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History


In 1935, Doctors Irving Stein and Michael Levental (US gynecologists), were the first Physicians to publish a paper that described a presentation of similar signs and symptoms that were observed in a group of female patients.  These patients exhibited irregularities in their menstrual cycles (anovulation/amenorrhea, oligomenorrhea, dysmenorrhea, infertility, etc…), the presence of enlarged polycystic ovaries (2 to 5 times normal size which morphologically showed numerous fluid filled cysts with an “pearl like” distribution just inside the outer ovarian wall of the ovaries.  The outer wall presented as a thickened shiny white sclerotic capsule surrounding the ovary).  Other s/s they noted were hirsutism and obesity.1.  Stein and Leventhal also found that, after ovarian biopsy, the women began to menstruate regularly which provided the basis for current radical surgical techniques that reintroduce ovulation in women with PCOS.  Due to their initial literary contributions this syndrome became known as “Stein-Leventhal Syndrome”.  Later, alternate names were coined such as; Sclerocystic Ovarian Disease, Functional Ovarian Hyperandrogenism, PCO and of course the most commonly accepted name PCOS (polycystic ovarian syndrome).  
Typical Folliculogenesis

Typical folliculogenesis occurs by the production of follicle stimulating hormone (FSH) and luteinizing hormone (LH) in the pars distalis of the pituitary gland which stimulates the divisioning of cells in the primordial follicle (consisting of a primary oocyte and a single layer of flattened follicular cells).  The primary follicle develops as the flattened follicular cells become cuboidal/columnar in morphology.  The secondary follicle develops as the number of follicular (granulosa) cells increases by forming several layers around the primary oocyte (called the membrana granulosa).  It is the membrana granulosa that begins to secrete follicular fluid that forms in small chambers within the granulosa cells and a thick, amorphous layer, called the zona pellucida forms between membrana granulosa and the primary oocyte.  Stromal (connective tissue) cells then differentiate into the theca interna and theca externa creating a follicle basement membrane.  The theca interna secretes androgens which are then converted by the granulosa cells to estrogens.  The fluid filled chambers eventually coalesce to form one large fluid filled “antrum” and the granulosa cells come together to form  the “cumulus oophorus” upon which the oocyte sits surrounded by a thin layer of granulosa cells and follicular fluid.  It is this process of follicular maturation that becomes pathological in its expression with patients who have PCOS as a diagnosis for infertility.
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Picture 1- showing normal follicle development in reproductive females. 

               * Illustration from wilkipedia
Epidemiology & Clinical Manifestations of PCOS

Literature on frequency of PCOS varies from source to source, however it is generally agreed that PCOS affects between 5 to 10% of women during reproductive age and it is recognized as one of the single biggest causes of female infertility.  Occurrence can be as early as adolescence but higher frequency of onset typically occurs between 25-35 years of age.  Those diagnosed with this disorder often have a sister or mother with similar symptoms associated with PCOS indicating that there is a genetic component to this disorder.  In fact, some literature indicates that there may be an inherited form of this syndrome that expresses “autosomal dominant transmission with incomplete penetrance”2 and thus incomplete or lack of phenotypic expression.  What is clear is that this disease process is complex and varied indicating that it contains both environmental and genetic factors in its genesis and presentation.
 
PCOS has additional s/s of weight gain, insulin resistance or diabetes, deepening of the voice, decreased breast size, acne, male pattern baldness and occasional clitoral enlargement (rare) in addition to the menstrual irregularities and infertility, as well as, the ovarian morphological changes mentioned previously.  PCOS is not believed to be a primary cause of infertility but part of an underlying endocrine or neuroendocrine disorder in which one of the results is annovulation and disruption of the menstrual cycle.  The normal hormonal cycles are disrupted and underdeveloped follicles accumulate in the ovaries.  The oocytes in these follicles fail to develop to maturity and in turn, are not released from the ovary during the monthly menstrual cycle.  

Low levels of FSH are present and the normal ratio of FSH/ LH (a 1:1 ratio is considered normal) is altered with LH being much higher than FSH (around 3 to 1) based upon blood serum testing.   Levels of androgens and estrogens are elevated due to continual ovarian production of these hormones creating a state of Hyperandrogenism. Additionally, insulin resistance (the decreased ability of cells to take up insulin in the blood stream) leads to Hyperinsulinemia which is another key feature to this condition, as well as the increased production of insulin in some but not all PCOS cases leading to type II diabetes.  Hyperlipidemia is also present in some cases.  The levels of LDL to HDL cholesterol are reversed with LDL’s being higher and presenting a greater risk of cardiovascular conditions.  Morphologically, PCOS ovaries are 2-5 times larger than normal ovaries and have a white, thick, tough outer covering (pathological alteration to the Tunia Albuginia) due to sclerotic changes in the encapsulating tissues.  The follicles (usually between 5-8mm in size at the largest) within the ovary remain in varying states of growth, maturation and atresia just beneath this capsule in the cortex arranged in a “pearl like” distribution pattern.  Less commonly other follicles will appear within the general distribution of the ovarian parenchyma throughout.  Other added risk factors are high blood pressure, sterility, breast cancer and endometrial carcinoma (due to endometrial hyperplasia that results from free circulating high levels of estrogens).
Western Diagnosis/Testing

The diagnostic criterion for PCOS begins with blood serum testing and is then verified by transverse vaginal or abdominal ultrasonography to detect to presence of cysts in the ovaries.  Additionally, various endocrine disorders and pregnancy must be ruled out initially.  FSH Levels will be low and LH levels will be high.  Prolactin levels are checked to rule out a prolactin secreting prolactinoma or adenoma.  Thyroid stimulating hormone is tested to verify whether hyperthyroidism is involved.  HCG test for pregnancy is performed initially.  Androgens and estrogens are evaluated and in PCOS both will be higher than normal levels.  Insulin levels may be high and cholesterol levels (inverted LHL and HDL) and triglyceride levels may be high (hyperlipidemia) as well.  Some diseases which may rule out PCOS, or that mimic some of the symptoms of PCOS are adrenal or ovarian tumors causing virulization, idiopathic or familial hirsutism, premature ovarian failure, insulin resistance and type II diabetes mellitus, adrenal hyperplasia (congenital or adult onset), Cushing syndrome and hyperandrogenism and androgen-producing tumors.  Once blood serum levels are verified for the possibility of PCOS then radiographic techniques will be used to make a definitive diagnosis of the condition.  Ultrasonography is the best method to determine the morphology of the ovaries with the use of transectional vaginal or abdominal ultrasound.  Additionally, abdominal MRI can provide very clear pictures of PCOS ovaries (although MRI findings are less specific).  Bear in mind that imaging techniques only provide information into the morphology of the ovaries and not into the underlying pathomechanism responsible for the abnormal characteristics.  It is the blood serum testing that provides a better picture of pathomechanism.  Also, it must be remembered that polycystic ovaries are also noted in perfectly healthy women with normal menstrual cycles (a finding in approximately 25% of the patients) and with no sign of clinical abnormalities or infertility in their medical histories.  Therefore, a diagnosis of PCOS based upon ovarian morphology alone is not acceptable.  A confirming diagnosis of PCOS should be reserved for patients with at least 5 of the above described follicles in each ovary while concurrently confirming blood serum levels of these key components above after all other endocrine disorders are eliminated.  Ovarian biopsy is another confirming tool however it is highly invasive and unnecessary in diagnosis excepting rare circumstances.  Polycystic ovaries typically exhibit bilateral enlarged ovaries, multiple small follicles and stromal abnormalities (higher echogenicity of ovarian capsule) upon ultrasonography as below:


   

   


Figure 2- Ultrasonographic images from the Martin Center for Women’s Infertility                                
      showing polycystic ovaries.

Treatment for infertility or to alleviate undesirable s/s

Management of PCOS depends upon what signs and symptoms are present and whether the patient desires to become pregnant or not.  A starting point for patients is weight loss, proper diet and exercise.  These lifestyle changes are very important for those with PCOS who are overweight especially.  This combination of lifestyle changing activities has been shown to decrease increased triglyceride levels and return LDL and HDL levels to proper ratios.  Additionally, blood insulin levels and insulin resistance can decrease with weight loss, exercise and a diet which limits refined sugars and processed flour products and increases Omega-3 & 6 oils while eliminating saturated fats.  Weight loss and diet have been indicated to facilitate ovulation in anovulatory women without the use of any medications.  For women with more severe s/s or who do not respond to weight loss, diet and exercise alone may be candidates for medications that treat the s/s of PCOS.   These medications used to treat the symptoms of PCOS include birth control pills (to stop hormonal cycling and decrease elevated estrogen effects on the uterus reducing the risk of endometrial adenocarcinoma).  Metformin (glucophage- an insulin-sensitizing drug used at doses of 500–2500 mg daily that increases menstrual cycling and ability to become pregnant) has been used in the treatment of PCOS somewhat controversially but with some success.  One research study suggests that abdominally obese women with PCOS have good result with long term Metformin medication added to a hypocaloric diet.  The women studied had a decrease in body weight and visceral fat and blood serum insulin was decreased and decreased menstrual abnormalities indicating that high levels of insulin have a significant impact on the women with PCOS.3  Additionally, Spirolactone & Flutamide (both anti-androgens to suppress the virulizing aspects of PCOS by regulating production of androgen, or binding of androgens to cell surface receptors), Clomid (clomiphene citrate-an oral estrogen antagonist that raises FSH levels thus promoting follicle growth and fertility- the drawback is concurrent maturation of multiple follicles), or more potent ovulation inducing drugs such as gonadotrophins if other drugs fail to normalize menses and produce mature follicles with quality eggs that may be fertilized.  Hirsutism can be addressed with electrolysis, BCP’s, or other cosmetic measures.  Menstrual dysfunction can be normalized by progestins or BCP’s.  More radical measures of control include ovarian wedge resection surgery to reintroduce normal menstrual cycles however the danger here is that pelvic adhesions may develop as well as loss of ovarian tissue.  Ovarian drilling is another surgical option that will reintroduce normal cycling in some women and is similar to wedge resection however this may also produce pelvic adhesions and provides no guarantee of returning the menstrual cycle to its normal state.  Both ovarian drilling and wedge resection have been indicated to lower androgen levels in the ovaries allowing them to resume their ovulatory cycles.
Eastern Approach


In TCM terms, PCOS is damp and phlegm accumulation.  PCOS relates to various categories of TCM such as Bi Jing (amenorrhea), Yue Jing Bu Tiao (irregular menstruation), and Bu Yun (infertility).  The TCM patterns that will be focused on all have a basis in Kidney deficiency as the root cause (most often viewed as kidney essence or kidney yang vacuity- however kidney yin may play a role as well depending upon the s/s).  When the Kidney Yang is weak it may fail to transform and ascend fluids in the lower burner allowing for the accumulation of dampness and or phlegm.  It is damp and phlegm that allows the formation of ovarian follicular cysts to form within the ovaries while it appears to be the deficiency of kidney yang which causes the amenorrhea and resultant infertility to occur.  When the kidney yang is vacuous then resultant branch developments can occur which must also be addressed to treat the PCOS condition.  This paper will focus on 4 patterns with branches and their treatment with acupuncture and an example of the Chinese herbal supplements that treats these patterns  will be added (since TCM best treats PCOS with herbs they are worth a very brief mention here).  The patterns of focus will be 1- Kidney Yang deficiency (always seen as root cause), 2- Phlegm damp retention (splenic weakness usually along with Kidney Yang deficiency- as accumulation of damp and phlegm in the lower jiao), 3- Stagnation of liver qi transforming into fire (addressing the neuroendocrine disorders leading to hirsutism) and 4- Stagnation of qi and blood (usually seen with severe menstrual irregularities).  There are common acupuncture points useful for all above patterns listed and these are: LI4, SP6, Ren3, Zi Gong, Liv3, Ki3, Du4, Ub23, SP10 & UB17.
1- Kidney Yang deficiency- presents as delayed periods, scant and light color menses, gradual amenorrhea, dizziness/tinnitus, cold limbs, sore/weak lumbus/knees, loss of libido, clear and copious urine, loose stools, lower jiao heaviness, tongue is pale with thin moist white coat, weak/thin pulse. The treatment principal is to tonify kidney yang to regulate and encourage the menses.  Herbal formula = You Gui Wan
2- Phlegm Damp Retention- Scant/absent menses, excessive leucorrhea/vaginal discharge, heavy sensation in head, lassitude of limbs, obesity, loose stools, heaviness or fullness of chest, swollen tongue body, tooth marks, white greasy tongue coat, and pulse is deep and slippery.  The treatment principal is to strengthen the spleen to regulate qi and resolve phlegm and supplement the kidney.  Herbal formula = Cang Fu Dao Tan Tang (modified).
3- Stagnation of Liver qi transforming into fire- Irregular menstrual cycles, unstable emotions, distending sensation in the chest, breasts, and hypochondriac regions, excessive hair growth, facial acne, dry mouth bitter taste, constipation, other upper body heat s/s, red tongue body/yellow coat, pulse is wiry and rapid.  Herbal formula = Dan Zhi Xiao Yao San (modified).

4- Stagnation of qi and blood- Postdate cycle with unsmooth dark colored flow and large clots, dysmenorrhea aggravated with pressure, depression, full chest/hypochondrium, purple tongue body with stasis macules, pulse is deep, wiry or choppy depending upon the dysfunction in qi vs. blood.  Herbal formula = Ge Xia Zhu Yu Tang (modified).  

The addition of other acupuncture points as needed according to above patterns or other patient s/s are a welcome addition to the common point strategy shown above (for brevity will not be included here).

An interesting caviet to mention briefly is the use of Chinese herbs to treat PCOS since herbs are a primary method of treatment.  It it generally accepted that cysts usually develop through the fluids failing to steam up throught the San Jiao due to a failure or insufficiency of the kidney yang to warm and steam the fluids up properly (there is also phlegm damp accumulation without kidney cold not discussed here).  The fluids congest in the lower jiao and condense into phlegm.  The condensate is usually from cold or stagnation and stasis due to lack of kidney yang.  In formula theory the chief idea is to warm up the kidney to boost its yang steaming function through the Jiao, to drain the accumulated turbid fluids from the lower jiao out through the urine, resolve accumulations of phlegm masses in the lower jiao and restore blood circulation to the affected areas that lack nourishment and qi. The use of cinnamon or aconite and rehmannia combination is the basis for kidney warming herbal therapy.  Citrus is added to aid digestion of rich herbs like Rehmannia and phlegm resolving herbs are also added such as atractylodes and pinellia.  In terms of food therapy, the idea for long term food additions to aid in this condition would be the use of warming foods for the kidney such as black peppercorn, cinnomon, dried ginger, cloves, fennel, black beans, onions and walnuts.  Damp draining foods that are bitter and aromatic like celery, turnip, rye and valerian root, as well as bland percoating foods such as mushrooms could be used. Salty foods (to soften phlegm masses) can be used to assist the softening and transforming of phlegm accumulations such as seaweeds and salt and nourishing foods to tonify the spleen and kidney with full sweetness but not too cloying as to build more dampness such as millet, corn, cabbage, carrots and whole grains. 
Eastern/Western Integration through research

Research gives some positive indications for the use of electoacupuncture in the treatment of PCOS.  One such study conducted with a group of 24 women with PCOS showed that 9 of these 24 women has good response the electroacupuncture treatment as evidenced by electroacupuncture inducing regular ovulation in these 9 women.  The acupuncture points chosen were UB23, Ub28, SP6, and SP9 bilaterally with a continuous electro-stimulation at 2Hz with the addition of unilateral PC6, SJ5 and Du20 which were manually stimulated during between 10-14 treatments over a 3 month period.  It is interesting to note that the women who received the benefit were less androgenic at study inception and had less overall metabolic disturbance than the rest of the women in the group.  Another salient feature of the study examined the blood serum levels before and after the 3 month treatment period for all 24 women and showed a decrease in LH/FSH ratio, testosterone and b-endorphin concentrations and a significant increase in prolactin concentrations.  Although the results of this study had just more that 1/3 success rate, the fact that these blood serum concentrations in all women were altered during and after electro stimulation suggests that electroacupuncture indeed has a direct effect on the neuroendocrine system in general.4 

It has been hypothesized that one of the contributing causes of PCOS is related to dysfunction in autonomic system control of the ovaries (specifically the sympathetic branch) and a dysregulation of the HPO (hypothalamus-pituitary-ovarian axis).  Rodent studies have tried to evaluate several aspects of neuroendocrine disturbance leading to this condition including observing changes in ovarian catecholamines such as norepinephrine with EV (estradiol valerate) induced PCO.  One such study compared the levels of norepinephrine (NE) in rats with and without induction of PCO by EV.  The results showed a reduction in weight of ovaries in addition to an increase in ovarian NE levels with increased NE uptake and release from ovarian nerve terminals in the PCO group5.  These NE changes occurred before the actual development of PCO and so may be a key to the progression from normal ovaries to PCO in rodents and may eventually shed some light into the pathomechanism in humans.  It was also demonstrated that there was a down regulation of thecal interstitial cell beta-adrenoreceptors (the thecal interstitial cells are directly innervated by sympathetic nerves).  There appears to be good evidence for sympathetic nervous system involvement in PCOS as seen in many such studies like this.  Not surprisingly, when bilateral wedge resection surgery is performed on women with PCOS part of the sympathetic innervation to the ovaries is severed as the resection cuts through part the hilum where sympathetic nerves are densely distributed.   Many women who undergo this surgical procedure then begin to have more regulated menses with at least some normal follicular development indicating that the cross species research correlations between rodent and human studies may actually have some weight in the study of PCOS.  Whatever the interpretation though, it is evident that sympathetic innervation in PCOS plays a part in this disease process.

That effective treatment of PCOS by electroacupuncture in supported in some of the literature although the regulatory mechanism is still unclear.  In one research study, electroacupuncture was found to induce vaginal epithelial exfoliation in ovarectomized rodents who no longer produce sufficient estrogens to account for this.  Additionally, serum testing of ovarectomized (OVX) rats shows increased estradiol levels after multiple electroacupuncture (EA) treatments as compared to these same OVX rats before the EA suggesting that a neuroendocrine compensatory mechanism is facilitated by the EA to normalize the body’s hormone levels after the OVX.  Additionally, in this same multipronged study, the adrenal glands of OVX + EA rats showed adrenal mean weight to be higher than control groups and OVX groups without EA suggesting that perhaps a compensatory shift in the HPOA regulation to the HPAA (hypothalamus Pituitary Adrenal Axis) is occurring to normalize the body to the loss of ovarian hormonal regulation.  Upon morphological immunohistochemical examination with of AgNORs (Silver immunostained Neucleolar Organizational Regions- specific loops of DNA that contain ribosomal DNA identified in protein synthesis within the zona fasciculata of the adrenal cortex where the corticosteroid androgens are produced) it was determined that the histoimmunodensity of AgNORs was significantly increased possibly reflecting increased transcription of androgen synthesis in the cortex.  This discovery would corroborate the concept of a shift from HPOA to HPAA as a compensatory hormonal regulatory mechanism in OVX + EA rodents which may provide a clue to infertility and treatment of women with PCOS.  It is also interesting to note that the levels of beta endorphin were significantly higher in the OVX + EA rodents providing a mechanism that suggests a negative feedback loop with the hypothalamus inhibiting the secretion of GnRH and LH to normal levels.  Estrogen receptors were also evaluated and determined to be decreased in the OVX + EA group and no other group which falls in line with the increased estradiol found after EA.  Down regulation of estrogen receptors would be a natural response to higher estrogen production6.  Assuming that we can translate this study across species to human beings it appears that electroacupuncture may have the potential to provide a profound impact on HPOA and HPAA of infertile or anovulatory women due to not only PCOS but other neuroendocrine dysfunctions as well.  Other references not cited here are listed below for perusal.  These supplemental references have shaped the framework of this paper but due to brevity will not be discussed here.

In ending, the information on PCOS is vast and there are numerous research articles that address both Eastern and Western views of the syndrome, as well as, articles that attempt to mate both Eastern and Western concepts together to validate both the use of acupuncture/electroacupuncture, herbs, food therapy & diet, exercise, Western pharmaceuticals and surgical procedures in the treatment of this multiple s/s condition that affects so many women today.  Clearly, this is not only a condition that renders women infertile or causes menstrual irregularities but a condition that has far reaching effects on the neuroendocrine system in general which includes conditions like hyperinsulinemia and hyperlipidemia that have serious health implications for women as they grow older including the risk of Type II diabetes and cardiovascular disease.  The increased lipids, androgens and estrogens that cause virulization and potentiate endometrial carcinoma, breast cancer and atherosclerosis are serious concerns to a society whose greatest life threats statistically are cardiovascular disease and cancer.  
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Mature Graffian Follicle- Hematoxilin and Eosin staining from Atlas of Human Histology, 1969.
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