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Transdermal Buprenorphine in The 
TreaTmenT of ChroniC aBdominal 

pain syndrome

Background: Centrally mediated abdominal pain syndrome (CAPS) is a condition that has traditionally been treated with 
first-line agents, such as tricyclic anti-depressants and serotonin and norepinephrine reuptake inhibitors. 
However, in the setting of pain refractory to these primary agents, there is little evidence in support of 
alternative regimens, especially opioid analgesics.

Case Report: This case examines the utility of weekly 10 mcg transdermal buprenorphine patches as an additional treat-
ment modality for CAPS, specifically in the setting of a 27-year-old woman with intractable abdominal 
pain following a cholecystectomy. In < 1 week, the patient had significant improvement in pain control 
without any of buprenorphine’s potential side effects.

Conclusion:  Given the debilitating pain CAPS causes alongside the widespread economic burden it puts on both pa-
tients and hospital systems, transdermal buprenorphine can be a transformative approach to mitigating 
the consequences of this syndrome.
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BACKGROUND

Centrally mediated abdominal pain syndrome (CAPS) 
is a term used to describe a wide range of chronic ab-
dominal pain symptoms, that do not fit the standard 
criteria of more well-studied, functional gastrointestinal 
disorders. Diagnostic requirements of CAPS include 
near-continuous abdominal pain, no correlation with 
physiological events (e.g., eating, defecating, etc), loss 
of daily function, absence of feigned pain, and lack of 
another more likely diagnosis. Its prevalence is between 
0.5% to 2% in North America and it is most prominent 
among women in their 30s (1). 

The greatest challenge associated with the treatment 
of CAPS is the vast differential encompassing abdominal 

pain and the paucity of any characteristic findings on 
imaging or laboratory studies. Given this poor under-
standing, the pathophysiology of this disease remains a 
topic of debate, especially given that suggested etiolo-
gies vary anywhere from postinfectious sequelae to the 
trauma of losing a loved one. However, one proposed 
mechanism for CAPS that has achieved an overall con-
sensus is the role of visceral hypersensitivity (2). 

Normally, the visceral afferent sensory neurons of 
the peripheral nervous system are recruited by various 
chemical, local, and mechanical stimuli to propagate pain 
information to the central nervous system via the dorsal 
horn of the spinal cord. There are specific nociceptors 
that respond to these diverse stimuli as well, and after 
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prolonged intervals, it is suspected that peripheral sen-
sitization may induce decreased pain thresholds in these 
patients. Furthermore, the chronic stimulation of nocicep-
tors can also instigate long-term neuronal changes that 
lead to central sensitization, resulting in continual pain 
signaling, which is independent of peripheral stimuli (3,4). 

Given the complex interaction of the central and pe-
ripheral nervous systems behind visceral hypersensitivity, 
there is no universally acknowledged management of 
CAPS, but the mainstay of pharmacologic treatment 
focuses on neuromodulation of suspected pathways. 
The 2 most conventional therapies initially utilized are 
tricyclic anti-depressants (TCAs) and serotonin and nor-
epinephrine reuptake inhibitors (SNRIs), but evidence 
remains largely anecdotal for both (5). Opioids are also 
frequently given, but used judiciously, the potential for 
further gastrointestinal complications like constipation, 
ileus, distension, and biliary dysfunction (6). In this case, 
we will follow a 27-year-old woman who had CAPS 
refractory to an extensive multimodal pain regimen 
involving both TCAs and SNRIs, but resolved with the 
use of a weekly 10 mcg transdermal buprenorphine 
patch, a unique approach which has not been described 
in previous literature. 

CASE PRESENTATION

Informed consent was obtained and CARE guidelines 
were followed for this case report.

The patient presented in this case is a 27-year-old 
woman with a past medical history of Ehlers-Danlos 
syndrome, anxiety, depression, idiopathic intracranial 
hypertension, endometriosis status post hysterectomy, 
and recent cholecystectomy. She was referred to the 
inpatient chronic pain consult service for evaluation 
of severe abdominal pain refractory to medical man-
agement. About 5 months prior to this admission, the 
patient began to develop sharp right upper quadrant 
pain, which initially only responded to hyoscyamine 
treatment. On further investigation, ultrasound imaging 
revealed distension of the gallbladder but no sign of 
gallstones. Given this distension and association of pain 
with meals, it was suspected that her pain was due to 
biliary colic. She subsequently underwent a laparoscopic 
cholecystectomy 2 months later. She tolerated the proce-
dure quite well for 5 days prior to developing abdominal 
pain and severe abdominal distension without evidence 
of obstruction. She underwent extensive testing over 
the next month, including further imaging, esopha-
gogastroduodenoscopy, colonoscopy, hepatobiliary 

iminodiacetic acid scan, and gastric emptying studies, 
to rule out gastrointestinal and hepatobiliary etiologies 
of disease, which ultimately revealed no indicators of 
acute disease. She was additionally started on nasogas-
tric tube feeds and intravenous hydromorphone with 
no resolution in symptoms, prompting transfer of care 
to our facility. 

On presentation to our facility, a thorough chart 
review of her medications was performed, and the 
treatment team gathered that the patient was treated 
with 600 mg gabapentin 4 times a day, 4 mg tizanidine 
3 times a day as needed, 100 mg sertraline daily, 10 mg 
nortriptyline daily, 2 mg oral hydromorphone every 4 
hours as needed, and 0.1 mg patient-controlled intra-
venous hydromorphone every 20 minutes as needed. 
Given the concern for potential serotonin syndrome, 
the treatment team elected to avoid TCAs and SNRIs 
and instead proceeded with a continuous ketamine 
infusion at 0.1 mg/kg/h. In addition to this regimen, 
the previously mentioned medications were continued. 

She initially endorsed hallucinatory side effects 
on day one of ketamine infusion, but then reported 
significant improvement in pain and was able to toler-
ate solid foods again on day 2. However, by day 3, the 
patient reported sharp right upper quadrant pain with 
greater intensity than prior to this admission, increased 
from 8/10 to 9/10 based on the Numeric Rating Scale 
(NRS-11). In an effort to better address this pain, the 
ketamine infusion was titrated to a max dose of 0.2 
mg/kg/h over the next 2 days to minimize risk of the 
hallucinatory side effects initially described. The pa-
tient continued to regress clinically and relayed that 
in addition to her severe abdominal pain, she was now 
experiencing frequent panic attacks in anticipation of 
her uncontrolled symptoms. Her oral hydromorphone 
as needed was increased to a 4 mg dose. At this point, 
the treatment team was at a crossroads and decided to 
discontinue the ketamine infusion and trial a 5 mcg/h 
buprenorphine patch in order to mitigate symptoms. 
This was chosen given a lack of appropriate remain-
ing options and its success in addressing various other 
chronic pain conditions treated by the team. They were 
careful to discontinue intravenous hydromorphone 
and continued the rest of her ongoing medications 
without change.

For the first 3 days following initiation of the patch, 
the patient reported that her pain was present but 
stable, rather than continuing to worsen. On day 4, the 
patient turned a major corner in terms of pain control, 
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sharing that her pain was now 6/10 compared to the 
9/10 based on the NRS-11 that she had consistently 
endorsed for the past week. She was visibly in better 
spirits and did not relay any symptoms or signs of 
withdrawal. The patient shared that this treatment 
was transformative for her pain, and she was amenable 
to increasing her buprenorphine patch to 10 mcg/h as 
we began to wean her off the oral hydromorphone 
regimen. By day 7, the patient was satisfied with the 
level of pain control she had attained with her patch 
and her ability to gradually tolerate more solid foods. 
She was discharged 4 days later after a full wean of her 
opioid medications and was sent home with a weekly 
10 mcg/h transdermal buprenorphine patch in addition 
to her ongoing regimen of gabapentin, tizanidine, 
nortriptyline, and sertraline.

DISCUSSION

Buprenorphine is a partial agonist at the mu-opioid 
receptor in the central nervous system. As a partial ago-
nist, it functions as a supraspinal analgesic with properties 
that plateau at higher doses. This significantly increases 
its safety profile in comparison to other standard opiates 
through its “ceiling effect,” especially in the context of 
respiratory depression. Likewise, buprenorphine is a safer 
alternative for patients at risk of withdrawal symptoms 
given its high affinity for the mu-opioid receptor along 
with its slow-dissociation kinetics (7,8). It is also easier to 
administer than oral or intravenous opioids given that 
patches are switched weekly. This reduction in medica-
tion administration frequency causes fewer disruptions 
to patients’ rest, while increasing adherence. Lastly, 
buprenorphine has been shown to be effective in the 
treatment of anxiety and depression, demonstrating that 
it can address some of the psychiatric components that 
may be contributing to CAPS (9-11). 

Despite its potential, substantial drawbacks of bu-
prenorphine must be recognized as well. It has a wide 
array of side effects, including, but not limited to, 
nausea, vomiting, headache, perspiration, orthostatic 
hypotension, sexual dysfunction, and urinary reten-
tion. Furthermore, buprenorphine’s safety profile does 
not exclude it from risk of overdose when used in 
conjunction with other agents like benzodiazepines 
and alcohol. This holds true for the patch especially 
because it functions as an extended-release product, 
which means greater amounts of the drug remain pres-
ent in the blood at any given time (8,12). However, it 
is paramount to note that several of these side effects 

and potential drug-drug interactions are also seen with 
both TCAs and SNRIs (13). 

The use of buprenorphine transdermal patches for 
CAPS in adults is not well-studied, which may be due 
to concerns of provoking narcotic bowel syndrome or 
opioid dependence following regular use. Additionally, 
it may take 2-3 days for full effects to be experienced, 
leading to pretherapeutic discontinuation by patients. 
However, transdermal buprenorphine patches have 
historically been used to achieve long-term chronic 
pain relief covering a broad range of etiologies (14). 
Similarly, buprenorphine is considered a safe, effective 
ameliorant of postoperative abdominal pain in adults 
and a prospective therapy for complex chronic abdomi-
nal pain in children (15,16). 

The economic burden of CAPS is also worth consider-
ing in this discussion. An estimated 12 days of work are 
missed annually by those with a diagnosis of CAPS vs an 
estimated 4 days in those without the disease. Patients 
with CAPS average approximately 11 visits to a physi-
cian annually, compared to 2 visits for those without 
CAPS (2). Therefore, it is worth applying resources 
toward further understanding the role of transdermal 
buprenorphine for the management of chronic abdomi-
nal pain. Transdermal buprenorphine has the ability to 
play an integral role in how we treat CAPS, making it 
an ideal target for future studies to address and confirm 
via randomized controlled trials. 

CONCLUSIONS

CAPS describes a wide range of chronic abdominal 
pain with no clear origin. It is a layered diagnosis involv-
ing a complex interaction of potential physiologic and 
psychologic components. Visceral hypersensitivity is one 
pathophysiologic mechanism that may be central to 
the experience of CAPS. It is considered to be primarily 
nociplastic in nature, and while there is no agreed-upon 
mainstay of treatment, most first-line therapies involve 
the administration of TCAs and SNRIs. In the setting of 
CAPS refractory to a multimodal pain regimen, this case 
demonstrates that transdermal buprenorphine may be 
a safe and efficacious pharmacologic therapy. It would 
be a significant relief economically for both patients 
and the health care system to reduce the excessive costs 
associated with extensive workups and redundant ap-
pointments for CAPS. If further studies can elucidate its 
application to CAPS, transdermal buprenorphine could 
be transformative in the lives of patients across the world 
who burden this pain and discomfort on a daily basis. 
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