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Introduction
Endometriosis is an estrogen-dependent, inflammatory 
condition in which endometrial-like tissue is found outside 
the uterus, often involving the bladder, bowel, pelvic wall and 
retroperitoneal structures (Crump et al., 2024; Lingegowda 
et al., 2022; Macer & Taylor, 2012; WHO, 2023). It typically 
occurs in women of reproductive age and is associated with 
pain during periods, sexual intercourse, bowel movements and/
or urination, as well as chronic pelvic pain, abdominal bloating, 
fatigue, nausea and in some cases anxiety, depression and 
infertility(WHO, 2023). The pain is commonly accompanied 
by psychological distress and fatigue which can amplify 
the pain (Bouaziz et al., 2017). Sleep disturbance is also a 
comorbidity of endometriosis, something often overlooked in 
the clinic (Sumbodo et al., 2024). The global prevalence of 
endometriosis has been estimated to be somewhere between 
10-18% (Al-Lami et al., 2024; Moradi et al., 2021; Szypłowska 
et al., 2023) and prevalence has been found to differ across 
continents (Moradi et al., 2021). In Australia the national 
cumulative prevalence of endometriosis is estimated at 6.0% 
(95% CI 5.8-6.2%) for clinically confirmed endometriosis by 
age 40-44 years, increasing to 11.4% (95% CI 11.1-11.7%) if 

Abstract
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associated with any adverse effects. CBD oil, with low THC, may represent a therapeutic option for women with 
chronic pelvic pain associated with endometriosis, where other therapies have failed. 

diagnoses of clinically suspected endometriosis were included 
(Rowlands et al., 2021). 

There is no current cure for endometriosis. Treatment options 
include pharmaceuticals (eg. analgesics, hormone therapy, 
antidepressants) and surgery, however a significant percentage 
(20-50%) of women experience a recurrence five years after 
surgery or medical treatment (Hickey et al., 2014). Painkillers 
such as opioids continue to be prescribed by some practitioners, 
often with benzodiazepines (Farooqi et al., 2023), both of 
which have side effects including cognitive impairment, severe 
withdrawal effects and addiction (Farooqi et al., 2023). There 
is a need for other treatment options for many women.

There is evidence that women with endometriosis are using 
medicinal cannabis (MC) to manage their symptoms. Several 
cross-sectional surveys have assessed the effects of MC on 
endometriosis symptoms (Armour et al., 2019; Armour et 
al., 2022; Jasinski et al., 2024; Sinclair et al., 2020), though 
some surveys have also included other diseases or conditions 
(Armour et al., 2021; Carrubba et al., 2021). For example, 
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a cross-sectional survey of Australian women aged 18-45 
years with endometriosis (n= 484) found that 76% used self-
management strategies in the last 6 months and of those using 
self-management, 13% used cannabis to manage symptoms, 
reporting high effectiveness in reducing pain (56% were 
able to reduce pharmaceuticals by at least 50%). Greatest 
improvements for cannabis users were for sleep and nausea/
vomiting (Sinclair et al., 2020). Overall, results from cross-
sectional surveys indicate that MC is efficacious for alleviating 
pelvic pain, improving sleep, reducing anxiety and depression, 
and reducing nausea and vomiting (Calleson Cummings et al., 
2024). However, surveys are open to forms of bias. 

Project Twenty21 Australia was an open label, prospective 
observational cohort study investigating the effectiveness of 
MC in alleviating chronic pain, anxiety, post-traumatic stress 
disorder and multiple sclerosis, described elsewhere (O’Brien 
et al., 2023). This case study describes the treatment and 
outcomes of one participant in Project Twenty21 Australia 
who presented with chronic pelvic pain due to endometriosis. 
It exemplifies some of the multiple benefits of MC in helping 
alleviate not only the primary complaint but also some 
comorbidities.

Case Study
A 23 year-old woman presented to the Releaf Clinic, a medical 
clinic specialising in MC, in the state of Victoria, Australia in 
August 2022. Her primary complaint was chronic pelvic pain 
due to endometriosis. She was interested in discussing whether 
MC may be suitable to manage her chronic pelvic pain, as well 
as anxiety, depression and insomnia.

She reported having had pelvic pain since the age of 15 years. 
She explained that the pain can be severe and last right through 
her period/cycle but is worse during her period and during 
ovulation. The pain interrupts daily functioning for up to 10 
days each month, and she is often bedridden on those days. 

She had a laparoscopy in mid-2020. Lesions were removed 
from the uterosacral ligament and Pouch of Douglas. However, 
the pain remained and persisted. 

She also reported suffering from anxiety, depression and poor 
sleep. Specifically, she reported having trouble getting to 
sleep and waking often during the night, something that had 
been happening for years. She also had a history of migraine 
headaches. 

Current medications included propranolol, sertraline (50mg) 
and valium prn (which she has not taken yet) plus panadol and 
nurofen. She was also taking valdoxan and panadeine. 

She had no history of cardiovascular disease, liver disease, 
renal disease, or overweight/obesity. She had no personal or 
family history of schizophrenia or psychosis. She was not 
planning on becoming pregnant. She had no history of at-risk 
behaviours: she had not previously used cannabis or illicit 
drugs and had no history of alcohol or nicotine dependence. 
Her regular exercise was walking. 

The patient was interested in participating in Project Twenty21 
Australia. After screening by the Study Coordinator and 
completing the informed consent process, the patient was 
enrolled into the study. In addition to providing informed 
consent at Releaf Clinics to have MC prescribed and 
completing the informed consent process to participate in 
Project Twenty21, the patient also provided written informed 
consent for her medical information to be written up as a de-
identified case study.

Treatment
Medicinal Cannabis Product
The Releaf Clinic doctor prescribed a full spectrum CBD 
dominant oil containing 100mg/ml CBD and ≤ 1mg/ml THC 
in a medium chain triglyceride carrier oil. It contained the 
following key terpenes: α-bisabolol (29%), caryophyllene/
caryophyllene oxide (22%), guaiol (18%), terpineol (9%), 
linalool (8%), humulene (7%), and others (7%). 

The starting dosage was 0.1 ml BD (ie. 10mg CBD and ≤ 
0.1mg THCBD) and she was instructed to titrate up (by 0.1 ml 
every 3-4 days) to the therapeutic dosage that alleviated her 
symptoms which was 0.4 ml BD (equating to 40mg CBD and 
≤ 0.4mg THC BD). 

Project Twenty21 Outcome Variables Measured 
In Project Twenty21 Australia participants completed a set of 
structured questionnaires at baseline then every three months, 
up to a maximum of 12 months (the study methodology 
is described elsewhere, see O’Brien et al. 2023). Briefly, 
chronic pain severity and interference are measured using the 
Brief Pain Inventory Short Form (Cleeland, 1991; Cleeland, 
2009; Keller et al., 2004). Secondary outcome variables 
include mood/depression (measured using the Patient Health 
Questionnaire, PHQ-9) (Rancans et al., 2018), quality of life 
(measured using the Euro Quality of Life 5 Dimensions [EQ-
5D-5L] (Euroqual.org, 2023), sleep (questionnaire adapted 
from the Pittsburg Sleep Quality Index (Buysse et al., 1989) 
and patient’s perceived impression of change (Patient’s 
Global of Change Questionnaire [PGIC]). A Cannabis Based 
Medicines Questionnaire (CBMQ) was used to assess potential 
problems related to dependence on prescribed MC products 
and a Symptoms Questionnaire was used to record positive and 
negative side effects (O’Brien et al., 2023). 

Three-Month Follow-Up
Clinician Visit
At the three-month follow-up visit, the patient reported that 
her pelvic pain had substantially improved: it had all but 
resolved. She now had only 1-2 days of pain a month, during 
her period only. She reported that her sleep had also improved 
substantially and her anxiety was also slightly better. She was 
very happy with the result. The patient intended to continue 
on the CBD oil (0.4 ml BD), with further review scheduled in 
another 3 months’ time. 

Project Twenty21 Australia Outcome Variables
As part of Project Twenty21 Australia, patients must nominate 
a primary condition and any secondary conditions. The primary 
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condition nominated was chronic pain due to endometriosis. 
Secondary conditions nominated were: migraine, generalised 
anxiety disorder and major depressive disorder.

Scores from the BPI (chronic pain), PHQ-9 (mood/depression), 
sleep questionnaire, EQ5D5L (quality of life) questionnaires 
at baseline and three months are included in Table 1. Results 
demonstrate improvements in aspects of pain, including ratings 
of pain severity and pain interference, quality of life, mood 
and sleep. The EQ5D5L quality of life visual analogue scale 
indicates improvement in perceived overall health.

The Patient’s Global Impression of Change (PGIC) 
questionnaire asks the patient to circle a number from 0 to 
10 that matches the degree of change since beginning care at 

the clinic, with 0 equating to ‘much better’ and 10 equating to 
‘much worse’, and 5 being ‘no change’. The baseline PGIC 
value was rated as 5 (no change) and at 3 months follow-up it 
was rated as 0 indicating ‘much better’. 

The Cannabis Based Medicines Questionnaire (CBMQ) was 
developed to assess potential problems related to dependence 
on prescribed MC products. The very low score of 2 on 
this measure indicates that the patient was not experiencing 
problems related to dependence. 

In relation to the Symptoms Questionnaire, the following 
positive effects were reported: pain reduction, reduced 
headache/migraine and reduced nausea. No adverse effects 
were reported.

Table 1: Change in Outcome Variables Over Three Months
Outcome Variables Baseline t=0 t= 3 months
BPI Score Least Pain Rating (range 0-10, higher number indicates greater pain) 5 0
BPI Score Average Pain Rating (range 0-10, higher number indicates greater pain) 5 2
BPI Worst Pain Rating (range 0-10, higher number indicates greater pain) 9 1
BPI Current Pain Rating (range 0-10, higher number indicates greater pain) 7 0
BPI Pain Severity Score (mean of rating across 4 items; range 0-10, higher number indicates 
greater severity)

6.5 0.75

BPI Pain Interference (mean rating across 7 items; range 0-10, higher number indicates 
greater interference)

7.29 0.43

PHQ-9 score (mood/depression; range 0-27; higher numbers represent worse depression) 9 6
EQ5D5L score (VAS; range 0-100; 100 represents best possible perceived overall health) 40 75
EQ-5D-5L Summary Index weighted score (range -0.285 to 1, with higher score indicating 
better quality of life)

0.457 0.922

Sleep Questionnaire (total maximum score is 20, higher score indicates worse sleep quality) 14 11
Patient’s Impression of Global Change 5 0
Cannabis-Based Medicines Questionnaire NA 2

Doctor’s Perspective
‘As a general practitioner it is particularly pleasing to review 
this patient’s experience. At the age of 23 she had already 
experienced 8 years of chronic pain due to endometriosis. She 
had daily pain regularly requiring bed rest and interrupting 
her daily functioning. She had had surgery with only limited 
benefit. Regular therapeutics had failed to give her relief. 
She came to see me in desperation to have reduced pain and 
recover an ability to live more fully. After three and a half 
months on CBD oil she was markedly improved with her daily 
pain resolved and pain on day 1-2 of her period only.

She experienced no side effects from the CBD oil. Typically, 
an overwhelming number of patients have no or very mild 
side effects to CBD oil, that settle within 1-2 weeks at most. 
In my experience there are a number of patients with this 
diagnosis who don’t respond to traditional therapeutics. I am 
encouraged by the use of CBD oil in this patient and in others 
I have also treated with the same diagnosis. Additionally, the 
patient’s other comorbidities of anxiety and insomnia were 
also improved by the use of CBD oil. I am encouraged by this 
experience and that of other patients of mine that CBD can be 
a life-changing medication’.

Patient Feedback
The patient gave the following feedback: ‘My experience with 
using medicinal cannabis has been extremely positive. The 
chronic pain that I had been experiencing for the past several 
years had reached a point where my quality of life was severely 
impacted. Since starting to take daily medicinal cannabis, I 
have seen a significant reduction in my pain as well as an 
improvement in my mood and ability to live life to the fullest!’

Discussion
This case study of a woman with debilitating pelvic pain 
due to endometriosis demonstrates that for this individual, 
full spectrum CBD oil containing a small amount of THC 
plus several terpenes was efficacious. To date there has been 
little clinical research focused on MC for the treatment of 
endometriosis, despite the surveys indicating that women are 
reporting that use of cannabis is associated with improvement 
in pain from various gynaecological conditions, including 
endometriosis (Liang et al., 2022; Sinclair et al., 2020). In 
Australia, chronic pain is the top condition for which medicinal 
cannabis (MC) is prescribed under the Special Access Scheme 
B (MacPhail et al., 2022). The weight of evidence from 
systematic reviews suggests that MC is efficacious in treating 
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chronic pain (Aggarwal, 2013; Boychuk et al., 2015; Hill, 
2015; Lynch & Campbell, 2011; Lynch & Ware, 2015; Martin-
Sanchez et al., 2009; McDonagh et al., 2022; Mücke et al., 
2018; TGA, 2017; Wang et al., 2021; Whiting et al., 2015), 
though at least one review concluded that evidence for the use 
of MC for chronic non-cancer pain was limited (Stockings et 
al., 2018). 

There is a physiological basis for why MC might be 
useful in alleviating chronic pelvic pain associated with 
endometriosis. Components of cannabis interact with the 
body’s endocannabinoid system (ECS), a neuro- and immune-
regulatory cell-signalling system, involved in homeostasis 
of most bodily systems(O’Brien & Blair, 2021), and the 
components of the ECS are distributed throughout the female 
reproductive tract (Tanaka et al., 2022). CB1 receptors are 
highly expressed in the uterus, with levels of CB1 and CB2 
receptors varying during the menstrual cycle. Endocannabinoids 
are abundantly expressed in the endometrium, influencing 
endometrial cellular function (Tanaka et al., 2022). AEA is 
found in female reproductive tract fluids and ovaries, playing 
an important role in folliculogenesis, pre-ovulatory follicle 
maturation, oocyte maturation and ovulation (Bouaziz et al., 
2017). In fact, the uterus has the highest concentration of 
AEA within the reproductive tract (Tanaka et al., 2020). The 
ECS helps regulate pain and analgesia, inflammation, the gut, 
emotions, stress, sleep, and many other functions that are 
relevant to endometriosis (O’Brien & Blair, 2021). 

Endometriosis is characterised by chronic local and general 
inflammatory environment (Lingegowda et al., 2022). The 
types of pain associated with endometriosis is heterogenous, 
involving nociceptive, neuropathic, nociplastic pain/central 
sensitisation, and inflammatory pain and the ECS is involved 
in modulation of these types of pain (Lingegowda et al., 
2022; Whitaker et al., 2024). Endometriotic lesions can cause 
mechanical nerve compression and infiltration, and activate 
nociceptors (Bouaziz et al., 2017; Chen & Li, 2025). There 
are changes in peritoneal fluid including increased cytokines, 
growth factors and chemokines which activate peripheral 
nociceptors and sensitize peripheral nerves (Bouaziz et al., 
2017). Inflammatory mediators interact with neurons to 
produce hypersensitivity and modify the perception of pain 
(Bouaziz et al., 2017). The ECS is known to be involved in 
the pathophysiological state of chronic pain and inflammation 
(Campos et al., 2021; Liang et al., 2022). There is evidence 
that the ECS is dysregulated in endometriosis, however many 
studies indicate an association of ECS dysregulation with 
disease or inflammatory state, but not necessarily a causal 
relationship (Lingegowda et al., 2022).

Thus, it is not unreasonable to expect that the ECS could be a 
useful therapeutic target for the treatment of chronic pain and 
endometriosis-associated pain; phytocannabinoids can act via 
several targets to modulate the ECS (Campos et al., 2021). 

CBD was the predominant phytocannabinoid in the MC 
product that was prescribed to this patient. How CBD addresses 
chronic pain is likely to be multifaceted. CBD has very low 
affinity for cannabinoid receptors though its effects rely on the 
integrity of cannabinoid receptors (Ney et al., 2019). Instead, 
it is thought to act predominantly via activating the ECS 
indirectly and through many other receptor targets (Ney et al., 
2019; S. Pisanti et al., 2017). Rodent experiments indicate that 
CBD can stimulate descending pathways of antinociception 
and cause analgesia by interacting with several target proteins 
involved in nociceptive control (Maione et al., 2011). CBD 
can act on serotonergic and glycinergic receptors in neurons 
involved in pain processing (Campos et al., 2021). CBD has 
been found to be a positive allosteric modulator at α1 and α1β 
glycine receptors in low concentrations and directly activate 
them at higher concentrations(Ahrens et al., 2009; Kicman & 
Toczek, 2020). As explained by Ahrens and colleagues, the 
loss of inhibitory synaptic transmission in the dorsal horn of 
the spinal cord plays a major role in chronic pain development 
after nerve injury or inflammation and in humans, glycine acts 
as the main inhibitory postsynaptic neurotransmitter in dorsal 
horn of spinal cord) (Ahrens et al., 2009). CBD can inhibit fatty 
acid amide hydrolase (FAAH, the main enzyme metabolising 
AEA) leading to an increase in AEA levels(Kicman & Toczek, 
2020). It is also a TRPV1 agonist, similar to capsaicin (which 
can reduce the pain transmitter Substance P) (Baron, 2018; 
Campos et al., 2021). Other actions of CBD relevant to its 
analgesic and anti-inflammatory actions include being a 
TRPA1 agonist and TRPM8 antagonist (Baron, 2018). Being 
anxiolytic, CBD may also positively impact on how pain is 
experienced since pain is also an affect, that is, it has both 
physical/sensory and emotional dimensions (Simona Pisanti et 
al., 2017)(Pisanti et al., 2017). 

There was a very small amount of THC in the MC product 
formulation, and this may have also contributed to the analgesic 
effect. THC has a range of mechanisms of action relevant to 
its analgesic effects including being a partial agonist at the 
cannabinoid receptors, affecting the glutaminergic system 
involved in neuropathic pain, affecting the serotonergic system 
(eg. decreasing 5-HT release from platelets, decreasing 5-HT 
re-uptake and increasing cerebral 5-HT production), blocking 
dopamine, stimulating beta-endorphin production, increasing 
proenkephalin mRNA levels in brainstem regions involved in 
pain processing, reducing NMDA responses with associated 
neuroprotective effects and blocking capsaicin-induced 
hyperalgesia (Substance P) (Baron, 2018; Russo, 2008). 
Its anti-inflammatory actions are also relevant to analgesia 
and include inhibiting PGE-2 synthesis, decreasing platelet 
aggregation and inhibiting lipoxygenase (a rate-limiting 
enzyme in the process of metabolism of arachidonic acid into 
leukotrienes that mediates inflammation) (Russo, 2008; Takeda 
et al., 2011). As explained by Campos and colleagues, THC 
may inhibit neuropathic pain by inhibiting COX-2, leading to 
increased levels of AEA and reduced prostaglandins and this 
may then reduce pro-inflammatory signalling and possibly 
decrease the glial and immunological response (Campos et al., 
2021). 
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This patient also experienced anxiety, depression and poor sleep 
which appeared to be improved with MC treatment. There is 
preclinical and clinical evidence that CBD is anxiolytic and in 
animals it can also reduce depression-like behaviours (though 
there is less evidence in humans) (Bergamaschi et al., 2011; 
Masataka, 2019; O’Brien & Blair, 2021). There is also some 
clinical evidence that CBD may assist in addressing poor sleep, 
including case reports (Shannon & Opila-Lehman, 2015), case 
series (Shannon et al., 2019) and randomized controlled trials 
(RCTs) (Carlini & Cunha, 1981; Zuardi et al., 1993), including 
some more recent RCTs investigating combinations of CBD/
THC in insomniacs (Ried et al., 2023; Walsh et al., 2021). 
However, more research is needed in relation to sleep as results 
have been somewhat mixed, with some research showing CBD 
to be sedative and others alerting (O’Brien & Blair, 2021). 
These different findings may be dose-related and results might 
differ between CBD isolate and full-spectrum CBD products. 

The key terpenes in this product may also have contributed 
to the analgesia via the ‘entourage effect’, as well as 
addressing some of her comorbidities. For example, linalool 
has been shown to have anxiolytic actions in animal and 
human studies, as well as antidepressant, sedative, analgesic 
and anti-hyperalgesic effects, among many others (Baron, 
2018; Liktor-Busa et al., 2021; Weston-Green et al., 2021). 
α-bisabolol has anti-anxiety properties as well as analgesic, 
antibiotic and anticancer activities (Kamatou & Viljoen, 
2009; Tabari & Tehrani, 2017). β-caryophyllene, a selective 
CB2 receptor agonist, has many properties including being 
analgesic in inflammatory and neuropathic pain, and has potent 
anti-inflammatory actions (Baron, 2018; Fidyt et al., 2016). 
Caryophyllene oxide has analgesic and anti-inflammatory 
actions comparable to aspirin (Baron, 2018). α- caryophyllene 
is analgesic and anti-nociceptive, with anti-inflammatory 
properties comparable to dexamethasone (Baron, 2018). 
Terpineol has anti-inflammatory and analgesic, antioxidant 
and anti-cancer effects, whilst Guaiol has anti-bacterial and 
anti-cancer effects (Yang et al., 2023). 

Importantly, the patient did not experience any negative side 
effects of using the MC product. Side effects of cannabis 
medicines can be related to THC and CBD content, as well 
as the carrier oil in the some products (if an oil). An audit of 
397 patients prescribed CBD in a New Zealand Clinic found 
that CBD was found to be well tolerated with mild adverse 
events, most commonly related to sedation (2% of the sample 
who completed follow-up) (Gulbransen et al., 2020). CBD 
and to a lesser extent THC can also interact with certain 
pharmaceuticals (Brown & Winterstein, 2019). 

Conclusion 
This case study demonstrated that the use of full spectrum 
CBD oil over three months was associated with a clinically 
significant reduction in chronic pelvic pain due to endometriosis 
in a 23-year-old woman. CBD was also able to alleviate 
some of her other comorbidities including poor sleep and 
depression. Use of CBD was associated with improvements 
in sleep and mood/depression and was not associated with any 

adverse effects. There is sufficient evidence in the literature 
that MC may be useful in the alleviation of chronic pain and 
the potential mechanisms of action of phytocannabinoids 
and terpenes in alleviating pain and various comorbidities 
associated with chronic pain such as anxiety, depression and 
poor sleep are known to some extent. However, there is little 
clinical research investigating the efficacy of MC in alleviating 
symptoms associated with endometriosis. This case study 
contributes to a growing evidence-base associated with MC 
and endometriosis. MC products differ in relation to amounts 
and relative proportions of key phytocannabinoids as well as 
minor phytocannabinoids and terpenes, all of which will help 
determine therapeutic effect. Judicious choice of MC product, 
taking these factors into account, is a more nuanced approach 
to prescribing of MC. 
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