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Diabetes and osteoporotic fracture. Do
clinians take care of the risk?

Tuba Tulay Koca
Malatya State Hospital, Physical Medicine and Rehabilitation Clinic, Malatya, Turkey

The number of patients with lifestyle-related diseases is rapidly increasing in worldwide. In recent studies both type 1 diabetes
and type 2 diabetes mellitus (DM) was found firmly associated with high fracture risk. Although type 1 DM is associated with lower
bone density, those with type 2 DM usually have normal/elevated bone density. Yet both types of DM, bone appears to be more fragi-
le in microarchitecture. Not only hyperglisemia, but also oxidative stress induced deposition of advanced glycosylation endproducts
(AGE?s) in collagen, reduced serum level of insulin like growth factor 1 (IGF-1), hypercalciuria, renal failure, microangiopathy and
inflammation are various mechanisms were hold responsible for lower bone qualty in diabetic population. Additionally falls arising
from diabetes-related comorbidities are another possible contributing factor for pathologic fracture in DM.

Here we present 13 years-old boy history of type 1 DM with right humerus posttraumatic fracture 1 months ago. Better know-
ledge on how diabetes and its treatments influence bone tissue will achieve the effective prevention of high fracture risk in both
type 1 and type 2 DM patients.
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JAABET KOHE OCTEOINOPO3 HOTUKECIHIAEI'T CYHEK ChIHYJIAPBI: IOPITEPJIEP OChI KAVIII-KATEP/II
ECKEPEJI ME?
Tuba Tulay Koca

Mauiathbsi MeMIJICKETTIK aypyxaHachl, DU3HKaJIbIK MEANIMHA MCH KaJllIbIHA KEJITIpy KIMHUKAchl, Manarbs K., Typkust

onemae KaHT avabeTiMeH ayblipaTbiH HayKacTapAblH CaHbl KypT ecyae. YKakblHAa XyprisinreH 3epTreynepain HaTwkeci 6orblHLLIA KaHT AuabeTiHiH
eki TUNiHIH Ae HaTWXeCiHAe HaykacTapaa CbiHbIKTap 60my MyMKIHAITHIH apTaTbiHAbIFbI AanenaeHreH. Erep kaHT gnabetiHiH 1 TuniHAe HaykacTtapaa
CYWeEK TiHIHIH ThIFbI3AbIFbIHLIH TOMEH 60rca, an 2-wi TuMiHAEe KepiciHWe, CyMeK TiHIHIH ThIFbI3ObIFbIHbIH KanbIMNTbl HEMEeCe XOoFapbl 6onaTbiHAbIFbI Genrini.
Ananpga, kaHT guabeTiHiH ocbl eki TUniHae Ae CyMek MUKPOapXMTEKTYpacbiHblH HO3ik 6onaTbiHAbIFbl bavikanaabl. Konnarengepae rvKONM3AeHreH
COHfbl eHIMAEPAIH TYHYbIHbIH HOTWXeCiHAe BonaTbiH rMNeprnvkeMnst MeH TYTbIKKaH CTPECC KaH CcapbICyblHAAFbl MHCYNWH Tapisaec 1 ecy dakTopbiH
(IGF-1) Texxenpi. CoHbIMeH KaTap, KaHT AvabeTiMeH KaTap XYPETiH KoCcbIMLLIa aypynap Aa 63 Ke3eriHae CyWek CbiHybl KaymiH Xofapblnaragbl.

Byn xatTa 6i3 kaHT AnabeTiHiH 1-wi TuniMeH aybipatbiH 13 acap yn 6anaHblH OH XaK MblK CYMEriHiH, >XapakaTTblH HOTUXECIHAE CbIHYbIH
Tankpnanmbl3. KaHT AnabeTiHiH emi Cyiek TiHIHEe XaKCbl 8CepiH TUrisin, 1 xeHe 2 TUNTi KaHT AnabeTi Ke3iHAe CyMek CbiHybl TyblHAAY KayniH TeMeHaeTesi.

MaHbI3abl ce3aep: KaHT AnabeTi — CyMeK CbiHybl — OCTEOMNOPO3.

JAABET U OCTEOIIOPO3HBIE MEPEJOMBI: YUATBIBAIOT JIA BPAUN JTAHHBII PUCK?
Tuba Tulay Koca

TocynapcrBennast Gonbhuia Manarss, Kinnrka Gpusndeckoil MeAHIEHbL 1 peabuuraimy, .Manarbsi, Typis

B Mupe 6bICTpO pacTeT konnyecTBo 3aborneBaemMocTy caxapHbiM auabetom. B HegaBHUX uccrnenoBaHusix 6bino obHapyKeHo, YTO caxapHbIi
onabet aByx TunoB (CL) cTtabunbHO acCoLMUPYOTCSt C BbICOKOW CTEMEHbIO PUCKa BO3HUKHOBEHUSI MEPENIOMOB Y IaHHOW KaTeropum 6onbHbIX. Ecnin
npu CI 1 Tuna y naumMeHToB OTMEeYaeTCcs HU3Kas NIIOTHOCTb KOCTHOW TkaHu, To npu CL 2 Tuna, kak npaBuno, Habnogaercs HopManbHasi u/unu no-
BbILLEHHAas! NIIOTHOCTb KOCTHOW TkaHW. TeM He MeHee, Npu 3Tux AByx Tunax C[] otmevaroTcst bonee xpynkas MUKpoapxuTekTypa kocTen. [neprnvke-
MUS1 Y1 OKUCTIUTENbHbIV CTPECC, BbI3BaHHbIE OCaXAEHNEM NEepPeaoBbIX MUKO3UIMPOBAHHbBIX KOHEYHbLIX MPOAYKTOB B KOMMareHe, yMeHbLUAT YPOBEHb
nHcynuHonopobHoro daktopa pocta 1 (IGF-1) B cbiBopoTke kpoBW. Kpome Toro, conyTcTBytoLuMe 3aboneBaHns, CBA3aHHble ¢ AMabeToM SBNSTCA
OOMOSHUTENBbHBIMU hakTopaMu pucka BO3HUKHOBEHMS nepenomoB npu C[.

B nucbme mbl npefctaBnsiemM cnyyan 13-neTHero Manb4mka ¢ AMarHo3oM caxapHbii guabet 1 Tuna, KoTopbl MOy4us NOCTTPaBMaTUYECKUN
neperioMm npaBou nie4YeBor KocTu. JleueHne caxapHoro gnabeta ahEeKTUBHO BIUSIET HA KOCTHYIO TKaHb 1 NO3BONSET NPeAoTBPaTUTL BO3HUKHOBE-
Hue nepenomos npu CI1 1 1 2 Tunos.

KnioueBble cnoBa: caxapHbii AnabeT - nepenomM — 0CTeonopos.
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Dear Editor,

In recent years studies have found evidence related to the
increased risk of fractures of the hip and other areas in Type 1
and Type 2 diabetes mellitus (DM). While frequent falls clearly
have a place in this increased risk, reduced bone strength also
plays a role. Type 1 DM is related to reduced bone density and
Type 2 generally with increased bone density. However, bones
are seen to be more fragile in both types of DM. Bone tissue is
affected by multiple pathways in DM including the accumulation
of advanced glycolisation products in obesity, hyperinsulemia
and collagen. It has even been thought that the administration
of some oral anti-diabetic agents (Thiazolidinediones) in DM
treatment could increase the risk of fracture in elderly females.

Clinicians must be aware of the increased fracture risk
associated with DM. The best approach to preventing future
fracture risk is an understanding of the underlying mechanism
of the increased risk of fracture [1]. The case is here presented
of a 13-year old male patient with a history of Type 1 DM who
developed a post-traumatic right humerus fracture. The aim of
this paper is to emphasise the effect of DM on bone metabolism.

A 13-year old male presented with complaints of restricted
movement in the right shoulder and pain in the anterior of both
thighs. One month previously a fracture had been diagnosed as
a result of a fall on the arm. The shoulder had been bandaged
(Velpeau) in the Orthopaedic Clinic. It was learned from the
history that at the age of 3 years, the patient had gone into a
coma and was subsequently diagnosed with Type 1 DM. Insulin
treatment was started, but the family stated that blood sugar
levels were not regularly monitored and attention was not paid
to the diet.

In the physical examination after 1 month evaluating the
range of movement of the right shoulder joint, slight restriction
was determined in internal rotation. In all other directions, the
shoulder movements were full and painless. In the laboratory
examinations, fasting blood sugar was determined as 327 mg/dl
(70-105), blood urea nitrogen: 45 mg/dl (15-40), AST: 22 U/L
(5-34), ALT: 13 U/L (0-55), ALP: 313 IU/ml (40-150), calcium:
9.2 mg/dl (8.4-10.2), phosphorus: 4.2 mg/dl (2.3-4.7), vitamin
D: 12.1 ng/ml (10-44), parathormone: 48 pg/ml (15-65), thyroid
stimulating antibody (TSH): 4.72 uUl/ml (0.27-4.2), sT3: 3.33
pg/ml, sT4: 1.36 ng/dl (0.93-1.7) and hemoglobin Alc%: 13
% [4-6]. Full blood count, acute phase reactants and the lipid
profile were within normal limits.

The fracture which developed following the fall was
thought to be due to osteoporosis which had developed secondary
to poorly controlled blood sugar levels. An osteoporotic
appearance was determined on the conventional radiographs.
The insulin dosage used by the patient to control blood sugar
levels was assessed and ibuprofen 2 x 200mg/day oral tablets
were started. As osteoporosis treatment, 1200 mg/day calcium
carbonate and colecalciferol 800 IU 1 x 1 oral tablet/day were
started. The patient was informed about preventing osteoporosis.

Proximal humerus fractures are rare in paediatric
traumatology [1-2]. While metaphyseal fractures comprise
70% of cases, the remaining 30% are epiphyseal separations.
It is useful to have good knowledge of the development and
anatomy of the proximal humerus, various fractures, separation
types, potential complications and especially interpretation of
radiological findings seen in children [2].

In non-complicated shoulder injuries, the treatment
approach generally includes conservative methods. The vast
majority of bandages used are known as Velpeau bandages. This
bandage was first used by Velpeau in Paris in 1795. In a Velpeau

bandage, the injured arm is placed crosswise on the chest and
the bandage is wrapped round the axillary, the injured shoulder
and passing over the forearm below the elbow joins again to the
axilla [3]. In the current case, a Velpeau bandage was seen to be
appropriate as the first approach and at the 1-month follow-up,
successful union was determined in the fracture line.

Post-traumatic fractures are the most common complaint
of orthopaedic emergencies. In addition, which fractures are
related to osteoporosis is an important subject for clinicians
and researchers. Warriner et al [4] made a systematic review
of literature of which fracture types and anatomic regions were
related to osteoporosis and it was determined that femoral neck,
lumbar or thoracic vertebra pathological fractures were related
to osteoporosis at a high rate and proximal humerus fractures,
skull and facial bone fractures at a low rate.

Throughout the world, lifestyle-related diseases are
increasing. DM, dyslipidemia and metabolic syndrome
including hypertension lead to several complications, primarily
cardiovascular diseases. Current studies have shown that
lifestyle-related factors increase the risk of osteoporotic fracture.
In addition, how bone tissue is affected by metabolic diseases is
the subject of ongoing research. Low grade metabolic acidosis
and increased oxidative stress as a complication of DM contribute
to each other in the bones and double the risk of bone fracture in
diabetic individuals. The negative effect of the oxidative and/or
glycolisation stress of DM on bone tissue is thought to increase
the risk of fracture [6].

DM reduces bone mineral density. Previous studies have
shown that it is not just through hyperglycemia of DM, but at the
same time low mineral density is caused through mechanisms
such as reducing the beneficial enzymatic cruciate ligaments
in oxidative stress and the accumulation of harmful advanced
glycated end products (AGEs) of non-enzymatic cruciate
ligaments (such as Pentosidine in bone tissue) [7].

There is an anabolic effect of insulin on bone mass in
Type | and Type 2 DM patients, consistent with the hypo/
hyperinsulinemia stage. In addition, despite the presence of
hyperinsulinemia, DM supports the effect of other potential
pathogenic variables of increased fracture risk (hyperglycemia,
diabetic complications, lifestyle factors) [10].

If there is insufficient potential for remodelling beccause
of the severity of the blow, angulation or the patient’s age,
retrograde elastic stable intramedullar nailing (ESIN) provides
successful stabilisation. Although a thoracobrachial abduction
corset is still an effective choice, it has started to be used less
often. When closed reduction is not successful, there may
occasionally be a need for open reduction in severe fractures [2].

Successful precautions in the prevention of bone fractures
in the DM population are directed at understanding the effects
on bone tissue of the disease itself and the treatments applied.
Therefore, tight glycemic control in both Type 1 and Type 2 DM,
sufficient calcium and vitamin D intake, and scanning for low
mineral density are important approaches in the prevention and
treatment of DM complications and control of osteoporosis. Care
must be paid to TZD treatment in elderly female patients with
Type 2 DM in particular. While DM and osteoporotic patients can
be treated with the same medications as non-diabetic patients, it
must be noted that there have not been sufficient studies related
to the effect of anti-osteoporotic medications on the diabetic
population (including the paediatric age group).
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