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ABSTRACT 
This article provides an analysis of the data obtained during the examination, observation, treatment, 
and management of 230 girls with primary dysmenorrhea aged 12 to 17 years 11 months 29 days with 
signs of CTD - 174 (75.6%) and without it - 56 (24.3%). In girls with JD in the presence of CTD and 
the prevalence of signs of the increased arterial tone of the cerebral vessels, along with a decrease in 
blood supply and an increase in vascular tone, a decrease in the tone of the cerebral veins was 
characteristic due to a mismatch between arterial inflow and venous outflow, which led to headaches 
during menstruation. The proposed treatment with the inclusion of magnesium preparations in 
combination with pyridoxine and a vegetocorrector was reflected in an improvement in the blood 
supply to the brain, which led to a gradual leveling of brain symptoms and an improvement in the 
condition of the connective tissue. 
KEYWORDS: juvenile dysmenorrhea, connective tissue dysplasia, hydroxyproline. 

抽象的 

本文分析了 230 名 12 至 17 岁 11 个月 29 天的原发性痛经女孩在检查、观察、治疗和管理过

程中获得的数据，这些女孩有 CTD 迹象 - 174 (75.6%) 和没有 CTD 迹象 - 56 ( 24.3%）。在

患有 CTD 的 JD 女孩中，脑血管动脉张力增加的迹象普遍存在，同时血液供应减少和血管张

力增加，脑静脉张力降低是特征性的，因为动脉流入和静脉流出不匹配，导致月经期间头痛

。提出的将镁制剂与吡哆醇和植物校正剂结合使用的治疗方法反映在改善大脑的血液供应，

从而导致大脑症状逐渐趋于平缓并改善结缔组织的状况。 

关键词：青少年痛经，结缔组织发育不良，羟脯氨酸。 

INTRODUCTION  
All over the world, one of the factors that worsen the quality of life of girls and adolescent girls is the 
pain syndrome that accompanies the physiological process - of menstruation. According to WHO, the 
prevalence of menstrual pain in the structure of adolescent gynecological pathology is extremely high, 
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with about 15% of them characterizing menstrual pain as excruciating. Juvenile dysmenorrhea (JD) - 
painful menstruation in girls under 18 years of age in the absence of pelvic pathology is a common 
and often debilitating gynecological suffering regardless of age or nationality. When a pathological 
situation occurs in the body of a growing female organism, the formation of pathological conditions 
of organs and tissues occurs in the form of manifestations of connective tissue dysplasia (CTD). It is 
noteworthy that it is in adolescence that a pain attack is combined in 84% of girls with vomiting, 79.5% 
with diarrhea, 22.7% with dizziness, 13.6% with headache, and 15 .9% - with syncope [7]. Every 
second girl suffers from neuropsychic, every fifth - cephalic or crisis form of premenstrual syndrome 
[1,3]. 
There is evidence in the literature that in the first days of the menstrual cycle, pronounced vegetative-
vascular disorders are noted, associated with the predominance of sympathetic tone and manifested to 
a greater extent at the level of cerebral hemodynamics [1,4,7] 
MATERIAL AND METHODS: The work is based on the analysis of data obtained during the 
examination, observation, treatment, management of 230 girls with primary dysmenorrhea aged 12 to 
17 years 11 months 29 days with signs of CTD-174 (75.6%) and without it- 56 (24.3%). At the first 
stage of the study, we identified risk factors for the development of JD based on the results of a survey 
of 230 girls and their mothers; at stage II, 230 girls were examined, and at stage III, 220 girls were 
treated; the control group consisted of 50 healthy girls with normal menstruation. To assess the state 
of the cerebral vessels in the days preceding menstruation, without pain and during painful 
menstruation, rheoencephalography was performed using the Rheograph P4 - 0.2 apparatus (USSR, 
Moscow Medical Equipment Plant, 1988 release). The tone of the vertebrobasilar and cerebral vessels 
of both hemispheres was recorded. 
The main group was divided into 3 groups depending on the severity of the pain syndrome and the 
severity of dysmenorrhea, which was carried out using the scale of E. Deligeoglu and D. I. Arvantinos 
(1996). identification of CTD criteria according to the following parameters: 1) clinical interview, 
during which the general state of health, heredity, allergic anamnesis, and past diseases were 
ascertained. 2) Phenotypic signs and severity of CTD were assessed using a diagnostic table developed 
by T. I. Kadurina (2008) [8], which were identified by anamnestic, including during physical 
examination. The data obtained during the study were subjected to statistical processing on a Pentium-
IV personal computer using the Microsoft Office Excel-2012 software package, including the use of 
built-in statistical processing functions. 
RESULTS AND DISCUSSION. Juvenile dysmenorrhea of mild degree was detected in 34 (14.7%), 
moderate in 131 (56.9%), and severe dysmenorrhea in 65 (28.3%). In the course of the survey of girls 
with JD, it was found that, in terms of age, the surveyed groups were identical. The largest contingent 
of those examined with JD was 196 (52.9%) aged 15-16 years. Among the surveyed girls, there were 
96 (41.7%) urban girls, and 134 (58.2%) rural girls. An analysis of the type of activity showed that 51 
(22.1%) girls with dysmenorrhea were at home, 62 (26.9%) girls studied at school and 79 (34.3%) 
studied at colleges or lyceums, at the institute - 38 (16.5%) girls. In girls with JD with the presence of 
criteria for CTD with a mild degree, 11 (6.3%) revealed phenotypic signs up to 9 points, with a 
moderate degree of severity in 45 (25.8%), with severe JD only in 29 (16.6%). Moderate severity 
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criteria were found in 5 (2.8%) with mild, 31 (17.8%) with moderate, and 21 (12.06%) with severe 
JD. Phenotypic signs corresponding to the expressed criteria for CTD were found in only 32 girls, 
which in percentage terms were 0.6%, 7.4%, and 10.3%, respectively. In the contingent surveyed, girls 
with the presence of CTD criteria prevailed; their number was 174 (75.6%). 
Consequently, with the aggravation of the severity of dysmenorrhea, the criteria for CTD are 
increasingly manifested. Along with changes in the state of the autonomic nervous system and the 
presence of somatoscopic signs of CTD, structural disorders of the constituents of the connective tissue 
- the ligamentous apparatus of the spine and connective tissue elements of the walls of blood vessels, 
including those of the brain, are of less importance. To diagnose disorders of vascular tone and the 
state of cerebral vessels, we performed REG on girls with juvenile dysmenorrhea. 
Registration of the tone of the vertebrobasilar and cerebral vessels of both hemispheres showed that 
19 (33.9%) girls with JD without signs of CTD had interhemispheric asymmetry of varying severity; 
an increase in the tone of the arterial vessels of the brain and a decrease in their blood supply - in 27 
(48.2%), a decrease in the tone of the cerebral veins and worsening of the venous outflow - in 9 (16.1%) 
and 27 (48.2%), a decrease in the tone of the arterial vessels - in 16 (28.5%), narrowing of intracranial 
vessels - in 19 (33.9%), expansion of extracranial vessels of the brain - in 22 (39.2%) girls. 
Cerebral circulation disorders in the group of girls with signs of CTD were more pronounced. Thus, 
interhemispheric asymmetry was present in varying degrees of severity in 112 (64%), which is 1.9 
times more common than in the group of girls without signs of CTD. An increase in the tone of the 
arterial vessels of the brain and a decrease in their blood supply - in 42 (24.1%) and 45 (26%), which 
is approximately 2 times less common; decrease in the tone of the cerebral veins and deterioration of 
the venous outflow - in 69 (39.6%) and 132 (76.1%), which is 2.46 and 1.58 times more often; decrease 
in the tone of arterial vessels - in 56 (43.6%), which is 1.53 times more often than in the group of girls 
without signs of CTD. Narrowing of intracranial and expansion of extracranial vessels of the brain 
was noted in 93 (53.4%) and 126 (60.9%) girls, which is 1.57 and 1.55 times more often than in the 
group of girls without signs of CTD. 
In 56 (24.3%) girls, during the contour and temporal analysis during REG, instability of vascular tone 
was revealed in the form of sequential alternation at irregular intervals of normal, decreased, or 
increased tone, which prevailed in girls with CTD 32 (13.9%). Against the background of a painful 
attack, the direction of changes in the tone of the arterial vessels of the brain remained the same, but 
these processes were more pronounced in patients with signs of CTD.  
Consequently, in girls with JD and CTD, signs of an increase in the arterial tone of the cerebral vessels 
prevailed, since, along with a decrease in blood filling and an increase in vascular tone, they are 
characterized by a decrease in the tone of the cerebral veins due to a mismatch between arterial inflow 
and venous outflow, which led to headaches during menstruation. It should be noted that due to the 
presence of moderate and severe anemia, more than half of the girls with primary dysmenorrhea with 
CTD criteria on REG had signs of circulatory disorders in the form of the reduced tone of both arterial 
and venous vessels. 
Long-term use by girls of various symptomatic, pathogenetically unreasonable therapy leads to a more 
severe course of dysmenorrhea and persistent psychological discomfort, which can be traced not only 



564 
 
 

 
 
 

during menstruation but throughout the entire menstrual cycle of girls with juvenile dysmenorrhea. 
For a comparative assessment of the effectiveness of the therapy, groups were formed: 
1. Non-steroidal anti-inflammatory drugs (NSAIDs) 
2. NSAID + magnesium preparation 
3. NSAID + duphaston 
4. NSAID + magnesium preparation + vegetocorrector + duphaston 
5. NSAID + microdosed COCs (ethynyl estradiol 20 mcg and gestodene 75 mcg) 
6. NSAID + magnesium preparation + vegetative corrector + microdosed COC (ethynyl estradiol 20 
mcg and gestodene 75 mcg) 
To improve the diagnosis of JD and to exclude secondary dysmenorrhea, all examined by us underwent 
an anti-prostaglandin test with NSAIDs, which was used 1 powder 2 times a day after meals 3 days 
before the expected menstruation and for 3 days during menstruation. The disappearance of pain 
during the next menstruation, with the exclusion of secondary dysmenorrhea, testified to idiopathic 
dysmenorrhea, in which the use of NSAIDs pursued a therapeutic goal. Based on modern principles 
of therapy, avoiding polypharmacy, taking into account the pathogenetic mechanisms of the 
development of painful menstruation and the results we obtained, complex therapy was carried out 
differentially depending on the severity of dysmenorrhea.21 girls with mild dysmenorrhea without 
CTD, hormonally related to the group with a normal ratio of progesterone and estradiol, treatment was 
limited to the use of NSAIDs 1 powder 2 times a day after meals 3 days before the expected 
menstruation and for 3 days during menstruation in for 3-4 cycles. 
19 girls with moderate JD without CTD, whose steroid profile had a normal estrogen content and low 
progesterone, in addition to NSAIDs for the purpose of correcting the hormonal state, the progesterone 
preparation Duphaston was added to the treatment, which was used in the II phase of the menstrual 
cycle, 1 tablet 2 times per day for 3 months. 
16 girls with severe judiciary without CTD hormonal state, which is characterized by hypoestrogenism 
and hypoprogesteronemia, were treated with NSAIDs with the addition of microdose COC, starting 
from the 1st day of the cycle, 1 tablet 1 per day. 
17 girls with mild dysmenorrhea who had manifestations of CTD, and according to the hormonal type 
they belonged to the group with a normal ratio of progesterone and estradiol, were treated with 
NSAIDs, 1 powder 2 times a day after meals 3 days before the expected menstruation and during 3 
days during menstruation and a magnesium preparation in combination with pyridoxine as a collagen 
stimulator, 1 tablet 3 times a day for 3-4 cycles. With moderate dysmenorrhea in 32 girls who had 
manifestations of CTD, in whose steroid profile normal estrogen levels and low progesterone were 
determined, in addition to NSAIDs to correct the condition of the connective tissue, a magnesium 
preparation was added to the treatment in combination with pyridoxine 100 mg, which was used in 
during the menstrual cycle, 1 tablet 3 times a day for 2 weeks, and then 48 mg, 1 tablet 3 times a day 
for 5-6 months, and progesterone-Duphaston, 10 mg 2 times a day, in the II phase of the menstrual 
cycle, and also vegetocorrector sulpiride 50 mg in the morning 1 time per day. 
With severe dysmenorrhea and the presence of CTD criteria in 31 girls, the hormonal state, which is 
characterized by hypoestrogenism and low progesterone, was used NSAIDs, a magnesium preparation 
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in combination with pyridoxine 100 mg 3 times a day with meals in a saturating dose for 2 weeks, and 
then 48 mg 3 times a day with meals, continuing treatment for 3-6 months. with the addition of 
microdose monophasic COCs in the composition of ethinylestradiol 20 mcg and gestodene 75 mcg, 
starting from the 1st day of the cycle, 1 tab for 3 months, as well as the vegetocorrector sulpiride 100 
mg in the morning 1 time per day. 
It should be said that the main biochemical manifestation of CTD is hydroxyprolinuria, reflecting the 
breakdown of connective tissue. In this regard, it was of interest to evaluate the effectiveness of the 
proposed treatment for JUD on the content of hydroxyproline and its fractions in the daily urine of 
girls. The results of studying the content of hydroxyproline in morning urine after various types of 
treatment for JD with the presence of CTD manifestations are shown in tables 1-3. 

Table 1 
The content of hydroxyproline and its fractions in the urine of girls with mild primary dysmenorrhea 

with signs of CTD during treatment, M±m 
 

 
Groups 

Oxyproline, µmol/day 
Free peptide-bound 

Control 18,4±1,34 155,7±13,6 
Before treatment 26,02±0,96а 163,64±0,97 а 
After standard therapy 21,76±0,82 а,б 161,42±0,81 
After the proposed therapy 20,63±0,92 б 156,33±1,09 
  

         Note: a - the differences are significant relative to the data of the group of healthy girls, b - the 
differences are significant relative to the data before treatment, c - the differences are significant 
relative to the values of the comparison group after treatment (P<0.05). 
 
As can be seen from Table 1, the content of free hydroxyproline in the urine of girls with mild primary 
dysmenorrhea against the background of CTD with standard treatment significantly decreases by 1.2 
(P<0.05) times relative to the initial parameters, while the level of free and peptide-bound 
hydroxyproline only had a downward trend. 
It should be noted that these values differed from the normative values. With the proposed therapy 
with the inclusion of NSAIDs and a magnesium preparation, the excretion of hydroxyproline and its 
fractions decreased and approached the standard values. 
In the group of girls with moderate JD and signs of CTD who received standard treatment, the content 
of free and peptide-bound hydroxyproline in the urine significantly decreased by 1.2; 1.18 and 1.22 
times relative to the initial parameters, but still significantly exceeded the values of practically healthy 
girls by 1.52 (P<0.01); 1.42 (P<0.01) and 1.64 (P<0.01) times, respectively, to the above indicators 
(Table 2). 

Table 2 
The content of hydroxyproline and its fractions in the urine of girls with moderate UD with signs of 
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CTD during treatment, M±m 
 

Groups 
Oxyproline, µmol/day 

Free peptide-bound 

Control 18,4±1,34 155,7±13,6 

Before treatment 34,54±1,07 а 167,33±0,92 а 

After standard therapy 28,78±0,9 а,б 164,63±0,77 а,б 

After the proposed therapy 20,50±0,47 б,в 156,31±0,31 б,в 

 Note: a - the differences are significant relative to the data of the group of healthy girls, b - 
the differences are significant relative to the data before treatment, c - the differences are 
significant relative to the values of the comparison group after treatment (P<0.05). 
 

The proposed therapy with the inclusion of NSAIDs and a magnesium preparation contributed to a 
more pronounced decrease in the studied parameters: the content of free hydroxyproline by 1.68 
(P<0.001) and 1.4 (P<0.01) times, peptide-bound hydroxyproline - by 1.68 (P<0.001) and 1.42 
(P<0.01) times compared with baseline and comparison group values. The excretion of all fractions of 
hydroxyproline significantly decreased and approached the values of practically healthy individuals. 
In the group of girls with severe JD and signs of CTD who received standard treatment, the content of 
free and peptide-bound hydroxyproline in the urine significantly decreased by 1.21 (P<0.05); 1.28 
(P<0.05) and 1.14 times relative to baseline. Despite this decrease, all of the above parameters still 
significantly exceeded the values of practically healthy girls in 2.52 (P<0.001); 2.34 (P<0.001) and 
2.72 (P<0.001) times, respectively, of the above indicators. 

Table 3 
The content of hydroxyproline and its fractions in the urine of girls with severe JD with signs of 

CTD during treatment, M±m 
 

Groups 
Oxyproline, µmol/day 

Free peptide-bound 

Control 18,4±1,34 155,7±13,6 

Before treatment 57,83±0,88 а 171,06±0,97 а 

After standard therapy 47,63±0,76 а,б 169,21±4,12 а,б 

After the proposed therapy 22,11±0,88 а,б,в 157,12±6,35 а,б,в 

 Note: a - the differences are significant relative to the data of the group of healthy girls, b - the 
differences are significant relative to the data before treatment, c - the differences are significant 
relative to the values of the comparison group after treatment (P<0.001). 

 
The proposed therapy with the inclusion of NSAIDs + magnesium drug with pyridoxine + microdosed 
monophasic COC and vegetocorrector sulpiride contributed to a more pronounced decrease in the 
studied parameters: the content of free oxyproline - 2.62 (P<0.001) and 2.15 (P<0.001) times, peptide-
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bound hydroxyproline - 2.79 (P<0.001) and 2.18 (P<0.001) times compared with the baseline and 
values of the comparison group. All studied indicators approached the values of practically healthy 
individuals. 
The content of hydroxyproline and its fractions in the urine of girls with mild primary dysmenorrhea 
with signs of CTD during treatment, M±m 
A comparative study of the results of treatment showed that, along with changes in the state of the 
ANS and the state of the connective tissue, the changes also affect the structural formations of the 
constituents of the connective tissue - the ligamentous apparatus of the spine and the connective tissue 
elements of the walls of blood vessels, including cerebral vessels. For this purpose, an analysis of REG 
data was carried out depending on the type of treatment, the data of which are presented below (Table 
4.). 
As can be seen from the table, before treatment the main signs of an increase in the tone of arterial 
vessels of varying severity were detected in 27 (11.7%) girls suffering from JD without CTD, then 
after standard therapy in 25 (10.8%) patients, signs of an increase in arterial 

Table 4. 
Signs of vascular changes in rheoencephalography in girls with moderate and severe primary 

dysmenorrhea as a result of treatment 
 
 

Groups 

signs of the 
increased arterial 
tone of cerebral 
vessels 

the decreased 
tone of the 
cerebral veins 

interhemisp
heric 
asymmetry 

cerebrovascular 
discoordination 

n % n % n % n % 

Without CTD 

Before treatment  27 11,7 9 3,9 59 25,6 22 9,5 

After standard therapy 25 10,8 7 3.04 55 23,0 19 8,2 

After the proposed 
therapy 

7 3,04 2 0,08 17 7,3 
11 4,7 

                   With the presence of manifestations of  CTD     

Before treatment  43 18,6 19 8,6 92 40 26 11,3 

After standard therapy 39 16,9 17 7,3 88 38,2 21 9,1 

After the proposed 
therapy 

3 1,3 1 0,04 9 3,9 
2 0,08 

 
the cerebral vascular tone was preserved, and after the proposed therapy, these signs were observed 
only in 7 (3.04%). Of the 43 (18.6%) girls with JD with manifestations of CTD after standard 
treatment, signs of increased tone of cerebral vessels persisted in 39 (16.9%), but after the proposed 
treatment, the above signs were recorded only in 3 (1.3%). Changes of this kind were also observed 
when registering a decrease in the tone of the cerebral veins, phenomena of interhemispheric 
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asymmetry, and the phenomenon of discoordination of cerebral vessels. It should be noted that in 
40.7% of cases, already the next month after the application of the proposed treatment, an improvement 
in the blood supply to the brain and a decrease in peripheral vascular resistance was revealed. In 
addition, at the end of treatment, normalization of the tone of small arteries and arterioles and 
facilitation of venous outflow was observed. The asymmetry of pulse blood filling, which is a sign of 
interhemispheric asymmetry, ranged from 37 to 71%, which is significantly lower compared to the 
data obtained during the pain syndrome. For patients with JD, a discoordinated state of cerebral vessels 
was characteristic, which was expressed in the narrowing of intracranial and expansion of extracranial 
vessels of the brain, in 40 (17.3%) girls with JD, of which 21 (9.1%) with CTD, the above changes 
persisted after standard treatment, and after the proposed treatment, they were found only in 17 (7.3%) 
without CTD and in 9 (3.9%) with CTD. 
CONCLUSIONS:  
1. In girls with JD and the prevalence of signs of the increased arterial tone of the cerebral vessels, 
along with a decrease in blood supply and an increase in vascular tone, a decrease in the tone of the 
cerebral veins was characteristic due to a mismatch between arterial inflow and venous outflow, which 
led to headaches during menstruation. 
2. For patients with JD, a discoordinated state of the cerebral vessels was characteristic, which was 
expressed in the narrowing of the intracranial and expansion of the extracranial vessels of the brain. 
3. The proposed treatment with the inclusion of magnesium preparations in combination with 
pyridoxine and a vegetocorrector was reflected in an improvement in the blood supply to the brain, 
which led to a gradual leveling of cerebral symptoms. 
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