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ABSTRACT.
Choroid plexus papillomas are rare benign tumours, which are found in both adult and paediatric age groups. The ‘atypical’ histological subclass is rarer still. The commonest site of occurrence is in the lateral ventricles; rare locations are the cerebellopontine angle and the third ventricle. 
The goal of care is a gross total excision of the tumour. The histologic subtype determines further adjuvant care given to the patient. The outcome of the care of these patients depends on the histological grade, extent of surgical resection adjuvant care. 
We present a case of a 12 week-old infant with obstructive hydrocephalus, secondary to a third ventricular atypical choroid plexus papilloma. He had a ‘two-staged’ resection of the choroid plexus papilloma, using an endoscopic access via the right Kocher’s point in the right anterior fontanelle, in the same position as that proposed for access in endoscopic third ventriculostomy because of the observed sutural diastasis.
Histology confirmed an atypical choroid plexus papilloma. He made progressive recovery post-surgery but unfortunately there has been default with follow-up clinic visits.
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BACKGROUND
Choroid plexus papillomas (CPP) are rare indolent tumours, in both paediatric and adult populations. They were first described by Guerard in 1832 and constitute about 0.5 – 1% of brain tumours in adults and 3-4% of brain tumours in the paediatric age group.(1-3)
The lateral ventricles are the predominant location in children while in adults, the 4th ventricle commonly harbours the tumour. Unusual locations for the tumour include the cerebellopontine angle and more rarely the third ventricle where they are found in the posterior third.(4,5)
The clinical presentation of the tumour is dependent on the size of the tumour as well as its location. Patients usually present with obstructive hydrocephalus and subsequently with features of raised intracranial pressure. Though the main stay of treatment for this tumour consists of gross total excision, which is potentially curative, the challenge of access especially to the third ventricle and the risks of complications such as intra-operative haemorrhage and hypothalamic injury makes surgery technically demanding.(6)
We present the case of an infant who presented with features of raised intracranial pressure from what was thought to be post-meningitic hydrocephalus. The clinico-radiological diagnosis was however that of a choroid plexus tumour in the third ventricle and Dandy Walker Variant. The child subsequently had a staged endoscopic assisted gross total tumour excision, with histological confirmation of an atypical choroid plexus papilloma. The child made progressive neurological improvement and was discharged to the out-patient clinic, though parents have defaulted on follow-up visits. 

CASE PRESENTATION
A 12-week-old male infant was referred from the paediatric neurology unit for evaluation for post meningitic hydrocephalus following an ultrasound scan. He was admitted at 11-weeks of life via the children emergency to the paediatric service and had had a history of refusal of feeds and lethargy for 3 weeks prior to admission. Fever and bulging of the anterior fontanelle were observed 3 days prior to presentation at our facility (ie at 10 weeks and 4 days of life). He had initially been cared for at a private hospital and had been receiving treatment for meningitis for a total of about four weeks in total prior to neurosurgical consultation. There was history of progressively worsening head enlargement, lethargy, intermittent vomiting, and loss of previously acquired developmental milestones: neck control and social smile. He was also reported to be having focal tonic clonic seizures involving the left upper extremity and the left side of the face. He was the product of a term pregnancy. The mother attended antenatal clinics, and no adverse clinical conditions were noted during pregnancy. Delivery was uneventful and the child had had routine postnatal care. 
Examination revealed an infant who was ill, afebrile, not pale, anicteric, with no peripheral lymph node enlargement or pedal oedema. He opened his eyes spontaneously, had a weak cry, and moved all his limbs. His pupils were 5mm bilaterally, briskly reacting to light, though he had Parinaud’s phenomenon characterized by up-gaze palsy and Collier’s sign. Light fixation was present and he was able to track light, Other cranial nerves appeared intact. He had normal muscle bulk with significant hypertonia. There was no differential limb weakness and the reflexes were grade 3 globally. His occipitofrontal circumference was 44cm (Normal 40.5cm ± 2cm using the WHO child growth standards). The anterior fontanelle was full but soft. The neck was supple with no signs of meningism. The child had normal haemogram, blood biochemistry, and clotting profile. Malaria screening and sepsis work up including CSF (collected via a ventricular tap) analysis were negative. 
Cranial magnetic resonance imaging showed apparent craniofacial disproportion in favour of the cranium, confirming clinical findings. A large well-defined multilobulated mass, arising from the posterior third ventricle was found; it was iso-hypointense on all sequences with moderate enhancement on T1 post contrast image. The mass measured 5.1cm in longitudinal section, 4.6cm in anteroposterior section and 4.3cm in transverse section, with an MRI volume of 52.5ml. The mass was noted to have a cauliflower-like appearance and it filled up the whole of the 3rd ventricle. There was obstruction of the aqueduct of Sylvius causing an obstructive hydrocephalus with dilatation of the lateral ventricles and thinning of the cortical mantle. There was thinning of the corpus callosum and trans-ependymal seepage of CSF. There was hypoplasia of the cerebellar vermis with a cyst communicating with the fourth ventricle (Fig 1 [a-c]).
 
He subsequently had an endoscope assisted, right frontal transcortical, trans-ventricular gross total excision of the tumour. 
The child was positioned supine with the head in a neutral position on a doughnut headrest. Routine shaving was done, the skin was prepared and the surgical site isolated with sterile drapes. 
The Kocher’s point was identified as shown (Fig. 2). Sutural diastasis was noted. Access was gained to the lateral ventricles through the Kocher’s point that was within the anterior fontanelle, in the same position as that proposed for access in endoscopic third ventriculostomy. An inverted ‘U’ incision was made around it (Fig. 2 and 3). This was deepened to the galea aponeurosis. The flap was raised with the base towards the occiput. Sutural diastasis was observed. The dura was opened in a cruciate manner and secured away from the field using 4/0 vicryl sutures. 
Cortical vessels were coagulated with bipolar cautery. A brain canula (V. Muellar) was used to cannulate the right lateral ventricle. Clear cerebrospinal fluid was observed. The tract created by the brain cannula was followed to cannulate the right lateral ventricle using a rigid zero-degree endoscope. There was a panoramic view of the expanded foramen of Monro, the cauliflower like tumour in the third ventricle as well as the feeders from the anterior choroidal vessels were identified. Microsurgical excision of the tumour was then carried out under direct vision using operating loupes. 
 Serial tumour debulking was done using cautery and haemostasis was achieved using oxidized cellulose. We stopped at subtotal excision with increasing difficulty at visualizing the tumour while resecting with operating loupes. A second surgery was done five days after the first surgery, using the endoscope to locate the whole extent of the residual tumour and with no hemodynamic challenges, we completed the tumour excision and confirmed with the endoscope. Gross total tumour excision was achieved and confirmed with the use of 00 degrees and 300 telescopes (Figure 4a and 4b). An external ventricular drain was inserted. And the wound was closed in layers. 
Post-operatively the child had features of hypothalamic dysfunction with hyperthermia which resolved over the next 72-hours with antipyretics and tepid sponging, and digitalis to control the sinus tachycardia. The Spasticity resolved significantly post-surgery with physiotherapy and nutritional rehabilitation over 9 weeks.
The histopathology of the tumour was reported as an epithelial neoplasm composed of cells disposed in complex papillae with a fibrovascular core (Fig 5a, b). The papillae were lined with multiple layers of atypical cells (Fig 5c). These lining cells were moderately pleomorphic having hyperchromatic to vesicular nuclei and moderate cytoplasm (Fig 5d). There were areas of focal necrosis, with 3 mitoses per 10HPF. The findings were in keeping with an atypical choroid plexus papilloma.
The child made good post-operative recovery. The brain was significantly decompressed post-surgery. He had no clinical features suggestive of progressive or worsening hydrocephalus, during the immediate post-op period and during rehabilitation. He was scheduled for review at the outpatient clinic, and determination was to be made on a right occipital ventriculo-peritoneal shunt at that time. He was discharged after 11 weeks on admission, but has not been brought back for follow-up clinic visits. 
DISCUSSION
In the latest World Health Organization classification of choroid plexus tumours, three groups were identified: choroid plexus papillomas, atypical choroid plexus papillomas and choroid plexus carcinoma.(7) Whilst these tumours are rare, the atypical choroid plexus papilloma (aCPP) remains rarer still. The mean age of children with atypical choroid plexus papilloma is 0.7 years.(8) Choroid plexus papillomas typically occur in the atrium of the lateral ventricles in adults and fourth ventricle in children(9). Most of the reported rare third ventricular tumours mimic pineal region tumours, as they are in the posterior third of the third ventricles.(10–12)
These patients can present with symptoms dependent on the location of the tumour. When located in the lateral ventricles the patient can present with seizures, altered sensorium, and elevated intracranial pressure causing papilloedema that can culminate in visual loss.(13) Third and fourth ventricular tumours can present with features of obstructive hydrocephalus, hence patients with tumours at these locations, as in our patient, can present with signs of raised intracranial pressure. Hydrocephalus may also be further worsened from overproduction of CSF particularly from bilateral choroid plexus papillomas.(14,15) Clinical presentation may also include seizures, focal neurologic deficits, and endocrinopathies. Hydrocephalus, causing progressive increase in head size and symptoms of raised intracranial pressure will often prompt the need to have neuroimaging evaluation of the patients. In developing countries within the tropics, meningitis may be considered a cause of the hydrocephalus, especially with a history of febrile illness, seizures, and spasticity thus a potential for delayed diagnosis as observed in our index case. Therefore, though these tumours are rare, there should be a high index of suspicion. 
The clinical course of the symptoms for choroid plexus tumours can also vary depending on the histological subtype with the choroid plexus papilloma having a course of 4 months, atypical choroid plexus papilloma having a course of 2 months and choroid plexus carcinoma having a course of 1 month. Irrespective of the location of the tumour all the three histological grades of choroid plexus tumours will present with significant hydrocephalus.(4,16) 
The cure rates are also dependent on the histological grade of the tumour, as well as the extent of surgical resection and adjuvant treatment such as chemoradiotherapy. Choroid plexus papillomas are reported to have the best cure rates and progression free survival while the choroid plexus carcinoma has worse outcome compared to the atypical choroid plexus papilloma. Therefore, the goal of surgery is gross total tumour excision. The challenge of surgery of a third ventricular choroid plexus papilloma is predicated on the central location of the tumour and the high vascularity with a tendency to being complicated by haemorrhage and shock particularly in infants with a small blood volume.(17)
Several surgical approaches to tumours within the third ventricle have been described which include the transcortical, supra-cerebellar and transcallosal approaches.(2,4,13,18,19) An advantage in some patients is the occasional absence or thinning of the corpus callosum This can be seen in cases associated with genetic malformation like the Aicardi syndrome in which amongst other signs there is absence or thinning of the corpus callosum.(18,20,21) We elected to approach the tumour via a transcortical, transforaminal route using the Kocher’s point through a wide anterior fontanelle thereby obviating the need for a craniotomy. This approach has the advantage of reducing the blood loss which can occur in a formal craniotomy hence giving more latitude as regards hemodynamic control during the actual tumour excision. 
Atypical choroid plexus papillomas are a rare group of tumours. Based on the World Health Organization (WHO) classifications of choroid plexus tumours, the atypical choroid plexus papillomas are classified as an intermediate grade, between benign and malignant. They generally carry a five-fold risk of recurrence compared to the choroid plexus papilloma. They are distinguished by the presence of greater than 2 but less than 5 mitoses per 10 high power field (HPF). Less than 2 mitoses per 10 HPF is seen in choroid plexus papilloma and greater than 5 mitoses per 10 HPF is seen in choroid plexus carcinomas.(22,23) When choroid plexus tumours in the third ventricles occur in the posterior third of the lateral ventricles, they can be mistaken for a papillary tumour of the pineal region (PTPR). Immuno-histochemistry plays a significant role in differentiating a choroid plexus papilloma from a PTPR. Both tumours are rare neuro-epithelial tumours that express vimentin, cytokeratin, and transthyretin. However, PTPR exhibits immunoreactivity for microtubule-associated protein 2, neural cell adhesion marker which is absent in choroid plexus papillomas. Choroid plexus papillomas will stain for Kir7.1 and stanniocalcin-1 for which PTPR will not stain.(24–27) 
There is no consensus regarding adjuvant treatment in atypical plexus choroid tumours though adjuvant care after subtotal resection has also been associated with good post-operative recovery and favourable surgical outcomes.(4, 16, 18) Chemotherapy alone is prescribed in children younger than three years of age due to the effect of radiation on the developing brain.(6) Children above the age of three can have adjuvant radiotherapy as part of their treatment.(28, 29) 
 The outcome of treatment of choroid plexus tumours depends on the histological grade as well as extent of surgical resection.(30,31) In an environment where follow up and access to chemotherapy are a challenge, we opt for complete resection in our patients. Histological findings are used to classify the tumours as choroid plexus papilloma, atypical choroid plexus papilloma and choroid plexus carcinoma. These findings carry significant prognostic value in tumour free survival.(18,19)
Surgical outcomes of these groups of tumours are dependent on the pre-operative clinical status of the patient as well as the extent of tumour resection.(32)
CONCLUSION
This case presentation is a documentation of a rare ventricular atypical choroid plexus papilloma in an infant. The following need to be highlighted from this case report: 
· Choroid plexus papillomas of the third ventricle may cause obstructive hydrocephalus and a high index of suspicion will prevent time wastage in their treatment and recovery of the patient. 
· Gross total excision of the tumour is the gold standard of care when it is safe.
· The use of an endoscope to assist in tumour resection makes it a veritable surgical adjunct, more so in resource challenged environments.
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APPENDIX
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Fig 1. (a)T1WI showing the tumour within the third ventricle on axial view - red arrowhead. (b) T2WI showing the tumour filling the third ventricle in sagittal and coronal view-red arrow. (c)T2WI coronal section showing the tumour in the third ventricle and widening of the foramen of Monro.
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Fig 2. Surgical landmarks to determine the Kochers’ point (the red Asterix *). The point is 2cm from the midline (line A) and 2cm anterior to the coronal suture. In the diagram this is the midpoint of line C. Line B is 2cm posterior to the coronal suture, which was the posterior limit of our incision. The broken line shows the inverted “U” incision line.

[image: A close up of a bowlDescription automatically generated]
Fig 3: Post surgery scar showing the inverted “U” incision (Arrow-head) used to gain access to the third ventricle. 
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Fig 4: Post op Cranial computerized tomography scan showing gross total tumour excision in both axial cuts (a) and coronal cuts (b). Follow up trans-fontanelle ultrasound scan showed resolution of the sub-dural collection.
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Figure 5: (a) and (b) show the fibrovascular core designated by the red arrowhead (H&E X40). (c)Shows the papillary fronds designated with the red arrows and the fibrovascular cores designated by red arrow heads (H&E X100). (d) Hyperchromatic and pleomorphic nuclei designated with the yellow arrowheads, vesicular nuclei designated with the red arrows and fibrovascular core is prominent (H&E X400)









image5.jpeg




image6.jpeg
1206V! 165mAs
0788/7.0mm 1532
210

41 00mm
+00D

120 ¢
075517 Ora




image7.jpeg
ST

20441 165mas

P10

Sansy
611

70 00mm
00





image8.png




image9.png




image10.png




image11.png




image1.png
Im: 15/25
Se: 38958

WL: 2047 WW: 4093 [D]
T: 4.0mm L: -21.1mm

OLATUNJI OKIKIOLA
PID20190308144052
12/8/2018 M

University College Hospital
0

0.36
TR: 678.3 TE: 15.0
3/8/2019 4:44:32 PM





image2.png
Im: 6/13
Se: 38955

WL: 2047 WW: 4093 [D]
T: 6.0mm L: 0.4mm

OLATUNJI OKIKIOLA
PID20190308144052
12/8/2018 M

University College Hospital
0

FS: 0.36
TR: 5750.0 TE: 128.0
3/8/2019 4:16:32 PM





image3.png
Im: 9/19
Se: 38956

WL: 2047 WW: 4093 [D]
T: 6.0mm L: 24.3mm

OLATUNJI OKIKIOLA
PID20190308144052
12/8/2018 M

University College Hospital
0

FS: 0.36
TR: 4547.6 TE: 107.0
3/8/2019 4:22:43 PM





image4.emf

