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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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reziume 

endoTeluri disfunqcia da lokaluri sklero-
dermiis paTogenezuri fenotipebi

m. al-omari obadex, s.bondari

vinicas n.pirogovis sax. erovnuli samedicino 
universiteti, kanisa da veneriul sneulebaTa 
kaTedra, ukraina

arsebobs kerovani sklerodermiis ramdenime 
paTogenezuri modeli, Tumca, kvlevebi, sadac Ses-
wavlilia endoTelini-1-is, sisxlZarRvTa endo-
Teliumis zrdis faqtoris (VEGF-A) da ujredu-
li adheziis molekula-1-is (VCAM) roli araa 
mravalricxovani.
kvlevis mizans warmoadgenda endoTeliumis 

sisxlZarRvovani, proliferaciuli da adheziuri 
funqciebis darRvevebis Sefaseba endoTelin-1-is, 
sisxlZarRvTa endoTeliumis zrdis faqtoris da 
ujreduli adheziis molekula-1-is Semcvelobis 
WrilSi kerovani sklerodermiis dros.
gamokvleulia 78 pacienti kerovani sklero-

dermiiT da 35 janmrTeli piri: saSualo asaki 
- 44,2±17,6 weli; 73 (64,6%) - qali, 40 (35,4%) - mama-

kaci. yvela pacients Cautarda klinikuri, labo-
ratoriuli, imunofermentuli kvleva (endoTeli-
ni-1, VEGF-A, VCAM-1). kerovani sklerodermiis 
dros aRiniSna endoTeliumis sisxlZarRvovani, 
proliferaciuli da adheziuri funqciis dar-
Rvevebi da endoTelini-1-is (p<0,05), VEGF-A-s 
(p<0,05) da VCAM-1-is (p<0,05) Semcvelobis mateba. 
idiopaTiuri atrofodermiis dros gamovlinda 
endoTelini-1-is donis momateba (p<0,05). kerovani 
sklerodermiis vazospastiuri tipi dadgenilia 
20 wlamde (p<0,05) da 70 welze meti (p<0,05) asakis 
pacientebSi. aRiniSna paTogenezis U-s magvari 
asakobrivi damokidebuleba: VEGF-A-s maRali 
Semcveloba 20 wlamde asakis (p<0,05) da 35 welze 
meti asakis (p<0,05) pacientebSi. VCAM-1-is ufro 
maRali done gamovlinda qalebSi, mamakaceb-
Tan SedarebiT (p<0,05). Semcvelobis asakobrivi 
damokidebulebis analiziT gamovlinda VCAM-1-is 
U-s magvari damokidebuleba - maqsimaluri Sem-
cveloba 20 wlamde (p<0,05) da 55-70 wlis (p<0,05) 
asakis pacientebSi. avtorebi daaskvnian, rom endo-
Teluri disfunqciis biomarkerebis (endoTelini-1, 
VEGF-A da VCAM-1) done kerovani sklerodermiis 
mqone pacientebSi dakavSirebulia daavadebis mim-
dinareobis sxvadasxva fenotipTan – vazospasti-
uri, proliferaciuli an adheziuri. 

THE FAMILIAL HYPOCALCIURIC HYPERCALCEMIA PRESENTED 
WITH ADVANCED HYPERCALCEMIA AND EXTREMELY HIGH PARATHORMON LEVELS 

(CASE REPORT)

1Cengiz H., 2Varim C., 1Demirci T., 1Cetin S., 2Karacaer C., 3Koçer H.

1Sakarya University Research and Education Hospital, Department of Endocrinology and Metabolism; 
2Sakarya University Medicine Faculty, Department of Internal Medicine; 

3Sakarya University Research and Education Hospital, Department of General Surgery, Turkey

The most common cause of hypercalcemia in outpatient services 
is primary hyperparathyroidism (PH). Familial Hypocalciuric Hy-
percalcemia (FHH) is easily confused with PH. Approximately 2% 
of cases examined as hyperparathyroidism are proven to be FHH. 
Mild hypercalcemia concomitant normal PTH levels, low urine cal-
cium and family history are helpful clues in differential diagnosis. 
Here we examined the case of FHH which was thought to be com-
plete PH in terms of presentation.

Case Report. Our case is 51 year old woman admitted to out-
patient clinic because of weakness, muscle and joint pain. In the 
first laboratory test, Parathormone (PTH) was found at 134.6 pg/
ml (N:15-68 pg/ml), with Calcium (Ca) at 12.1 mg/dl (N: 8.4-
10.4 mg/dl). The patient was then referred to the Duzce Univer-
sity Hospital Endocrinology Clinic with probable diagnosis of 
PH.after evaluation of the patient in that clinic she had referred 
to surgery for parathyroidectomy.

She was admitted to Sakarya University Hospital General 
Surgery Clinic. Reevaluation in the clinic revealed similar re-

sults, with PTH:257pg/ml; Ca: 12.4 mg/dl; P: 2.4mg/dl; and 25 
OH D vitamin levels of less than 7 ng/ml (N: 20-50ng/ml). The 
24-hour urine Ca was 77. 11mg/d (N: 0-250 mg/day). However, 
Parathyroid Ultrasonography and 99 Tecnessium-Sestamibi 
(MIBI) Scanning did not detect any adenomatous focus due to 
the high calcium and PTH levels. Probable preliminary diag-
nosis was considered in favor of PH and surgery was planned. 
Subtotal complementary thyroidectomy for multinodular goiter 
and four gland exploration and mass excision (thought to be 
parathyroid adenoma during the operation) were performed. 
Pathological examination found a lymphoid, normal parathyroid 
tissue and Hashimoto’s thyroiditis.

In postoperative period, the expected decreases in PTH and Ca 
levels did not occur. Ultrasound, Parathyroid SPECT (Single Pho-
ton Emission Computerized Tomography) and MRI (Magnetic 
Resonance Imaging) did not detect any adenoma focus (Pictures 1 
and2). Due to a family history of hypercalcemia, she was referred to 
our clinic for evaluation of familial hypercalcemic disorders.
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Table 1. Patients Laboratory Results for MEN Syndrome
CU 51y/F Results

Glucose (mg/dl) (65-99) 99
Creatinine (mg/dl) 0.47
ALT (U/L) (5-37) 32
AST (U/L) (5-37) 28
Insülin (IU/ml) 13.6
C-peptid (ng/ml) 2.69
Gastrin (pg/ml) 17.8
Calcitonin (pg/ml) <2
T4 (pmol/L) 0.65
TSH (µU/ml) 12.6
Cortisol (µg/dl) 7.7
Prolactin (ng/ml) 9.2
FSH (mU/ml) 21.5
LH (mU/ml) 66.8
E2 (pg/ml) <10
IGF-1 (ng/ml) 116.4
24 hours urine metanephrine (µg/day) (50-250) 38.4
24 hours urine normetanephrine (µg/day) (100-500) 242.7

Table 2. TheFamilyLaboratoryResults (F:female)
Parameters CU/51/F FS/76/F BA/59/F SU/27/F EU/20/F FU/15/F
PTH (pg/ml) 107.4 221.5 140 92.6 67.5 51.3
Ca (mg/dl) 12.9 12.5 11.8 11.8 9.6 9.2
P (mg/dl) 2.9 2.4 2.6 2.8 4 4.5

25 OH D Vit (ng/ml) 29.6 10.3 7.5 16.3 12.3 12.2
UCA (mg/day) 44.8 53.1 32.34 37 117.3 55.9

Creatinine (mg/dl) 0.64 0.7 0.68 0.64 0.71 0.57
24 hours urine creatinine 

(mg/day) 770.5 750.22 750.4 999 77.9 75

Ca/Cr rate 0.002 0.004 0.002 0.001 0.11 0.04
Mg (mg/dl) 2.3 2.4 2.2 2.4 2 1.8

Neck US Adenoma
-

Adenoma
-

Adenoma
-

Adenoma
-

Adenoma
-

Adenoma
-

Parathyroid SPECT Adenoma
-

Adenoma
-

Adenoma
-

Adenoma
-

Adenoma
-

Adenoma
-

DEXA Lumbar T:-0.2
Femur T:0.8

Lumbar T:-1.2
Femur T:-0.2

Lumbar T:-3.5
Femur T:-1.5

Lumbar Z:-1.4
Femur Z:-0.3

Lumbar Z:-2.4
Femur >Z:-1.5 -

Urolithiasis - - - - - -

In her family history, she reported hypercalcemia in a sister, 
brother, mother and one of her daughters (pedigree chart in Fig.). 
There was no history of pancreatitis. Physical examination was 
completely normal. In her laboratory routines, calcium was el-
evated, while declining phosphorus and concomitant inappropri-
ate high PTH levels were redetected. Her electrocardiography, 
plain thorax radiography and abdomen ultrasound were normal. 
There was no osteoporosis found in bone densitometry.

The patient was first screened for Multiple Endocrine Neopla-
sia (MEN) Type 1 and Type 2.

Pituitary hormone panel insulin gastrin and calcitonin 
hormone levels and 24-hour urine catecholamine levels were 

normal (Table 1). Plasma gastrin level was measured via the 
Radioimmunoassay method in a Beckman Coulter AU5800® 
with commercially available kits to exclude, Zollinger Ellison 
Syndrome which is the one of most common neuroendocrine 
tumors in MEN-1. Pituitary and upper abdominal MRI results 
were normal. 

When the patient was referred to our clinic Ca value was 
13.3 mg/dl; PTH value was: 81.4 pg/ml; 24 hours urine cal-
cium was: 42.78 mg/day; Ca/Cr level was found to be 0.0019. 
Because of family history, her family members were also 
screened for hypercalcemic familial syndromes. Her hyper-
calcemic relatives, including her mother, one sister, and three 
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daughters (of which two were normal) were screened in the 
same way. Due to extreme hypercalcemia and accompany-
ing inappropriately high PTH levels, which are not typical 
for FHH, MEN screening was performed once. All biochemi-
cal tests and MRI screens, Neck ultrasound and DEXA were 
found to be normal (Table 2). Then, we replaced 25-OH D 
vitamin properly. After replacement and correction of 25-OH 
vitamin D, no significant changes in parathormone and Phos-
phorus levels were detected.

In the CaSRgene profile screening, a previously identified het-
erozygous c.554G> A (p.R185Q) CaSR gene mutation was de-
tected in the index case. The genomic DNA was extracted from 
the peripheral blood samples of the proband (Quickgene DNA 
Whole Blood Kit S, Fujifilm). The CASR gene was amplified 
by polymerase chain reaction and sequenced using Sanger Se-
quencing (ABI3130® automated sequencer). The other hyper-
calcemic relatives of the patient were also screened for the same 
genetic mutation. This mutation was also detected in the other 
clinically affected individuals, while no mutation was detected 
in the genetic screening of two normocalcemic daughters with 
normal parathormone levels (Fig.).

Fig. The Pedigree Chart of the FHH family. (Patient is Red 
and Affected family members are blue)

The patient and relatives were informed and informed consent 
forms were obtained. Currently, the patient and relatives are be-
ing followed by our outpatient clinic. No complications were 
encountered in the follow-up of the family.

Familial Hypocalciuric Hypercalcemia (FHH) is a rare benign 
hypercalcemic condition with high penetrance and autosomal 
dominant inheritance [1]. Diagnosis is made by the presence of 
mild hypercalcemia with slightly elevated or normal PTH levels. 
24-hour urinary Ca levels below 100mg/day and Ca /Creatinine 
ratio of less than 0.02 and with a family history. Slightly elevat-
ed PTH levels are present in 15-20% of patients [2]. Patients are 
usually clinical asymptomatic.

The Ca-PTH saturation curve shifts to the right due to inacti-
vating mutations in the CaSR gene. Thus, higher Ca values ​​are 
required to suppress PTH secretion [3]. CaSR is described in 
many tissues and organs. They are mainly determined in the cell 
membrane of parathyroid chief cells and thick ascending Henle 
tubule in kidney, but have also been identified in the bone mar-
row, breast, thyroid, and gastrointestinal tissue [2].

Familial Hypocalciuric Hypercalcemia generally occurs as a re-
sult of CaSR gene mutations (3q21.1) in the short arm of chromo-

some 3 in 65% of cases (FHH1) [3-5]. The GNA11 gene mutations 
(FHH2) in the short arm (19p13.3) of the chromosome 19 is seen in 
an average of 5% of cases, while in 20-25% cases, adapter related 
protein complex 1 sigma 2 (APS1σ2) gene mutations (FHH3) are 
shown in the long arm of the 19th chromosome (19q13.3) [6].

In most cases, FHH is diagnosed incidentally. Normal PTH lev-
els are usually associated with mild hypercalcemia. In 15-20% of 
cases PTH might be slightly elevated. While cases are generally 
clinically asymptomatic, polyuria, constipation, renal insufficiency, 
neuropsychiatric disorders and pancreatitis may rarely be seen 
due to hypercalcemia [7]. Certain mutations in the CaSR gene are 
thought to predispose to pancreatitis [8].

Interestingly, this family has extreme hypercalcemia and con-
comitant extreme high PTH levels. In classical FHH, serum calci-
um levels rarely exceed 11 mg/dl and PTH usually remains normal. 
However, in our case calcium levels up to 14 mg/dl and up to 4-5 
times of upper limit of PTH levels at follow up were found, and this 
is not an expected condition for FHH. This is the interesting part of 
our FHH family. For these reasons, the possibility of FHH in this 
family was not considered for a long time. Parathyroidectomy was 
even performed in the index case, and familial syndromes such as 
MEN were screened and excluded. While normal phosphate and 
high magnesium levels are seen in FHH, hypophosphatemia and 
normomagnesemia are present in our cases. This also fits PH rather 
than FHH. The family history of these patients and low levels of 
urinary calcium level are associated with FHH, but accompanying 
vitamin D deficiency in our patients has always been a prudent in-
terpretation of low urinary Ca levels. However, diagnosis was con-
firmed with genetic tests.

In various studies, FHH type 3 has exhibited a higher level of 
hypercalcemia and higher PTH level [2,9]. Although we found 
a CaSR gene mutation in the index case and other affected in-
dividuals, this fits genetically to type 1 but presents clinically 
like type 3. However, even in Type 3 FHH, the averages of cal-
cium and parathyroid hormones are far below the figures in our 
series. This degree of advanced hypercalcemia and parathyroid 
hormone has rarely been mentioned in a literature review [10].

Conclusion. In conclusion, FHH in the family background 
of patients presenting with hypercalcemia should be considered.
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SUMMARY

THE FAMILIAL HYPOCALCIURIC HYPERCALCEMIA 
PRESENTED WITH ADVANCED HYPERCALCEMIA 
AND EXTREMELY HIGH PARATHORMON LEVELS 
(CASE REPORT)

1Cengiz H., 2Varim C., 1Demirci T., 1Cetin S., 2Karacaer C., 
3Koçer H.

1Sakarya University Research and Education Hospital, Depart-
ment of Endocrinology and Metabolism; 2Sakarya University 
Medicine Faculty, Department of Internal Medicine; 3Sakarya 
University Research and Education Hospital, Department of 
General Surgery, Turkey

Familial Hypocalciuric Hypercalcemia (FHH) is a rare benign 
condition inherited in an autosomal dominant pattern with high 
penetrance. This rare genetic condition is detected in approximately 
2% of cases examined as primary hyperparathyroidism (PH). The 
Calcium Sensing Receptor (CaSR) gene’s inactivating mutations 
result in a calcium-parathormone level-saturation curve shift to the 
right. Generally, the calcium level does not exceed 11,5 mg/dl and 
the PTH is seen normal. In our case and in her family, extreme high 
blood calcium levels up to 14 mg/dl and accompanying advanced 
parathyroid hormone levels rising up to five times the upper limit of 
normal were detected. Due to these high PTH levels and advanced 
hypercalcemia, she was thought to have PH as a primary diagnosis. 
The case and her family are an interesting phenomenon that do not 
clinically fit classical FHH. 

Keywords: familial hypocalciuric hypercalcemia, parathor-
mone, calcium sensing receptor, hyperparathyroidia.

РЕЗЮМЕ

СЕМЕЙНАЯ ГИПОКАЛЬЦИУРИЧЕСКАЯ ГИПЕР-
КАЛЬЦИЕМИЯ, ВЫРАЖЕННАЯ ГИПЕРКАЛЬЦИЕ-
МИЕЙ И ЧРЕЗВЫЧАЙНО ВЫСОКИМИ УРОВНЯМИ 
ПАРАТГОРМОНОВ (КЛИНИЧЕСКИЙ СЛУЧАЙ)

1Дженгиз Х., 2Варим Дж., 1Демирджи Т., 1Четин С., 
2Караджаерш Дж., 3Кочерш Х.

1Университет Сакарья, Научно-образовательная больница, 
отделение эндокринологии и обмена веществ; 2Универси-

тет Сакарья, Медицинский факультет, кафедра внутрен-
них болезней; 3Университет Сакарья, Научно-образова-
тельная больница, отделение общей хирургии, Турция

Семейная гипокальциурическая гиперкальциемия (СГГ) 
- редкое генетическое доброкачественное заболевание, 
унаследованное по аутосомно-доминантному типу с высо-
кой пенетрантностью, выявляется примерно в 2% случаев, 
рассматриваемых как первичный гиперпаратиреоз (ПГ). 
Деактивирующие мутации гена кальциевого рецептора 
(CaSR) приводят к смещению кривой насыщения уров-
ня кальций-паратгормона вправо. Как правило, уровень 
кальция не превышает 11,5 мг/дл, а паратгормон находит-
ся в пределах нормы. В описанном случае у пациентки 
и её семьи обнаружены чрезвычайно высокие уровни каль-
ция в крови (до 14 мг/дл) и сопутствующий повышенный 
уровень паратиреоидных гормонов (ПТГ) - до пяти раз 
выше нормы. Ввиду высокого уровня ПТГ и сильно вы-
раженной гиперкальциемии поставлен первичный диа-
гноз ПГ. Представленный семейный случай - интересный 
феномен, который не укладывается в клинические рамки 
классической СГГ.

reziume

ojaxuri hipokalciuri hiperkalciemia warmod-
genili gamoxatuli hiperkalciemiiT da paraT-
hormonis ukiduresad maRali doniT (klinikuri 
SemTxveva)

1x.jengiz, 2j.varim, 1t.demerji, 1s.Cetin, 2j.karajaerS, 
3x.koCerS

1saqarias universiteti, samecniero da saganmanaT-
leblo hospitali, endokrinologiisa da meta-
bolizmis departamenti; 2saqarias universiteti, 
samedicino fakulteti, Sinagani medicinis depar-
tamenti; 3saqarias universiteti, samecniero da 
saganmanaTleblo hospitali, zogadi qirurgiis 
departamenti, TurqeTi

ojaxuri hipokalciuri hiperkalciemia (ohh) 
- iSviaTi keTilTvisebiani memkvidreobiT miRe-
buli autosomur-dominanturi tipis daavadebaa, 
maRali SeRwevadobiT. es iSviaTi genetikuri 
daavadeba gvxvdeba, daaxloebiT, 2% SemTxvevaSi 
da ganixileba rogorc pirveladi hiperpara-
Tireozi. 
kalciumis receptoris genis deaqtivirebadi 

mutaciebi iwvevs kalcium-paraThormonis donis 
gajerebis mrudis gadanacvlebas marjvniv. 
avtorebis mier moyvanil SemTxvevaSi pacients 

da misi ojaxis wevrebs aRmoaCnda kalciumis zed-
miwevniT maRali done sisxlSi (14  mg/dl), aseve 
paraThormonis momatebuli done - 5-jer meti 
normaze. paraThormonis maRali donis da Zli-
erad gamoxatuli hirepkalciemiis gamo dasmuli 
iqna pirveladi hiperparaTireozis diagnozi.
avtorebis mier warmodgenili ojaxuri SemT-

xveva warmoadgens metad saintereso fenomens, ro-
melic ar Tavsdeba klasikuri ojaxuri hipokal-
ciuri hiperkalciemiis klinikur CarCoSi.


