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ARTICLE

A new approach for leptomeningeal
metastases: chemotherapy administered
through lumbar intrathecal port

Un nuevo abordaje para el tratamiento de las metastasis leptomeningeas: uso de catéter
implantado para el suministro de quimioterapia via intratecal lumbar

Savas COMLEK', Sezer SAGLAM?

ABSTRACT

Background: Intrathecal chemotherapy is a local therapeutic modality used for treatment of leptomeningeal metastases. However, the
techniques currently used, i.e. repeated lumbar puncture and Ommaya reservoir, have certain disadvantages. Lumbar intrathecal port (LIP)
placement is a relatively novel technique, which has been used for pain management in cancer patients. Objective: To investigate the use of
LIPforintrathecal administration of chemotherapeutic agents in patients with leptomeningeal metastases. Methods: Retrospective study of
13 patients treated with intrathecal chemotherapy for secondary leptomeningeal involvement of a primary solid tumor were included in this
retrospective study. The patients received intrathecal chemotherapy through a LIP. Results: The patients received a total of 123 intrathecal
chemotherapy doses. No grade 3-4 toxicity, technical problem or severe complication developed. During a median of 136 days of follow-up
(range, 67-376 days), 12 patients died (92.3%). The treatment resulted in symptom improvement in all patients and self-rated overall health
and quality of life improved, compared with baseline. Conclusions: The LIP system, which has been used for intrathecal pain management
for decades, appears to offer a safe alternative for intrathecal chemotherapy in patients with leptomeningeal metastases. Further studies
are warranted to clarify its potential use in this setting.
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RESUMEN

Antecedentes: La quimioterapiaintratecal es una modalidad terapéutica local utilizada para el tratamiento de metastasis leptomeningeas.
Sin embargo, las técnicas empleadas actualmente, es decir, las punciones lumbares repetidas y el depdsito de Ommaya, tienen algunos
inconvenientes. La colocacion de un puerto intratecal lumbar (LIP) es unatécnica relativamente nueva que se ha utilizado para el tratamiento del
dolor en pacientes con cancer. Objetivo: Investigar el uso de LIP para la administracion intratecal de agentes quimioterapéuticos en pacientes
con metastasis leptomeningeas. Métodos: Este estudio retrospectivo incluy6 un total de 13 pacientes tratados con quimioterapia intratecal
por afectacion leptomeningea secundaria de un tumor sélido primario. Los pacientes recibieron quimioterapia intratecal a través de un LIP.
Resultados: Los pacientes recibieron un total de 123 dosis de quimioterapia intratecal. No se desarrollé toxicidad de grado 3-4, ni se
presentaron problemas técnicos o complicaciones graves. Durante un promedio de 136 dias de seguimiento (rango, 67-376 dias), murieron
12 pacientes (92,3 %). El tratamiento dio como resultado una mejoria de los sintomas en todos los pacientes. La salud general autoevaluada
y la calidad de vida mejoraron en comparacion con los valores iniciales. Conclusiones: El sistema LIP que se ha utilizado para el manejo
del dolor intratecal durante décadas, parece ofrecer una alternativa segura para la quimioterapia intratecal en pacientes con metéastasis
leptomeningeas. Seran necesarios mas estudios para determinar su uso potencial en este &mbito.

Palabras clave: Metastasis de la Neoplasia; Carcinomatosis Meningea; Inyecciones Espinales; Quimioterapia; Puncion Espinal.

INTRODUCTION to form brain metastasis, and lung, breast, renal cell and gastro-
intestinal system (GIS) tumors, among which lung and breast

The solid tumors most commonly associated with brain  tumors give rise to more brain metastases in total'. Solid brain
metastases include melanoma, which has the highest propensity =~ metastases may develop in approximately 30% of patients with
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solid cancers during the course of their disease® It has also
been reported that leptomeningeal metastasis (LM) occurs in
approximately 3-5% of all patients with cancer. Moreover, the
incidence appears to be rising, particularly due to improved
treatment modalities and prolonged survival*'. A diagnosis of
LM carries a poor prognosis with estimated median survival
of only 2 to 4 months and 4 to 6 weeks with and without treat-
ment, respectively®.

For a considerable length of time, no guidelines could
be provided for treatment of LM, until 2017, when the first
European guidelines were published®. The current treatments
options for clinical presentations of LM include systemic and
intrathecal chemotherapy, brain radiotherapy, spine radiation,
immunotherapy and targeted therapy*®. Among these, intra-
thecal chemotherapy is a local therapeutic modality associ-
ated with minimal systemic toxicity, thus allowing simulta-
neous administration of systemic treatment when necessary.
Currently, two main techniques are used for administration of
intrathecal chemotherapy. The first is administration through
lumbar puncture when necessary, which in turn requires
repeated lumbar punctures during the treatment course. The
second technique uses an Ommaya reservoir and consists of
implantation of an intraventricular catheter and subcutane-
ous port for the administration of intrathecal therapy®. Good
distribution of antibodies within the CSF has also been shown
when given through lumbar intrathecal injection or through
an Ommaya reservoir’.

Implantation of an Ommaya reservoir requires surgery and
offers certain advantages in terms of patient compliance, along
with better diffusion of the chemotherapeutic agent into the
meninges® . Although implantation of Ommaya reservoirs
is considered to be a relatively safe procedure, as shown by
acceptable perioperative complication rates'®'* and a report
on potential applicability among thrombocytopenic patients',
their use has also been reported to be associated with significant
potential risks. Although image-guided techniques have been
used to negate the high risk associated with this procedure, the
reported rate of serious complications remains around 8.5%'*.
On the other hand, administration of chemotherapy by means
of lumbar puncture occasionally produces complete or partial
epidural/subdural leakage and, even with successful lumbar
puncture, ventricular chemotherapeutic drug concentration
may vary considerably between patients despite similar doses'.

Lumbear intrathecal port (LIP) placement is a relatively novel
technique based on use of an intrathecal catheter tunneled to
a subcutaneous port. This has been used for decades for pain
management in cancer patients. LIP has the potential to be
safer than Ommaya reservoirs and more reliable than repeated
lumbar punctures, and thus may improve both patient satis-
faction and compliance".

The aim of this study was to investigate the utility of lumbar
intrathecal port (LIP) for intrathecal administration of chemo-
therapeutic agents in patients with leptomeningeal metastases.
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METHODS

Thirteen patients undergoing treatment at our institu-
tion's Oncology department with intrathecal chemotherapy to
treat secondary leptomeningeal involvement from a primary
solid tumor were included in this retrospective study. All the
patients received intrathecal chemotherapy through a LIP. The
inclusion criteria were as follows: evidence of leptomeningeal
metastasis with both cerebral spinal fluid cytology and neuro-
radiographic magnetic resonance imaging (including contrast
cranial magnetic resonance imaging (MRI), contrast lumbar
and ventricular spinal MRI with confirmation of adequate
cerebrospinal fluid flow on imaging but without a radionuclide
flow study); life expectancy less than three months; no previ-
ous non-tumor intervention in cerebrospinal fluid; objective
neurological symptoms; and Eastern Cooperative Oncology
Group (ECOG) performance status 0-3'*. The study protocol
was approved by Demiroglu Bilim University Ethics Committee
for Clinical Studies, and the study was conducted in accor-
dance with the Declaration of Helsinki and its later amend-
ments. Due to the retrospective nature of the study and since
no patient-identifiable information was included, informed
consent was not required.

Implantation of the lumbar intrathecal catheter and
subcutaneous port reservoir

A lumbar intrathecal port (Celsite® Spinal Access Ports
Systems-B, B. Braun, Germany) was implanted in all patients.
Prior to implantation of the lumbar intrathecal catheter and
subcutaneous port reservoir, cephalosporin at a dose of 1 g
was administered intravenously for antibiotic prophylaxis.
The procedure was done under local anesthesia and conscious
sedation with fluoroscopy guidance at the operating theater,
with standard anesthesia monitoring. After spinal puncture
using an 18G catheter, the distal part of the spinal catheter was
advanced superiorly within the spinal space from the L4-5 or
L3-4level under live fluoroscopy guidance, while the proximal
part was passed through the prepared subcutaneous tunnel and
was connected to a port that was placed in a subcutaneous
pouch. The anterior lower thoracic area was chosen for port
placement. After closure of the port pouch with sutures, pres-
ence of cerebrospinal fluid was ascertained using a port needle
inserted over the skin and, if needed, the catheter localization
was confirmed by means of fluoroscopy after administration of
radiopaque material. Figures 1 and 2 show the steps of the port
placement procedure. The LIP could be used for chemotherapy
one hour after implantation. The patients were instructed to
rest in bed in the prone position for six hours after the initial
LIP placement and for one hour after each intrathecal chemo-
therapy session, and were then discharged home.

A total of eight doses of chemotherapy were scheduled to
be administered on days 1 and 4 of the weeks, for a total of four
weeks. In each chemotherapy session, 10 mg of methotrexate
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Figure 1. The appearance of the port before it is placed in the
subcutaneous pouch.

or 10 mg of thiotepa was given. Ifindicated, additional monthly
doses were administered. After cases of aseptic meningitis were
diagnosed in the initially treated group of patients, dexametha-
sone 4 mg was administered additionally, concomitantly with the
intrathecal chemotherapy. The clinical response was assessed
once a week or bi-weekly in patients receiving methotrexate or
thiotepa, respectively, using clinical evaluation, cerebrospinal
fluid cytology and neuroradiological imaging. In addition, tox-
icity was evaluated using CTCAE v5.0 (Common Terminology
Criteria for Adverse Events)Y.

Assessment of quality of life and health perception

The following two questions were directed to the patients:
‘How do you rate your overall health during the last week?’
and ‘How do you rate your quality of life during the last week?".
Patients were asked to rate these using a score ranging between
1and 7, such that 1 indicated the worst condition and 7 indi-
cated an excellent condition.

Statistical analysis

SPSS version 21 was used for the data analysis. Descriptive
data are presented as the mean + standard deviation, number
(percentage) or median (range), as appropriate. The normality
of the continuous variables were tested using the Shapiro-Wilk
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Figure 2. Port needle inserted over the subcutaneously placed
port.

test and graphical methods. Quality of life and overall health
scores were compared using Student’s t test for paired samples
or the Wilcoxon signed-rank test, depending on the normal-
ity of the data. For survival estimates, the Kaplan-Meier test
was used. Mean and median survival times are presented with
standard error and 95% confidence intervals.

RESULTS

Patients

Table 1 summarizes the clinical characteristics of the
13 patients. Their median age was 53 years (range, 41-87 y).
Seven patients (53.8%) were female. The most common pri-
mary malignancy was breast cancer (n = 7), followed by lung
cancer (n = 3), melanoma (n = 1), mesothelioma (n = 1), and
bladder cancer (n = 1). All the patients had accompanying sys-
temic disease. These thirteen patients received a total of 123
intrathecal chemotherapy doses, and 58 cerebrospinal fluid
samples were obtained for examination. During the median
of 136 days of follow-up (range, 67-376 days), 12 patients died
(92.3%). The median overall survival was 136.0 + 41.3 days (95%
CI, 55.0-217.0) and the mean overall survival was 198.7 + 33.7
days (95% CI, 132.6-264.9). Figure 3 shows the Kaplan-Meier
curve for overall survival. Table 2 shows the radiological and
cytological clinical responses.
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Figure 3. Kaplan-Meier curve for overall survival.

All the patients had received tumor-specific systemic che-
motherapy previously. At the time of leptomeningeal metastasis,
the primary tumor was in remission in two patients who pre-
sented with leptomeningeal metastasis alone; thus, they only
received intrathecal chemotherapy plus stereotactic radiosur-
gery. The remaining 11 patients presented with leptomeningeal
metastasis plus additional active disease (extracranial disease
or parenchymal brain metastasis), and they received intrathe-
cal chemotherapy plus whole-brain radiotherapy. Two of them
also received stereotactic radiosurgery, in addition to their
tumor-specific systemic chemotherapy. The tumor-specific
chemotherapy agents administered over the disease course
are shown in Table 3.

Table 1. Patient characteristics.

Symptom improvements

Intrathecal chemotherapy administered through LIP
resulted in improvements in neurological condition, pain and
symptom control, as well as controlling seizures. Headache
and nausea/vomiting were improved in six and five patients,
respectively. Table 1 summarizes the details of the symptom-
atic benefits of the treatment.

Complications

No patients had grade 3-4 toxicity. No technical problem
relating to the LIP or catheter/port-related infection was seen.
The initial three patients (23.1%) developed self-limiting aseptic
meningitis due to intrathecal chemotherapy, which responded
well to concomitant administration of4 mg of dexamethasone
with the intrathecal chemotherapy. Thereafter, we routinely
added dexamethasone to the treatment protocol. The LIP was
removed from two patients following the termination of treat-
ment, upon request from the patient and a decision made by the
oncologist. In one patient, a foreign-body reaction developed
after nine months (Figure 4). The extruded catheter was then
placed more deeply, under local anesthesia, and the treatment
was continued without problem.

Changes in self-rated health perception and quality
of life

Compared with the baseline, self-rated health perception
scores significantly improved (at one month 3.5 + 1.1 and at
two months 4.4 + 1.3 vs. baseline 2.4 + 0.9; p = 0.001 and p <
0.001, respectively). Similar improvements were also evident

Patient No. Age/sex Malignancy Intrathecal CTX  Dosesa Follow-upb Status Improved symptoms

1 50 F Breast MTX 8 67 Died Mental changes

2 69 M Lung Thiotepa 8 136 Died Neck stiffness, neck pain

3 77 M Bladder Thiotepa 8 69 Died  \eckstiffness, inability to
defecate

4 41 M Melanoma Thiotepa 6 84 Died SEUITES) (T2 @amiTe! 2
cycles)

5 53 F Breast MTX/Thiotepa  12/5 356 Dieg ~Headache mental changes, neck
stiffness, hyperalgesia

6 53 M Mesothelioma MTX 8 107 Died Headache, nausea/vomiting

7 53 F Breast MTX 12 376 Died Radiculopathy

51F Breast MTX 8 190 Died Headache, allodynia

9 63F Breast Thiotepa 8 124 Dieg  Allodynia, hyperalgesia, nausea/
vomiting, sitting disturbance

10 78 M Lung MTX 8 340 Died Nausea/vomiting, headache

11 87 F Breast MTX 10 121 Dieg  Allodynia, hyperalgesia, nausea/
vomiting

19 52 M Lung MTX 14 329 Alive Hleadache, nau;ea/vomltlng, gait
disturbance, seizures

13 68 F Breast MTX 8 256 Died Head pain, neck pain

CTX:chemotherapy; MTX: methotrexate; F: female; M: male; aTotal number of intrathecal chemotherapy doses administered; bDays until death or last follow-up;
cThis patient initially received 12 doses of MTX and received an additional 5 doses of thiotepa after disease progression.

Comlek S, et al. Chemotherapy through LIP in leptomeningeal metastases.
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Table 2. Cytological and radiological outcomes after intrathecal chemotherapy.

CSF cytology Cerebrospinal MRI

Patient No. Baseline At 1 month Baseline* At 1-3 months
1 Positive Negative Linear Worsening
2 Positive Negative Linear Improvement
8 Positive Negative Linear Stable
4 Positive Negative Linear plus nodular Stable
S Positive Negative Linear Stable
6 Positive Suspected positive Linear Stable
7 Positive Negative Linear Improvement
8 Positive Negative Linear Improvement
9 Positive Negative Linear plus nodular Improvement
10 Positive Negative Linear Improvement
11 Positive Suspected positive Linear Improvement
12 Positive Negative Linear plus nodular Improvement
13 Positive Negative Linear Improvement

CSF: cerebrospinal fluid; MRI: magnetic resonance imaging; *location of the lesion on MRI (linear and/or nodular).

Table 3. Systemic tumor specific chemotherapy regimens
administered during the disease course.

for self-rated quality of life (at one month 3.9 + 1.2 and at two
months 4.6 + 1.0 vs. baseline 2.0 + 0.8; p = 0.002 and p = 0.001,

Patient No Malignancy Chemotherapy protocol respectively),

] Breast C_apeoltabme, paclitaxel,
vinorelbine

2 Lung pemeﬁrexgd,vmorelbme,
gemcitabine

Bladder cisplatin, gemcitabine

4 Melanoma dabrafenib, temozolomide
adriamycin, paclitaxel,

5 Breast cyclop_hos_phamlde, o
capecitabine, (gemcitabine,
carboplatin)*

6 Mesothelioma peme'trex'ed, cisplatin,
gemcitabine
epirubicin,

7 Breast cyclophosphamide,
docetaxel
adriamycin, paclitaxel,

8 Breast cyclophosphamide,
capecitabine
epirubicin,

9 Breast cyclophosphamide,
docetaxel

10 Lung p_emetre_xed, carboplatin,
vinorelbine
adriamycin, paclitaxel,

1 Breast cyclophosphamide,
capecitabine

12 Lung paclitaxel, carboplatin
adriamycin, paclitaxel,

13 Breast cyclophosphamide,

capecitabine

*Second-line chemotherapy regimen.
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Figure 4. Foreign-body reaction with extruded catheter.



DISCUSSION

Leptomeningeal metastases (LM) of solid tumors form a
major therapeutic challenge and they are highly resistant to
systemic treatments. Furthermore, patients with such condi-
tions commonly experience severe neurological problems. In
our study, encouraging results were obtained, particularly in
terms of safety, among LM patients who received chemother-
apy through a lumbar intrathecal port (LIP), at doses similar
to those used with an Ommaya catheter. To our knowledge,
this was the first report of chemotherapy administered via LIP
among patients with LM.

Several studies on the efficacy and safety of chemotherapy
administered through an Ommaya reservoir or through lum-
bar puncture, among patients with leptomeningeal metasta-
ses, have now been published. For example, in the largest sys-
tematic review investigating complications associated with
the use of Ommaya reservoirs or repeated lumbar punctures,
a total of 158 complications were identified in a total of 1831
Ommaya reservoir applications performed within the past
10-year period, thus corresponding to a complication rate of
8.63%”. The most commonly reported complications included
malposition/malfunction in 30 cases, neurological complica-
tions in 28 cases, cerebrospinal fluid leakage in 24 cases and
intracranial hemorrhage in 15 cases®. Non-infectious compli-
cations due to lumbar puncture were much more common
than infectious complications®. Out of a total of 1721 single
punctures, there were 201 cases of complications®. The most
frequent complications reported were headaches (77/201) and
nausea/vomiting (49/201); however, more serious complica-
tions included epidural hematomas, chemical arachnoiditis
and increased intracranial hypertension®. In terms of infec-
tions, the average percentage of infectious complications asso-
ciated with Ommaya reservoirs per study was 10.9% + 1.6, and
the average percentage of infectious complications associated
with lumbar punctures per study was 0.2% + 0.2%°. Despite these
unfavorable complication rates, the authors of that systematic
review concluded that these treatments should remain in use,
considering the limited survival and high morbidity rates in
patients with leptomeningeal metastases.

In a series of 501 patients, Szvalb et al. found that the rate
of infections associated with Ommaya reservoirs was 8% (40
patients)™. In a single center study, Zairi et al. observed com-
plications in 11 out of 112 patients (9.8%) with solid tumors
who were treated due to leptomeningeal metastases'. Overall,
there were seven cases of infections (6.2%), two instances of
symptomatic leukoencephalopathy (1.8 %), one intracranial
hematoma (0.9%) and one malpositioned catheter (0.9%)".

One relatively new method for cancer pain management
consists of establishing a connection between “an intrathe-
cal catheter” and a subcutaneous automatic infusion pump.
This technique, which was originally designed for opioid and
baclofen infusions, was first used in 1990*. On the other hand,
subcutaneous tunneling of an intrathecal catheter to link up

Comlek S, et al. Chemotherapy through LIP in leptomeningeal metastases.

with external infusion pumps or a subcutaneous port (as in
our method) is much older, and has been used for pain man-
agement in patients with or without cancer®.

In a meta-analysis and systematic review, Aprili et al.
reported an infection incidence of 1.4% for deep tissue planes
through use of lumbar intrathecal catheters for pain treatment,
while the reported rate of bleeding and neurological injury was
0.9%*. Similar to our approach, Holmfred et al. reported on the
use of intrathecal catheters and subcutaneous ports for pain
management at home or in hospital settings and concluded
that even antibiotic prophylaxis may not be required in these
patients, since only 2% of the procedures were associated with
infections®.

In the present study, the complication rate seemed rela-
tively low, compared with other reports on intrathecal chemo-
therapy administration techniques:i.e., no infection, technical
problem, hemorrhage or malposition, although a foreign-body
reaction was observed in one patient (7.7%). However, it should
be noted that our overall number of interventions was much
lower than in other reports. Thus, further large studies using
this technique are warranted, in order to draw firm conclusions
regarding complication rates.

Until now, no superiority of chemotherapy administered
through the ventricular route has not been seen to be supe-
rior to that administered through the lumbar route could be
shown®. However, a subgroup analysis in one randomized trial
suggested that administration of methotrexate through the
ventricles may be more advantageous in terms of survival®.

Despite the limited median survival among patients with
LM, specific therapies may offer a certain level of neural func-
tion protection®. Palliative treatments of the central nervous
system directed towards preserving neurological functions
may improve the quality of life of patients with LM, albeit for
alimited period of time®. The benefits observed in our patient
group mainly included reduced head and neck pain; decreased
nausea/vomiting; better control of epileptic seizures, allodynia
and hyperalgesia; and even improvement of mental changes
and gait/sitting disturbance in some patients.

In contrast with the short duration of average survival (6 to
8 weeks in LM patients), it may be possible to prolong survival
by around 1.75 to 4.5 months, 3-6 months or 1.7-2.5 months
among patients with primary breast cancer, lung cancer or
melanoma, respectively, by administering tumor-specific treat-
ments®. In our series, the estimated median overall survival
was 136 days, which is an acceptable result consistent with the
published data®**-%. This suggests that chemotherapy through
LIP may offer not only a safe but also an effective therapeutic
strategy in these settings. The relatively low complication rate
and improved patient compliance might have contributed to
the encouraging overall survival rate observed in this study.

One of the mechanisms potentially responsible for favor-
able observations regarding the use of the LIP method involves
elimination of the need for repeated punctures for chemotherapy
and cerebrospinal fluid sampling, once a single port has been
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placed. Obviating the need for repeated procedures is likely to
reduce the risk of recurrent complications. Furthermore, this
technique may help prevent treatment interruption due to
recurrent complications; thus, it has the potential to improve
efficacy. The LIP position can easily be attained and confirmed
under fluoroscopy guidance, thus enabling use of effective doses
at the desired site of action, again potentially increasing the
treatment success and decreasing adverse effects. One other
explanation for the potential success of LIP may relate to the
fact that interventions involving the lumbar area are gener-
ally safer and easier than intracranial interventions. One other
possible potential use of LIP may consist of using the device
for CSF cytology sampling. Although the efficacy and safety of
such use is outside of the scope of this study, it is worth noting
that we were able to obtain CSF cytology samples through LIP,
from our patients during the study period, when necessary.
There is a general tendency in oncology units worldwide to
avoid repeated lumbar punctures and use Ommaya reservoirs,
due to issues associated with the risk of serious side effects,
technical challenges, patient compliance and cost-effectiveness.
In this regard, LIP may offer an effective, safe and cost-effective
alternative to the Ommaya technique that may allow more
widespread availability of intrathecal treatments for patients
in need of it. On the other hand, LIP seems to be most suitable
when frequent administration of the chemotherapeutic agent
isrequired. In cases of less frequently administered agents such
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