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SUMMARY

Objective: To investigate the etiology of menstrual disorders among patients undergoing hemodialysis due to chronic
renal failure by assessing menstrual history, serum hormone levels and other biochemical factors.

Material and methods: Thirty patients undergoing hemodialysis and 30 healthy women at reproductive age were
enrolled in our study. Demographic characteristics, hormonal and biochemical data, sonographically measured
endometrial thickness values of the subjects were compared. In addition, the present and the pre-hemodialysis
menstrual pattern of the patients undergoing hemodialysis were recorded. The hormonal, hematological and
biochemical data of the patients were compared according to their menstrual patterns.

Results: No statistical significance was seen between age, BMI, gravida, parity, abortion and curettage among groups
(p>0.05). Hemoglobin and hematocrit levels were significantly lower in the hemodialysis group than in the control
(p<0.05). Although serum FSH levels were higher and estradiol levels were lower in the hemodialysis group, these
differences were not statistically significant (p>0.05). Mean serum LH and prolactin levels were significantly higher
in the hemodialysis group compared to the control (p<0.05). No statistically significant difference was noted for
endometrial thickness between the groups (p>0.05). Serum LH and prolactin levels were higher and serum FSH,
estradiol and TSH levels were lower in patients who developed amenorrhea after hemodialysis treatment when
compared to non-amenorrheic subjects. However, these differences were not statistically significant (p>0.05).
Discussion: The most important factor in the etiology of menstrual disorders seen in chronic renal failure patients
was high serum LH and prolactin levels. Hemodialysis is a successful treatment that extends life expectancy and

ameliorates the hypothalamo-pituitary-ovarian axis in chronic renal failure patients.

Key words: chronic renal failure, hemodialysis, menstrual disturbances, hormone profiles

Journal of Turkish Society of Obstetrics and Gynecology, (J Turk Soc Obstet Gynecol), 2011; Vol: 8 Issue: 1 Pages: 32- 9

OZET

HEMODIiYALiZ HASTALARINDA HORMON PROFILLERI
VE MENSTRUEL SiKLUSLA iLiSKiSi

Amag: Kronik bobrek yetmezligi (KBY) nedeniyle hemodiyalize giren hastalarin menstriiel oykii ile birlikte, hormon
seviyelerine ve diger biyokimyasal faktorlerine bakarak, menstriiel bozukluklarmm altinda yatan mekanizmay: arastirmak.

Gereg ve yontemler: Calismamiza, reprodiiktif yas grubunda, hemodiyalize giren 30 hasta ile 30 saglikli kadmn alindi. Olgularin
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demografik ozellikleri, hormon profilleri, biyokimyasal degerleri ve ultrasonografi ile él¢iilen endometriyal kalinliklar
karsilastirildl. Ayrica hemodiyaliz hastalarimin diyaliz programina alinmadan ve alindiktan sonraki detayli menstriiel ve
Jinekolojik éykiileri alindi, menstriiasyon sekillerine gére hormonal, hematolojik ve biyokimyasal degerleri karsilastirild.
Bulgular: Hasta ve kontrol grubu arasinda yas, VKI, gravida, parite, abortus ve kiiretaj acisindan istatiksel olarak
anlamli bir fark tespit edilmedi (p>0,05). Hemodiyaliz grubunda kontrol grubuna gére hemoglobin ve hematokrit
degerleri istatistiksel olarak anlamli derecede diistik bulundu (p<0,05). Hemodiyaliz grubunda FSH degerleri daha
yiiksek, ostradiol degerleri daha diisiik bulunmasma ragmen her iki grup arasinda istatistiksel olarak anlaml bir farklilik
yoktu (p>0,05). Hasta grubunda LH ve prolaktin degerlerinin ortalamasi kontrol grubuna gore istatistiksel olarak
anlamly derecede daha yiiksekti (p<0,05). Hasta ve kontrol grubu arasinda ultrasonografik olarak él¢iilen endometrial
kalinlik ortalama degerleri bakimindan istatistiksel olarak anlaml bir farklilik yoktu (p>0,05). Hemodiyaliz sonrasi
amenore gelisen hastalarin LH ve prolaktin degerleri amenore gelismeyen hastalara gére daha yiiksek, FSH, dstradiol
ve TSH degerleri ise daha diisiik olarak saptandi. Fakat bulunan bu fark istatistiksel olarak anlaml degildi (p>0,05).
Sonug: KBY hastalarinda goriilen menstriiel bozukluklarin etyolojisindeki en onemli faktér, bu hastalarda saptanan
LH ve prolaktin yiiksekligidir. Hemodiyaliz bu hastalarin yasam siirelerini uzatan ve hipotalamus-hipofiz-over aksinin

diizelmesini saglayan basarili bir tedavidir.

Anahtar kelimeler: hemodiyaliz, hormon profilleri, kronik bobrek yetmezligi, menstriiel bozukluklar

Tiirk Jinekoloji ve Obstetrik Dernegi Dergisi, (J Turk Soc Obstet Gynecol), 2011; Cilt: 8 Sayi: 1 Sayfa: 32- 9

INTRODUCTION histories of chronic renal failure patients undergoing
hemodialysis, along with hormone levels and other
Reproductive disorders are common in adult patients biochemical factors.
from both sexes with end-stage renal disease(!). It has
been reported that in female patients hypothalamic-
hypophysial regulation is disrupted due to increase in MATERIALS AND METHODS

growth hormone and prolactin levels as a result of uremia,

and that libido decreases in women as in men(2-7), In our study, 30 patients undergoing hemodialysis
In women with chronic renal failure (CRF), since the LH (patient group), 30 control patients (control group) and
surge stimulated by estrogen does not happen, anovulation, a total of 60 patients that agreed to participate in the
menstrual disorders and infertility develops ®). Furthermore, study were included. Before the study was started
in uremic patients even if gonadotropin levels increase approval was provided by the ethics committee of SSK
following ovarian stimulation with clomiphene, there is Istanbul Training and Research Hospital. Patients in
no increase in estrogen levels. This supports the existence the reproductive age group were included in order to
of ovarian resistance against stimulation®). Studies have minimize the changes of the menstrual and hormonal
shown that 50-100% of patients have amenorrhea®), and parameters due to age. 30 patients that undergo
among the patients that have periods 50 to 80% have hemodialysis in SSK Istanbul Training and Research
hypermenorrhea, menometrorrhagia, or oligomenorrhea Hospital Hemodialysis Unit and Ozgdziikara
(5.10,11) In addition, while amenorrhe was detected in Hemodialysis Center for a minimum of 12 months due
women with high prolactin, regular menstruation was to chronic renal failure, who have less than 5 ml /
reported in women with the lowest level of prolactin(®). minute of creatinine clearance, and who are in the
Normal menstrual cycles and ovulation might be seen with reproductive age group (15-45 year) were included.
the start of hemodialysis(11:12), Patients that had gynecological operation such as
As the length of life increase with the emerging treatment hysterectomy and/or oophorectomy, that were exposed
options, especially in women, we started to face of the to any cranial operation or intervention, patients that
problems related to reproductive system more frequently. had any known endocrine and / or gynecologic disease,
In this study, we aimed to investigate the mechanism use a hormonal drug or oral contraceptives for
underlying the menstrual disorders by looking at menstrual contraception, are not conscious enough to give the
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story were excluded from the study.

Bicarbonate dialysis was performed in all the patients in
the study and during the dialysis low-molecular-weight
heparin (Fragminin, Fraxiparine) was used for the
prevention of clotting of the blood. Phos-ex 3X1 or 3x2
oral tablets, Vitamin D3, B-complex vitamins were used
as calcium supplements and in order to bind phosphorus,
folic acid was used in megaloblastic anemia and
erythropoietin was used in patients that have a hematocrit
level less than 30%, and patients with albumin levels
below 4g/dL were receiving essential amino acids.
Nephrological stories of patients, a detailed menstrual
history before and after the dialysis program were
obtained, various demographic characteristics (age,
body mass index (BMI), gravidity, parity, abortion,
curettage, duration of dialysis, their causes and the
number of weekly dialysis) were questioned and
recorded. Whether they had amenorrhea or not after
the dialysis, duration of amenorrhea, and usage of any
method of contraception were asked, the existence of
galactorrhea and hirsutism were assessed.

Venous blood was obtained from the hemodialysis patients
on the 5th day of menstruation (if they would have dialysis
on the 5th day of menstrual cycle just before the dialysis)
for hormonal and biochemical studies. Hemoglobin,
hematocrit, urea, creatinine, sodium, potassium, calcium,
AST, ALT, phosphorus, fasting blood glucose and FSH,
LH, estradiol, TSH, and prolactin levels among the
hormones were measured.

30 women that resorted to SSK Istanbul Training
Hospital, II. Obstetrics and Gynecology outpatient clinic,
who are in the reproductive age group (15-45 years),
have no systemic or non-hormonal disease, and have
regular menses were recruited in the control group. On
the 5t day of menstruation, at 8:30 in the morning, after
12 hour fasting, venous blood was taken and biochemical
and hormonal parameters were studied. The demographic
characteristics of the control group (age, BMI, gravidity,
parity, abortion, curettage) were also recorded.
Hemodialysis and control groups were compared in terms
of all these parameters.

In the biochemistry laboratory of SSK Istanbul Teaching
Hospital urea, creatinine and electrolytes were analysed
using Olympus AU 5223 automated analysis device,
and complete blood count analysis was performed in
the Sysmex SE-9000 device models. FSH, LH, TSH
and prolactin levels were evaluated in ACS 180 analysis

device using electrochemiluminescence immunoassay
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technique. References of the biochemical laboratory
were used for the interpretation of the test results. In
addition, during the 8th day of menses the endometrial
thickness of all the patients undergoing hemodialysis
and the control group was measured by pelvic
ultrasound and compared between groups.

Hemodialysis patients were divided into four groups as
amenorrheic, oligomenoreic, menorrhagic and regular
according to their forms of menstruation. Hormonal,
hematologic and biochemical values of patients from
these four groups were compared. In this study, the patients
were also divided into two groups as patients that have
amonerrhea or not following the dialysis and they were
compared with respect to hormonal parameters. Among
the patient group in all the patients with menstrual
irregularities, spontaneous menstruation was waited to
perform hormonal and biochemical blood tests and no
treatment was started in none of the patients.

In our study SPSS 9.0 (SPSS Inc., Chicago, Illinois) software
package was used for the statistical analysis. For comparison
of patient and control groups Student's t-test and Mann-
Whitney U test were performed. Kruskal-Wallis test was

used for comparison of more than two groups.

RESULTS

Demographic data and comparisons of 30 hemodialysis
and 30 control patients a total of 60 patients are shown
in Table I. The mean age in the patient group and
control group were 34.17 +6.59 and 32.63 +5.67,
respectively. There was not any statistically significant
difference (p> 0.05) between the patients and the
control group in terms of age, BMI, gravidity, parity,

previous abortions and curettage.

Table I: Demographic data of hemodialysis patients and the control group.

PATIENT CONTROL p value
Age (averagetSD) 34,17 6,59 32,63 5,67 0,338
BMI (average+SD) 22,92 3,76 24,54 2,87 0,064
GRAVIDA
(median (min-max)) 1,00  (0,00-4,00) 2,00 (0,00-5,00) 0,815
PARITE
(median (min-max)) 1,00  (0,00-4,00) 1,00 (0,00-4,00) 0,981
ABORTUS
(median (min-max)) 0,00  (0,00-2,00) 0,00 (0,00-2,00) 0,139
KURETAJ

(median (min-max)) 0,00  (0,00-2,00) 0,00 (0,00-3,00) 0,061

BMI; body mass index

SD; standard deviation



Hormone profiles and their relation with menstrual cycles in patients undergoing hemodialysis

In the hemodialysis patients the average duration of
dialysis was determined as 6.28 years (at least 1.5
years, 22 years at most), and the average number of
weekly dialysis was determined as 3.

The hematologic and biochemical values of patient
and control groups are shown in Table II. Hemoglobin
and hematocrit values were found significantly lower
(p <0.05) in the hemodialysis group compared to the
control group. Sodium, potassium, urea, creatinine and
phosphorus levels, on the other hand, were significantly

higher (p <0.05) in the hemodialysis patients.

Tablo I1: The hematologic and biochemical values in hemodialysis

patients and the control group.

PATIENT CONTROL
average+= SD average+ SD  pvalue

Hemoglobin (g/dL) 10,21 1,10 12,94 0,74 0,000%*
Hematocrit (%) 31,18 3,43 38,35 1,86 0,000%*
Sodium (mmol/L) 141,40 4,06 139,03 1,30 0,004*
Potassium (mmol/L)4,68 0,90 4,02 0,24 0,000%*
BUN (mg/dl) 155,80 43,07 25,93 8,60 0,000*
Creatinine (mg/dl) 9,58 1,84 0,84 0,15 0,000*
Blood glucose (mg/dl) 82,97 18,13 81,17 10,68 0,641

Calcium (mg/dl) 9,56 1,17 9,53 0,29 0,881
Phosphorus (mg/dl) 6,47 1,73 3,56 0,44 0,000*
AST (U/L) 14,93 7,27 17,30 6,32 0,184
ALT (U/L) 17,57 10,60 16,80 6,44 0,736
#<0,05

SD; standard deviation

In Table III, hormone levels and their comparisons in
the patient and control groups are presented. High
levels of LH and prolactin in the patient group compared
to control group were statistically significant (p <0.05).
However, the average TSH levels were significantly
higher (p<0.05) in the control group.

Tablo I1I: Hormonal values in hemodialysis Patients and the control

group.

PATIENT CONTROL

average+ SD average+ SD p value
FSH (mIU/ml) 13,96 26,63 5,44 3,91 0,088
LH (mIU/ml) 17,10 16,22 5,45 3,79  0,000*

Estradiol (pg/ml) 67,58 48,17 77,76 55,52 0,451
Prolaktin (ng/ml) 45,12 40,41 14,78 845 0,000*
TSH (ulU/ml) 1,66 0,78 2,84 3,05 0,046

0<0,05

SD; standard deviation

Despite the high blood levels of prolactin in the chronic
hemodialysis patients, galactorrhea was detected only

35

in 4 (13%) patients. In 2 (7%) patients hirsutism was
detected. None of the patients in the control group had
galactorrhea or hirsutism. 16 hemodialysis patients
(53%) stated that they do not use any method of
contraception, 13 (44%) patients were protected by
their partner, and 1 (3%) stated that they are protected
with tubal ligation.

Mean values of endometrial thickness measured by
ultrasonography in patient and control groups were
6.52 +£2.13 cm and 6.58 £+ 1.59 cm, respectively (p>
0.05).

After taken into the hemodialysis programl4
hemodialysis patients (47%) developed amenorrhea
and the average duration of amenorrhea was found to
be 12 months. With the hemodialysis treatment
amenorrhea disappeared in 9 (64%) of the patients,
and amenorrhea continued during the study in only 5
of these patients (36%). After the hemodialysis LH
and prolactin levels in the group that developed
amenorrhea were higher compared to group that did
not develop amenorrhea on the other hand FSH,
estradiol and TSH were lower (Table IV) (p>0.05).

Tablo IV: The hormone levels in hemodialysis patients that had

post-amenorrhea.

AMENORRHEA AMENORRHEA

() (n=16) (+) (n=14)

average £ SD average+ SD  pvalue
FSH (mIU/ml) 14,24 26,11 13,64 28,19 0,952
LH (mIU/ml) 14,57 16,15 19,98 16,42 0,371
Estradiol (pg/ml) 78,84 57,69 57,74 37,15 0,238
Prolactin (ng/ml) 38,76 33,54 52,39 47,31 0,366
TSH (ulU/ml) 1,83 0,89 1,47 0,60 0,213

SD; standard deviation

n; mumber of patients

Among the hemodialysis patients 17 (57%) of them
had regular menstruation, 7 (23%) of them had
oligomenorrhea, 5 (17%) had amenorrhea, and 1 (3%)
had menometrorrhagia. Among these patients the
average ages in the group with regular menstruation
(17 patients) and with amenorrhea (13 patients) were
34.88 = 7.32 and 33.23 + 5.64 years, respectively, the
average duration of dialysis was 75.88 + 60.04 and
74.77 £ 23.70 months, respectively, and there were no
statistically significant difference between the two
groups (p> 0.05).

After the patients were divided into four groups
according to their menstrual features, FSH, LH,
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estradiol, prolactin and TSH values are shown in Table
V. The mean estradiol levels in the group that have
regular menstrual cycles were significantly higher (p
<0.05) compared to other groups.

According to menstrual status, mean values of
potassium were significantly higher (p <0.05) in the
amenorrhea group compared to other groups (Table
VI).

DISCUSSION

In patients with end-stage renal failure that did not
have an effective treatment until the 1960s, menstrual
disorders leading to serious physical and emotional
problems are common. In a study of 25 patients in the
reproductive age group with end stage renal failure,
Kawashima et al stated that 20 (80%) patients developed

amenorrhea with dialysis. These patients were follow-

Tablo V: Menstruation by type of hormone levels in hemodialysis patients.

up for 3 to 66 months and showed that menstrual cycle
returned in 14 (70%) of the patients, while in 6 (30%)
of the patients amenorrhea continued(13). Morley et al
reported that among the 12 hemodialysis patients 7
(58%) of the patients developed amenorrhea; in 4
(57%) patients amenorrhea continued after
hemodialysis, and in 3 (42%) patients menses returned
(ID_In our study in line with the literature we also
showed that in a total of 30 hemodialysis patients14
(47%) of them developed amenorrhea after receiving
the dialysis program and found that this lasted for an
average of 12 months. With the hemodialysis therapy,
amenorrhea seemed to disappear in the majority of
these patients. During the study, only 5 of these patients
(36%) amenorrhea persisted, and in 57% of the patients
regular menstruation was seen, 23% of them had
oligomenorrhea, 17% of them had amenorrhea, and
3% had menometrorrhagia.

Menstrual changes and blood hormone levels might

Regular Oligomenorrhea Amenorrhea Menometrorrhagia
(n=17) (n=7) (n=5) (n=1)
average £+ SD average + SD average £ SD average p value
FSH (mIU/ml) 6,75 9,12 5,86 3,25 48,86 54,11 18,70 0,023*
LH (mIU/ml) 11,55 6,78 21,91 20,38 31,41 25,37 6,10 0,029*
ESTRADIOL
(pg/ml) 83,52 57,20 57,07 22,98 35,60 6,73 30,20 0,024*
PROLACTIN
(ng/ml) 29,55 12,19 58,69 47,90 81,60 68,90 32,30 0,343
TSH (ulU/ml) 1,55 0,83 1,97 0,71 1,77 0,70 0,88 0,502
#9<0,05
SD; standard deviation
Tablo VI: Menstriiasyon sekline gore hemodiyaliz hastalarinin hematolojik ve biyokimyasal degerleri.
Regular Oligomenorrhea Amenorrhea Menometrorrhagia
(n=17) (n=7) (n=5) (n=1)
average £ SD average = SD average + SD average p value
Hemoglobin (g/dL) 10,12 1,14 10,24 1,43 10,50 0,60 10,10 0,810
Hematocrit (%) 30,78 3,58 31,29 4,27 32,42 2,05 31,10 0,521
Sodium (mmol/L) 141,94 4,60 141,29 4,11 140,40 1,95 138,00 0,883
Potassium (mmol/L) 4,44 0,92 4,41 0,36 5,74 0,62 5,50 0,015%*
BUN (mgy/dl) 160,53 47,23 137,71 30,37 162,00 48,68 171,00 0,439
Creatinine (mg/dl) 9,61 2,03 9,10 1,89 9,46 0,57 13,30 0,730
Blood sugar (mg/dl) 87,53 21,30 74,14 5,40 80,00 16,99 82,00 0,285
Calcium (mg/dl) 9,28 1,32 10,11 0,68 9,52 1,06 10,70 0,181
Phosphorus (mg/dl) 6,04 1,93 7,09 0,73 6,86 1,97 7,60 0,278
#9<0,05
SD; standard deviation
n; mumber of patients
J Turk Soc Obstet Gynecol 2011; 8: 32- 9 36
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be thought to be parallel. If we look at pituitary-gonadal
axis, studies have shown that LH levels were higher
in premenopausal women with CRF(:11.12,14) Both
the metabolic clearance of LH decreases and production
increases. The reply to the LHRH stimulation is delayed,
but the responses might be normal or above normal.
A limited number of studies suggest that in uremic
female patients pulsatile LH secretion does not
happen(15:16). Diurnal pulsatile LH release, preovulatuar
high levels of LHRH and as a result LH surge necessary
for ovulation could not be monitored in most of the
patients (17:18) While there are studies showing normal
levels of FSH in uremic patients as in follicular and
luteal phases of normal women(!1), there are other
studies reported high levels of FSH(5:15), In contrast
to primary ovarian failure, the decrease in FSH / LH
ratio indicates disorder of hypothalamic-pituitary
regulation. Many factors that might lead to all these
changes were investigated and are still being
investigated(17). In accordance with the literature we
found significantly higher levels of LH in hemodialysis
patients compared to the control group (p <0.05).
Moreover, even though FSH levels were higher in
hemodialysis patients compared to the control group
there was no statistically significant difference (p>
0.05).

Even though estradiol levels in hemodialysis patients
were detected lower than the control group this
difference was not statistically significant (p> 0.05).
Similarly, Lim et al have found in their study including
24 patients that estradiol levels in the follicular phase
were close to the values of the control group(19).
However, several studies including a large number of
cases reported that estradiol levels are significantly
lower compared to the control group(14:15.20),
Another significant change in CRF patients is the
hyperprolactinemia that disrupts ovarian function
suppressing hypothalamus-pituitary-ovarian at many
stages. Increase in prolactin levels in uremic patients
since the 1970sD. Sievertsen et al.(¥) found high
plasma prolactin levels in 70% of the 73 hemodialysis
patients. When the pharmacokinetics of prolactin in
these patients were investigated, the extension of half-
life was found associated with increased production
of the pituitary along with longer clearance time from
the circulation. Increased production rate, on the other
hand, was shown to be associated with unresponsiveness
of lactotrophic cells to the inhibitory effect of dopamine

37

and was shown by longer duration of clearence of
prolactin from the circulation during the dopamine
infusion of 4 micrograms/kg x minute*). In our study,
we found high levels of prolactin in 22 (73%) patients.
In addition, when the patient and control groups were
compared for the prolactin levels, we have seen that
prolactin levels were 3-fold higher in hemodialysis
patients. Even though prolactin levels were high in
73% of the patients, galactorrhea was found only in
13% of them. Similarly, in the literature galactorrhea
was reported in 0% to 40% of hemodialysis patients
(10),

Another issue questioned in patients with CRF is the
cause of frequent amenorrhea.In our study, when the
hormone profile of the group developed amenorrhea
following dialysis was compared with the group that
did not develop amenorrhea LH and prolactin levels
were found higher in the group that developed
amenorrhea, and even if the estradiol levels were lower
there was no statistically significant difference between
the groups (p> 0.05). However, one should not forget
that this hormone levels reflect the last term of the
status of patients after the hemodialysis which means
for a long time (mean 6.28 years). Whereas the time
amenorrhea seen is within the 12 months period right
after the treatment is started. Today, amenorrhea persists
only in 5 these 14 patients.

When the hemodialysis patients are divided into 4 groups
as ones that have regular menstruation, amenorrheic,
oligomenorrheic and menorrhagic, and compared in
terms of hormone profiles, FSH and LH were statistically
higher (p <0.05 ) in 5 patients that amenorrhea persisted
compared to the other patient levels. While prolactin
was higher in the regular group compared to
oligomenorrhea group and higher in oligomenorrhea
group compared to amenorrhea group this difference
was not statistically significant (p> 0.05). In the
amenorrhea group estradiol was lower than the other
groups (p< 0.05). In a study performed on patients that
did not have renal problems and have high levels of
prolactin Topalski et al stated that irregularities increase
as the prolactin levels increase(22),
Matuszkiewicz-Rowinska et al(®) found that LH and
FSH levels were significantly higher in dialysis patients
compared to the other groups. In addition, they have
reported that patients with amenorrhea had significantly
lower levels of serum estradiol®). As it has been shown

hyperprolactinemia is an important cause of menstrual
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disorders in hemodialysis patients.

In our study we used endometrial thickness
measurements as an indicator of ovarian hormones.
As it is known with the direct influence of ovarian
hormones, estrogen and progesterone, cyclic changes
in the endometrium occur as they are easily recognizable
with the sonoraphy. In particular estrogen has trophic
effect on the endometrium. During the proliferative
phase the thickness of the normal endometrium varies
between 4-8 mm(23). In our study the endometrial
thickness in the patient group was 6.52 +2.13 mm and
in the control group it was 6,58+1,59 mm (p> 0.05).
Detection of amenorrhea only in 17% of hemodialysis
patients and regular menstruation in 57% of them might
be the reason of similar endometrial thickness in both
groups. Another important reason for this condition in
these cases is the long-term hemodialysis that all
patients undergo and sufficient time for improvement
of blood parameters. Perhaps if the cases were chosen
among the patients in their first year of treatment, both
hormone levels (prolactin, LH, FSH, estradiol) and
endometrial thickness would have been quite different
than the control group.

In conclusion, in accordance with the literature we
showed that 13 (43%) patients with CRF had menstrual
disorders. In addition, 14 (47%) of these patients
developed amenorrhea following the hemodialysis
program and amenorrhea continued in 5 (36%) cases
throughout the study. The most important cause of
these menstrual disorders is increased levels of LH
and prolactin due to impaired hypothalamic-pituitary-
ovarian axis. In CRF patients who had a short lifetimes
in 1960s even if the most effective treatment is renal
transplantation, hemodialysis is a successful form of
treatment that prolongs the survival of patients and
resolves the menstrual disorders by correcting the

hypothalamic-pituitary-ovarian axis.
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