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ABSTRACT

Leptomeningeal disease (LMD) is a rare condition that occurs in fewer than 5% of breast cancer 
patients. In certain instances, individuals exhibit symptoms of LMD when initially diagnosed. We 
present a case involving a 48-year-old female who experienced a sudden onset of weakness in her 
left upper and lower limbs, leading to an extensive LMD diagnosis. A series of investigations were 
initiated to uncover the root cause of LMD. Subsequent MRI scans covering both the entire brain and 
the spinal cord confirmed the presence of metastatic breast carcinoma, thus providing insight into 
the origin of her condition. Following this, the patient underwent a regimen of radiation therapy to 
address the metastases and then started a comprehensive neuro-rehabilitation program aimed at 
improving her overall well-being and quality of life.
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INTRODUCTION
Leptomeningeal malignancy, known by numerous 
names, including leptomeningeal metastases and 
neoplastic meningitis, specifies the outspread of the 
tumor to the cerebrospinal fluid (CSF) and infiltration of 
subarachnoid space1. The word leptomeningeal 
indicates the thin meninges, the arachnoid, and the 
pia mater, in the middle of which the CSF is present2. 
The preponderance of LMD is approximately 11% in 
patients with advanced tumors throughout the illness 
and results in cumulative neurologic dysfunction, 

which results in mortality for untreated patients after 4 
to 6 weeks3.

Three solid cancers give rise to LMD i.e., breast tumor, 
lung tumor, and adenocarcinomas. Leptomeningeal 
malignancy is spotted in about 2-5% of breast cancer 
patients with a poor prognosis and substantial morbidi-
ty, ultimately leading to mortality, if left untreated4,5.  
Despite progress in focused radiation and chemother-
apeutic treatments, the prospects for survival following 
a diagnosis of leptomeningeal involvement are quite 

bleak, with an average life expectancy typically span-
ning only 3 to 6 months. The likelihood of survival varies 
significantly depending on the underlying cause, and 
notably, individuals with breast cancer exhibit the 
most favorable prognosis, with a 13% to 25% chance 
of survival at one year and a 6% chance at two years 
6. Malignant cells can infiltrate any region of the 
central nervous system and accelerate the onset of 
symptoms. Consequently, leptomeningeal disease 
can manifest with a wide array of initial clinical indica-
tions (Table 1) 7, 8.  Cerebrospinal fluid (CSF) investiga-
tions, and (MRI) of the brain are the basis for confirma-
tion of the disease9.
 

Trastuzumab deruxtecan (T-DXd) proved effective for 
breast cancer patients with brain metastases (BM), 
regardless of BM status or leptomeningeal carcinoma-
tosis (LMC). The treatment demonstrated efficacy in 
controlling intracranial tumors, with a manageable 
adverse event profile. Notably, T-DXd showed poten-
tial survival benefits for patients with BM and a poor 
prognosis (low Karnofsky performance status score). In 
a small subgroup with LMC, the therapy achieved 
sustained systemic disease control 10. We present a 
rare case of cancer metastasis in this study, which not 
only extends to the Conus Medullaris and Cauda 
equina but also to the left Cerebellar Hemisphere, 
Adrenal glands, and the Cervix.
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Table 1: Indications of Leptomeningeal disease 

Clinical Presenting 
Symptoms 

Nature of Symptoms Clinical Manifestations of LMD in 
Various Central Nervous System 

Regions 

Radiographic 
Findings 

Headache Persistent, severe Cancer cells in cerebrospinal 

fluid 

Contrast-enhanced 

MRI may show 

meningeal 

enhancement 

Neck Stiffness Stiff neck, discomfort Cancer cells infiltrate the 

meninges 

MRI may reveal 

leptomeningeal 

enhancement 

Nausea and 

Vomiting 

Persistent nausea, vomiting Cancer cells infiltrate 

cerebrospinal fluid 

MRI can show 

meningeal 

thickening or 

nodularity 

Changes in Vision Blurred or double vision Cancer cells affect optic nerves MRI or CT scans may 

show abnormalities 

in the optic 

pathways 

Difficulty with 

Balance 

Poor coordination, 

unsteadiness 

Cancer cells disrupt cerebellar 

function 

Imaging may reveal 

cerebellar or 

brainstem 

abnormalities 

Weakness in Limbs Muscle weakness, paresis Cancer cells compress spinal 

cord 

MRI may indicate 

spinal cord 

compression or 

nerve root 

involvement 

Seizures Seizure activity Irritation of brain tissue by cancer 

cells 

EEG may show 

abnormal electrical 

activity 
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Altered Mental 

State 

Confusion, cognitive 

decline 

Cancer cells affect brain 

function 

MRI or CT scans may 

show brain 

parenchymal 

involvement 

Cognitive 

Impairment 

Memory loss, executive 

dysfunction 

Cancer cells infiltrate brain tissue Neuropsychological 

testing may detect 

deficits 

CASE REPORT  
A 48-year-old female sought medical attention at 
the OPD of our Physiotherapy department, Sahara 
Hospital, Narowal after experiencing a sudden 
onset of left-sided paralysis along with symptoms of 
headache and vomiting. The patient was experi-
encing various other symptoms, including double 
vision (diplopia), loss of vision, changes in hearing, 
and weakness in the left side of the face for the last 
month after taking the Whole brain radiation thera-
py (WBRT) treatment. Common spinal symptoms in 
her case involved weakness in the lower motor 
neurons, tingling sensations (paresthesia), pain 
radiating along nerve roots (radicular pain), discom-
fort in the neck or back, and potential dysfunction in 
bladder or bowel control. Her medical history was 
notable for metastatic breast cancer, which had 
previously led to facial palsy, bilateral mastectomy, 
ovarian ablation, and six cycles of chemotherapy. 

Additionally, she had a history of brain metastasis, 
which had been treated with WBRT which was not 
very effective and all the other symptoms appeared 
after receiving that therapy. Her medication 
regimen included Cap Risek 20 mg, Tab Tamoxifen 
20 mg, Syp Motillium, Cap Celbex 100 mg, and Risek 
Sachet on an as-needed basis.

Upon examination, it was evident that sensations on 
the left side of her body were absent, accompanied 
by a complete loss of motor function, resulting in 
hypotonic muscles. In stark contrast, the right side of 
her body exhibited intact sensations, albeit with 
reduced strength rated at 3/5, and normal muscle 
tone. Her balance was severely compromised, and 
coordination of movements was notably impaired. 
She also faced speech difficulties, with impaired 
cognition and hearing loss in her left ear as well as 
blurred vision as the patient couldn’t see clearly.

A previous MRI report from the past year had 
revealed a small homogeneously enhancing lesion 
measuring approximately 7x8 mm in the left cere-
bellar hemisphere, displaying mild surrounding 

vasogenic edema. Leptomeningeal metastatic 
disease was identified, involving the cauda equina 
and conus medullaris, extending from the T11 verte-
bra down to the S2 vertebra. Subsequently, a 

igure 1: The T2/FLAIR-weighted MRI images, along with diffusion and apparent diffusion coefficient (ADC) 
map, reveal a lesion exhibiting high signal intensity (Blue Circle) on T2/FLAIR in the corticocortical transition 
of the right inferior frontal gyrus. The lesion demonstrates restricted diffusion of water molecules, as 
indicated by hyperintensity (Green Circle) on the diffusion-weighted imaging (DWI) sequence and hypo 
intensity (Black Circle) on the ADC map.  

F

follow-up MRI of the brain and whole spine was 
recommended. This latest imaging showed a mild 
interval increase in the size of the left cerebellar 
lesion, measuring about 12.19 x 9.08 mm, with no 
significant diffusion restriction or perilesional edema. 
Additionally, a new nodular enhancing lesion was 
identified in the left cerebellar hemisphere, 
Dural-based in nature. Extensive T2 and FLAIR 

hyper-intense signals were observed in bilateral 
periventricular and deep white matter, with no 
diffusion restriction, suggestive of chemotherapy-in-
duced leukoencephalopathy (Figure 2). The MRI of 
the whole spine indicated an extension of leptome-
ningeal disease, now involving the upper thoracic 
region.

A Rare Presentation: Leptomeningeal Disease Involving the Left Cerebellar Hemisphere and Lumbosacral Region in Breast Cancer
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bellar hemisphere, displaying mild surrounding 

vasogenic edema. Leptomeningeal metastatic 
disease was identified, involving the cauda equina 
and conus medullaris, extending from the T11 verte-
bra down to the S2 vertebra. Subsequently, a 

follow-up MRI of the brain and whole spine was 
recommended. This latest imaging showed a mild 
interval increase in the size of the left cerebellar 
lesion, measuring about 12.19 x 9.08 mm, with no 
significant diffusion restriction or perilesional edema. 
Additionally, a new nodular enhancing lesion was 
identified in the left cerebellar hemisphere, 
Dural-based in nature. Extensive T2 and FLAIR 

hyper-intense signals were observed in bilateral 
periventricular and deep white matter, with no 
diffusion restriction, suggestive of chemotherapy-in-
duced leukoencephalopathy (Figure 2). The MRI of 
the whole spine indicated an extension of leptome-
ningeal disease, now involving the upper thoracic 
region.

Figure 2: The left side displays an axial computed tomography image with iodinated contrast, revealing a 
hypodense region (Green Circle) in the right posterior putamen-capsular area, lacking notable 
enhancement. On the right, a magnetic resonance image using a susceptibility-weighted sequence (SWI) 
shows a region of hypo intensity (Blue Circle) in the same location, suggesting the presence of hemosiderin 
deposition. 

Following consultation with the oncologist and initial 
treatment, we initiated a comprehensive rehabilita-
tion protocol to address the left-sided paralysis. Our 
approach encompassed a range of therapeutic 
interventions, aiming to restore sensations, enhance 
motor control, and improve the overall quality of life. 
We employed techniques such as Electrical Muscle 
Stimulation, sensory retraining exercises, and Mirror 
Therapy to reestablish sensory feedback and 
proprioception. To regain motor control, we imple-
mented motor relearning strategies and applied the 
passive range of motion exercises. This multifaceted 
rehabilitation approach was designed to address 
the patient's specific needs holistically, focusing on 
her physical and functional recovery.

Rehabilitation protocols included: a) Electrical 
Muscle Stimulation: Stimulation parameters ranged 
from 200-1000 μs for pulse duration, 2-60 Hz for the 
frequency, and 10-200 mA in amplitude. 10-15 
minutes, 2 times per day for 4 weeks. b) Sensory 
retraining exercise: Two types of superficial sensitivity 
were analyzed: pinprick and light touch. c) Mirror 
Therapy to re-establish sensory feedback and 
proprioception: 30 minutes, 3 days a week for 4 
weeks. d) Motor relearning strategies: The motor 
assessment was performed using the ASIA scale, 

with the grading of the strength of key muscles from 
0 to 5. Task-specific training, repetitive practice, 
feedback, and error correction were practiced in 
this training. The total duration of intervention was 1 
hour per session and frequency of 4 weeks, with 5 
sessions per week. e) Balance Exercises: Berg 
Balance Scale was performed before and after 
performing the balance exercises such as weight 
shift, sit-to-stand exercises, Single Leg Stance, 
heel-to-toe walk, and tandem stance, 2 days a 
week for 4 weeks.

After one month of dedicated rehabilitation, the 
patient reported reduced pain in her lumbosacral 
region, improved sitting posture, and enhanced 
postural alignment. She had also regained sensa-
tions and exhibited some motor activity. Further-
more, her static and dynamic balance showed 
significant improvement, facilitating her ability to 
perform activities of daily living, including standing, 
walking, and bathing.

In summary, our patient's overall quality of life 
demonstrated substantial improvement following 
the implementation of a comprehensive physical 
therapy regimen which is assessed through the SF-36 
Health Survey. The difficult circumstances postulat
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ed by metastatic breast cancer and its neurological 
indicators, our integral approach successfully 
restored her physically and functionally, giving her 
new hope and increasing her level of well-being has 
been improved.

DISCUSSION
The pervasiveness of brain upheaval, including the 
minacious specter of LMD, is of great worry. A roughly 
calculated 70k- 400k people are thought to be newly 
diagnosed with brain metastases in the United States 
alone11. Critically, 10-40% of patients only encounter 
these metastases even after surviving the wearing 
clinical course of the disease12.
 
This case highlights the significant impact of leptomen-
ingeal disease (LMD) in making stride solid tumors. The 
sudden left hemiplegia of a 48-year-old patient is a 
crisp reminder of the impact of this rare finding that 
can affect people with a variety of malignancies. It is 
practiced to situate these findings within broader 
medical knowledge and to make comparisons with 
kindred research in this field.
 
Currently, the archetype for LMD is based on neuroim-
aging, cerebrospinal fluid (CSF) cytology and clinical 
evaluation. The focal means of LMC diagnosis include 
advanced MRI techniques using gadolinium, 
panoramic analysis of CSF cellular composition, and 
brain MRI using T1- and T2-weighted sequences with 
contrast agents. Nevertheless, the indisputable identifi-
cation of malignant cells within the CSF remains the 
most important diagnostic benchmark. Although MRI 
results can reveal abnormalities in the majority of 
patients with cytology-positive CSF, it is important to 
recognize that the sensitivity of MRI alone fluctuates 
from 65 to 75%. Therefore, clinical indicators combined 
with MRI or serial CSF studies should be considered to 
make the final diagnosis of LMC13.
 
The prognosis for patients contending with LMC is, 
regrettably, confined to a mere three to four months. 
Treatment encompasses a spectrum of options, 
including radiation therapy (RT), Craniospinal irradia-
tion (CSI), shunt diversion procedures to manage 
hydrocephalus, cytotoxic chemotherapy regimens, as 
well as innovative approaches centered around 
Antifolate metabolites, immunotherapy, and the 
choice between Ommaya and lumbar puncture 
administration. These therapeutic interventions all 
share a common goal: to enhance patient outcomes 
and enhance their overall quality of life14.

The individual encountered a relapse of breast cancer 
within 4-6 months following the initial treatment. 
Instead of Trastuzumab, which is not suitable for 
postmenopausal patients, the patient was prescribed 
anastrozole as an alternative. Strength training 

revamps the strength and endurance of the muscle 
groups being used. Upskill compensatory strategies 
allow patients to remain mobile and engage in main-
taining balance and self-care activities. Therapeutic 
exercises are mostly integrated with teaching 
compensatory strategies and appropriate use of 
assistive devices to develop complex interventions to 
maximize autonomy. Patients are taught to use an 
assistive device (usually a cane or walker) when 
walking or climbing stairs to compensate for 
decreased sensory input15.
  
As neural deterioration progresses, physical therapists 
and health care professionals can help reduce 
cancer-related fatigue, alleviate deconditioning, 
adjust sleep patterns, optimize nutrition, utilize non-in-
vasive neurostimulation techniques, and implement 
energy-saving strategies. You should know strategies 
to effectively treat the implementation and associat-
ed symptoms. The majority of patients with LMD do not 
require inpatient rehabilitation or acceptance to a 
long-term care facility due to the severity of functional 
impairment or duration of chemotherapy. Neverthe-
less, granting access to appropriate rehabilitation 
facilities remains paramount to enable the proclama-
tion of effective interventions and essential education 
in the realm of cancer rehabilitation.

In conclusion, this case highlights the importance of a 
comprehensive approach to patient care that 
addresses the myriad needs of LMD patients and 
includes medical interventions and holistic rehabilita-
tion programs. The path forward necessitates concen-
trated efforts in research, education, and the assur-
ance of accessible therapeutic facilities to enhance 
the quality of life for individuals grappling with this 
intricate and debilitating condition.

CONCLUSION
Treatment of LMD secondary to breast cancer and 
also involving the lumbosacral region is a challenging 
disease to treat. LMD is a rare fundamental sign of 
breast cancer and early diagnosis can avoid morbidi-
ty and improve the prognosis. Important initial 
neuro-rehabilitation protocol is necessary for the 
patient's Functional Independence Measure.
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As neural deterioration progresses, physical therapists 
and health care professionals can help reduce 
cancer-related fatigue, alleviate deconditioning, 
adjust sleep patterns, optimize nutrition, utilize non-in-
vasive neurostimulation techniques, and implement 
energy-saving strategies. You should know strategies 
to effectively treat the implementation and associat-
ed symptoms. The majority of patients with LMD do not 
require inpatient rehabilitation or acceptance to a 
long-term care facility due to the severity of functional 
impairment or duration of chemotherapy. Neverthe-
less, granting access to appropriate rehabilitation 
facilities remains paramount to enable the proclama-
tion of effective interventions and essential education 
in the realm of cancer rehabilitation.

In conclusion, this case highlights the importance of a 
comprehensive approach to patient care that 
addresses the myriad needs of LMD patients and 
includes medical interventions and holistic rehabilita-
tion programs. The path forward necessitates concen-
trated efforts in research, education, and the assur-
ance of accessible therapeutic facilities to enhance 
the quality of life for individuals grappling with this 
intricate and debilitating condition.

CONCLUSION
Treatment of LMD secondary to breast cancer and 
also involving the lumbosacral region is a challenging 
disease to treat. LMD is a rare fundamental sign of 
breast cancer and early diagnosis can avoid morbidi-
ty and improve the prognosis. Important initial 
neuro-rehabilitation protocol is necessary for the 
patient's Functional Independence Measure.
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