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Repetitive Transcranial Magnetic Stimulation (rTMS) of the Motor Cortex
has the Potential to be used as a Supplementary Therapy for the Relief of
Cancer Pain in Patients who are Nearing the End of their Lives
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Abstract

required.

Individuals who have advanced stage cancer often experience discomfort that is challenging to alleviate.
Administering high doses of pain medication may not be sufficient to alleviate their pain or may result in undesirable
side effects, such as drowsiness. In this study, we present the first case where a patient's pelvic discomfort was
significantly reduced by a series of five sessions of repetitive transcranial magnetic stimulation (rTMS) of the motor
cortex. This led to an improvement in the quality of death for the patient and allowed for a reduction in medical care
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Introduction

A significant majority of cancer patients experience chronic pain
[1]. This pain can be nociceptive and often requires opioid analgesics
for treatment [2]. Alternatively, neuropathic pain may require
anticonvulsant or antidepressant medication [3, 4]. In many cases,
the pain is mixed in nature and can be challenging to manage during
the terminal phase of cancer due to the need for high-dose medication
combinations [5]. Unfortunately, the use of these medications can
result in sleepiness and lower the quality of life for the patient at the
end of their life [6]. In this study, we discuss a patient whose pelvic
discomfort was effectively managed through a course of five sessions
of repeated transcranial magnetic stimulation. This treatment resulted
in a significant reduction in the need for analgesic medications, as
evidenced by the Medication Quantification Scale (MQS) [7] score, and
allowed the patient to regain a normal level of awareness. As a result,
the patient was able to get married in a dignified setting before passing
away, as she had desired.

Clinical Case Report

In August 2020, a 23-year-old patient experienced multiple
episodes of haematochezia and was subsequently diagnosed with
adenocarcinoma of the rectum. In February 2021, after undergoing
radiation and abdominopelvic excision, the patient was treated with
chemotherapy. However, despite this therapy, local disease progression
was observed, and in October 2022, peritoneal carcinomatosis with
liver and lung metastases was discovered. As the patient's condition
deteriorated, she experienced increasing abdominal and pelvic
discomfort, partly due to the nociceptive pain caused by the tumor's
compression. Initially, oral morphine was used to manage this pain at
a dosage of 40 mg per day, which was later increased to 200 mg after
four months. Additionally, the patient experienced neuropathic pain
resulting from the surgery and radiation, with a DN4 score of 7/11 [8-
10].

A 23-year-old patient was diagnosed with rectal adenocarcinoma
in August 2020 after experiencing haematochezia. Chemotherapy
was initiated in February 2021, but the patient showed local disease
progression, which led to peritoneal carcinomatosis with liver and
lung metastases in October 2022. Despite receiving oral morphine for
nociceptive pain, as well as pregabalin and intravenous amitriptyline

for neuropathic pain, the patient's pain level, assessed by the Numerical
Rating Scale (NRS), remained high, ranging from 8 to 10, and was
associated with intellectual slowness and tiredness. The patient also
received antidepressant, anxiolytic, and psychological therapies.
The patient wished to have a traditional wedding ceremony, but it
seemed unfeasible if the medication dosages and side effects could
not be reduced. The use of ketamine and intrathecal morphine were
unsuccessful in reducing pain or opioid dosages, and surgery had to
be stopped after 10 days. The Medication Quantification Scale (MQS)
score was 126 when determining therapeutic dosages. The patient was
admitted to the Palliative Care Unit of the Federative Pain-Palliative
and Supportive Care Center in December 2022.

Based on previous success in treating refractory pelvic and perineal
pain with motor cortex stimulation by rTMS, it was recommended for
this patient. The right motor cortex area corresponding to the perineal
region was stimulated for 20 minutes with the following settings: 80%
of the resting motor threshold in 20 trains of 10 seconds each at 10
Hz, with a 50-second inter-train interval (2000 stimuli). The patient
experienced a significant reduction in discomfort in the days after
the first session of rTMS. Medication was reduced by about 50%, as
evidenced by a drop in the MQS score to 96 and subsequently to 56.
The patient was able to return to almost normal levels of alertness and
clarity throughout the day and was even able to start walking again.
Her anxiety and depressive symptoms also decreased. Four more
rTMS sessions were conducted to maintain this improvement, and the
patient was able to have the wedding she had envisioned [11-15]. Her
death, which occurred six weeks later due to intestinal blockage, was
ultimately caused by the disease's progression.
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Discussion

Persistent or end-of-life cancer-related pain can be a challenging
issue to manage effectively. In many cases, high doses of analgesics
and co-analgesics are necessary to control both neuropathic and
nociceptive components of the pain. Opioids at WHO step 3 are often
used to manage nociceptive pain, with oral, parenteral, or intrathecal
administration being available options. However, even with these
treatments, some patients continue to experience nociceptive pain
that is mostly resistant to morphine, and some patients experience
side effects despite continuing treatment. Similarly, some types of
neuropathic pain may require large doses of anticonvulsants and
antidepressants, which can cause severe sleepiness and further
reduce the patient's quality of life. In terminal patients suffering from
mixed pain, the combination of several classes of treatment with the
potentiation of their individual side effects often leads to significant
sleepiness and a noticeable decrease in quality of life. Consequently, it
can become extremely difficult or even impossible to pursue personal
or family projects under such circumstances.

Noninvasive brain stimulation using rTMS is a new approach to
pain management. In our previous study, we found that motor cortex
stimulation through rTMS had a positive effect on non-cancer pelvic
pain. Using rTMS as adjuvant therapy within a multidisciplinary
treatment program offered by palliative care units can be a potentially
beneficial strategy with a favorable benefit-to-risk balance. Studies
have shown that rTMS is effective in treating depression and chronic
pain, particularly of neuropathic origin. The precentral motor cortex
is the focus of treatment for chronic pain rather than somatosensory
cortical regions. Despite the initial skepticism, several studies have
demonstrated the effectiveness and mechanisms of action of invasive
and noninvasive motor cortex stimulation, highlighting the importance
of this target. The side effects of rTMS are usually mild and infrequent
[16-19].

In addition, it has been observed that unilateral stimulation
can be effective in relieving bilateral or midline pain, as seen in the
current case. The dorsolateral prefrontal cortex is a common target for
r'TMS treatment of depression [20]. A previous study on chronic pain
patients who received motor cortex stimulation reported simultaneous
improvements in pain and depression, which is the emotional
component of pain. This combined effect can be beneficial for patients
at the end of life. In the case described, the patient was able to regain
a sufficient level of alertness, clarity, and motivation to complete
a challenging task at the end of her life, which was to organize her
wedding, thanks to a series of five rTMS treatments given over a week.

Conclusion

To aid in the management of cancer pain in terminally ill patients,
noninvasive brain stimulation using rTMS can be used as an additional
treatment option. This therapy has the potential to improve various pain
components, including the emotional side of pain such as depression.
Additionally, by reducing the need for high doses of pain medications,
rTMS can decrease the severity of side effects, ultimately leading to an
improved quality of life for the patient.

Acknowledgement:

Not applicable.

Conflict of Interest:

Author declares no conflict of interest.
References

1. Caraceni A, Portenoy RK (1999) An international survey of cancer pain
characteristics and syndromes. IASP Task Force on Cancer Pain. International
Association for the Study of Pain. Pain 82:263-274.

2. Quigley C (2005) The role of opioids in cancer pain. BMJ 331: 825-829.

3. Connolly I, Zaleon C, Montagnini M (2013) Management of severe neuropathic
cancer pain: an illustrative case and review. Am J Hosp Palliat Care 30: 83-90.

4. Bennett MI, Rayment C, Hjermstad M, Aass N, Caraceni A, et al. (2012)
Prevalence and aetiology of neuropathic pain in cancer patients: a systematic
review. Pain 153:359-365.

5. Virizuela JA, Escobar Y, Cassinello J, Borrega P, SEOM (Spanish Society
of Clinical Oncology) (2012) Treatment of cancer pain: Spanish Society of
Medical Oncology (SEOM) recommendations for clinical practice. Clin Transl
Oncol 14: 499-504.

6. Lorenz KA, Lynn J, Dy SM, Shugarman LR, Wilkinson A, et al. (2008) Evidence
for improving palliative care at the end of life: A systematic review. Ann Intern
Med 148:147-159.

7. Masters Steedman S, Middaugh SJ, Kee WG, Carson DS, Harden RN, et al.
(1992) Chronic-pain medications: equivalence levels and method of quantifying
usage. Clin J Pain 8:204-214.

8. Bouhassira D, Attal N, Alchaar H, Boureau F, Brochet B, et al. (2005)
Comparison of pain syndromes associated with nervous or somatic lesions and
development of a new neuropathic pain diagnostic questionnaire (DN4). Pain
114:29-36.

9. Louppe JM, Nguyen JP, Robert R, Buffenoir K, de Chauvigny E, et al. (2013)
Motor cortex stimulation in refractory pelvic and perineal pain: report of two
successful cases. Neurourol Urodyn 32:53-57.

10. Turnbull GK, Hamdy S, Aziz Q, Singh KD, Thompson DG (1999) The cortical
topography of human anorectal musculature. Gastroenterology 117:32-39.

11. Vissers KC, Besse K, Wagemans M, Zuurmond W, Giezeman MJ, et al. (2011)
23.Pain in patients with cancer. Pain Pract 11:453-475.

12. Smith TJ, Coyne PJ (2005) Implantable drug delivery systems (IDDS) after
failure of comprehensive medical management (CMM) can palliate symptoms
in the most refractory cancer pain patients. J Palliat Med 8:736-742.

13. Grande LA, O'Donnell BR, Fitzgibbon DR, Terman GW (2008) Ultra-low dose
ketamine and memantine treatment for pain in an opioid-tolerant oncology
patient. Anesth Analg 107:1380-1383.

14. De Graeff A, Dean M (2007) Palliative sedation therapy in the last weeks of life:
a literature review and recommendations for standards. J Palliat Med 10:67-85.

15. Maltoni M, Scarpi E, Rosati M, Derni S, Fabbri L, et al. (2012) Palliative
sedation in end-of-life care and survival: a systematic review. J Clin Oncol
30:1378-1383.

16. Nguyen JP, Nizard J, Keravel Y, Lefaucheur JP (2011) Invasive brain
stimulation for the treatment of neuropathic pain. Nat Rev Neurol 7: 699-709.

17. Lefaucheur JP, André-Obadia N, Poulet E, Devanne H, Haffen E, et al. (2011)
French guidelines on the use of repetitive transcranial magnetic stimulation
(rTMS): safety and therapeutic indications. Neurophysiol Clin 41:221-295.

18. Tsubokawa T, Katayama Y, Yamamoto T, Hirayama T, Koyama S (1993)
Chronic motor cortex stimulation in patients with thalamic pain. J Neurosurg
78:393-401.

19. Maarrawi J, Peyron R, Mertens P, Costes N, Magnin M, et al. (2007) Motor
cortex stimulation for pain control induces changes in the endogenous opioid
system. Neurology 69:827-834.

20. Pascual-Leone A, Rubio B, Pallard6 F, Catala MD (1996) Rapid-rate
transcranial magnetic stimulation of left dorsolateral prefrontal cortex in drug-
resistant depression. Lancet 348: 233-237.

J Palliat Care Med, an open access journal
ISSN: 2165-7386

Volume 13 ¢ Issue 3 + 1000509


https://www.sciencedirect.com/science/article/abs/pii/S0304395999000731
https://www.sciencedirect.com/science/article/abs/pii/S0304395999000731
https://www.sciencedirect.com/science/article/abs/pii/S0304395999000731
https://www.bmj.com/content/331/7520/825?query=rft.jtitle%25253DJournal%252Bof%252Bpain%252Band%252Bsymptom%252Bmanagement%2526rft.stitle%25253DJ%252BPain%252BSymptom%252BManage%2526rft.aulast%25253DQuigley%2526rft.auinit1%25253DC.%2526rft.volume%25253D25%2526rft.issue%25253D2%2526rft.spage%25253D169%2526rft.epage%25253D178%2526rft.atitle%25253DA%252Bsystematic%252Breview%252Bof%252Bhydromorphone%252Bin%252Bacute%252Band%252Bchronic%252Bpain.%2526rft_id%25253Dinfo%25253Adoi%25252F10.1016%25252FS0885-3924%25FILENAME
https://journals.sagepub.com/doi/abs/10.1177/1049909112443586?journalCode=ajhb
https://journals.sagepub.com/doi/abs/10.1177/1049909112443586?journalCode=ajhb
https://www.sciencedirect.com/science/article/abs/pii/S0304395911006476
https://www.sciencedirect.com/science/article/abs/pii/S0304395911006476
https://www.sciencedirect.com/science/article/abs/pii/S0304395911006476
https://link.springer.com/article/10.1007/s12094-012-0831-1
https://link.springer.com/article/10.1007/s12094-012-0831-1
https://www.acpjournals.org/doi/full/10.7326/0003-4819-148-2-200801150-00010
https://www.acpjournals.org/doi/full/10.7326/0003-4819-148-2-200801150-00010
https://journals.lww.com/clinicalpain/Abstract/1992/09000/Chronic_Pain_Medications__Equivalence_Levels_and.4.aspx
https://journals.lww.com/clinicalpain/Abstract/1992/09000/Chronic_Pain_Medications__Equivalence_Levels_and.4.aspx
https://www.sciencedirect.com/science/article/abs/pii/S0304395904005792
https://www.sciencedirect.com/science/article/abs/pii/S0304395904005792
https://onlinelibrary.wiley.com/doi/abs/10.1002/nau.22269
https://onlinelibrary.wiley.com/doi/abs/10.1002/nau.22269
https://pubmed.ncbi.nlm.nih.gov/10381907/
https://pubmed.ncbi.nlm.nih.gov/10381907/
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119968375.ch23
https://www.liebertpub.com/doi/abs/10.1089/jpm.2005.8.736
https://www.liebertpub.com/doi/abs/10.1089/jpm.2005.8.736
https://www.liebertpub.com/doi/abs/10.1089/jpm.2005.8.736
https://journals.lww.com/anesthesia-analgesia/FullText/2008/10000/Ultra_Low_Dose_Ketamine_and_Memantine_Treatment.50.aspx
https://journals.lww.com/anesthesia-analgesia/FullText/2008/10000/Ultra_Low_Dose_Ketamine_and_Memantine_Treatment.50.aspx
https://journals.lww.com/anesthesia-analgesia/FullText/2008/10000/Ultra_Low_Dose_Ketamine_and_Memantine_Treatment.50.aspx
https://www.liebertpub.com/doi/abs/10.1089/jpm.2006.0139
https://www.liebertpub.com/doi/abs/10.1089/jpm.2006.0139
https://wwwuser.gwdg.de/~pctgoe/DATA/Gunnar/PALLIATIV/Langeoog_2018/Pall%c3%adative Sedierung/maltoni et al 2012.pdf
https://wwwuser.gwdg.de/~pctgoe/DATA/Gunnar/PALLIATIV/Langeoog_2018/Pall%c3%adative Sedierung/maltoni et al 2012.pdf
https://www.nature.com/articles/nrneurol.2011.138
https://www.nature.com/articles/nrneurol.2011.138
https://d1wqtxts1xzle7.cloudfront.net/41999275/French_guidelines_on_the_use_of_repetiti20160203-30232-1rchbx8-libre.pdf?1454550652=&response-content-disposition=inline%3B+filename%3DFrench_guidelines_on_the_use_of_repetit.pdf&Expires=1679305671&Signature=P3w48dAlMlDVYcqviExGmov33IRRJiZv5it6lQHqG-0DaX9cFjAm38WyuBwgVGJOCudmYDql9ETroKjoeL1goFgQGB~LpSiN9u1CrC~r99i3bgpii2NdhkLRt2UQKqpyR~cvqtlSQwIhsM2kOm~Ozc~bUIIsrUUXqRhru~jyDdSchwlJiqcZQ~eX3TsS-27K7yHral8vayvPzVhkerjJ5zCng~IvuVqcpTjXDJ9Gq6xFcQYhAcCtKtP5Q6KGn6uikFILENAME
https://d1wqtxts1xzle7.cloudfront.net/41999275/French_guidelines_on_the_use_of_repetiti20160203-30232-1rchbx8-libre.pdf?1454550652=&response-content-disposition=inline%3B+filename%3DFrench_guidelines_on_the_use_of_repetit.pdf&Expires=1679305671&Signature=P3w48dAlMlDVYcqviExGmov33IRRJiZv5it6lQHqG-0DaX9cFjAm38WyuBwgVGJOCudmYDql9ETroKjoeL1goFgQGB~LpSiN9u1CrC~r99i3bgpii2NdhkLRt2UQKqpyR~cvqtlSQwIhsM2kOm~Ozc~bUIIsrUUXqRhru~jyDdSchwlJiqcZQ~eX3TsS-27K7yHral8vayvPzVhkerjJ5zCng~IvuVqcpTjXDJ9Gq6xFcQYhAcCtKtP5Q6KGn6uikFILENAME
https://thejns.org/view/journals/j-neurosurg/78/3/article-p393.xml
https://n.neurology.org/content/69/9/827.short
https://n.neurology.org/content/69/9/827.short
https://n.neurology.org/content/69/9/827.short
https://www.sciencedirect.com/science/article/abs/pii/S0140673696012196
https://www.sciencedirect.com/science/article/abs/pii/S0140673696012196
https://www.sciencedirect.com/science/article/abs/pii/S0140673696012196

	Title
	Corresponding Author
	Abstract

