKoli Helipoxupyprun, HarmonaapHeit meHTp Helipoxupyprun, Acrana, Kasaxcran
4 Bpau neitpoxupypr, Otgeaenue JeTckoir Heripoxupyprun, HarjonaapHeiit menTp Helipoxupyprun, Acrana, Kasaxcran

5 3aBeayolIMil OTAeAeHMeM AeTCKON Helipoxupyprun, HanmonaasHelit eHTp Helipoxupypruy, Acrana, Kazaxcran

Pe3romMme

Cungpom Ildanddepa Ttmma 2 — peaxkmii CUHAPOM KPaHMOCHMHOCTO3d, XapaKTepU3YIOIIUIICs
Bpra)KeHHLIMI/I KpaHI/IOCl)aLU/IaAI)HLIMI/I I KOHEYHOCTHBIMI aHOMAaAUSIMU, HpI/I KOTOpOM FI/I,Z],pOI_[e(l)aAI/ISI SIBASIETCS
CepBESHLIM OCAO>XKHeHueM, Tpe6y10H_U/IM CHEI_II/Ia/lI/ISI/IpOBaHHOFO AC€YEeHIsI. HQA])IO AaHHOI7I CTaTbl JSIBASIETCSI
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OINCaHNe KAMHIIECKOTO TedeHNs, AedeOHBIX BMeIIaTeAbCTB VM IIOCAEOIIePallIOHHBIX Pe3yAbTaToB y IMaIleHTa, a
TaK>Ke OCBellleHle CA0XKHOCTel B YIIpaBA€HUM STUM KOMILA€KCHBIM CMHAPOMHBIM COCTOSIHMEM.

B saHHOM KAMHMYECKOM cAy4yae OIMCLIBAeTCS AedeHUe 3,5-MecsSyHOIO MaaAbdyMKa C AMarHO30M CUHAPOM
INandpdepa Thma 2, roCIUTAAMBMPOBAHHOIO C IIPM3HAKAMU IIOBBIIIEHNS BHYTPUUYEPEITHOTO JaBAEHUs,
obycaosaeHHOTO Trugponedaaneri. IlanmeHTy ©OBlaa yCIIEIIHO BHIIIOAHEHAa BEHTPUKYAOIIEpUTOHeaAbHas
IIyHTUPYIOIIas oIepanus, OAHAKO B IOCAEONePalVOHHOM IIepuoAe BO3HMKAM PeCIMpaTOpHbIe OCAOXKHEH.
ITocaeonepaniioHHbBIe MCCAeAOBaHUA IIOKa3aAll 3HAYUMTeAbHOE YMeEHDIIeHNe pa3MepoB KeAy40uKoB MO3ra I
yAydIlIeHVe CUMIITOMOB IOBBIIIEHNS BHYTPUUIEPEITHOTO AaBAEHNS, YTO CIIOCOOCTBOBAAO ITOAOXKUTEABHOMY UCXOAY
3aboaeBaHMs. JaHHBIN cAydail IOA4epPKIBAeT BaXKHOCTh MYABTUAVCIIUILAVHAPHOIO I104X04a B A€4eHNI CAOXKHBIX
CUHAPOMHBIX COCTOSIHUIL U TIPeA0CTaBAsIeT IIEHHBII OIIBIT A5 Bpadell, CTaAKMBAIOIIUXCS C TOA00HBIMU 3aJadaMIA.

Kaiouesble caoBa: cuagpom Ildaitdpdepa 2-ro Tuma, axpouedalaoCMHAAKTUANS, KPaHMOCHHOCTO3,
ruaponedaans, BEHTPUKYAOIIepUTOHeaAbHBIN IIIYHT.
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