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ABSTRACT:

Choroid plexus papillomas (CPPs) are rare tumors of the central nervous system, typically

benign but necessitating surgical intervention. We present the case of a six-month-old

female infant with signs of intracranial hypertension, diagnosed with tetraventricular

hydrocephalus and a left intraventricular mass. Emergency ventriculoperitoneal shunt valve

placement was followed by brain MRI revealing a multilobulated hypodense

intraventricular mass with homogeneous contrast enhancement. The patient underwent

total excision of the lesion aided by intraoperative ultrasound, resulting in uneventful

postoperative recovery. CPPs present unique challenges due to their vascularity and

localization. Intraoperative ultrasound guidance proves invaluable in distinguishing

pathological tissue, enhancing resection rates, and improving overall surgical outcomes.

This case highlights the efficacy of intraoperative ultrasound in CPP management,

underscoring its role as a valuable adjunct in neurosurgical practice.
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INTRODUCTION:

Choroid plexus papillomas (CPPs) are uncommon tumors that arise from the

epithelium of the choroid plexus within the central nervous system. Despite their

typically benign nature, CPPs pose significant clinical challenges, especially in

pediatric cases. Associated with symptoms such as intracranial hypertension and

hydrocephalus, CPPs require timely diagnosis and intervention to prevent potential

neurological complications. Here, we present a case study detailing the clinical

presentation, diagnostic assessment, surgical intervention, and postoperative

progress of a six-month-old female infant diagnosed with a choroid plexus

papilloma. Through this case, we aim to highlight the complexities involved in

managing CPPs in pediatric patients and emphasize the importance of utilizing

multimodal imaging and intraoperative techniques to optimize patient outcomes.

CASE REPORT :

The case pertains to a six-month-old female infant with an unremarkable medical

history who presented with symptoms suggestive of intracranial hypertension. Upon

conducting a brain CT scan, findings revealed tetraventricular hydrocephalus along

with the presence of a left intraventricular mass. In response, emergency intervention

was initiated, and a ventriculoperitoneal shunt valve was promptly placed to alleviate

the hydrocephalic pressure.

Subsequent brain MRI imaging as depicted in (Figure 01) delineated a complex

multilobulated hypodense intraventricular mass characterized by irregular contours,

further accentuated by homogeneous contrast enhancement.
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Figure 01 : An MRI image showing the lesion on the contrast-enhanced
T1-weighted sequence.

Following a thorough evaluation and preparation, the patient was admitted

to the operating theater, where she underwent a comprehensive excision

procedure of the lesion. This surgical intervention was facilitated through a

meticulous trans-temporal approach, involving the creation of a temporal

bone flap ( Figure 02).
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Figure 02 : Intraoperative images illustrating the various stages of the surgical

approach.

The procedure was further aided by the utilization of an optical microscope as

illustrated in (Figure 03) and intraoperative ultrasound guidance as depicted

in (Figure 04), ensuring precision and accuracy throughout the resection

process(Figure 05). Remarkably, the postoperative period was marked by an

uneventful recovery trajectory, culminating in the patient's discharge on the

10th day post-surgery.
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Figure 03 : Intraoperative images under the microscope showing the
lesion.

A B

Figure 04 : Intraoperative ultrasound image.

(A) : Before the excision of the lesion (B) : After the excision of the lesion
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Figure 05 : Intraoperative image of the lesion.

DISCUSSION :
Choroid plexus papillomas (CPPs) are rare tumors of the central nervous system, classified as

WHO grade I. They can occur at any age but are more common in infants, with their site of

occurrence varying depending on age. Typically, they present with increased head

circumference or changes in mental status in children, while in adults, they manifest as signs

of increased intracranial pressure(01). Imaging reveals enhanced intraventricular masses.

Surgery is the treatment of choice for these lesions, despite their benign nature, they have

a good prognosis, thanks to advancements in surgical techniques and intensive care.

Studies have shown an association between simian virus (SV) 40 and the development of

choroid plexus tumors (CPTs), with other viruses like BK and JC viruses also implicated.

Additionally, the association of large T antigen with tumor suppressor proteins p53 and

pRb has been demonstrated in humans with choroid plexus tumors. Epidemiologically,

CPPs are rare neuroectodermal tumors, constituting the third most common congenital

brain tumors in the pediatric population.

Pathologically, according to the WHO classification, they are classified as papillomas (grade

I), atypical tumors (grade II), and carcinomas (grade III). CPPs typically have less than two
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mitotic figures per 10 high-power fields, with papillomas being less aggressive than atypical

tumors and carcinomas. Immunohistochemically, CPPs exhibit positivity for cytokeratin,

vimentin, podoplanin, and S-100, with occasional positivity for glial fibrillary acidic protein

(GFAP), especially in older patients. CPPs can also be associated with syndromes like

Aicardi syndrome, hypomelanosis of Ito, and duplication 9p.

Clinically, CPPs mainly present with intracranial hypertension due to hydrocephalus and

focal neurological symptoms such as headaches, vomiting, epilepsy, and abnormal gait(04).
Physical examination typically shows an enlarged head circumference and papilledema.

Imaging reveals irregular, lobulated masses, sometimes resembling a "cauliflower," with CT

scans showing homogeneous iso- or slightly high-density masses, associated with

calcifications, hemorrhages, and occasionally cystic degeneration, while MRI reveals iso- or

slightly low signal intensity on T1WI

and iso- or slightly high signal intensity on T2WI, with intense homogeneous

enhancement on contrast-enhanced MRI.

Total resection is the most effective treatment for CPP, although challenging due to the

tumor's high vascularity, intraoperative hemorrhage, and potential life-threatening

complications. Therefore, various therapeutic modalities have been used, including control

of the vascular pedicle and rapid resection, with intraoperative ultrasound being a valuable

tool to aid in surgical guidance.(06)

Intraoperative ultrasound guidance differentiates normal tissue from pathological tissue in

80 to 88% of cases and increases lesion resection by 55%. Higher rates may be observed if

lesions have heterogeneous properties or cystic areas.

Intraoperative ultrasound guidance also provides vascular mapping, particularly arterial,

related to the lesion and adjacent tissue. After tumor resection, it's possible to assess the

presence of residual lesions in the operative field.

Ultrasound is used for resection control in many neurosurgery units worldwide. Lex et al. and

Woydt et al. compared real-time 2D ultrasound images of brain tumors to histopathology,

concluding that intraoperative ultrasound could improve total macroscopic resection. (05)

Chacko et al. compared 2D ultrasound images at the end of tumor resection to

histopathology and found that out of 79 samples taken at the tumor-brain interface reported

as tumor on ultrasound, 66 had positive tumor histopathology, yielding a positive predictive
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value of 0.84.(10) The importance of maintaining good ultrasound image quality throughout

the operation was also illustrated in a retrospective study of patients with glial tumors

operated with 3D ultrasound imaging.

The study found a significant relationship between the resection grade and ultrasound image

quality, meaning that good ultrasound image quality was associated with a higher resection

grade(09). Intraoperative ultrasound guidance (iUS) is a tool that continues to improve over

time in terms of image quality, accurately distinguishing between pathological and normal

tissue and functioning as a real-time topographic guidance tool, making it an interesting

method to consider for routine use in neurosurgery.

It can be used in any operating room, without special instrumentation or setup, and can be

used without the presence of a radiologist or technician; it adds a small amount of time to

the surgical procedure, and costs are considerably lower compared to neuronavigation

devices and intraoperative MRI (iMRI). Known applications of intraoperative ultrasound

guidance include tumor localization, resection evaluation, identification of surrounding

vessels and dural sinus patency, guided aspiration of brain abscesses, and ventriculostomy.

Guided tumor resection is associated with higher overall survival rates.(11)

Intraoperative MRI and neuronavigation are established and well-known techniques, but the

huge costs of implementation and maintenance, along with the increased surgical duration

associated with these techniques, indicate that, for now, they are unlikely to reach most

neurosurgical units worldwide. Intraoperative ultrasound guidance is a technique with lower

cost compared to the aforementioned iMRI and neuronavigation. Ionizing radiation is a

concern with the use of the intraoperative CT scanner unit, which is spared with the use of

iUS. Postoperative complications related to transducer compression against the cerebral

cortex or infection rates related to iUS are not higher than those associated with the

procedure itself. (13)

Ultrasound serves as a complementary tool to neuronavigation images and has been

proposed for routine use in the surgery of intra- and extra-axial brain tumors,

intraventricular, supra- or infratentorial tumors, and intradural spinal tumors.(14)

However, some recommendations and considerations must be taken into account.

Preoperative planning correlating radiological images with craniometric landmarks or

neuronavigation is crucial to ensure surgical success.
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Additionally, training in ultrasound interpretation should be integrated into neurosurgery

residency programs to improve surgeons' skills. Limitations of this technique include

reverberation in deep lesions as well as the need for appropriate craniotomy size and

adequate transducer selection. Despite these challenges, intraoperative ultrasound guided

tumor resection is recommended as a surgical guidance tool, allowing for effective

correlation between preoperative images and intraoperative outcomes.

CONCLUSION :

Choroid plexus papillomas (CPP) are rare tumors of the central nervous system, typically

benign but requiring surgical intervention. They are associated with various viruses and

can manifest as early as infancy, with a higher incidence in infants. Diagnosis relies on

imaging, and their primary treatment is surgery. The use of intraoperative ultrasound

provides significant benefits in real-time tumor resection, enhancing surgical outcomes.
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