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Abstract. This article presents an analysis of surgical
treatment of the femoral neck fractures in patients in the
region with selenium deficiency.

Selenium is the most controversial trace element
among other minerals. It has a very limited range between
essential and toxic dose.

The basis of this research is the studying of the results
of surgical treatment of 28 patients aged between 40 and 75
years with closed fractures of the femoral neck, who were

treated during 2014-2015 in the traumatological department
for adults in the hospital of emergency medical services in
Chernivtsi. Osteosynthesis of femoral neck was performed
for patients. All 28 (100%) patients had verified selenium
deficient condition and this fact indicated a possible secon-
dary osteopenia or osteoporosis.
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Introduction. Selenium is the most controver-
sial trace element among other minerals. It has a very
limited range between essential and toxic dose. The
physiological need of selenium for adult men is 70
micrograms and 55 micrograms for women. A higher
level, almost 200 micrograms is required during
pregnancy and lactation period. There are a lot of
transformations of selenium after it gets into the hu-
man body. Trace element affects the functioning of
the body bursting into specific selenium proteins.
Currently, there are near 25 selenium proteins and
more than 35 proteins which include selenium [4].

Glutathione peroxidase family is distinguished
among the specific selenium proteins (GPX) — 6 en-
zymes, thioredoxin reductases (TR) — 3 enzymes,
iodinetyronin deiodinase (D) — 3 forms, selenium
protein P (the only protein that contains more than
one atom of selenium and is a major source of ex-
tracellular selenium, one of the markers of nutritional
supply of selenium), selenium protein W, selenosul-
phates synthetase and a lot of other selenium proteins
the functions of which have not been found yet [2].

Assumption that selenium deficiency is one of
the factors of the development and progression of
tyreopathy is noteworthy nowadays. Almost all the
continental states including Ukraine are selenium
deficiency countries. Especially there is a little
amount of Se in the soils and plants in Vinnytsia,
Volyn, Kyiv, Luhansk, Odesa, Poltava, Ternopil,
Khmelnytsky, Chernivtsi, Kharkiv, Chernihiv, Sumy
regions and in Crimea [3].

The thyroid gland has particularly high need in
selenium and belongs to organs with the highest
level of this element per 1g of tissue. Selenium, like
iodine, is necessary for normal thyroid function, thy-
roid homeostasis. It was found that all three deiodi-
nases, that convert T4 to T3, contain selenocistein. It
shows that the production of active thyroid hormone
depends on the selenium status. Selenium iodine and
thyroxine deiodinases (Ds) present in most tissues
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and provide a mechanism, which regulate an activa-
tion of thyroid hormones [7].

As well as other functions, selenium is closely
related to metabolism of iodine in the body. It shows
that all biogeochemical regions with a lack of iodine,
including Chernivtsi region, have selenium defi-
ciency [1].

The problem of healing bone fractures is one of
the actual in traumatology. Examining factors affect-
ing bone formation is one of the approaches to its
solution [5, 6].

The aim of the research is to promulgate the
results of analysis of surgical treatment of the femo-
ral neck fractures in patients residing in the region
with selenium deficiency.

Materials and Methods. The basis of this re-
search is the studying of the results of surgical treat-
ment of 28 patients between 40 and 75 years with
closed fractures of the femoral neck, who were being
treated during 2014-2015 in the traumatological depart-
ment for adults in the emergency hospital in Cherniv-
tsi. Osteosynthesis of femoral neck was performed for
all patients. All 28 (100 %) patients had verified sele-
nium deficient condition and this fact indicated a possi-
ble secondary osteopenia or osteoporosis.

Determination of selenium in blood plasma of
patients was performed by fluorymetrical method on
spectrofluorimeter SFM25 ("Kontron Instruments",
USA).

Results of experiments were analyzed by varia-
tional statistics method using parametric Student
criterion.

Determination of selenium in the blood plasma
of the examined groups of the patients allowed to
expose that the average value of selenium of the
blood plasma is 78,3+5,1 mg/l, which is below the
optimal value (115-130 mg / 1) and shows the light
degree of selenium deficiency (table).

X-ray densitometry was performed for all pa-
tients for the purpose of diagnosis of secondary os-
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Selenium degree deficiency depending on the amount of Se, mg/1

Table

Selenium degree deficiency Se, mg /1 Number of the patients
Strong deficiency <70 —
Light degree 70-90 28
Suboptimal degree 90-115 —
Optimal degree 115-130 —
Above the optimal physiological need >130 —
Total 28

teoporosis (DEXA). Based on the data of densitome-
try in 27 (96,4 %) patients, mineral density of bone
in the femoral neck and lumbar vertebrac (L1-L4)
had osteoporosis, and in 1 (3,6 %) patient, os-
teopenia. The normal high bone mass (T-criteria) in
terms of standard deviations (SD) was <-2,5 SD in
patients with osteoporosis, and in patients with os-
teopenia — in the range from -1 to -2,5 SD.

According to the classification of Garden, there
were observed 3 fractures (10,7 %) of the 1* type, 2
fractures (7,1 %) of the 2™ type, 16 fractures
(57,1 %) of the 3™ type, and 7 fractures (24,9 %) of
the 4™ type. Therefore, the majority (82 %) was con-
sisted by patients with fractures of the 3™ and 4™
types which were accompanied by disorders of blood
circulation in the head of the femur and were prog-
nostically negative.

Osteosynthesis was performed by special
braces: three spongy cannulated screws with a di-
ameter of 6,5 mm were used for 16 (57,1 %) pa-
tients, dynamic hip screws (DHS) were used for 5
(17,8 %) patients; three spongy non-cannulated
screws with a diameter of 6,5 mm were used for 2
(7,1 %) patients; three paddles nails of diaphyseal
plate were used for 4 (14,2 %) patients and for 1
(3,5 %) patient — nails without diaphyseal plate.

Three (10,7 %) patients from the examined
group of the patients were operated up to 24 hours
after injuries, 13 (46,4 %) patients were operated on
the 2"-5" day after injuries, 11 (39,2 %) patients got
surgery on the 6™-12" day and only 1 (3,5 %) patient
was operated more than after 12 days after an injury.

The minimum time since the injury to surgery
was 21 hours, the maximum — 16 days, the average
number 5,86+1,63 days.

Selenium-active (1 tablet contains 50 micro-
grams of selenium, and 50 mg of vitamin C, duration
of treatment is 1 month) was prescribed to all 28
(100 %) patients, for the elimination selenium defi-
ciency and for the prevention of further development
of osteoporosis. In addition, some recommendations
to the patients’ diet were given: to eat products with
higher selenium content during the period of illness
and recuperation.

Results and discussion of the research. We
studied the concentration of selenium in blood
plasma in 28 (100 %) patients during a year and a
half. Average level of selenium was 91,4+6,8 mg / 1
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in 12 (42,8 %) patients, which shows a light degree
of selenium deficiency (tab. 1), and 16 (57,2 %) pa-
tients had 119 2+3,4 mg/l — an optimal degree of
selenium in blood plasma.

X-ray densitometry was performed for all pa-
tients for the determination of state of bone tissue
density and for the purpose of diagnosis of secondary
osteoporosis (DEXA). According to the data of den-
sitometry in 28 (100 %) patients mineral density of
bone in the femoral neck and lumbar vertebrae (L1-
L4) was osteopenia (-1< T criteria <-2,5).

The results of osteosynthesis were being exam-
ined during the year and a half. Healing of fractures
without complications was observed in 16 (57,1 %)
operated patients. Osteosynthesis was performed by
three spongy cannulated screws in 12 patients —
75 % of all patients where such braces were applied.
Using DHS fractures were fused in 2 patients (40%),
consolidation took place in 2 patients (100%) using
large spongy screws. Fusion was not observed in
those patients for whom osteosynthesis had been
made by nails of diaphyseal plate and nails without
diaphyseal plate. The average periods of fusion in
patients under 50 years were 24,6+1,8 weeks, at the
age of 51-60 years — 25,3+1,8 weeks, at the age of
60-77 years — 25,1£2,5 weeks. Some complications
were found in 12 patients (42,9 %). Nonunion with
osteolysis of heads was found in 4 (25 %) patients,
for one patient osteosynthesis was performed by can-
nulated screws, for two patients osteosynthesis was
performed by three paddles nails of diaphyseal plate,
for one — by three paddles nail. Aseptic necrosis with
the development of difficult post-traumatic arthrosis
was found in 4 (14,2 %) patients, for 3 of them os-
teosynthesis was performed using DHS, and for 1
patient (67,5 %) using cannulated screws.

Conclusions
1. The main reason of the femoral neck frac-
tures in region with selenium deficiency is secondary
osteoporosis; worsening of results of surgical treat-
ment and a slowdown in terms of consolidation of
fractures without adequate medical therapy for osteo-
porosis and elimination of selenium deficiency are
possible.
2. Deficiency of selenium requires the use of
pharmaceutical correction that is needed both in
acute and posttraumatic periods.
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OIBIT JIEYEHUS ITEPEJIOMOB HIEMKHA BEJIPEHHOM KOCTH Y BOJIBHbBIX
B CEJIEHOJAE®UIITUTHOM PEI'MOHE

IL.E. Koganvuyxk, C.B. Tynwoniok

Pe3tome. B nmanHOi paboTe mpencTaBieHBl pe3yibTaThl aHaIH3a ONEPATUBHOTO JICUCHUS MEPEIIOMOB IICHKH
OeIpEeHHO KOCTH Y IAIlUEeHTOB B CENICHOC()UIINTHOM PETHOHE.

Cpenn MHOXECTBa MHHEPAJIOB CEJICH 3aHMMaeT 0coboe MeCTO Kak Hanbojiee IPOTHBOPEUMBEIN MUKpodsieMeHT. OH
HMeeT OYeHb y3KHI JHana3oH MeX/y dCCEHINAIbHON 10301 U TOKCHYHOM.

B oCHOBY JaHHOTO HCCIIEZIOBAaHUS MOJIOXKEH aHATIN3 PE3yJIbTATOB XUPYPrUUECKOro JIeueHHs 28 MaleHToB, B BO3PAcTe
ot 40 1o 75 net ¢ 3akpbIThIMU HepenoMamu meliku 6enpennoit koctu (IIIIBK), nHaxoauBmmxcsa Ha nedenuu ¢ 2014 mo
2015 rox B TpaBMaTOJIOrU4YeCKOM OTAENIeHUH s B3pocabix BCMII r. UepHOBIIBI, Tie UM NMPOBEAEH OCTEOCHUHTE3 ILIEHKH
6enpenHoit koctu. Y Beex 28 (100 %) mamueHToB BepU(PUIMPOBAH CENCHOIU(UINT, UTO CBHACTEIBCTBYET O BEPOSITHON
OCTEOIIEHHUH MJIM BTOPUIHOM OCTEOIIOPO3E.

KunrodeBble coBa: celeH, ocTeoreHes, 6eApeHHast KoCTh, Ae(HIHUT, OCTEOIIOPO3, XUPYPrUIECKOE JICUCHHUE.

JIOCBIJI JIIKYBAHHS MEPEJIOMIB IIUMKHA CTETHOBOI KICTKH V ITAIIIEHTIB
Y CEJIEHOJE®INUTHOMY PEI'TOHI

I1.€. Koganvuyx, C.B. Tynioniok

Pe3tome. Y nawniif poOoTi mpencTaBieHi pe3yabTaTH aHalli3y ONMEPAaTHBHOTO JIIKYBaHHS MEPEIOMIB IIMHKUA CTETHOBOT
KICTKH B MALli€HTIB y CeJIeHOAEIMUTHOMY PETiOHi.

Cepen Ge3itiu MiHepaliB celeH Iocifae ocobnuBe Micle sSIK HaHOUIBII CynepewINBUiA MikpoeneMeHT. Bin mae myxe
BY3bKHI1 [lialia30H Mi>K €CeHILIIHOIO JI03010 1 TOKCHYHOIO.

B ocHOBY JaHOTO JOCIIDKEHHS MMOKJIaCHO aHalli3 pe3yJIbTaTiB XipypridHoro JiKyBaHHs 28 naiieHTiB BikoM Big 40 no
75 pokiB i3 3akpuTUMH TiepenoMamu 1uiiku creraoBoi kictku (ITIIICK), mo nepeGyBanu Ha nikyBanHi 3 2014 mo 2015 pix
y TpaBmatosoriuHomy BifminenHi mis gopociux JIIIM/I m. YepHiBii, e IM MPOBEICHO OCTEOCHHTE3 INHMKH CTETHOBOT
kicTkH. Y Beix 28 (100 %) marieHTiB Bepr]iKoBaHO ceTeHOANDIMUTHIN CTaH, MO CBIAYUTH PO HMOBIPHY OCTEOICHII0 41
BTOPUHHUI OCTEONOPO3.

KunrodoBi ciioBa: cenen, ocreoreHes, CTeTHOBA KiCTKa, Ae(ilUT, OCTEONOPO3, XipypridHe JIIKyBaHHS.
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