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Endometriosis, DIE and nerves
 

More information on the relationship 
between deeply infiltrating endometri-
osis and nerves.
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Menstural Migraine
Treat her endometriosis and she will be 
happy. Treat her mnestrual migraine and 
she will love you forever!
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Infertility and the endometrium
Treat her endometriosis and she will be 

happy. Treat her menstrual migraine and 
she will love you forever!
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More than just black lesions......
As we discover more about endometriosis, it becomes very clear that there is much more to being a woman 
with endometriosis than the endometriosis lesions seen at a laparoscopy. Endometriosis is a marker for many 
other conditions, all of which can contribute to the pain and discomfort she suffers. This newsletter covers 
three aspects of endometriosis frequently overlooked:
• The relationship between endometriosis lesions and nerves
• The management of menstrual migraine, and,
• The role of the endometrium in infertility

In 2006, Natsuko Tokushige from the University of Sydney described abnormal nerve fibres in the en-
dometrium of women with endometriosis. These nerve fibres were not found in women without endometrio-
sis and may become the basis of a test for endometriosis using curettage. Dr Wang Guoyun, also from Pro-
fessor Ian FraserÕs unit now describes their research into the abundant nerve fibres found in deeply infiltrat-
ing endometriosis (DIE). The increasingly recognised relationship between endometriosis and aberrant 
nerves adds weight to the contribution of neuropathic pain to chronic pelvic pain in women with                     
endometriosis. 
The endometrium in women with endometriosis is different in other ways too. It is now the focus of infertil-
ity research, especially with regard to implantation. Dr Amit Shah describes the latest information.

How many of your patients have headaches? If they come at period time, are ever one sided, are felt behind 
the eyes, or start at the back of the head, then they are probably migraines, even if the diagnosis has never 
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been made before. This newsletter provides a practical management guide to help your patients with mi-
graine. Treat a womanÕs migraines and she will be grateful forever!

Abundant innervation of deeply  
invasive endometriosis
Guoyun Wang 1*, Natsuko Tokushige2, Ian S Fraser2

1Department of Obstetrics and Gynecology, Qilu Hospital of Shandong University, Jinan 250012, China
2Department of Obstetrics and Gynecology, Queen Elizabeth II Research Institute for Mothers and Infants, University 
of Sydney, Sydney,  Australia. 
*wangguoy@sdu.edu.cn

Endometriosis is a common gynaecological disorder in reproductive age women. Pelvic pain and infertility are the 
most common symptoms in women with endometriosis. 
Deep infiltrating endometriosis is defined as endometriotic lesions penetrating into the retroperitoneal space 
or the wall of the pelvic organs for a distance of 5 mm or more.  Women with deep pelvic infiltrating lesions 
usually  have more severe pelvic pain and other painful symptoms. However, the mechanism for this remains 
unknown. Some researchers have shown there were nerve fibres in endometriosis lesions. We decided to 
study whether they are more nerve fibres and different types of nerve fibres in deep infiltrating endometriosis 
than superficial peritoneal endometriosis.

Our research

We used different neuronal markers to identify different types of nerve fibres  in deep infiltrating             
endometriosis.

1.  PGP9.5, which stains all types of nerve fibres,
2.  neurofilament (NF), which stains myelinated nerve fibres,
3. vasoactive intestinal polypeptide (VIP), which primarily  stains cholinergic fibres,
4.  neuropeptide Y (NPY), which primarily stains adrenergic nerve fibres,
5. substance P (SP) and  calcitonin gene-related peptide (CGRP), which stain sensory  fibres, both sensory 

C and Aδ, 
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6. nerve growth factor (NGF), low affinity nerve growth factor receptor p75 (NGFRp75), high affinity 
tyrosine kinase receptor-A (TrkA),

We compared the densities of the nerve fibres in deep infiltrating endometriosis with that in superficial peri-
toneal endometriosis.

Our Results
There were significantly more nerve fibres in deep infiltrating endometriosis than in peritoneal endometriotic 
lesions (67.6/mm2 vs 16.3/mm2, P<0.01). See figure 1A, 1B.
Deep infiltrating endometriosis was innervated abundantly by sensory Aδ，sensory C, cholinergic and ad-
renergic nerve fibres. The densities of nerve fibres stained with SP, VIP, NPY and CGRP were 6.7/mm2, 
9.5/mm2,7.6/mm2 and 6.1/mm2, respectively. There were no differences in the densities of these nerve fibres 
(P>0.05).

NGF (figure 1C) and Trk-A were strongly expressed in endometriotic stroma of deep infiltrating endometriosis, 
NGFRp75 (figure1D) was also strongly expressed in endometriosis- related nerve fibres.  

The densities of nerve fibres were highest in rectal lesions (165.7/mm2).

There was no difference in the density of nerve fibres stained for PGP9.5 and NF between cul de sac, uterosacral 
ligament and pelvic side wall lesions.

The densities of nerve fibres stained for SP, VIP and NPY showed little or no difference in all these tissues.

Figure1. Nerve fibres in deep infiltrating endometriosis. Permanent fast red chromogen  has been used. (A) A cul de 
sac lesion stained with PGP9.5; (B) peritoneal side wall lesion stained with NF; (C) uterosacral ligament lesion 
stained with NGF; (D) rectal lesion stained with NGFRp75

A            B

C             D
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Our conclusion
The density of nerve fibres in deep infiltrating endometriosis was much greater than in superficial peritoneal 

endometriotic lesions. Nerve fibre densities in rectal lesions were significantly greater than in other deep lesions, 
such as peritoneal side wall, cul de sac and uterosacral ligament.

This increased sensory and autonomic innervation might partly explain why patients with deep infiltrating en-
dometriosis feel more severe pain and tenderness.
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Menstrual Migraine
Dr Susan Evans

Endometriosis Care Centres Australia (ECCA)

Adelaide, Australia

sfe@internode.on.net

For some women, periods come and go with few problems. For 
others, each month is a challenge, and the biggest problem is a 
really bad headache. 

Nowadays we know that these headaches are a type of migraine, 
even if they havenÕt been diagnosed as migraines before. You 
may think of migraines as a really bad headache on one side of the head, with nausea, vomiting, 
changes in vision and sensitivity to light. They can also start in the back of the head near the neck 
and move up over the head when severe, often with tender points around the temples, or pain be-
hind the eyes.

Migraines are more common in women with endometriosis. 

Why do women get migraines at period time? 

Around the beginning of a period, there are two things happening that can trigger a migraine. 
Firstly there is a fall in estrogen hormone levels about 2 days before a period. Secondly there are 
high levels of Prostaglandin that is made in the uterus. Both of these things can trigger a migraine.
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So which one is her trigger? You can tell the difference by thinking about which medications help 
her at that time. If anti-prostaglandin medications like ibuprofen or naproxen help then the head-
ache is probably due to high levels of prostaglandins. If not, then the headache at period time is 
probably due to a fall in estrogen. There is also a fall in estrogen levels at ovulation, so some 
women have migraines then too. 

HOW ARE MENSTRUAL MIGRAINES TREATED?

There are four ways to treat menstrual migraines:

• 
 Avoid the things that trigger the migraine

• 
 Treat a migraine if it happens, or, 

• 
 Take a daily preventer medication if she has frequent headaches

How to avoid triggering a menstrual migraine

For women whose migraines are due to a drop in estrogen levels at period time, you could try one 
of: 

• 
 A 100ug estrogen patch at period time to stop estrogen levels from falling. This is only suit-
able for women with regular natural periods or those on the Pill. Use a 100ug estrogen 
patch from 5 days before the period until the 5th day of bleeding. For the last 4 days of 
treatment, cut the patch in half so that the dose decreases slowly. If she is a small woman, 
or sensitive to estrogen and a 100ug patch is too strong, use a 50ug patch instead.

• 
 An oral contraceptive pill taken continuously to avoid periods. Do not use this treatment if 
she has migraines with Aura. An aura means an unusual feeling or sensation before the 
headache begins. This might be bright or zigzag lights, smelling an unusual smell or having 
confusing thoughts.

• 
 Norethisterone 5mg or desogestrel 75ug every day to stop periods, or, 

• 
 Hormone replacement therapy using a continuous hormone regime for women close to 
menopause.

For women whose periods are due to prostaglandins at period time:

• 
 Try ibuprofen 200mg or naproxen 100mg twice daily with food from 2 or 3 days before her 
period is due until the 2nd or 3rd day of bleeding

• 
 Insert a Mirena ¨ intra-uterine device. 

How to treat a migraine when it happens

If they are taken early, simple treatments may be successful:

• 
 A hot  or  cold  pack  on  her  head  or  neck . Relaxing  jaw  and  facial  muscles

•    Eating  something  starchy  in  case her  blood  sugar  level  is  low

•    A coffee or cola drink. 
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• 
 3 soluble aspirin or 400mg ibuprofen or  500mg naproxen. Some women find that 3 soluble 
aspirin and a cola drink taken early in a migraine helps a lot. 

• 
 Paracetamol 1g

• 
 A tablet for nausea, such as 10mg metoclopramide or 5mg prochlorperazine. Prescribe 
these as rectal suppositories instead of tablets if she vomits with migraines.

Unfortunately, many women still have migraines even if they do everything right. If so, a triptan 
medication should be considered. These can stop a migraine within 30 minutes, if they are taken 
early. The nasal spray forms are convenient if she has nausea. 

Remember that even if she uses a triptan to stop the bad headache, it may not stop the back-
ground unwell feelings or milder headache. It is often useful to combine a triptan with one of the 
other simpler medications like ibuprofen or a caffeine drink to get the best effect. 

Whatever medications suit her best, it is a good idea to keep a dose of the medication, some food and a 
drink with her at all times so she is ready in case a migraine occurs. 

A preventer medication if she has frequent or severe headaches

If she has some headaches that are definitely migraines, then many of the other less severe head-
aches may be migraines too. She may think of them as Ôtension headachesÕ or Ôsinus headachesÕ 
or Ôneck headachesÕ when really they chronic migraine.

Rather than treating these headaches when they happen, it's a much better idea to take a preven-
ter medication each day and avoid as many headaches as possible. She may have to try a few dif-
ferent preventer medications to find the right one, but it is definitely worthwhile. 

The common migraine preventer medications that particularly suit women with endometriosis in-
clude:

• 
 Low dose amitriptyline  This also helps sharp abdominal pains, tension headaches, poor 
sleep, and the bladder symptoms of interstitial cystitis so is well suited to women with pelvic 
pain. Start with 5mg in the early evening and increase slowly, as tolerated to between 10 
and 25mg daily. Sleepiness is common at higher doses.

• 
 Cyproheptadine . This is an old fashioned anti-histamine that also prevents migraines. Un-
fortunately other anti-histamines are not effective.  Start with 2mg at night then 4mg at night, 
then maybe 4mg twice daily if you need to. The sleepiness wears off in a few days.

• 
 Topiramate  This is an anti-epilepsy medication. It is more expensive than the others but 
popular because it often causes weight loss. Start with 25mg at night and increase it slowly 

if necessary. It can cause tingling in the hands and feet, tired-
ness, less appetite, diarrhoea, and mild confusion. 

• 
 Venlafaxine  This is an SSRI and SNRI that also helps 
migraines. Start with 37.5mg daily which may be enough, and 
increase if necessary.

The City of London Migraine clinic website has useful infor-
mation and migraine diaries Ð www.colmc.org.uk
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Infertility and the 
Endometrium
Dr Amit Shah

Homerton Fertility Centre

London, UK.

Amit.Shah@homerton.nhs.uk

Endometriosis and Infertility are closely linked, but the exact reason why this is so remains unclear (Garrido 
et al., 2000). This is as intriguing and frustrating to clinicians as it is to our patients.

Factors investigated so far include mechanical, immunological, peritoneal and ovulatory dysfunctions. How-
ever, these factors alone have failed to explain why women with endometriosis achieve lower success rates 
with IVF than other women. There appear to be other factors present.

Currently, the role of the endometrium and its role in embryo implantation has renewed interest amongst re-
searchers. (Jones et al, 2006). 

To achieve a successful implantation, pregnancy and subsequent birth, requires an optimal embryo and an 
optimal endometrium. It also requires adequate interaction between the two. Therefore, potential mecha-
nisms for infertility in women with endometriosis might include:

An impaired Oocyte or embryo (Brizek 1995)

Rates of preterm births and small for gestational age (SGA) babies are twice as common in infertility pa-
tients with severe endometriosis requiring assisted reproduction than in other infertility patients (Fernando et 
al., 2009). 

Pellicer et al., 2001 found that women receiving donor oocytes from women with endometriosis showed 
lower implantation rates than women receiving donor oocytes from women without endometriosis.

Successful implantation requires a developing embryo with the ability to induce the right changes in the en-
dometrium, along with the presence of an endometrium able to receive these signals and respond normally. 
(Simon, 2000)

Endometrial defects that may affect implantation

This is controversial as not all studies have found lower implantation rates in women with endometriosis. 
However, differences have certainly been found in the eutopic endometrium of women with endometriosis 
when compared with the eutopic endometrium of women without endometriosis. These include:
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• 
 Morphological defects visible using electron microscopy (Fedele et al., 1990).
• 
 Alterations in the Homeobox (HOX) genes involved in implantation. There are many HOX genes, 

but Hoxa-10 and -11 are expressed by in the endometrium throughout the menstrual cycle. 
• 
 Anti endometrial antibodies, TGF-Beta, glutathione peroxidase and several other molecular, morpho-

logical and genetic markers whose involvement in endometriosis related infertility remains unclear. 
Further research is needed (Tanaka et al., 2000; Lessey and Young, 1997; Taylor et al., 1999; Garcia-
Velasco et al., 2001; Ota et al., 2000; Tabibzadeh et al., 2000)

• 
 The expression of aromatase. This is the enzyme that catalyses the production of estradiol. It is found 
in the eutopic endometrium of women with endometriosis, but not in women without endometriosis. 
It has been demonstrated that increased estradiol levels negatively affect implantation in clinical stud-
ies (Valbuena et al., 1999). This could be a possible mechanism by which implantation is damaged, 
although more research is needed (Noble et al., 1996).

• 
 Decreased spontaneous apoptosis (programmed cell death) in the eutopic endometrium of women 
with endometrium (Galan et al., 2000). Endometrium with lower apoptosis rates may survive longer 
and be more able to implant in ectopic locations than normal endometrium. It may also have fertility 
implications.

Defective endometrial/embryonic cross talk (Simon, 2000)
It may be that an abnormal endometrium results in suboptimal receptivity of the endometrium.

Newer reproductive technologies continue to raise hopes and controversies. The debate continues!
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