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Rehabilitation of lateral gaze
palsy in a patient with ‘Choroid
Plexus Papilloma’

Leksha Patel', Pallavi Harjpal? Ragini Dadgal? Kratika
Dubey!, Komal Mandhane!

ABSTRACT

Choroid Plexus Papilloma (CPP) is infrequent, neuroectodermal originated,
intraventricular tumour of central nervous system that develops from lining
of choroid plexus lining. Choroid plexus is responsible for production of
cerebrospinal fluid. Patient with CPP therefore presents with symptoms of
hydrocephalus due to increased intracranial pressure (ICP). In this case report
we have presented an 1l-year-old female patient who developed CPP
mimicking meningioma in third ventricle. She came with complain of
headache, vomiting and diplopia. MRI and CT scan results confirmed the
diagnosis. She was initially operated on for ventriculoperitoneal shunting to
reduce the elevated intracranial pressure after approximately 25 days of onset
of symptoms. Her tumour was removed subsequently, 10 to 15 days after the
initial surgery, using a supracerebellar infratentorial approach, with an
incision running from her occiput to 6 cm downward. Her primary
complaints after surgery included loss of lateral eye movement, poor
coordination and balance problems. Early evaluation and rehabilitation for
the same were initiated. Exercises for lateral gaze palsy comprised of eye
movement exercises by utilising radium objects and target-oriented gaze
stabilisation exercise using colourful peg board pieces. The regimen also
includes upper and lower limb coordination exercises and balance training.
The effects of our treatment strategy were observed during post-rehabilitation

follow-up, including improvements in gaze, balance and coordination.

Keywords: Choroid plexus carcinoma (CPC), Meningioma, Third ventricle,
lateral gaze palsy, physiotherapy.

1. INTRODUCTION

A densely vascularized structure that is present in the ventricles of the brain
is called the choroid plexus (CP). It is a secretory layer that is present in every
ventricle of the brain and plays a primary role in the production of
cerebrospinal fluid (CSF) (Lun et al., 2015). It is located at the crucial
functional and anatomical areas in the brain's ventricular system. It is made
up of connective tissue, arteries and epithelial cells (Shah et al., 2020).
Epithelial cells of the choroid plexus produce CSF which helps in the

regulation of homeostasis. It also can transmit proinflammatory signals to the
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brain (Thompson et al., 2022). Neuroectodermal choroid plexus tumors are an uncommon kind of cerebral malignancy. According
to WHO, there are three main classifications of choroid plexus malignancy; Grade one: Choroid plexus papilloma (CPP), Grade two:
Atypical CPP and Grade three: Choroid plexus carcinoma (CPC) (Crea et al., 2020). CPP is a CNS tumor that makes up <1% of
overall intracranial neoplasms, 2-6% of juvenile brain tumors, and 0.5% of adult brain tumors (Castro-Castro et al., 2020; Kabashi
and Ahmetgjekaj, 2021). It is an uncommon intraventricular tumor of the choroid plexus (Crea et al., 2020). It can occur at any
generation, although these are most frequent in babies. It primarily involves the lateral ventricles as well as the fourth ventricle. III
ventricle tumors are infrequent and contribute to 0.6-0.9% of most brain tumors (Ahmed et al., 2018). The individual usually
exhibits symptoms of elevated intracranial pressure such as vomiting, headache, horizontal gaze palsies and homonymous field of
vision abnormalities. The clinical signs are mostly caused by hydrocephalus, which is caused by a direct mechanical restriction to
the circulation of CSF. It is a consequence of an arachnoid granulation blockage caused by bleeding or CSF excess production
(Whedon and Glassey, 2009).

Intraventricular meningiomas are primary brain tumors that account for just 0.5-5 among all meningiomas. Third ventricle
meningiomas (TVMs) are considerably rarer, making for approximately 0.1-0.18% of total intracranial meningiomas (Schartz et al.,
2019). Meningiomas can develop from either the dura mater in the brain or the spine. Intraventricular meningiomas are discovered
seldom. Particularly in frontal or parasagittal meningiomas, changes in personality, disorientation and varying levels of awareness
can be observed (Buerki et al., 2018).

CPP are best managed surgically by excising the tumor where hydrocephalus is treated using VP shunting to relief intracranial
pressure although surgery comes with a bag full of post-operative complication. In this case post-operatively patient experienced
symptoms like lateral gaze palsy of left eye, incoordination, loss of balance and headache. This can be managed using physical
therapy to improve quality of life of patient. To deal with the illness, physical therapy post-operative rehabilitation can be quite
beneficial. The patients” functional objectives were improved as a result of ultimate surgical procedure and early physiotherapy
rehabilitation (Phansopkar et al., 2020). Exercises for stabilising the gaze are essential components of a rehabilitation programme for
treating gaze palsies and improving balance (Ghordadekar et al., 2021). With the intention of increasing the gain of the vestibular
ocular reflex, enhancing visual clarity when moving the head and minimising the symptoms of dizziness (Meldrum and Jahn, 2019).
Enhancing the balance and gait characteristics with pelvic PNF is a successful therapeutic method. This case report shows effect of
gaze stabilizing exercise on gaze palsy with choroid plexus papilloma.

2. CASE REPORT

An 11-year-old female patient visited the hospital with her parents with the chief complaints of headache, vomiting and diplopia
for two months. Doctors examined her thoroughly and advised her investigations like CT scans and MRIs. The findings of the MRI
and CT scan were suggestive of choroid plexus papilloma with some features mimicking meningioma. Doctors suggested an
operation that includes the placement of a ventriculoperitoneal shunt (VPS) and the tumor excision. The surgery involved a two-
stage procedure. At first, she underwent a VPS placement procedure to reduce ICP. The surgeon moved her to ICU for eight days.
After an eighth day, she underwent 2nd operation that involved tumor excision and was shifted to the ICU. The Physiotherapy call
was noted on postoperative day 3 (POD-3).

Clinical findings

The patient appeared conscious, cooperative and oriented to time, place and person. The body built of the patient was
mesomorphic. On observation, there was a medial deviation of the left eye as (Figure 1). On further assessment, tone appeared
normal in both the upper and lower limb. The range of motion of all joints of the upper limb was normal. There was a restriction of
the range of motion of joints of the lower limb. Her sensation in the upper limb and lower limb were normal. On the assessment of
muscle strength using manual muscle testing showed reduction in strength of lower limb muscles. Patient showed diminished
superficial and deep reflexes. The patient also had bowel and bladder dysfunctions requiring a Foley's catheter placement. The
physiotherapist also performed coordination tests like finger-to-nose, and therapist-finger-to-nose and found impairment in

coordination.

Functional assessment

Patient was able to perform independent rolling. Patient is able to transfer from supine to sitting on her own and sit independently.
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Figure 1 Showing medial deviation of left eye

Clinical Diagnosis

Preoperative MRI showed irregular lobulated soft tissue in the posterior part of the third ventricle that was suggestive of CPP or
meningioma. Preoperative CT revealed an extra-axial intraventricular mass lesion in the posterior aspect of the III ventricle. It also
showed obstructive hydrocephalus involving bilateral lateral and III ventricles. MRI pictures of patient (Figure 2, 3, 4) in transverse,

sagittal and frontal view respectively.

@ @
Figure 3 Sagital plane showing-( 1-Arrow showing hydrocephelus and CSF accumulation, 2-Arrow showing CPP)
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Figure 4 Arrow showing tumour in frontal plane

Timeline

OD-Once daily, BD-Twice daily, TDS-Thrice a day, SOS as needed. Series of events has shown (Table 1).

Table 1 Series of events

Sr. No | Dates Consultation Events Interventions
Onset of headache, 420 ml IVF DNS, 80 ml Inj
1 2/07/2022 _ diminished vision, Mannitol 8 hourly, 1g Inj
vomiting, diplopia Ceftriaxone BD, 4mg Inj Emset
1g Inj Ceftriaxone BD, 40mg Inj
o Admitted to AVBRH, Pantop OD, 35mg Inj tramadol 8
2 10/07/2022 Paediatric ICU . .
Sawangi hourly, 9mg Inj Emset SOS,
500mg Inj Neomol SOS
1g Inj Ceftriaxone BD,
. . 40mg Pantop OD, 0.5 mg Dexa
3 23/07/2022 Neuro ICU 1t operation-VP shunting )
TDS, 4mg Emeset SOS, 100g Inj
Mannitol TDS
1g Inj Ceftriaxone BD,
100ml Inj Neomol TDS,
. o Inj Amikacin OD, 40mg Inj Pan
2nd operation—excision of .
4 06/08/2022 Neuro ICU . OD, 4mg Inj Emset TDS, 500mg
umor
Inj Levepril BD, Inj Optineuron,
2mg Inj Dexa TDS, 500mg Inj
Pause BD, 50ml Inj Mannitol iv

Physiotherapeutic Intervention

We started physiotherapy from the postoperative day-3. Immediate and timely rehabilitation aids in preventing post-operative
complications. We provided fundamental PT intervention for the first 4-5 days due to drowsiness and reluctance. Later, the course

of treatment changed to focus on lateral gaze palsy, balance and coordination as the primary issues. Table 2 represents the physical

therapy management for the given case. The patient received some interventions, some of which are depicted (Figure 5, 6, 7).

Medical Science 27, e148ms2880 (2023)
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Table 2 Therapeutic intervention

Sr. No | Problem Identified

Goals

Intervention

Weakness in muscles of upper

and lower limb

To regain adequate strength in
one week
To achieve 4/5 on MMT

Strengthening exercise of both upper and
lower limb with manual resistance
Progression to strengthening exercise using
weight cuff

10 repetitions (reps) * 2 sets—2 times a day

Reduced range of motion of
knee extension in high sitting

To increase knee extension

range in high sitting

Hamstring stretching by therapist.

3 repetitions * 30 sec hold - 2 times a day
Passive range of motion (ROM) exercise of
knee flexion and extension with slight
rhythmic stretch at the end range by
therapist in high sitting

10 reps * 2 sets-2 times a day

Use of continuous passive movement (CPM)
machine for knee extension

Once a day

Incoordination of upper and

lower limb

To improve coordination of

both upper and lower limb

For upper limb
Therapist’s finger to nose
Finger to finger (Figure 5)
For lower limb

Heel to shin

Heel to toe

Rapid tapping of foot

4 Lateral gaze palsy of left eye

To regain the normal gaze of
left eye

Target oriented gaze stabilization exercises
with fix head and eye movement using
colourful peg board piece

Environmental modification using MRP
Eye movement exercise using radium object

in semi-dark room

5 Difficulty in speaking

Regain the impaired speech

Oromotor facilitation

Speech training

6 Reduced and abnormal gait

To make her able to walk

Walking with minimal support by therapist
Tandem walking

Side walking

Backward walking

High Intensity Functional Exercise (HIFE)
protocol

7 Reduced air entry

To increase lung ventilation
and perfusion and reduce

dyspnoea

Purse lip breathing
Thoracic expansion exercise

10 reps * 1 set-2 times a day

8 Balance training

Visual scanning exercises (Batool et al.,
2022)

Static sitting balance i.e., sitting without
support

Dynamic sitting balance with the help of
perturbation and reach outs

Static standing balance without support
Dynamic standing balance using reach outs,

tandem standing, Romberg standing, asking

Medical Science 27, e148ms2880 (2023)
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| ‘ ‘ patient to lift object from floor.

Figure 5 Showing finger to nose coordination exercise (1-Patient is touching her nose, 2-Patient is touching therapist finger)

Medical Science 27, e148ms2880 (2023) 6 of 11
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Figure 6 Target oriented gaze stabilization exercises using colourful peg board piece in half lying (1-Piece of pegboard positioned
for upward gaze, 2-Piece of pegboard positioned for left side gaze, 3-Piece of pegboard positioned for downward gaze, 4-Piece of

pegboard positioned for right side gaze)
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Figure 7 Use of colourful peg board piece for target-oriented gaze stabilisation exercises in high sitting position (1-Using peg board
piece for facilitating upward gaze, 2-Using peg board piece for facilitating both sides gaze, 3-Using peg board piece for facilitating

downward gaze)

3. FOLLOW UP AND OUTCOME MEASURE
Scale for Assessment and Rating of Ataxia (SARA)
Berg Balance Scale (BBS)
Dynamic Gait Index (DGI)
With readings from days 1 and 21, Figure 8 depicts the scoring of the outcome measures that were used. Table 3 displays the

outcomes of manual muscle testing (MMT) conducted before and after rehabilitation.

60

50

40

E DAY 1

30
H DAY 21

20

SARA BBS DGl

Figure 8 Outcome measure

Table 3 Manual Muscle Test (MMT)

Pre-Rehabilitation | Post-Rehabilitation
MMT Right | Left Right | Left
Shoulder | 2+/5 2+/5 5/5 5/5
Elbow 2/5 2/5 5/5 5/5
Wrist 2/5 2/5 4/5 4/5

Medical Science 27, e148ms2880 (2023) 8 of 11
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Hip 3/5 3/5 5/5 5/5
Knee 2/5 2/5 4/5 | 4/5
Ankle 3/5 3/5 45 | 4/5

4. DISCUSSION

Choroid plexus papilloma (CPP) is an uncommon, benign carcinoma of the CNS that develops through the lining of the ventricles'
choroid plexus (Wendt et al., 2022). CPP are infrequent interventricular and neuroectodermal tumours (Mazur-Hart et al., 2022).
Only about 1% of adult cerebral tumours are caused by it (Goel et al., 2022) and 3-4 % in paediatric (Wendt et al., 2022). These
tumours most frequently develop in the fourth ventricle in adulthood but frequently discovered in the lateral ventricles of
youngsters (Pfeifer et al., 2020). CPP in the III ventricle is unusual. One of the most common CNS tumours is meningioma
accounting for nearly 36% of all CNS tumours (Buerki et al., 2018).

In this case report, we have presented a case of choroid plexus papilloma with meningioma of third ventricle. Choroid plexus is
responsible for production of CSF. In CPP, there is overproduction of CSF which can lead to hydrocephalus like features. The key
factor contributing to the clinical presentation of CPPs is the hydrocephalus-induced increase in intracranial pressure, which can
result in headaches accompanied by nausea or vomiting, diminished mentation and lateral gaze palsies. In this case patient
presented with complains of headache, vomiting and diplopia. CPP was confirmed by radiological investigations like MRI and CT
scan.

Hydrocephalus was managed by ventriculo-peritonal shunt first before excision of tumour to relief the symptoms of raised
intracranial pressure. CPP is best managed by surgical approach. In this patient tumour was excised by supracerebellar
infratentorial approach. Incision extending from occiput to 6cm vertically down was used. It is difficult to excise CPP due to its
highly vascular nature but survival rate and success rate of this operation are pretty good. Physiotherapy was started on next day
after surgery. Active ROM, early mobilization, bed mobility, stretching of hamstring and calf, strengthening of upper and lower
limb, breathing exercise to prevent secondary chest complication, dynamic quads, active eye movement, upper and lower limb
coordination exercise, gait training are the rehabilitation protocols. Wobble Board Training with Mirror Feedback can be used for
balance training (Fating and Bele, 2021). The surgical strategy and quick, coordinated physical therapy resulted in a gradual but
considerable improvement in the functional goals (Bawiskar et al., 2020). It works well to preserve functional independence, raise
quality of life and avoid any problems following surgery (Mishra, 2021).

Zampieri and Fabio, (2009) conducted a study showing effect of balance and eye movement training on gaze control. It was
performed on 19 individuals. The study concluded that there was significant improvement in gaze control post intervention
(Zampieri and Fabio, 2009). Correia et al., (2021) studied the effect of gaze stabilization exercise on balance. 79 individuals
participated in the study with control group of 35 and intervention group of 33 individuals. After 3 weeks of intervention, results
concluded that risk of fall and imbalance was found to be reduced in intervention group (Correia et al., 2021).

Batool et al., (2022) carried out research which showed effect of visual scanning exercise on balance and stability. Study was
carried on 64 individuals divided into experimental group and control group. Vse was given to experimental group and control
group was treated with task specific approach, outcomes of which was assessed using berg balance scale and barthel index scale
(Batool et al., 2022). Fatima et al., (2022) conducted a comparative study showing effect of balance training with or without gaze
stabilization exercise. 64 participants were randomly selected and divided into experimental and control group. The research
concluded that balance training with gaze stabilization exercise is more beneficial (Fatima et al., 2022). The sole intention of this case
study was to emphasise the significance of physiotherapy in the treatment of lateral gaze palsy in CPP patients. Physical therapy's

impact on patients with CPP who have lateral gaze palsy has not been previously studied in this way.

5. CONCLUSION

This study shows positive effect of physiotherapy on lateral gaze palsy in CPP patient mimicking meningioma. The report
emphasises the significance of the planned physical therapy regimen in the management of acute patients. No previous study has
been done which shows physical therapy’s effect on lateral gaze palsy in CPP patient. This intervention can be useful in further
clinical setting.
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