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Abstract 

Background and Aim: In this study FSH, LH, Testosterone, Estrogen, Progesterone serum levels 

in women affected by trigeminal neuralgia have been evaluated. 

Materials and Methods: This study is a cross sectional study during 2017-2018 in which FSH, 

LH, Testosterone, Estrogen, Progesterone serum levels in women affected by trigeminal neuralgia, 

who had referred to Emam Reza clinic and Oral and Maxillofacial Disease Department of Shiraz 

Dental Faculty, have been evaluated. Twenty-six women with trigeminal neuralgia were recruited 

in trigeminal neuralgia(TN) group and 26 healthy women whom their age were matched with TN 

group were enrolled in the healthy control group. Data was analyzed by SPSS version 18. 

Results: Sex hormone serum level was not significantly different between patients with TN and 

healthy control group (P value ≥0.05). In spite of this finding, the serum level of FSH in non-

menopausal (P value=0.002) participants and progesterone in menopausal (P value=0.016) 

participants of TN and healthy control group, were significantly different. The serum level for both 

of these hormones were higher in patients with TN. In contrast to healthy control group, the sex 

hormone profiles of patients with TN, except LH did not follow the natural pattern changes based 

on menopausal status. 

Conclusion: In spite of no significant differences in sex hormonal profile of patients with TN and 

healthy controls, some hormonal disturbance in FSH and progesterone have been detected in TN 

patients in comparison between non-menopause and menopausal sex hormones profile. 

Key words: FSH, LH, Testosterone, Estrogen, Progesterone, trigeminal neuralgia 

Introduction 
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Trigeminal neuralgia is a neuropathic pain, causing sudden, brief, stabbing and recurring pain, 

limited to a small region of the face[1] . Trigeminal neuralgia onset is usually middle or old age, 

but it also affects young adults and children. Trigeminal neuralgia can reoccur and lasts for few 

seconds. The attack might begin with stimulation of trigger zone, located within the trigeminal 

nerve pathway[2]. Trigeminal neuralgia is a neuropathic pain with different etiologies, causing 

demyelization in trigeminal zone. Neurovascular compression, multiple sclerosis, tumor, and 

cysts, diabetes mellitus are the most popular causes[3]. In some studies, neuropathic and 

neurotropic role were described for sexual hormones, even the effect of hormones on the quality 

and rate of nerve conduction reported. These studies showed a higher incidence of peripheral 

neuropathy in menopausal women[4]. Peripheral sensory and autonomic neurons express estrogen 

receptors[5]. The nerve transmission speed is dependent on velocity and latency (the duration 

between applying a stimulation and wave form record on nerve conduction study). On the other 

hand, the degree of myelination can significantly affect velocity and latency in nerve conduction 

studies[6]. A study showed that sexual hormone replacement therapy were affective on faster 

velocity and shorter latency, an indication for possible association between sexual hormones and 

nerve myelination[7]. Another study investigated whether Estrogen(E2) has a proper recovery 

effect on nerve injury in mice. They reported that local injection of E2 can induce greater nerve 

conduction velocity and vascularity [8]. In a study by Akanksha Singh explored the relationship 

between estrogen serum level and progesterone and -peripheral motor nerve neuropathy in 

postmenopausal women by motor nerve conduction velocity. Their findings reported lower level 

of serum estrogen in postmenopausal  women with peripheral neuropathy[9]. According to these 

information and higher prevalence of some neuropathic pains, such as burning mouth syndrome 

and trigeminal neuralgia in female with more variant sex hormone status, the hypothesis of 
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possible relation between sex hormones and prevalence of trigeminal neuralgia can be evaluated. 

To the best of our knowledge, there is no study on sex hormones in patient with trigeminal 

neuralgia; hence, in this study FSH, LH, Testosterone, Estrogen, Progesterone serum levels in 

women affected by trigeminal neuralgia who had referred to Oral and Maxillofacial Disease 

Department of Shiraz Dental School, were evaluated. 

Materials and Methods 

This study is a cross sectional study, performed during 2017-18. The women with confirmed 

trigeminal neuralgia who had referred to Emam Reza clinic and Oral and Maxillofacial Disease 

Department of Shiraz Dental Faculty were enrolled in this study. The protocol of this study which 

was conducted according to the ethical principles of Helsinki [10], was approved by the ethics 

committee of Shiraz University of Medical Sciences (IR.SUMS.REC.1396.S886). 

A written informed consent was obtained from each participant. The participants who had any 

disease that could affect sex hormone serum level were excluded from the study. The blood 

samples were obtained by an expert nurse in day 3 of participant’s menstruation of non-

menopausal women; the day of sampling for menopausal women was not a specific day. The blood 

sample was obtained after 2-4 hours after waking up. The serum level of FSH, LH, Testosterone, 

progesterone, estrogen was evaluated. Patients’ demographic data including age, other systemic 

disease and menopausal situation were registered. Twenty-six women with trigeminal neuralgia 

were recruited in case group and 26 healthy women whom their age were matched with TN group 

were enrolled in the healthy control group. The participants in healthy control group were patients 

who had referred to Shiraz Dental School for routine dental evaluation. Data was analyzed by 



6 

 

SPSS version 18. The pattern of hormonal changes in menopausal and non-menopausal 

participants were compared by Mann-Whitney test. 

Results 

In this study, the mean age of participants in TN group was 52.73 ± 15.83 years old and 49.93 ± 

12.04 for the healthy group. The mean serum level of evaluated sex hormones in TN and healthy 

control groups are presented in table 1. Other statistical data and the P value for comparing the 

mean of both groups are also in table 1.  

 

Table 1: Mean level of each hormone in TN and healthy control groups and their P value. 

 

Group 

Age 

(years old) 

FSH 

(miu/ml) 

LH 

(miu/ml) 

TESTO 

(ng/ml) 

ESTRO 

(pg/ml) 

PROG 

(ng/ml) 

TN 

group 

N 30 30 30 30 30 30 

Mean 52.733 48.31013 23.51427 0.36717 64.57290 1.12663 

Median 50.500 39.20950 18.44950 0.33900 34.06550 0.66400 

Minimum 29.0 0.060 0.031 0.036 4.016 0.055 

Maximum 99.0 105.000 68.055 1.031 263.374 10.000 

Std. 

Deviation 
15.8352 38.094427 17.002634 0.209768 72.854346 1.779472 

Healthy 

control 

group 

N 30 30 30 30 30 30 

Mean 49.933 36.72390 19.60777 0.34317 71.52023 1.19077 

Median 51.500 22.18650 17.30100 0.30300 47.31050 0.41000 
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Minimum 26.0 2.120 1.080 0.023 4.820 0.060 

Maximum 70.0 101.900 45.870 0.970 193.000 10.000 

Std. 

Deviation 
12.0400 33.622332 14.333563 0.227073 57.065230 2.251321 

Total N 60 60 60 60 60 60 

Mean 51.333 42.51702 21.56102 0.35517 68.04657 1.15870 

Median 50.500 32.83750 17.71950 0.32450 41.20000 0.55000 

Minimum 26.0 0.060 0.031 0.023 4.016 0.055 

Maximum 99.0 105.000 68.055 1.031 263.374 10.000 

Std. 

Deviation 
14.0177 36.098116 15.714933 0.217069 64.975311 2.012148 

 Asymp. Sig. 

(2-tailed) 
0.807 0.135 0.442 0.442 0.095 0.081 

FSH=follicle stimulating hormone/ LH=luteinizing hormone/ TESTO=testosterone/ ESTRO= estrogen/ 

PRO=progesterone 

 

Serum level between TN and healthy control group was not significantly different. The pattern of 

hormonal changes in menopausal and non-menopausal participants (TN and healthy control 

groups together) were compared and the P values are reported in table 2. 

 

Table 2: comparison between hormones serum level in menopause and non-menopause 

participants(TN and healthy control group together) 
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Age 

(years old) 

FSH 

(miu/ml) 

LH 

(miu/ml) 

TESTO 

(ng/ml) 

ESTRO 

(pg/ml) 

 PROG 

(ng/ml) 

Mann-Whitney 

U 

<0.001 138.000 227.000 297.000 292.000 355.500 

Wilcoxon W 465.000 603.000 692.000 762.000 757.000 820.500 

Z -6.658 -4.614 -3.297 -2.262 -2.336 -1.397 

Asymp. Sig. (2-

tailed) 

<0.001 <0.001 0.001 0.024 0.019 0.162 

FSH=follicle stimulating hormone/ LH=luteinizing hormone/ TESTO=testosterone/ ESTRO= 

estrogen/ PRO=progesterone 

 

 

The hormonal level in all participants based on menopausal status were significantly different, 

except progesterone. The comparison of hormonal serum level between TN and healthy control 

group in menopause and non-menopause participants are reported in table 3. 

Table 3: the comparison of hormonal level between TN and healthy control groups in menopause and none menopause participants  

 Group 

Age 

(years old) 

FSH 

(miu/ml) 

LH 

(miu/ml) 

TESTO 

(ng/ml) 

ESTRO 

(pg/ml) 

PROG 

(ng/ml) 

Non _Menopause TN 

group 

N 15 15 15 15 15 15 

Mean 41.333 33.72120 19.56267 0.39427 77.02840 0.85547 

Median 45.000 19.18700 12.44400 0.35100 38.30700 0.76200 

Minimum 29.0 5.251 0.031 0.109 10.000 0.055 

Maximum 50.0 105.000 68.055 0.737 263.374 2.092 
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Std. 

Deviation 

7.5467 32.780559 18.978451 0.171218 81.115178 0.614944 

Healthy  

control 

group 

N 15 15 15 15 15 15 

Mean 39.867 7.53680 12.83933 .43793 104.57293 1.40887 

Median 39.000 5.57000 5.32000 0.30500 90.04700 0.55000 

Minimum 26.0 2.120 1.080 0.220 23.609 0.130 

Maximum 50.0 18.573 42.771 0.970 193.000 8.100 

Std. 

Deviation 

7.2886 5.272371 13.855412 0.229874 63.446536 2.027978 

Total N 30 30 30 30 30 30 

Mean 40.600 20.62900 16.20100 0.41610 90.80067 1.13217 

Median 43.500 9.20900 10.61000 0.34150 59.11050 0.67050 

Minimum 26.0 2.120 0.031 0.109 10.000 0.055 

Maximum 50.0 105.000 68.055 0.970 263.374 8.100 

Std. 

Deviation 

7.3278 26.636281 16.680756 0.200388 72.910467 1.499066 

Menopause TN 

group 

N 15 15 15 15 15 15 

Mean 64.133 62.89907 27.46587 0.34007 52.11740 1.39780 

Median 59.000 62.64200 24.22400 0.29200 30.90400 0.62600 

Minimum 51.0 0.060 10.285 0.036 4.016 0.140 

Maximum 99.0 105.000 65.181 1.031 204.194 10.000 
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Std. 

Deviation 

13.5640 38.410709 14.324306 0.245476 63.894624 2.454282 

Healthy  

control 

group 

N 15 15 15 15 15 15 

Mean 60.000 65.91100 26.37620 0.24840 38.46753 0.97267 

Median 60.000 68.43000 23.59000 0.24000 39.80000 0.35000 

Minimum 53.0 25.800 11.780 0.023 4.820 0.060 

Maximum 70.0 101.900 45.870 0.670 75.900 10.000 

Std. 

Deviation 

5.4772 22.099776 11.637732 0.186336 19.467676 2.506850 

Total N 30 30 30 30 30 30 

Mean 62.067 64.40503 26.92103 0.29423 45.29247 1.18523 

Median 59.500 66.10450 23.90700 0.29100 34.45000 0.45000 

Minimum 51.0 0.060 10.285 0.023 4.016 0.060 

Maximum 99.0 105.000 65.181 1.031 204.194 10.000 

Std. 

Deviation 

10.3788 30.828220 12.835324 0.219147 46.925686 2.447129 

  Asymp. Sig. 

(2-tailed) 

0.617 0.002 0.191 0.852 0.085 0.983 

  Asymp. Sig. 

(2-tailed) 

0.852 0.950 0.983 0.351 0.443 0.016 

FSH=follicle stimulating hormone/ LH=luteinizing hormone/ TESTO=testosterone/ ESTRO= estrogen/ 

PRO=progesterone 
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FSH in non-menopausal participants and progesterone in menopause participants of TN and 

healthy control group were significantly different. The comparison of hormonal serum level 

between menopause and non-menopause participants in TN and healthy control groups are 

presented in table 4. 

 

 

Table 4: the comparison of hormonal serum level between menopause and non-menopause participants in TN and 

healthy control groups 

Group 

Age 

(years old) 

FSH 

(miu/ml) 

LH 

(miu/ml) 

TESTO 

(ng/ml) 

ESTRO 

(pg/ml) 

PROG 

(ng/ml) 

TN  

group 

Mann-Whitney 

U 

0.000 66.000 64.000 86.000 91.000 109.000 

Wilcoxon W 120.000 186.000 184.000 206.000 211.000 229.000 

Z -4.670 -1.933 -2.012 -1.099 -0.892 -0.145 

Asymp. Sig. (2-

tailed) 

<0.001 0.053 0.044 0.272 0.372 0.885 

       

Healthy 

control 

group 

Mann-Whitney 

U 

0.000 0.000 50.000 66.000 42.000 72.000 

Wilcoxon W 120.000 120.000 170.000 186.000 162.000 192.000 

Z -4.671 -4.666 -2.592 -1.929 -2.924 -1.680 

Asymp. Sig. (2-

tailed) 

<0.001 <0.001 0.010 0.054 0.003 0.093 
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FSH=follicle stimulating hormone/ LH=luteinizing hormone/ TESTO=testosterone/ ESTRO= estrogen/ 

PRO=progesterone 

 

Discussion 

 

Sex hormone serum level was not significantly different between TN and healthy control group 

(P value ≥0.05). In spite of this finding, the serum level of FSH in non-menopausal (P 

value=0.002) participants and progesterone in menopausal (P value=0.016) participants of TN 

and healthy control group, were significantly different. The serum level for both these hormones 

were higher in patients with TN(case group). Although in this study the evaluated hormones in a 

general pattern confirmed the natural changes of hormonal level in women based on their 

menopausal status, but in patient of TN group, just LH showed the natural pattern of hormonal 

change. The importance of this finding is noticeable when comparing to natural pattern of these 

hormones in healthy controls. This imbalance might be related to incidence of TN in the case 

group. The effect of sex hormones (especially estrogen and progesterone) on neurons was 

evaluated in previous studies, but the reports are controversial. Some studies indicated a 

neuroprotective role for these hormones;[11-15] while others did not confirm this role [16-20]. In 

a study, the relationship between peripheral motor nerve status, estrogen serum level and 

progesterone was evaluated by Motor Nerve Conduction Velocity(MNCV) in post-menopausal 

women. In spite of significant lower serum level of estrogen in post-menopausal patient with 

peripheral neuropathy, no significant effect was reported for progesterone[9]. In another study, 

higher levels of progesterone was accompanied with reduced optic nerve conduction 
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velocity[16]. Also elevated level of progesterone was considered to be effective in reducing the 

nerve conduction velocity in an evaluation[17]. On the other hand, animal model evaluation did 

not consider noticeable influence of estrogen and progesterone therapy on nerve repair[21]. The 

findings of these studies are in accordance with what we have reported in our study, in 

menopause participants which are considerably more prone to neuropathies, where a significant 

higher level of progesterone was reported in patients with TN compared to healthy controls. On 

the other hand, some other studies showed a neuroprotective and neurotrophic properties for 

progesterone. This role was reported in electrophysiological alteration of diabetic induced 

neuropathy in rats[15, 22]. This neuroprotective effect was also reported for estrogen in some 

studies. A study proposed the protective effect of estrogen against neural death mediated by 

estrogen receptors. Estrogen can also regenerate the damaged nerves or enhance the nerve 

velocity and vascularity[8, 12]. Several neuroprotective mechanisms in the literature have been 

proposed; for example, progesterone can induce regeneration and nerve demyelination which 

plays an important role in pathogenesis of most neuropathies [22-40]. In damaged nerves, 

progesterone prevents secondary neural losses by reducing edema, inflammatory cytokines and 

reactive gliosis[41]. Some studies reported that estrogen treatment can increase vascular 

epithelial growth factor expression, which suggests the pro-angiogenic properties of estradiol 

[42]. In the result of present study, rather than confirming the neuroprotective role of 

progesterone and estrogen, an imbalance of sex hormones in patients with TN was shown. 

Menopause patients with TN had higher level of progesterone in comparison with healthy 

controls. According to pathogenesis of TN and role of demyelinized affected trigeminal nerve 

and following neuropathies, the higher level of progesterone cannot be indicative of 

neuroprotection. On the other hand, in non-menopause participants who were less prone to TN, 
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the serum level of FSH in patients with TN was significantly higher than healthy controls. Since 

there is no study on the possible effect of FSH on neurons, this hormone can impose its effect by 

estradiols. FSH is a gonadotropin hormone that regulates the secretion of estradiol. Any 

alteration in serum level of estradiol can affect FSH. Although in menopause TN patients’ 

progesterone level was higher than healthy patients, significant higher level of FSH in non-

menopause TN patients was noticeable. Hormonal imbalance for FSH and progesterone in TN 

patients was significant. This can be a novel point when evaluating new methods for adjuvant 

treatment. Considering the sex hormonal profile evaluation in patients affected by TN and 

improving these imbalances, might affect patients’ response to routine treatment. The sample 

size was small due to financial limitation and low prevalence of TN; hence, it would be wise to 

recruit larger sample size. To the best of our knowledge there is no similar study on TN patients. 

Previous studies evaluated different types of neuropathies by several methods and designs. These 

diverse methodologies make the comparison difficult and sometimes inaccurate, which explains 

the controversies in their findings. As we proposed, in contrast to healthy controls, the sex 

hormone profiles of patients with TN, except LH did not follow the natural pattern changes 

based on menopausal status. This can show sex hormonal imbalance in these patients. Perhaps 

small sample size in our study limited the study power to discriminate the quality of these 

imbalances and their possible association with pathogenesis of TN. Further case-control studies 

with larger sample size, as well as recruiting men can be suggested for further studies. 

Conclusions 

In spite of no significant differences in sex hormonal profile of patients with TN and healthy 

controls, the serum level of FSH in non-menopause TN participants and progesterone in 
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menopause TN patients were significantly higher. These findings confirmed the sex hormonal 

imbalance of TN patients. 
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MNCV: Motor Nerve Conduction Velocity 
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