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Abstract 
Objective: To retrospectively evaluate the efficacy of local uterine antibiotic and anti-inflamma- 
tory injections combined with cryotherapy for the treatment of severe Premenstrual Syndrome 
(PMS) and Premenstrual Dysphoric Disorder (PMDD). To validate the hypothesis of a uterine in-
fectious/inflammatory etiology of PMS/PMDD. Methods: Clinical files of 161 women sequentially 
treated from September 1995 to April 2005, were collected for study. A subset of 148 patients 
(mean: 36.7 ± 7.8 years, range: 20.1 - 53.8 years) were eligible for statistical analysis. The ten most 
relevant PMS symptoms, namely depression, irritability, anxiety, fatigue, headache, edema, breast 
tenderness, abdominal bloating, pelvic pain and dysmenorrhea, were self-rated before and three 
menstrual cycles after treatment, using a 0 to 5 scale. The treatment consisted of cervical stromal 
antibiotic/anti-inflammatory injections combined with intracervical cryotherapy. Scores were 
compared using non-parametric tests for matched samples. Results: Before treatment, mean se-
verity scores for the 10 symptoms were 3.97 ± 1.17, 4.26 ± 0.88, 3.41 ± 1.23, 3.91 ± 0.94, 3.35 ± 
1.71, 2.28 ± 1.69, 2.13 ± 1.63, 4.51 ± 0.63, 2.28 ± 1.30, and 2.28 ± 1.88, respectively. Mean values 
after treatment were 0.54 ± 0.91, 0.51 ± 0.91, 0.32 ± 0.70, 0.42 ± 0.74, 0.43 ± 0.96, 0.22 ± 0.53, 0.39 
± 0.73, 1.01 ± 0.94, 0.28 ± 0.69, and 0.44 ± 0.92. All tests were statistically significant (p < 0.01). 
Conclusion: Both PMS physical and psycho-affective symptoms respond to local anti-inflammatory 
and antibiotic treatment of the uterus, showing a stable improvement after the treatment has 
ended. The results of this study suggest that the clinical pattern of PMS can be explained as an in-
flammatory mediated response to uterine infectious or traumatic insults. Further evidence is ur-
gently needed in order to validate this innovative approach for widespread use in severe PMS/ 
PMDD cases. 
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1. Introduction 
Premenstrual Syndrome (PMS) is a multi-symptomatic disorder characterized by the cyclic recurrence of symp-
toms during the luteal phase of the menstrual cycle. More than 200 behavioral, psychological and physical 
symptoms have been associated with PMS [1], but irritability, pelvic pain, migraine, breast tenderness, swelling 
and bloating are the ones most frequently observed [2]. Up to 85 percent of menstruating women report having 
one or more premenstrual symptoms, and 2 to 10 percent report disabling symptoms severe enough to warrant 
treatment, usually consisting of ovulation suppressors, painkillers, anti-inflammatory drugs, psychoactive drugs, 
and several other symptomatic medications [3]. Premenstrual Dysphoric Disorder (PMDD) is a severe psycho- 
affective variant of PMS with a prevalence of 3% to 8% of fertile women [4]. The cyclic nature of PMDD and 
the limited knowledge of this condition, make it easy to misdiagnose as a bipolar disorder [5] [6]. 

Different factors have been associated with the onset of PMS, such as trauma from delivery, sexual activity, 
stress, genital surgery, and invasive tests; however, its pathophysiology remains unknown and may be complex 
and multifactorial [7]. The role of ovarian hormones is unclear given that circulating sex hormone levels are 
typically normal in women with PMS. Changes in hormone levels may influence neurotransmitters such as se-
rotonin; and an enhanced sensitivity to progesterone combined with underlying serotonin deficiency could play 
a role as well [1]. Other authors suggest that an infectious/inflammatory condition of the ovaries, uterus or other 
organs could be the origin of this clinical picture [8], as cell-mediated immunity decays after ovulation to protect 
the implanting embryo [1]. A recent study correlates the severity of some PMS symptoms with the levels of cer-
tain inflammatory mediators [9]. 

Objective 
The main objective of this study is to retrospectively evaluate the efficacy of local uterine antibiotic and anti-  
inflammatory injections combined with cryotherapy for the treatment of women diagnosed with longstanding 
severe premenstrual syndrome, non-responsive or intolerant to symptomatic and hormonal drugs. 

A secondary objective is to validate the hypothesis of a uterine infectious/inflammatory etiology of PMS and 
PMDD. 

2. Methods 
Over 1600 women have been treated of severe PMS by a single gynecologist (JLT) with an exclusive focus on 
this condition since 1971, using local cervical antibiotic and anti-inflammatory therapy. All medical interviews 
and colposcopic examinations were videotaped after expressed consent since 1982. The most relevant ten PMS 
symptoms (depression, irritability, anxiety, fatigue, headache, edema, breast tenderness, abdominal bloating, 
pelvic pain and dysmenorrhea) were self-rated by patients using a 0 to 5 discrete scale. The average time (in 
days) of severe symptoms before and after treatment was registered. 

Clinical files of 161 women sequentially treated from September 1995 to April 2005, were collected for study. 
The scores of the main PMS symptoms before and 3 cycles after completing treatment, were considered for 
evaluation. Longer follow-up was not consistently recorded to be included in the study. 

According to the inclusion criteria (Table 1), 148 women (mean age 36.7 ± 7.8 years, range 20.1 - 53.8 years) 
were eligible for statistical analysis. 

2.1. Procedure 
All actions in this study were carried out in accordance with the code of ethics of the Declaration of Helsinki. 
Informed consent was either signed by the patient or video-recorded after a detailed explanation about the pro-
cedure was given. 

The initial treatment included 4 to 8 cervical injections on a weekly basis, bypassing the menstrual periods. A 
needle was placed 15 to 20 mm deep into the cervical stroma. Gentamicin 80 mg + 1 ml lidocaine 2% were in-
jected, followed by diclofenac 75 mg immediately thereafter. 
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The second phase consisted of a 3 step endocervical cryotherapy with freezing periods of 5 to 20 min and 15 
min defrosting intervals. 

The final phase included 3 to 5 further injections until a sensible and stable symptomatic improvement was 
reached, otherwise a second cryotherapy was practiced. 

Antibiotic prophylaxis was prescribed after cryotherapy with oral metronidazole 500 mg every 12 h for 5 days 
plus antiseptic vaginal tablets. Permeability of the cervical canal was checked after 2 weeks and dilatation ma-
neuvers were performed when necessary.  

2.2. Statistical Analysis 
Normality was studied using Kolmogorov-Smirnov test. Pre and post-treatment symptom scores and time span 
were compared using Wilcoxon signed rank sum test. Pre and post-treatment proportion of patients scoring 3, 4 
or 5 were compared using McNemar test. Significance was established at p < 0.01. 

3. Results 
3.1. Data Processing 
The distribution of severity scores for every main symptom of PMS, before and after treatment, is depicted in 
Figure 1. Table 2 and Table 3 show mean severity scores and rates for highest severity scores (3, 4 and 5) be-
fore and after treatment respectively. 

Mean duration of severe symptoms before treatment was 12.89 ± 4.34 days, which dropped to 2.59 ± 2.04 
days after treatment (p < 0.01). 

Thirty two patients needed a second cryotherapy procedure (21.61%). 
 

Table 1. Inclusion criteria.                                                                

Criteria 

Women of reproductive age. 
At least one disabling main PMS/PMDD symptom spanning 6 or more days within the luteal phase. 
Consistent cyclic symptoms for more than 2 years. 
At least one kind of cervical inflammatory manifestation. 
Failure to respond or tolerate symptomatic and hormonal treatment. 
Full adherence to our treatment until medical discharge. 
No personality or psychotic disorder. 
No hysterectomy or oophorectomy. 
Women of reproductive age. 
At least one disabling main PMS/PMDD symptom spanning 6 or more days within the luteal phase. 

 
Table 2. Mean severity scores for the 10 most relevant PMS symptoms in a 0 to 5 scale (*p < 
0.01).                                                                                 

Symptom Score before treatment Score after treatment Relative improvement 

Depression 3.97 ± 1.17 0.54 ± 0.91* 86.4% 

Irritability 4.26 ± 0.88 0.51 ± 0.91* 87.9% 

Anxiety 3.41 ± 1.23 0.32 ± 0.70* 90.7% 

Fatigue 3.91 ± 0.94 0.42 ± 0.74* 89.3% 

Headache 3.35 ± 1.71 0.43 ± 0.96* 87.1% 

Edema 2.28 ± 1.69 0.22 ± 0.53* 90.2% 

Breast tenderness 2.13 ± 1.63 0.39 ± 0.73* 81.6% 

Abdominal bloating 4.51 ± 0.63 1.01 ± 0.94* 77.5% 

Pelvic pain 2.28 ± 1.30 0.28 ± 0.69* 87.5% 

Dysmenorrhea 2.28 ± 1.88 0.44 ± 0.92* 80.8% 
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Table 3. Rate of highest severity scores (3, 4 and 5) for the 10 most relevant 
PMS symptoms (*p < 0.01).                                                    

Symptom Rate before treatment Rate after treatment 
Depression 87.84% 5.41%* 
Irritability 94.59% 5.41%* 
Anxiety 84.46% 2.03%* 
Fatigue 95.95% 2.03%* 

Headache 78.38% 4.73%* 
Edema 49.32% 0.68%* 

Breast tenderness 47.30% 2.03%* 
Abdominal bloating 99.32% 8.78%* 

Pelvic pain 47.97% 2.70%* 
Dysmenorrhea 50.68% 4.73%* 

 

 
Figure 1. Severity score histograms before and after treatment.                  
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3.2. Clinical Observations 
Regarding the use of endocervical cryotherapy, the most commonly observed reaction consisted of blushing, 
discomfort or even sadness, during defrosting intervals. An abundant, sometimes rusty, mucous discharge ap-
peared consistently within the first defrosting interval, and mildly after subsequent steps. In actively sympto-
matic patients (most of them remain oligosymptomatic after injections), peaceful and deep well-being feelings 
have been described during freezing periods, which revert with defrosting. This phenomenon has been named by 
the authors control rods effect, by analogy with the control mechanism in a nuclear reactor. 

In addition to side effects commonly associated with the use of parenteral drugs and cryotherapy, a transient 
worsening of premenstrual symptoms has been observed after cryotherapy, which span for some days and im-
prove with oral anti-inflammatory treatment. 

4. Discussion 
PMS/PMDD can be a severely disabling disorder, which may lead patients to time off work, social isolation and 
even suicide in extreme cases [7]-[10]. In our experience, symptoms occur mainly during the luteal half of the 
cycle, although after long chronicity, some manifestations are present all along the cycle. In such cases, it is very 
difficult to correctly diagnose this condition, and a variety of diagnoses have been found in our series and others 
[11], namely, depressive disorder, fibromyalgia, chronic fatigue syndrome or psycho-somatic disorder; never-
theless, cyclicity is not ever completely lost for all symptoms. For this reason, pre-existent depressive disorder, 
fibromyalgia or other diseases have not been considered exclusion criteria in our series, unlike in other publica-
tions. Another remarkable difference in terms of inclusion criteria was the requirement of only one disabling 
cyclic symptom to set a diagnosis of severe PMS. In our opinion, other published scoring methods reflect the 
degree of polymorphism rather than a subjective perception of severity. 

Although treating benign cervical lesions, including chronic cervicitis, ectropion, polips, cysts, etc., has been 
broadly considered unnecessary, different treatment modalities have been proposed when locally symptomatic 
[12] [13]. A series of women presenting with non-specific inflammatory changes, were treated in the early 80’s 
by senior author (JLT) when he was Chairman of the Colposcopy Unit at Hospital Militar de Santiago, Chile. 
Local or systemic antibiotic and anti-inflammatory drugs as well as electro-cautery were used, irrespective of 
the presence of symptoms. Unexpectedly, these patients reported premenstrual symptoms improvement, either 
physical or psychological. Those empirical observations led him to further experiment with different approaches 
based on antibiotic and anti-inflammatory combinations, ultrasounds, electro-cautery and cryotherapy, until the 
aforementioned protocol was standardized. 

With this experience and positive results it was possible to hypothesize that PMS could be an infectious-   
inflammatory disease and all of its symptoms might be caused by inflammatory cytokines, acting on distant tar-
gets. Different studies claim this mechanism for migraine and psycho-affective disturbances, which in turn are 
common symptoms of PMS. The role of prostaglandin E2 is clearly established in migraine [14]. Cyclo-oxyge- 
nase inhibitors have proved to be active against major depression [15]. Markers like C reactive protein, TNF-α 
and IL-6 have been associated to mental disorders [16]-[19]. Clinical association between mood changes and 
dysmenorrhea has also been reported [20]. Some authors even claim a role for infection in behavioral abnormal-
ities [21]-[24].  

Bertone-Johnson has recently published the first study to correlate PMS symptoms with levels of inflamma-
tory cytokines. Emotional state score was linearly correlated to IL-2 level while physical/behavioral score was 
linearly correlated to IL-4 and IL-12 levels in PMS patients. Additionally, levels of IL-4, IL-10, IL-12 and IFN-γ 
were significantly higher in PMS patients compared to control patients [9]. 

Acne and genital pruritus are common manifestations during the luteal phase in PMS patients. Luteal proge-
sterone inhibits type 1 helper T cells by stimulating secretion of IL-4 and IL-10 from type 2 helper T cells. That 
leads to less effective control of fungi, viruses, and intracellular bacteria such as Propionibacterium acnes, 
Chlamydia trachomatis, Helicobacter pylori or Candida albicans [1], which could explain either acne or pruri-
tus. 

Some symptoms like dry skin, anhidrosis during exercise or hair loss, have been found to incidentally im-
prove after treatment in our series. Normal function of cutaneous annexes could be disrupted by inflammatory 
mediators; in fact, prostaglandins are known to be involved [25] [26]. 

Our observations together with a growing literature supporting a new infectious-inflammatory-immune para-
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digm in the etiology of previously misunderstood diseases, should change the approach to PMS as a hormonal or 
psychosomatic disorder which had been followed until now. A toxic environment attributable to circulating in-
flammatory cytokines is somehow responsible for a so varicolored clinical picture, which we now call inflam-
matory cyclic hysterotoxemia. The uterine cervix seems to behave as an active cytokine-delivering tissue into 
the bloodstream, which would explain the control rods effect when frozen. 

Early experience with stromal injections alone showed high incidence of recurrence of PMS symptoms after 
weeks or months. The added intracervical cryotherapy to the treatment resulted in better response and stability, 
and prevented recurrence through an unknown mechanism which could be attributed to a direct bacteriolytic ef-
fect. Additionally, it is possible that the profuse mucous discharge from intracervical glands during defrosting 
periods could help to eliminate a relevant bacterial reservoir, responsible for reinfections. The fact that oral 
doxycycline provides long lasting improvement of PMS symptoms compared to placebo, supports the infectious 
hypothesis as well [8]. Thus, PMS patients cured from infection and chronic inflammation of the uterus, should 
be considered free of PMS, so long as they don’t get again infected-inflamed. 

The fact of an infectious etiology of PMS must be considered in future research. Millions of women might 
benefit from this technique or even less invasive therapies. Hormonal treatment can help, but it is not free of side 
effects and, following the lines of our work, it is not addressing the source of the problem. We consider that the 
treatment proposed in this work goes to the source of the varied symptomatology found in the PMS and helps to 
explain the failures shown with the different treatments presently in place. 

Placebo effect in PMS treatments has been rated as high as 25% - 50% [27]. However, only symptomatic 
treatments have been compared to placebo so far. The retrospective nature of this study prevented the possibility 
of a placebo control group. In any case, the option of offering a placebo could be seen as ethically controversial, 
given that all these patients, most of them in despair, have followed multiple therapies with no effect for at least 
2 years and that this technique is complex and highly time consuming. Furthermore, the high level of signific-
ance in our series makes placebo effect less likely to be assumed for the majority of cases treated. 

We are aware of the limitations of this study in terms of follow up and level of evidence, but its technical as-
pect will definitely help other researchers to further advance these promising approach in future prospective stu-
dies. 

Finally, one relevant observation to highlight is the careful study of the uterine cervix in order to establish an 
altered condition of this organ. Many cases are overlooked due to different estimations of what constitutes ab-
normality and a lack of full physical and lab examination. 

5. Conclusions 
Both PMS physical and psycho-affective symptoms respond to local anti-inflammatory and antibiotic treatment 
of the uterus as we have described and show a stable improvement after the treatment has ended. 

The results of this study suggest that the whole clinical picture of PMS or PMDD can be explained as an in-
flammatory mediated response to uterine infectious or traumatic insults, cyclically modulated by hormonal- 
immune variations. 

Further evidence is urgently needed in order to validate this innovative approach with high therapeutic poten-
tial, for widespread use in severe PMS/PMDD cases. 
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