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Introduction

Endometriosis is a debilitating disease, characterized by 
extra-uterine endometrium-like tissue and chronic inflam-
mation, affecting approximately 10% of women in their 
reproductive years.1 Whilst symptom heterogeneity is 
high, clinical hallmarks of endometriosis are infertility and 
severe pain symptoms (e.g. dysmenorrhea, dyschezia, dys-
uria, dyspareunia, and chronic pelvic pain), resulting in a 
lower quality of life and reduced emotional well-being.1,2 
Hormonal treatment and laparoscopic resection are both 
recommended to reduce endometriosis-associated pain.2 
However, treatment efficacy and side effect profiles vary 
significantly among patients. In addition, chronic pain fre-
quently persists after resection of endometriosis lesions, 
even in the absence of lesion regeneration, suggesting a 
complex pain pathophysiology.3 Frequently prescribed 
analgesics such as paracetamol, non-steroidal anti-inflam-
matory drugs (NSAIDs) and opioids, are often insufficient. 
Moreover the use of opioids comes with various adverse 
effects including tolerance, addiction and abuse.4 
Therefore, we must seek for alternative long-term pain 

treatments. Low-dose esketamine, a non-selective 
N-methyl-D-aspartate receptor (NMDAR) antagonist, has 
analgesic, anti-depressive, and anti-inflammatory proper-
ties and is currently used for a variety of indications 
including acute and chronic (neuropathic) pain and ther-
apy-resistant depression.5 To our knowledge, esketamine 
infusion for the treatment of chronic endometriosis-
induced pain has never been described. Here, we report on 
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a successful case of chronic pain treatment with esketa-
mine in a patient with deep endometriosis.

Case description

A 28-year-old nullipara patient (BMI 19.7 kg/m2) with 
deep endometriosis presented at a national referral center 
for endometriosis. The patient had a history of primary 
dysmenorrhea, menorrhagia, painful defecation, irregular 
menstrual cycle, and debilitating abdominal discomfort. 
The patient used multiple types of hormonal treatment 
since the age of 14, including oral contraceptives, lev-
onorgestrel intrauterine device and a subcutaneous 
etonogestrel implant, all without significant effect. Most 
importantly, these treatments caused recurrent symptoms 
of depression. Her surgical history included the laparo-
scopic coagulation of endometriosis lesions in the pouch 
of Douglas, sacro-uterine ligaments and on the left ovarian 
fossa, 1 year before presentation in our center. 
Unfortunately, the alleviation of pain symptoms after sur-
gical treatment lasted no longer than 4 weeks. At the 
moment of presentation, the patient was on continuous 
desogestrel therapy, NSAIDs and paracetamol, but was 
still suffering from severe pain symptoms and reported the 
following numerical rating scores (NRS): dysmenorrhea 
NRS 10 (on an 11-point scale with 0 = no pain and 
10 = worst pain imaginable), dysuria NRS 7, dyspareunia 
NRS 7, dyschezia NRS 10, and chronic pelvic pain NRS 
10 (radiating to the lower back and the back of both legs). 
On pelvic exam, she had an immobile uterus and a painful 
nodule was palpated on the torus uterinus. A MRI was per-
formed and showed deep endometriosis lesions on the 
transition of the fornix posterior to the torus uterinus with 
involvement of both sacro-uterine ligaments. According to 
the #Enzian classification, endometriosis was classified as 
A2, B1/1, C0.

For pain management, the patient remained under treat-
ment in a specialized pain center. Because of her reluc-
tance to use opioids and the experience of this center with 
off-label use of esketamine for chronic pain relief, which is 
supported by previous randomized controlled trials includ-
ing patients with complex regional pain syndrome (CRPS), 
she was planned for intravenous esketamine therapy.6 
Esketamine (Eurocept Pharmaceuticals, Ankeveen, the 
Netherlands) was administered for 8 consecutive hours on 
a single day. The initial infusion rate was 2.5 mg/h 
(0.045 mg/kg/h) and was gradually increased to a maxi-
mum of 6.75 mg/h (0.12 mg/kg/h). The patient received a 
total of 40 mg esketamine during the 8 h of infusion. Apart 
from symptoms of vertigo, the treatment was well toler-
ated. After having received the esketamine infusion, she 
returned home. In the subsequent 2 days, she reported 
extreme fatigue and some relief from pain symptoms. 
However, after 1 week, she reported being completely pain- 
free. Aside from some non-disabling cramps during the 

menstruation, the pain-free period continued for 8 weeks, 
after which the pain symptoms slowly returned to levels 
experienced before the esketamine infusion. The patient 
underwent a second esketamine infusion treatment 
13 weeks after the first treatment. At the moment, she is 
experiencing the same treatment effect.

Discussion

Endometriosis has a high clinical burden and affects 
approximately 1 in 10 women (and their partners and fami-
lies) worldwide.1 Despite the benign aspect of the disease, 
endometriosis-associated symptoms, especially pain 
symptoms, cause a significant reduction in women’s qual-
ity of life, social participation, sexual intimacy and mental 
health.1 Opioids are often prescribed when paracetamol 
and NSAIDs fail to relieve pain. However, a recent cohort 
study in the United States shows that endometriosis 
patients are known to have a four times greater risk of per-
sistent opioid use compared to non-endometriosis patients, 
resulting in higher opioid tolerance and the potential for 
abuse and addiction.4 Therefore, caution is warranted 
when prescribing these drugs and search for alternatives 
for long-term pain treatments is urgent.

Relatively little is known about the pathophysiology 
of endometriotic pain.3 In general, endometriosis-induced 
pain is considered nociceptive in nature, triggered by 
multiple mechanisms as outlined by Maddern et  al.3 
Prolonged nociceptive stimulation induces upregulation 
of the NMDAR, resulting in the amplification of pain sig-
nals to the brain.6 In addition, it is interesting that the 
incidence of other comorbidities characterized by sen-
sory dysfunction (e.g. irritable bowel syndrome) is higher 
among women with endometriosis compared to women 
without endometriosis.7 Together, evidence suggests that 
in these patients chronic remodeling of central sensory 
neural pathways occurs, inducing peripheral and central 
sensitization and eventually persistent pain.3 This may 
explain why disease classification poorly correlates with 
pain severity and the anatomical location of (deep) endo-
metriosis lesions and why chronic pain frequently returns 
after surgical removal of endometriosis.1,3

Ketamine is a racemic mixture consisting of esketamine 
and arketamine. Esketamine is the left-handed optical iso-
mer of ketamine and has a three to fourfold greater binding 
affinity for the NMDAR than arketamine (Ki = 0.3 µM and 
Ki = 1.4 µM), allowing the desired effect to be achieved 
with smaller doses of esketamine compared to ketamine, 
resulting in fewer side effects.8 The NMDAR is an excita-
tory glutamatergic receptor present at spinal and supraspi-
nal sites and is involved in the afferent transmission of 
nociceptive signals. NMDAR antagonists, such as (es)
ketamine, can halt the excessive barrage of nociceptive 
afferent input to the brain from persistent tissue damage. 
Although (es)ketamine treatment is considered safe in 
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controlled clinical settings, multiple side effects have been 
noted in clinical trials including psychedelic symptoms 
(memory defects, panic attacks, hallucinations), nausea/
vomiting, cardiovascular side effects (tachycardia, system-
atic and pulmonary hypertension, increased cardiac output 
and myocardial oxygen consumption) and in some cases 
reversible hepatotoxicity.6

(Es)ketamine’s primary indication as rapid acting anes-
thetic is expanding to other clinical domains, such as treat-
ment for depression or off-label use to alleviate chronic 
pain.6 The patient described in this report received low-
dose esketamine infusion (40 mg during 8 h). This is sig-
nificantly lower than the dose to induce anesthesia 
(0.5–1.0 mg/kg followed by half this dose every 10–15 min 
to maintain anesthesia) and treatment-resistant depression 
(56 mg followed by 56 or 84 mg once a week, depending 
on efficacy and tolerability).9,10

We argue that while current endometriosis treatments 
do not target multiple aspects of the disease (pain, inflam-
mation, depression) simultaneously, (es)ketamine theoreti-
cally does. For example, there is evidence from animal and 
human studies for a ketamine-induced anti-inflammatory 
effect.6 And equally important, while the prevalance of 
depressive symptoms is relatively high in women with 
endometriosis, (es)ketamine is registered for the treatment 
of treatment-resistant depression.6

The presented case stresses the importance to explore 
alternative treatments in order to improve the quality of 
life of endometriosis patients. Although 1 day of esketa-
mine infusion had a remarkable effect on our patient, pro-
longed infusion with esketamine may result in an even 
longer symptom-free period. For example, in the study of 
Sigtermans et al. patients with CRPS type 1 were treated 
with 4 days infusion of esketamine, which resulted in 
long-term pain relief lasting up to 3 months.6 Similar 
observations were made in CRPS patients receiving a 
daily 4-h infusion of ketamine for 10 days.6 Currently, 
one randomized controlled trial (RCT) is investigating 
the potential of a single ketamine shot (0.6 mg/kg) to 
reduce postoperative pain after laparoscopic endometrio-
sis resection in women with chronic pelvic pain (the 
UPKEEEP study).11 Future research and RCTs should 
also focus on analyzing the efficacy and safety of (es)
ketamine infusion therapy and assessing the clinical util-
ity of (es)ketamine as an additional treatment option to 
bridge the time to surgery or even as maintenance therapy 
for chronic pelvic pain caused by endometriosis when 
conventional therapy fails.5

Conclusion

Esketamine is a versatile drug that possesses analgesic, 
anti-inflammatory and anti-depressive properties. This 

makes esketamine a promising treatment option for 
patients with chronic endometriosis-induced pain.
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