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Northern Lights Yayınları, INTERNATIONAL JOURNAL OF HEALTH SCIENCES OF NORTHERN LIGHTS yayınlarında varılan 

sonuçlar veya fikirlerin sorumluluğunu taşımamaktadır. Yayınevinin, bu yayında ileri sürülen bilgi, alet, ürün ya da işlevlerin doğruluğu, 

bütünlüğü, uygunluğu ve kullanılırlığı konusunda bir yüklenimi ve iddiası bulunmamaktadır. Bu sebeple herhangi bir nedenle sorumlu 

tutulamaz. 

 

Bu yayının herhangi bir kısmı INTERNATIONAL JOURNAL OF HEALTH SCIENCES OF NORTHERN LIGHTS Editörlüğü’nün yazılı izni 

olmadıkça kaynak gösterilmeden yayınlanamaz, bilgi saklama sistemine alınamaz veya elektronik, mekanik vb sistemlerle çoğaltılamaz.  

 

INTERNATIONAL JOURNAL OF HEALTH SCIENCES OF NORTHERN LIGHTS Dergisi’nin sahibi Northern Lights Yayınevidir. 

Yayımlanmak üzere gönderilen yazılar iade edilemez ve yayınlanan yazılar için telif hakkı ödenmez.  
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KARDİYAK ARREST OLGULARINDA ERKEN KORONER 
GİRİŞİM GEREKLİ Mİ?  

IS EARLY CORONARY INTERVENTION NECESSARY IN OUT-OF-HOSPI-
TAL CARDIAC ARREST CASES WITHOUT ST SEGMENT ELEVATION? 

  
 

Serdar Özdemir, MD1 

 
1 Department of Emergency Medicine, University of Health Sciences Umraniye Training and Research Hospital, Istanbul, 

Turkey 

 

 

 

 

ABSTRACT  

Although advancements in technology and accumulated studies in the literature have led to progress in the 

management of patients with cardiac arrest, survival rates for those experiencing out-of-hospital cardiac arrest re-

main low. Despite various causes of cardiac arrest occurring outside the hospital, acute coronary syndrome remains 

the most common cause among adults who survive until admission to the intensive care unit. For patients who achieve 

return of spontaneous circulation after experiencing cardiac arrest outside the hospital, the electrocardiogram serves 

as a crucial tool in clinical decision-making. Existing literature recommends early coronary angiography and percu-

taneous coronary intervention in cases with accompanying ST-segment elevation, while in cases without ST-segment 

elevation, clinicians are advised to focus more on the medical management of the patient. 

Keywords: Cardiac arrest, Acute coronary syndrome,Electrocardiogram (ECG),Out-of-hospital cardiac ar-

rest,Survival rate 
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Sayın editör; 

İlerleyen teknoloji ve literatürde biriken çalışmalarla kardiyak arrest olan hastanın yöne-

timinde ilerlemelere rağmen, hastane dışı kardiyak arrest hastalarında halen sağ kalım oranları 

düşüktür. Hastane dışı kardiyak arrest birçok nedeni olsa da yoğun bakım ünitesine kabul edilene 

kadar hayatta kalan erişkinlerde halen akut koroner sendrom en yaygın nedendir (1). Hastane dışı 

kardiyak arrest sonrası sürekli spontan dolaşım dönüşü (ROSC) olan hastalar için mevcut kılavuz 

önerileri, erken hedeflenen sıcaklık yönetimi, koroner anjiyografiye (KAG) ve gerektiğinde per-

kütan koroner girişime (PKG) odaklamaktadır ve kılavuzlarda güncellenmeler ve öneriler temelde 

bu başlıklar üzerinde olmaktadır. Avrupa Resüsitasyon Konseyi (ERC), Amerikan Kalp Derneği 

(AHA) kılavuzları, kardiyak arrest sonrası ROSC sağlanan hastalarda EKG'de ST segment elevas-

yonu (STE) var ise mümkün olan en kısa sürede KAG ve PKG yapılmasını önermektedir. EKG'de 

STE olmayan hastalarda ise akılda bulundurulması gerektiği vurgulamıştır. Ancak bu ikinci hasta 

grubunda daha çok hastanın medikal yönetime odaklanılmasını öncelenmiştir (2). Bununla birlikte 

ROSC sağlanmasından sonra ilk 8 dakika içinde EKG'de gerek resüsitasyon sırasında uygulanılan 

adrenalin gerekse hastanın içinde olduğu klinik şok tablosu ile ilişkili olarak iskemik değişiklikler 

görülebileceği raporlanmıştır (3). COACT ve TOMAHAWK çalışmaları, STE olmayan resüsite 

edilmiş hastane dışı kardiyak arrest hastalarında en kısa sürede KAG ve PKG yapılmasının yararı 

olmadığını ve hastaların büyük çoğunluğu için gecikmiş veya seçici yaklaşımın mümkün ve gü-

venli olduğunu raporlamışlardır (4,5). Bu literatür ışığında STE dışında iskemik EKG değişiklik-

leri tek başına, erken KAG ve PKG kararı almak için yetersizdir. Bununla birlikte EKG'de STE 

olmaması negatif sonuçlanan EKG veya klinik yönetime katkısı olmayan EKG olarak yorumlan-

mamalıdır. Arrest etiyolojisinde yer alabilecek Wolf-Parkinson-White sendromu veya uzun QT 

sendromları gibi disritmiler hakkında bilgi verebilir. Ki bu sendromların erken tanınması hastanın 

kardiyak stabilizasyonu için tercih edilecek medikal ajanların değişmesine neden olabilir (6). Öte 

yandan EKG kardiyak etiyoloji dışında arrestin nedeni olabilecek hiperkalemi gibi elektrolit bo-

zuklarının da erken tanınmasını sağlayabilir (7).  

Sonuç olarak; hastane dışı kardiyak arrest sonrası ROSC sağlanan hastalarda EKG önemli 

bir klinik karar verme aracıdır. Mevcut literatür STE eşlik eden senaryolarda erken KAG ve PKG 

önerirken, eşlik etmediği senaryolarda klinisyenin daha çok hastanın medikal yönetimine odak-

lanmasını önermektedir.  
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ABSTRACT  

Intrahepatic cholestatis  is a pregnancy-specific liver disease that develops after the 

2nd trimester of pregnancy and is characterized by high serum bile acid levels and pruritus. 

Pregnant individuals with pruritus should be suspected of having intrahepatic cholestasis. The 

condition may be associated with severe fetal problems. Potential maternal outcomes may be 

preeclampsia and gestational diabetes. Corticosteroids are recommended for lung maturation 

in patients with expected preterm birth. It has been reported that fetal mortality in patients with 

this disease is lower in those delivered at the 36th week. 

Keywords: emergency, cholestasis, pregnancy  
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Dear Editor,  

 

We have thoroughly read the article titled "Gebelik kaşıntıları sadece alerjik midir?" authored 

by Kaya HB and Atik D, which was published in the first issue of your journal in 2021 (1). We 

want to emphasize adverse pregnancy outcomes and the management of intrahepatic cholestasis 

in pregnancy.  

Intrahepatic cholestasis of pregnancy is a disorder that occurs in 0.2-2% of pregnancies. It leads 

to pruritus and elevated levels of serum bile acids, liver transaminases, and sometimes biliru-

bin(2). It has been correlated with serious negative outcomes during pregnancy, such as fetal 

distress, premature birth caused by iatrogenic or spontaneously, and stillbirth, for which there is 

now no recognized effective treatment(2,3). 

The diagnosis of intrahepatic cholestasis of pregnancy is verified by the presence of high levels 

of nonfasting total serum bile acids (4). Fetal death occurs when the concentration of bile acids  

exceeds 100 μmol/L (5). Nonstress testing and ultrasonography for fetal surveillance do not have 

the ability to predict or prevent stillbirth resulting from intrahepatic cholestasis of pregnancy. 

Weekly measurements of bile acids during serial fasting should be conducted, and delivery sho-

uld be scheduled based on the levels of bile acids and risk factors. 

The 2011 guidelines published by the Royal College of Obstetricians and Gynaecologists advo-

cate for transparent communication with women regarding the limited evidence supporting early 

term delivery as a means to reduce the risk of stillbirth (6). Nevertheless, following authors have 

employed decision analytic tools to propose delivering the baby at 36 weeks (7). 
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ABSTRACT 
Lithium has been tried in the treatment of different diseases from past to present.  However, due to the 

reporting of toxication and the discovery of alternative treatment methods with less side effects, it has 

started to be used only in the treatment of mania.  Clinically, 10 hours after the last oral intake due to the 

prolonged distribution phase. It is recommended to measure the lithium blood level after a minimum of 3 

half-lives after dosing and after regular lithium dosing. Lithium is one of the drugs with a narrow therape-

utic index(55). Lithium is similar to sodium in that it is distributed in the total body fluid and excreted by 

the kidneys. In cases of decreased kidney function, one should be alert for lithium intoxication. In addition, 

an increase in the amount of accumulated lithium can also be observed in the use of angiotensin receptor 

bloc-kers, ACE inhibitors and nonsteroidal anti-inflammatory drugs that reduce the glomerular filt-ration 

rate(56). Therefore, even in normal use, lithium may cause intoxication as an overdose.  There is no mole-

cule that is an antidote to lithium. There are 2 methods that we can follow in lithium intoxication. 

1. Medical applications to reduce the concentration of lithium in the body. 

2. Extracorporeal Toxin Removal (ECRT)      

     ECRT, ie dialysis method, is the most effective method. The only method in pa-tients with renal failure 

is hemodialysis(62). Although there are no definite indications for ECRT, kidney function tests and creati-

nine level are key points for dialysis decision. When the serum lithium level returns to normal, conditions 

such as arrhythmia and diabetes insipidus improve, while neurological symptoms such as impaired cogni-

tive functions, cerebellar dysfunctions, and tre-mor may be sequelae. Due to the most and most permanent 

effect of the central nervous system in lithium intoxication, impaired consciousness may also be a determi-

nant for dialysis depen-ding on the doctor of the person.  

Keywords: Lithium poisoning,Diagnosis and treatment of lithium poisoning. 
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The element lithium, which has the lowest density among the alkali metals, was discovered 

in 1817 by Johan August Arfwedson(1). Lithium, which is the first solid element in the periodic 

table, is chemically similar to the next monovalent metals, sodium and potassium (2). The phar-

macological introduction of lithium into our lives was when Alexander Ure suggested in 1843 that 

lithium could be used in the treatment of urinary tract stones(3). This was followed in 1859 by 

Alfred Garrod's description of its use in gout and related neurological disorders. Garrod showed 

that lithium carbonate had a dissolving effect on uric acid, especially in the fingers of patients with 

gout(2). Lange brothers reported the use of lithium salts in patients with recurrent depression in 

1894(3). In these years, water and soda containing lithium became widespread, and it was even 

advocated that it be used as table salt in low sodium diets of individuals with heart failure(3), but 

intoxication and deaths caused by this widespread use. eliminated the popularity of lithium(2). By 

1949, John Cade, who discovered that the lethality decreased when he gave urine samples of manic 

patients to pigs to which he had added lithium carbonate, tried lithium in the treatment of mania 

and had a successful result. With this study, lithium proved its use in psychiatry(4,5). In 1954, 

with the first controlled study of Danish Mogens Schou on patients with mania, lithium began to 

be talked about all over the world(2). Although lithium prophylaxis in platftorms is controversial, 

it received FDA approval in 1970 as a maintenance treatment for acute mania treatment and in 

1974 for mania prophylaxis(6). 

       Although lithium is much less soluble in water than potassium, its suppressive effects 

on the myocardium and central nervous system are similar(1). As soluble salt compounds (often 

preferred because the most stable form is lithium carbonate(1)), almost all of the lithium taken 

orally is passively in the small intestines. It is absorbed by diffusion (7) and Na-K channels in an 

average of 6-8 hours. Absorbed lithium is distributed almost equally between the intracellular and 

extracellular compartments (8). It takes 2-4 hours to reach the maximum concentration in 

plasma(9). It crosses the blood-brain barrier approximately 24 hours after oral ingestion, thus 

showing its therapeutic effect(7). The final volume of distribution is almost equal to the total body 

volume (0.79 L/kg), but the sampled Ion concentrations may differ depending on the tissue(7). 

Autopsy studies have shown that the highest lithium uptake is in the cerebellum, brain and kidneys, 

respectively. Again, although the reason is not known exactly, it has been observed that there are 

10-20% higher lithium levels in the cerebellum, brain and kidneys in women than men, while 13% 

less lithium levels in the pancreas. 

       There was no significant difference between the sexes in lithium levels in organs such 

as liver, lung, and thyroid (10). Since it is water-soluble, its transport in the blood does not depend 

on albumin(2). Its levels in erythrocyte, CSF, and brain are lower than plasma levels, while the 

opposite is true in the thyroid and kidney. (2). The lithium level measured from the scalp is a 

noninvasive method of showing the dietary lithium, but since it does not include the pharmacolo-

gical lithium levels, it does not show the compliance of the patients with the drug (11). Since there 

is no metabolite, the lithium taken into the body is excreted unchanged. While almost all of its 

excretion is through the renal system, 4-5% is excreted in sweat and 1% in faeces(12). The mean 
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renal clearance of lithium is 10-30 ml/min and it is excreted in the urine within 15 minutes after 

oral ingestion(13). Lithium filtered from the glomerulus is reabsorbed mostly from the proximal 

tubules, in addition to the distal collecting ducts(14). Its excretion from the central nervous system 

is 6- It is 12 hours slower, therefore, neurotoxicity continues even if the lithium concentrations in 

the plasma decrease to subtherapeutic levels in intoxications(7). Oliguria, hypomania, renal or 

cardiac diseases, low sodium diet, dehydration, and intercurrent infections can be counted among 

the causes that decrease clearance(15). In healthy humans, the lithium half-life is 24 hours, and 

steady blood concentration is reached in 3-4 days. Old age and kidney failure may prolong this 

period (16,17). 

         Lithium has been tried in the treatment of different diseases from past to present. 

Cardiac diseases, migraine, agranulocytosis, hyperthyroidism, diabetes insipidus, tardive dyskine-

sia, seborrheic dermatitis, familial Mediterranean fever can be given as examples of these diseases. 

However, due to the reporting of toxication and the discovery of alternative treatment methods 

with less side effects, it has started to be used only in the treatment of mania (30,31,32). 

MECHANISM OF LITHIUM 

        Lithium acts in our body with different mechanisms of action. Lithium has a macros-

copic as well as a cellular mechanism of action (22). Although it is still not known precisely and 

is open to investigation, the known mechanisms of action are via glutamate, inositol monophosp-

hate, glycogen synthetase kinase 3, insulin, sodium, magnesium, calcium, thyroid functions, ade-

nosine receptor, endoplasmic reticulum stress proteins (23). 

       Glutamate is the most common excitatory neurotransmitter in our nervous system (24). 

Glutamate is released into the synaptic gap and acts by binding to surface receptors. α-amino-3-

hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors, kainate receptors, N-methyl-D-

aspartate (NMDA) receptors, glutamate ionotropic receptors(25). When glutamate binds to these 

receptors, ion channels are opened, allowing ions such as sodium, calcium, potassium, and chlo-

rine to pass through the membrane. The metabolic receptors of glutamate belong to the G protein 

family and show their effects through secondary messenger systems. Some metabolic receptors 

exert their effects by activating phospholipase c and increasing inositol triphosphate and diacyl 

glycerol, while others inhibit adenylate cyclase and decrease cAMP levels. Glutamate plays a role 

in long-term memory and learning through NMDA receptors in synaptic plasticity. In addition, the 

glutamatergic system is involved in anxiolytic and antidepressant mechanisms (24). The CNS role 

of lithium is to increase glutamate reuptake from the synaptic gap (26). Thus, the possibility of 

excitotoxicity decreases. Dopamine is a stimulating neurotransmitter just like glutamate. It also 

increases the amount of neurotransmitters such as lithium, serotonin, dopamine, noradrenaline, 

and shows antidepressant properties by increasing the well-being of the person (22). 

       Lithium also accelerates insulin-mediated glucose transport (27). Glycogen synthase 

kinase-3 beta (GSK3β) plays an important role in metabolic events, formation of neurofibrillary 
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tangles, inflammation, regulation of cognitive functions, synaptic plasticity, axonal growth, regu-

lation of cell signaling mechanism and cell death. Lithium inactivates GSK3β. GSK-3 plays a role 

in the pathophysiology of many neuropsychiatric diseases (28). Lithium inhibits potassium chan-

nels in the synaptic gap and thus inhibits the neuromuscular transmission system (29). Lithium 

decreases the amount of excitatory neurotransmitters in the synaptic cleft, while increasing the 

amount of suppressive neurotransmitters in the synaptic cleft. Since glutamate is an excitatory 

neurotransmitter, it increases the reuptake of glutamate from the synaptic gap and decreases its 

amount in the synaptic gap. 

     Lithium is an inhibitor of inositol monophosphatase and reduces the amount of inostol. 

It affects secondary news systems. It inhibits GSK-3. It decreases protein kinase C activity. In this 

way, it regulates mood. It inhibits proapoptotic genes and increases the resistance of the cell. It has 

a cytoprotective effect. Considering the objective parameters that can be used when evaluating 

lithium, gray matter thickness, N-acetyl aspartate amount, myoinositol level, EEG can be consi-

dered. There is an increase in the amount of gray matter in the brain in people using lithium. While 

N-acetyl aspartate amounts increased, myoinositol levels decreased. An increase in the size of the 

waves is observed in the EEG(22). 

INTOXICATION 

       A 300 mg lithium carbonate tablet contains 8.1 mEq of lithium, resulting in an average 

increase in serum concentration of 0.2-0.4 mEq/L(1). Clinically, 10 hours after the last oral intake 

due to the prolonged distribution phase. It is recommended to measure the lithium blood level after 

a minimum of 3 half-lives after dosing and after regular lithium dosing(7). There is controversy 

about the therapeutic plasma lithium level(18). Schou and Baastrup suggested this level as 0.6–1.5 

mEq/L in their study in 1967(19). The latest guidelines in Europe (NICE) recommend the steady-

state concentration as 0.6–0.8 mEq/L in the USA. Recent publications in , recommend slow titra-

tion in the range of 0.5–1.2 mEq/L(20,21). 

       In addition to the narrow therapeutic index, the presence of other predisposing factors 

also facilitates intoxication. These predisposing factors can be listed as follows(33,34): 

1. Presence of comorbid diseases: hypertension, renal failure, neurological diseases, hy-

pothyroidism, cardiovascular diseases, Addison's disease, diabetes, schizophrenia 

2. Gastrointestinal disorders: diarrhea, vomiting, dehydration, anorexia, decreased dietary 

sodium intake 

3. Additional drug treatments: NSAIDs, diuretics, ACEIs, calcium antagonists, neurolep-

tics 

4. Drug overdose 
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5. History of previous lithium intoxication 

6. Advanced age 

      Schou et al. classify lithium-related side effects in 3 groups: undamaged initial side 

effects, resistant undamaged side effects, and intoxication prodromes(35). Nausea, soft stools, fine 

tremor(36), lethargy, muscle weakness, polyuria and polydipsia are side effects that are seen in the 

first period and cannot be considered as a sign of toxicity (37). Of these, tremor and polyuria may 

persist persistently and may cause weight gain  with the development of edema in some pati-

ents(38,39). Although Schou does not see persistent side effects as toxicity, they are side effects 

that should be carefully considered and investigated when they occur. After all, lithium is an elect-

rolyte, and with its exogenous intake, it causes an imbalance in the intercellular fluid and affects 

the ions in the intracellular compartment (40). Therefore, excessive water intake is important for 

these patients. Many studies have shown that lithium treatment can cause hypothyroidism(41,42). 

Lithium competes with ADH for its receptors in the kidney, so nephrogenic diabetes insipidus is 

among the side effects of lithium treatment(43). Rarely, signs of acute renal injury may occur (44). 

Lithium affects cellular processes by inhibiting the prostatic acid phosphatase (PAP) enzyme, and 

this increase in PAP is responsible for most of the peripheral side effects (21). Another mechanism 

contributing to the side effects is the inhibition of glycogen synthase kinase-3, an enzyme in the 

signal transduction pathway (45). 

         Lithium poisonings can also be examined in 3 groups: acute poisonings, acute poiso-

nings on a chronic basis, and chronic poisonings(46,47). lithium toxicity; It may occur by mecha-

nisms such as cumulative overdose in a patient receiving lithium treatment, decreased lithium 

excretion due to dehydration or intercurrent infections in a patient with subtoxic overdose, and 

acute overdose caused by accidental or suicidal lithium intake(33). Considering that lithium is 

absorbed from the gastrointestinal tract, it can be understood that gastrointestinal system side ef-

fects such as nausea, vomiting and diarrhea are at the forefront in acute poisonings (47). In the 

clinic of chronic poisoning in case of increased toxicity; Neurological symptoms such as speech 

disorder, tremor, mood disorders and confusion become dominant and the patient may experience 

convulsions and stupor(48,49,50). The developing neurotoxicity may be reversible or irreversible. 

Cerebellar symptoms such as ataxia, dysarthria and prolonged exposure to toxicity are in favor of 

irreversible damage(48). 

         Persistent neurological symptoms were first described in 1980 as SILENT (The synd-

rome of irreversible effectuated neurotoxicity syndrome) syndrome (51). Acute poisonings on a 

chronic basis can be thought of as mechanisms that may lead to acute poisoning in patients with 

chronic lithium use, and side effects may occur in both acute and chronic poisonings. 
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Table 1: Clinical findings of lithium intoxication(41). 

LITHIUM INTOXICATION 

 
 Mild  Moderate Severe  

Cardiovascu-

lar System 

•  T wave in-

version 

•  Arrhythmias 

due to intra-

ventricular 

conduction 

defects 

•  Sinus brady-

cardia 

• Arrhythmias 

due to intra-

ventricular 

conduction 

defects 

• T wave chan-

ges 

• ST segment 

depression 

• Cardiovascu-

lar collapse 

• Hypotension 

• Sick sinus 

syndrome 

Peripheral and 

Central Ner-

vous System 

• Apathy 

• Hyperreflexia 

• Tiredness 

• Fine tremor 

• Muscle weak-

ness 

• Hypertonia 

• Myoclomus 

• Ataxia 

• Coarse tremor 

•  Dysatris 

• Epileptic sei-

zure 

• Stupor 

• Coma 

• Paraesthesia 

• Paralysis 

• Spasticity 

• In rigidity 

Renal  • Polyuria 

• Polydipsia 

• Kidney da-

mage  

• Acute kidney 

failure 

Gastrointesti-

nal System 

        • Nausea 

        • Vomiting 

        • Diarrhea 

 

•  Nausea 

•  Vomiting 

•  Diarrhea 

• Nausea 

•  Vomiting 

•  Diarrhea 

 

In 1978, Hansen and Amdisen formed cohort groups as mild toxicity when serum Li levels 

are above 2.5 mmol/L, severe toxicity when serum Li levels are above 2.5-3.5 mmol/L, and life-

threatening toxicity when serum Li levels are above 3.5 mmol/L. concluded that there is no definite 

relationship between serum lithium levels(52). On the other hand, intracellular lithium levels and 

intoxication clinic are closely related(53). To assess the severity of poisoning, assessing the seve-

rity of the patient's clinic gives more accurate information than serum lithium concentration. Es-

pecially in acute poisonings, serum lithium levels and the degree of toxicity show a weak correla-

tion until there is a balance between the tissue and plasma lithium levels (40). In cases of chronic 

poisoning, the ratio of serum lithium level to reflect intracellular lithium level is more reliable(54). 
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TREATMENT 

     Lithium is one of the drugs with a narrow therapeutic index(55). Lithium is similar to 

sodium in that it is distributed in the total body fluid and excreted by the kidneys. In cases of 

decreased kidney function, one should be alert for lithium intoxication. In addition, an increase in 

the amount of accumulated lithium can also be observed in the use of angiotensin receptor bloc-

kers, ACE inhibitors and nonsteroidal anti-inflammatory drugs that reduce the glomerular filtra-

tion rate(56). Therefore, even in normal use, lithium may cause intoxication as an overdose. In 

addition, thiazide diuretics and spironolactone increase the concentration of lithium by increasing 

renal tubular reabsorption. Calcium channel blockers are known to increase the lithium level. and 

may even lead to clinical pictures up to death. Vomiting may reduce the amount of lithium both 

as excreted and by reducing its absorption(57). In such cases, our main goal in treatment should 

be symptomatic and supportive. There is no molecule that is an antidote to lithium. There are 2 

methods that we can follow in lithium intoxication. 

1. Medical applications to reduce the concentration of lithium in the body. 

2. Extracorporeal Toxin Removal (ECRT) 

     As a supportive treatment, intravenous administration of 0.9% serum physiology will 

be beneficial in increasing lithium excretion and reducing lithium reabsorption(58). Airway ma-

nagement and gastrointestinal decontamination can be utilized(59). Rapid emptying of the column 

can be achieved with polyethylene glycol. The dose of polyethylene should be 1-2 / lt per hour. 

There are also studies showing that the application of kayexalate reduces the maximum lithium 

dose to be reached (60,61). 

     ECRT, ie dialysis method, is the most effective method(63). The only method in patients 

with renal failure is hemodialysis(62). Although there are no definite indications for ECRT, kidney 

function tests and creatinine level are key points for dialysis decision. According to a study, a 

serum lithium concentration of ≥5.2 mmol/L or a serum creatinine concentration of ≥200 µmol/l 

constitute an indication for emergency dialysis(63). When the serum lithium level returns to nor-

mal, conditions such as arrhythmia and diabetes insipidus improve, while neurological symptoms 

such as impaired cognitive functions, cerebellar dysfunctions, and tremor may be sequelae. Due 

to the most and most permanent effect of the central nervous system in lithium intoxication, im-

paired consciousness may also be a determinant for dialysis depending on the doctor of the per-

son(64,65). Hemodialysis should continue until the serum level is below 1 mEq/L(62). Renal func-

tion tests should be used to determine the treatment prognosis(58). 

     Lithium is a pharmacological agent with a narrow therapeutic index, and it is an agent 

that needs to be taken care of because it can result in morbidity and mortality when intoxication 

occurs. However, lithium is still used in many psychiatric areas such as the maintenance treatment 

of bipolar disorder and resistant depression cases, especially in the manic episode period of bipolar 
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disorder, despite various difficulties in use due to side effects that may be fatal (65). Clinical doc-

tors; should question the use of lithium, correctly determine the severity of the clinic in cases of 

poisoning, take a holistic approach in terms of complications that may arise, and choose the app-

ropriate treatment. It should be kept in mind that serum lithium levels are not indicative of clinical 

severity, especially in acute poisonings. In patients prescribed lithium, the presence of comorbid 

conditions and additional drug use should be considered, families and patients should be warned 

about possible side effects and even educated about the prodromal signs of poisoning(66). It is 

possible to obtain satisfactory results in many psychiatric diseases with lithium treatment if preca-

utions are taken against poisonings, early and correct diagnosis is made and appropriate treatment 

is given in poisoning cases. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

86



IJOHSON, 2024; 4(2):79-91 LITHIUM INTOXICATION 
Atik D et al. 

DOI: 10.5281/zenodo.14217685  
  

 

 
 

REFERENCES  

1. Saran BM, Gaind R. Lithium. Clin Toxicol. 1973;6(2):257-69. doi: 

10.3109/15563657308990524. PMID: 4715208. 

2. Şen, Dilek. “Lityumun Tiroid İşlevleri Üzerine Etkisi”. Uzmanlık tezi. İstanbul Üniversi-

tesi Tıp Fakültesi. 1995 

3. Cousins DA, Squarcina L, Boumezbeur F, Young AH, Bellivier F. Lithium: past, present, 

and future. Lancet Psychiatry. 2020 Mar;7(3):222-224. doi: 10.1016/S2215-

0366(19)30365-7. Epub 2019 Sep 26. PMID: 31564465. 

4. Abhishekh HA, Faizan S. John Cade. Aust N Z J Psychiatry. 2012;46:68-9. 

5. Ünal A. , Çöpoğlu Ü. S. , Bülbül F. , Vırıt O. , Savaş H. A. Lityumun kırk yıldır sorunsuz 

kullanımı: Olgu sunumu. Journal of Mood Disorders. 2013; 3(2): 70-73. 

6. Jefferson JW, Greits JH. Biyolojik Tedaviler. Aydın H, Bozkurt A (çevirenler). In Kaplan 

& Sadock’s Compherensive Textbook of Psychiatry Volume III, 8th ed. (Sadock BJ, Sa-

dock VA editors). Baskı, Ankara: Güneş Kitabevi, 2007:2839-51. 

7. Poust RI.: Kinetics and Tissue Distribution in: Johnson FN ( ed) Depression and Mania., 

IRL Press, Oxford, 1987; 73-75 

8. Baumann W, Stadie G, Anke M: Der Lithiumstatus des Menschen. In Anke M, Baumann 

W, Bra¨unlich H, Bru¨ckner C (eds): “Proceedings 4. Spurenelement Symposium 1983.” 

Jena: VEB Kongressdruck, pp 180–185, 1983. 

9. Schrauzer GN, Shrestha KP, Flores-Arce MF: Lithium in scalp hair of adults, students and 

violent criminals. Biol. Trace El. Res 34:161–176, 1992 

10. Baldessarini RJ.: Drugs and the Treatment of Psychiatric Disorders. in: Gilman AG, Go-

odman LS. Rafi TW, Murad F (eds.) The Pharmacological Basis of Therapeutics, Macmil-

lan Publishing company, New York. 1985; 426-431 

11. E. H. Trautner, RTMorris, C. H. Noack, and S. Gershon, The excretion and retention of 

ingested lithium and its effect on the ionic balance of man, Med. J. Australia, - 42, 280-

291 (1955) 

12. M. Serry, The lithium excretion test. Clinical application SUppl 207, 59-66 (1969). and 

interpretation, Australia & New Zealand J. Psychfat., 3, 390-394 (1969). 

13. Kishore BK, Ecelbarger CM. Lithium: a versatile tool for understanding renal physiology. 

Am J Physiol Renal Physiol. 2013;304(9):F1139–49. 

14. Schrauzer GN. Lithium: occurrence, dietary intakes, nutritional essentiality. J Am Coll 

Nutr. 2002 Feb;21(1):14-21. doi: 10.1080/07315724.2002.10719188. PMID: 11838882. 

87



IJOHSON, 2024; 4(2):79-91 LITHIUM INTOXICATION 
Atik D et al. 

DOI: 10.5281/zenodo.14217685  
  

 

 
 

15. Finley PR. Drug Interactions with Lithium: An Update. Clin Pharmacokinet. 2016 

Aug;55(8):925-41. doi: 10.1007/s40262-016-0370-y. PMID: 26936045. 

16. Luisier PA, Schulz P, Dick P. The pharmacokinetics of lithium in normal humans: expec-

ted and unexpected observations in view of basic kinetic principles. Pharmacopsychiatry. 

1987;20(5):232–4. 

17. Hunter R. Steady-state pharmacokinetics of lithium carbonate in healthy subjects. Br J Clin 

Pharmacol. 1988;25(3):375–80. 

18. Grandjean EM, Aubry JM. Lithium: updated human knowledge using an evidence-based 

approach. Part II: clinical pharmacology and therapeutic monitoring. CNS Drugs. 

2009;23(4):331–49 

19. Schou M, Baastrup PC. Lithium treatment of manic-depressive disorder. Dosage and cont-

rol. JAMA. 1967;201(9):696–8. 

20. Montgomery DB, European College of Neuropsychopharmacology. ECNP consensus me-

eting March 2000 NICE: guidelines for investigating efficacy in bipolar disorder. Eur Ne-

uropsychopharmacol. 2001;11:79–88. 

21. Malhi GS, Tanious M, Gershon S. The lithiumeter: a measured approach. Bipolar Disord. 

2011;13(3):219–26. 

22. Ümit TURAL, Emin ÖNDER. Glutamaterjik Sistem, N-Metil-D-Aspartik Asit Reseptör-

leri ve Depresyon. J Clin Psy. 2002; 5(4): 30-34 

23. Chen, S., & Gouaux, E. (2019). Structure and mechanism of AMPA receptor - auxiliary 

protein complexes. Current opinion in structural biology, 54, 104–111. 

https://doi.org/10.1016/j.sbi.2019.01.011 Erişim Tarihi: 18 Mayıs 2021. 

24. Dixon JF, Hokin LE. Lithium acutely inhibits and chronically up-regulates and stabilizes 

glutamate uptake by presynaptic nerve endings in mouse cerebral cortex. Proc Natl Acad 

Sci U S A. 1998 Jul 7;95(14):8363-8. doi: 10.1073/pnas.95.14.8363. PMID: 9653192; 

PMCID: PMC20981. 

25. Şahin C. , Ünal G. , Arıcıoğlu F. Akt-GSK-3 ilişkisi: İki ayrı yolak iki ayrı hastalık. Clinical 

and Experimental Health Sciences. 2014; 4(1): 51-57. 

26. Tabata I, Schluter J, Gulve EA, Holloszy JO. Lithium increases susceptibility of muscle 

glucose transport to stimulation by various agents. Diabetes. 1994 Jul;43(7):903-7. doi: 

10.2337/diab.43.7.903. PMID: 8013755. 

27. Aşçı ve ark., Med J SDU / SDÜ Tıp Fak Derg 2016:23(1):26-34 

28. Brunton L.L., Lazo J.S., Parker K.L., Tedavinin Farmakolojik Temeli , Nobel Tıp, 2009: 

485 

88



IJOHSON, 2024; 4(2):79-91 LITHIUM INTOXICATION 
Atik D et al. 

DOI: 10.5281/zenodo.14217685  
  

 

 
 

29. Cox C, George M. Monitoring of cutaneous manifestations of lithium treatment in mental 

health inpatients. Australian & New Zealand Journal of Psychiatry. 2022;56(7):863-863. 

doi:10.1177/00048674221089566 

30. Salinas PC, Hall AC. Lithium and synaptic plasticity. Bipolar Disord. 1999 Dec;1(2):87-

90. doi: 10.1034/j.1399-5618.1999.010205.x. PMID: 11252664. 

31. Psikiyatride Güncel Yaklaşımlar-Current Approaches in Psychiatry 2019; 11(2):141-153 

doi: 10.18863/pgy.384067   

32. Abu-Hijleh FA, Prashar S, Joshi H, Sharma R, Frey BN, Mishra RK. Novel mechanism of 

action for the mood stabilizer lithium. Bipolar Disord. 2021 Feb;23(1):76-83. doi: 

10.1111/bdi.13019. Epub 2020 Oct 27. PMID: 33037686. 

33. Saran BM, Gaind R. Lithium. Clin Toxicol. 1973;6(2):257-69. doi: 

10.3109/15563657308990524. PMID: 4715208. 

34. Patel N, Lee C: A case of lithium toxicity . Proc UCLA Healthcare. 2014, 18:1-4 

 

35. Gahr, M., Freudenmann, R.W., Connemann, B.J., Keller, F., Schonfeldt-Lecuona, C., 

2014. Nephrotoxicity and long-term treatment with lithium. Psychiatr. Prax. 41, 15–22 

 

36. Bendz, H., Schon, S., Attman, P.O., Aurell, M., 2009. Renal failure occurs in chronic lit-

hium treatment but is uncommon. Kidney Int. 77, 219–224. 

37. Haussmann R, Bauer M, von Bonin S, Grof P, Lewitzka U: Treatment of lithium intoxica-

tion: facing the need for evidence. Int J Bipolar Disord. 2015, 3:23. 10.1186/s40345-015-

0040-2. 

38. Gitlin M: Lithium side effects and toxicity: prevalence and management strategies . Int J 

Bipolar Disord. 2016, 4:27.  

 

39. Delva NJ, Hawken ER. Preventing lithium intoxication. Guide for physicians. Can Fam 

Physician. 2001 Aug;47:1595-600. PMID: 11561336; PMCID: PMC2018545. 

 

40. Hansen HE, Amdisen A. Lithium intoxication. Q J Med 1978;47: 123–44. 

 

41. Sadosty AT, Groleau GA, Atcherson MM. The use of lithium levels in the emergency de-

partment. J Emerg Med 1999; 17:887- 891. 

 

42. Bohlega, S.A., Al-Foghom, N.B., 2013. Drug-induced Parkinson's disease. A clinical re-

view. Neurosciences (Riyadh) 18, 215–221. 

 

43. Oruch R, Elderbi MA, Khattab HA, Pryme IF, Lund A. Lithium: a review of pharmaco-

logy, clinical uses, and toxicity. Eur J Pharmacol. 2014 Oct 5;740:464-73. 

89



IJOHSON, 2024; 4(2):79-91 LITHIUM INTOXICATION 
Atik D et al. 

DOI: 10.5281/zenodo.14217685  
  

 

 
 

 

44. B. Saran, Prophylactic lithium?, Lancet, I968-ii, 284-285. 

 

45. Ozerdem, A., Tunca, Z., Cimrin, D., Hidiroglu, C., Ergor, G., 2014. Female vulnerability 

for thyroid function abnormality in bipolar disorder: role of lithium treatment. Bipolar Di-

sord. 16, 72–82. 

 

46. Sierra, P., Camara, R., Tobella, H., Livianos, L., 2014. What is the real significance and 

management of major thyroid disorders in bipolar patients? Rev. Psiquiatr. Salud. Ment. 7, 

88–95. 

 

47. Grandjean, E.M., Aubry, J.M., 2009. Lithium: updated human knowledge using an evi-

dence-based approach: part III: clinical safety. CNS Drugs 23, 397–418. 

 

48. Groleau G, Barish R, Tso E, Whye D, Browne B. Lithium intoxication: manifestations and 

management. Am J Emerg Med. 1987 Nov;5(6):527-32. 

 

49. Shaldubina, A., Agam, G., Belmaker, R.H., 2001. The mechanism of lithium action: state 

of the art, ten years later. Prog. Neuropsychopharmacol. Biol. Psychiatry 25, 855–866. 

 

50. Brown, K.M., Tracy, D.K., 2013. Lithium: the pharmacodynamic actions of the amazing 

ion. Ther. Adv. Psychopharmacol. 3, 163–176. 

 

51. Singer I, Rotenberg D. Mechanisms of lithium action. N Engl J Med 1973; 289:254-257. 

 

52. M. Schou, A. Amdiien, and P. C. Baastrup, The practical management of lithium treatment, 

Brit. J. Hospital Med, 6, 53-60 (1971). 

 

53. Gitlin M: Lithium side effects and toxicity: prevalence and management strategies . Int J 

Bipolar Disord. 2016, 4:27. 

 

54. Adityanjee, Munshi KR, Thampy A (2005) The syndrome of irreversible lithium-effectu-

ated neurotoxicity. Clin Neuropharmacol, 28:38–49. 

 

55. Aşçı ve ark., Med J SDU / SDÜ Tıp Fak Derg 2016:23(1):26-34. 

 

56. Reimann F, Whyte I. Chronic lithium toxicity. Aust Prescr 2022;45:93-4. 

90



IJOHSON, 2024; 4(2):79-91 LITHIUM INTOXICATION 
Atik D et al. 

DOI: 10.5281/zenodo.14217685  
  

 

 
 

 

57. Brunton L.L., Lazo J.S., Parker K.L., Tedavinin Farmakolojik Temeli , Nobel Tıp, 2009, 

sf. 488. 

 

58. Baird-Gunning J, Lea-Henry T, Hoegberg LCG, Gosselin S, Roberts DM. Lithium Poiso-

ning. J Intensive Care Med. 2017 May;32(4):249-263. doi: 10.1177/0885066616651582. 

Epub 2016 Aug 11. PMID: 27516079. 

 

59. Smith SW, Ling LJ, Halstenson CE. Whole-bowel irrigation as a treatment for acute lit-

hium overdose. Ann Emerg Med. 1991 May;20(5):536-9. 

 

60. Thanacoody R, Caravati EM, Troutman B, Höjer J, Benson B, Hoppu K, Erdman A, Bedry 

R, Mégarbane B. Position paper update: whole bowel irrigation for gastrointestinal decon-

tamination of overdose patients. Clin Toxicol (Phila). 2015 Jan;53(1):5-12. 

 

61. Vodovar D, El Balkhi S, Curis E, Deye N, Mégarbane B. Lithium poisoning in the intensive 

care unit: predictive factors of severity and indications for extracorporeal toxin removal to 

improve outcome. Clin Toxicol (Phila). 2016 Sep;54(8):615-23. 

 

62. Lavonas EJ, Buchanan J. Hemodialysis for lithium poisoning. Cochrane Database Syst 

Rev. 2015 Sep 16;2015(9):CD007951. 

 

63. National Poison Centre. Lithium.In: Fountain J. editor. Toxinz. Dunedin, New Zealand: 

NPC;2014. 

 

64. Linakis JG, Lacouture PG, Eisenberg MS, Maher TJ, Lewander WJ, Driscoll JL, Woolf 

AD. Administration of activated charcoal or sodium polystyrene sulfonate (Kayexalate) as 

gastric decontamination for lithium intoxication: an animal model. Pharmacol Toxicol. 

1989 Nov;65(5):387-9. 

 

65. Kekeç, Zeynep. Tüm Yönleriyle Acil Tıp Tanı, Tedavi ve Uygulama Kitabı, Akademisyen 

Kitabevi , 2013 ,sf: 765. 

 

66. Won E, Kim YK. An Oldie but Goodie: Lithium in the Treatment of Bipolar Disorder 

through Neuroprotective and Neurotrophic Mechanisms. Int J Mol Sci. 2017 Dec 

11;18(12):2679.   

91



IJOHSON, 2024; 4(2):XX-XX 
 DOI: 10.5281/zenodo.13254105 

                       THE EFFECTS OF SERUM CALCIUM AND  
                   MAGNESIUM LEVELS ON HANDGRIP AND  
                   PINCH STRENGTH DURING PREGNANCY 

 
 Dulger et al 
 .  

 

 
 

 

ARAŞTIRMA MAKALESİ                                                                          RESEARCH ARTICLE 

RETROSPECTIVE EVALUATION OF THE EFFECTS OF 
SERUM CALCIUM AND MAGNESIUM LEVELS ON 

HANDGRIP AND PINCH STRENGTH DURING  
PREGNANCY  

 
Özlem Dülger1, Bülent Işık2, Hatice Şeyma AKÇA3 

              
           1 Karamanoğlu Mehmetbey University, Faculty of Medicine, Depertmant of Jinecology and Obstetrico Kara-

man, Turkiye 
           2Karamanoğlu Mehmetbey University, Faculty of Medicine, Depertmant of Physiology,Karaman, Turkiye 
           3Karamanoğlu Mehmetbey University, Faculty of Medicine, Depertmant of Emergency,Karaman, Turkiye 

 

 

ABSTRACT  

 
Purpose: The assessment of upper extremity and hand performance widely recognizes handgrip and pinch strength 

measurements as functional parameters. Calcium and magnesium elements play crucial roles in several processes of 

the body, including muscular contraction. The goal of the present study is to investigate the impact of serum calcium 

and magnesium levels on pregnant women's handgrip and pinch strength measurements during the first and second 

trimesters of pregnancy. Material and Methods: The study included 48 pregnant women who came for regular follow-

up during the first and second trimesters (age: 26.9 ± 4.9 years, height: 161.2 ± 6.2 cm, weight: 65.7 ± 12.5 kg). The 

laboratory measurements of serum calcium and magnesium were gathered from the local university hospital data. 

The Baseline® hydraulic hand dynamometer measured the handgrip strength and the Baseline® hydraulic pinch 

meter quantified the lateral (key) and tip pinch strength of the participants. The Tanita MC-580 was used a bioelect-

rical impedance measurement device, to measure the body composition of pregnant women. The open-source software 

(Jamovi, Sidney, Australia, https://www.jamovi.org, v. 1.6.21) was used for the statistical analysis of the data. The 

level of significance was set at p < 0.05. Results: It was found that statistically significant decrease in both serum 

calcium and magnesium levels were detected in the second trimester (p<0.001, p<0.001 respectively). Right-left 

handgrip, lateral (key) and tip pinch calculations revealed no statistically significant difference between the first and 

second trimesters (p>0.001). When investigating the correlation between serum calcium, magnesium, and muscular 

strength and muscle mass in upper extremities, it was found that serum magnesium leveles did not impact muscle 

strength during both trimesters. Moreover, the negative influence of serum calcium levels were only observed in the 

second trimester, specifically in the key pinch strength (p=0.029). Conclusion: The handgrip and pinch strength of 

pregnant women is not influenced by serum magnesium levels during their first and second trimesters. Serum calcium 

levels has not affect muscle strength in the first trimester. But it has effects in the second trimester on key pinch 

strength. 
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INTRODUCTION 

Handgrip strength is a strong flexion movement that occurs when the biokinetic conditions neces-

sary for a normal movement are met and occurs with the participation of all finge joints and many 

muscles in the hand. HGS serves as a gauge for the overall health of the body, and its measurement 

serves as a diagnostic tool due to its non-invasive nature, easy of application, and cost-effective-

ness [1]. HGS is accepted as an objective measurement in the evaluation of upper extremity per-

formance and is measured with a device called 'hand dynamometer’ [2]. Variable ssuch as height, 

age, body weight, bone mineral density and gender relate to handgrip strength [1,2,3]. Physicians, 

trainer and athletes frequently use HGS, an easy applicable and non-invasive method, as an indi-

cator of individuals' physical strength and muscle performance, nutritional levels, and health [4–

7]. Similarly, pinch strength is known as a determinant of the functional integrity of the hand with 

the thumb because the thumb is responsible for approximately 70% of the function of the hand. 

 A device known as a 'pinchmeter' quantifies key pinch and tip pinch. medical and sport professi-

onals mostly use a simple and non-intrusive technique to assess pinch strength, which is similar to 

handgrip strength, to evaluate the athlete's hand compression, grip, physical strength, and muscular 

performance [8,9]. 

Furthermore, studies have observed a notable reduction in handgrip strength in individuals with 

vascular comorbidities [10], diabetes [11], communities characterized by low socioeconomic sta-

tus, and individuals suffering from depression [12]. 

Calcium (Ca2+ ) plays a crucial role in numerous intra- and extracellular reactions in the body. The 

majority of Ca2+ in the body, around 99%, are located in bones, with the remaining 1% present in 

the plasma. The normal concentration of this element in the circulation ranges from 8.5 to 10.2 

milligrams per deciliter (mg/dL). It serves crucial functions in the body, including muscular cont-

raction, neuron function, blood clotting, and bone health [13]. Ca2+  metabolism plays a crucial 

role in maintaining a healthy pregnancy. 
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Magnesium (Mg2+), a vital, positively chargedion, plays an essential role as a coenzyme in any 

reaction that ATP facilitates. It has a crucial function in regulating any action that involves cal-

cium. The normal blood concentration of Mg2+ ranges from 1.7 to 2.2 mg/dL. It has crucial func-

tions in the neurological system, regulating heart rhythm, facilitating muscle contraction, and ai-

ding in protein synthesis [13]. 

During pregnancy, it is crucial to have well-developed flexor and extensor muscles in the forearms 

and upper arms, as well as strong muscle groups in the hand area. This is important for ensuring a 

healthy pregnancy and minimizing the risk of weakness and injuries in the upper extremities. 

We anticipate that a healthy pregnancy requires adequate hand grip strength and a proper balance 

of Ca2+ and Mg2+ levels. Given this information, we formulated a hypothesis suggesting a potential 

correlation between handgrip and pinch strength, and the levels of serum Ca2+ and Mg2+ during 

both first and second trimesters of pregnancy. 

Recently, there has been a lack of study in the available literature that investigates the influence of 

serum Ca2+ and Mg2+ levels in mothers on handgrip and pinch strength and throughout both first 

and second trimesters of pregnancy. 

Aim 

The main objective of this study is to conduct a retrospective assessment of the impact of serum 

Ca2+ and Mg2+ levels during the first and second trimesters of healthy pregnant women who visit 

our hospital of gynecology and obstetrics clinic for routine controls.  

We want to investigate how these blood electrolits levels affect handgrip and pinch muscle 

strength of pregnant. The secondary aim of this study is to analyze and compare the impacts of 

these blood electrolits across trimesters. 
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Material sand Methods 

Ethics 

The instant study was carried out with the permission of the Local Scientific Medical Research 

Ethics Committee of Karamanoğlu Mehmetbey University Faculty of Medicine (project no: 07-

2024/08; date: June 11, 2024). 

Study Design 

Our study was planned retrospectively, and pregnant patients who applied to Karamanoğlu Meh-

metbey University Karaman Education and Research Gynecology and Obstetrics Clinic between 

01.01.2021 and 01.01.2023 were included in the study. Karaman Training and Research Hospital 

serves the region with a population of approximately 350,000. Our hospital receives between 

5500-6000 pregnant applications annually. 

Participants 

Our study included living single to pregnant women who were over the age of 18, had a known 

last menstrual date, came for regular polyclinic follow-ups in the first and second trimesters, and 

signed the informed consent form. 

The study excluded pregnant women under the age of 18, pregnancies terminated by abortion, 

premature birth, intrauterine exitus, multiple pregnancies, and pregnancies with anomalies. 

However, the research also excluded pregnant women who did not attend regular check-ups during 

the first and two trimesters, engaged in extreme cardiovascular exercises, participated in resistance 

training, were Professional athletes, and consumed Ca2+ and Mg2+ supplements. 

Data Collection 

Obstetric information of pregnant women (gravide, parity), age, height, weight, examination fin-

dings, body mass index (BMI), first and second trimester Ca2+ and Mg2+ laboratory findings, right 

and left handgrip and pinch strength, measurement results were recorded by scanning the hospital 

data base. The 1st trimester test results were obtained with the data between the 6th and 13th weeks 
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of pregnancy, the 2nd trimester test results were obtained with the data from the 24th and 28th weeks 

of pregnancy of the same pregnant women. 

Pinch Strength Measurements 

The American Association of Hand Therapists, as implemented by Mathiowetz et al., established 

the criteria for the participants' pinch strength measurements. The Baseline® hydraulic pinchme-

ter, (manufactured by Fabrication Enterprises in the USA), was utilized to quantify the lateral (key) 

(as shown in Figure 1) and tip pinch (as shown in Figure 2) strength of the participants. The parti-

cipants' pinch strength was measured while they were sitting, with their elbow flexed at a 90° angle 

and their forearm and wrist in a neutral posture, using the method published by Mathiowetz et al. 

[14]. Lateral compression, also known as key compression, refers to the action of placing the 

thumb on the side of the index finger, specifically between the distal and proximal inter phalangeal 

joints. Tip compression refers to the technique of placing the thumb's tip in contact with the index 

finger's tip. The researcher lightly held the dynamometer during the measurement to ensure it was 

in the correct position. The researcher performed pinch strength measurements on the right and 

left hands of the participants three times at 1-minute intervals, recording the highest value as the 

maximum pinch strength in kg [9,14,15]. 

                                                                 

Figure 1. Lateral (key) pinch strength measurement  Figure 2. Tip pinch strength measurement 

Handgrip Strength Measurement 

We conducted the handgrip strength measurements of the participants using the guidelines estab-

lished by the American Hand Therapists Association [16]. The hand grip strength of the subjects 
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was measured using the Baseline® hydraulic hand dynamometer (90 kg) (manufactured by Fabri-

cation Enterprises in White Plains, New York 10602, USA) (as shown in Fıgure 3). The partici-

pants were seated on a chair to evaluate their handgrip strength. The measurements were taken 

with the upper arm positioned close to the body, the elbow bent at a 90° angle, and the forearm 

and wrist in a neutral posture. Participants received verbal encouragement during the measure-

ments. Three consecutive trials conducted for each hand grip strength measurement test and recor-

ded the scores for each hand. The maximum weight recorded for each hand in kilograms. A mini-

mum rest interval of one minute implemented between each measurement to prevent fatigue [17, 

18]. 

 

Figure 3: Handgrip strength measurument 

Bioelectrical İmpedance Measurement 

The Tanita MC-580 used, a bioelectrical impedance measurement device, to measure the body 

composition of participants. The measurement conducted with out any foot wear. Participants in-

structed to place their feet on the device's metal electrodes, maintain an uprigh tposition, and grasp 

the hand electrodes during the measurement. 

Prior to the measurement, all metallic accessories, such as watches, rings, necklaces, etc., exclu-

ded. As a result of this measurement, the right and left muscle masses derived from the body 

muscle distribution were reported. 
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Statistical Analysis 

Open-source software (Jamovi, Sidney, Australia, https://www.jamovi.org, v. 1.6.21) was used for 

the statistical analyses of the data. The Shapiro-Wilk test was used to test the suitability of the data 

for normal distribution, and the results showed that some variables did not comply with the normal 

distribution (p< 0.05). Student t test was used to determine differences between groups. Continu-

ous data were expressed as median ± (interquartile range (IQR)), Categorical data were presented 

as percentages and numbers. The pairs of correlations were analyzed by the Pearson test. A p-

value of < 0.05 was considered statistically significant. 

Results 

A 48 (forty-eight) pregnant women were included in this study, and the average of participants 

were 26.9 years. When the calculations of right and left handgrip, right-left key & tip pinch were 

examined, no statistically significant difference was detected between the first and second trimes-

ter (p=0.487, p=0.673, p=0.444, p=0.336, p=0.715, p=0.414, respectively). When Ca2+ and Mg2+ 

values were examined, a statistically significant decrease in both Ca2+ and Mg2+ values were de-

tected in the second trimester (p < 0.001, p < 0.001 respectively). The muscle mass, muscle 

strength and laboratory results of participants are shown in Table.1. 

Table.1 Muscle strength and laboratory parameters in the first and second trimesters 

Dependent: trimester 1st trimester 2nd trimester Total p value 

Total N (%) 48 (50.0) 48 (50.0) 96  

Age (Mean±SD) (years) 26.9 (4.9) 26.9 (4.9) 26.9 (4.8) 1.000 

Weight (Mean±SD) (kg) 65.7 (12.5) 72.5 (11.3) 69.1 (12.3) 0.007 

Height (Mean±SD) (cm) 161.2 (6.2) 161.2 (6.2) 161.2 (6.2) 1.000 

BMI (Mean±SD)(kg/m2) 25.4 (5.1) 28.0 (4.7) 26.7 (5.1) 0.009 

Right handgrip (Mean±SD) (kg) 27.9 (4.9) 28.6 (5.6) 28.2 (5.2) 0.487 

Left handgrip (Mean±SD) (kg) 26.8 (5.1) 26.3 (5.5) 26.6 (5.3) 0.673 

Right key pinch (Mean±SD) (kg) 6.2 (1.2) 6.4 (1.3) 6.3 (1.2) 0.444 

Left keypinch (Mean±SD) (kg) 6.2 (1.3) 6.5 (1.4) 6.4 (1.4) 0.336 

98

https://www.jamovi.org/


IJOHSON, 2024; 4(1):40-52  

DOI: 10.5281/zenodo.13254105 

                       THE EFFECTS OF SERUM CALCIUM AND  
                   MAGNESIUM LEVELS ON HANDGRIP AND  

                   PINCH STRENGTH DURING PREGNANCY  
 Dulger et al 

 

 

Right tip pinch (Mean±SD) (kg)  6.4 (1.6) 6.5 (1.5) 6.4 (1.5) 0.715 

Left tip pinch (Mean±SD) (kg) 6.0 (1.5) 6.3 (1.7) 6.1 (1.6) 0.414 

Total MM* (Mean±SD) (kg)  42.8 (4.9) 44.8 (4.9) 43.8 (5.0) 0.046 

Right arm MM* (Mean±SD) 2.1 (0.3) 2.2 (0.3) 2.2 (0.3) 0.008 

Left arm MM(Mean±SD) 2.1 (0.3) 2.2 (0.3) 2.1 (0.3) 0.007 

Na**(Mean±SD) (mEq/dL) 137.2 (1.6) 137.1 (1.2) 137.2 (1.4) 0.886 

K***(Mean±SD) (mEq/dL) 4.1 (0.3) 4.2 (0.3) 4.1 (0.3) 0.368 

Ca****(Mean±SD) (md/dL) 9.4 (0.3) 9.0 (0.3) 9.2 (0.4) <0.001 

Mg*****(Mean±SD) (mg/dL) 2.0 (0.2) 1.8 (0.1) 1.9 (0.2) <0.001 

MM*; Muscle mass (kg); **Sodium; ***Potassium; ****Calcium; *****Magnesium 

 

The correlation matrix in the study shows the relationships between serum Ca2+ and Mg2+ levels 

and other variables with Pearson correlation coefficient and p-values. We evaluated the correlation 

between variables and serum Ca2+ and Mg2+ levels in primiparous and multiparous pregnant wo-

men and in the first and second trimesters. There was a moderately positive and significant relati-

onship between serum Ca2+ and Mg2+ levels in primiparous pregnant women (r: 0.431, p: 0.045). 

However, we found that right and left handgrip and pinch strength, strength, muscle mass measu-

rement results did not provide a significant correlation with both serum Ca2+ and Mg2+ levels. The 

correlation matrix for primiparous pregnant women is shown in Table.2. 

Table.2. Correlation analysis of primiparous pregnancy parameters 

  Ca2+ Mg2+ GW RHG LHG RKP LKP RPP LPP 
Total 

MM* RAMM LAMM 

Ca2+ 

Pear-

son's 

r 

—            

 p-va-

lue 
—            

Mg2+ 
Pear-
son's 

r 

0.431 —           

 p-va-
lue 

0.045 —           
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Gestatio-
nalweek(

GW) 

Pear-
son's 

r 

-

0.406 
-0.097 —          

 p-va-
lue 

0.061 0.669 —          

Right 

hand 
grip(RHG

) 

Pear-

son's 

r 

0.093 0.341 -0.008 —         

 p-va-
lue 

0.681 0.120 0.971 —         

Lefthand 
grip(LHG

) 

Pear-
son's 

r 

-

0.046 
0.303 0.022 0.622 —        

 p-va-
lue 

0.840 0.170 0.923 0.002 —        

Right 

key_pinch

(RKP) 

Pear-

son's 

r 

0.029 0.192 0.247 0.524 0.358 —       

 p-va-

lue 
0.898 0.392 0.268 0.012 0.102 —       

Left-

key_pinch

(LKP) 

Pear-

son's 

r 

-
0.025 

0.213 0.222 0.491 0.285 0.809 —      

 p-va-

lue 
0.913 0.342 0.321 0.020 0.198 

<0 .00

1 
—      

Right_tip
_pinch(R

TP) 

Pear-
son's 

r 

-

0.269 
-0.219 0.375 -0.010 -0.058 0.101 0.238 —     

 p-va-
lue 

0.226 0.328 0.085 0.966 0.798 0.653 0.287 —     

Left tip 

pinch(LT
P) 

Pear-

son's 
r 

-

0.402 
-0.044 0.478 -0.088 -0.016 0.291 0.282 0.741 —    

 p-va-

lue 
0.063 0.847 0.024 0.697 0.942 0.189 0.204 <0 .001 —    

Total 
MM* 

Pear-

son's 

r 

0.362 0.335 -0.180 0.143 0.262 0.473 0.452 -0.171 0.019 —   

 p-va-

lue 
0.097 0.127 0.424 0.526 0.239 0.026 0.035 0.446 0.934 —   

Right 
arm_MM(

RAMM) 

Pear-
son's 

r 

0.355 0.288 -0.134 0.271 0.331 0.402 0.343 -0.269 -0.090 0.916 —  

 p-va-
lue 

0.105 0.194 0.551 0.223 0.133 0.064 0.118 0.227 0.690 
<0 .00

1 
—  

Lef-
tarm_MM

(LAMM) 

Pear-

son's 
r 

0.277 0.286 -0.140 0.245 0.373 0.474 0.425 -0.127 0.012 0.908 0.928 — 

p-va-

lue 
0.212 0.197 0.535 0.272 0.087 0.026 0.049 0.573 0.959 

<0 .00

1 
<0 .001 — 

BMI** 

Pear-

son's 

r 

0.112 0.279 -0.021 -0.046 0.212 0.095 0.050 -0.045 0.127 0.651 0.680 0.764 

p-va-

lue 
0.618 0.209 0.927 0.839 0.345 0.674 0.825 0.843 0.572 0.001 <0 .001 <0 .001 

*Muscle mass (kg) 
**Body mass index (BMI) (kg/m2), Gestationalweek(GW), Right hand grip(RHG), Lefthand grip(LHG), Right key_pinch(RKP), Left-

key_pinch(LKP), Right_tip_pinch(RTP), Left tip pinch(LTP), Right arm_MM(RAMM), Left arm_MM(LAMM). 

 

There was a moderately positive and significant relationship between serum Ca2+ and Mg2+ levels 

in multiparous pregnant women (r: 0.405, p: 0.040). There was no significant correlation between 
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our muscle mass and muscle strength measurement parameters and both serum Ca2+ and Mg2+ 

values. The correlation matrix for multiparous pregnant women is shown in Table.3. 

Table. 3.Correlation analysis of multiparous pregnancy parameters 

 
  Ca2+ Mg2+ GW RHG LHG RKP LKP RTP LTP Total MM* RAMM LA MM 

Ca2+ Pear-

son's r 
—            

 p-va-

lue 
—            

Mg2+ 
Pear-

son's r 
0.405 —           

 p-va-

lue 
0.040 —           

GW 
Pear-

son's r 
-0.253 -0.484 —          

 p-va-

lue 
0.212 0.012 —          

RHG 
Pear-

son's r 
0.229 -0.047 0.19 —         

 p-va-

lue 
0.260 0.820 0.927 —         

LHG 
Pear-

son's r 
0.113 0.002 0.057 0.766 —        

 p-va-

lue 
0.582 0.991 0.780 <0 .001 —        

RKP 
Pear-

son's r 
-0.062 -0.248 0.294 0.405 0.517 —       

 p-va-

lue 
0.763 0.222 0.146 0.40 0.007 —       

LKP 
Pear-

son's r 
-0.061 -0.218 0.289 0.557 0.579 0.845 —      

 p-va-

lue 
0.766 0.286 0.153 0.003 0.002 <0 .001 —      

RTP 
Pear-

son's r 
0.016 -0.238 0.302 0.551 0.477 0.777 0.800 —     

 p-va-

lue 
0.937 0.241 0.134 0.004 0.014 <0 .001 <0 .001 —     

LTP 
Pear-

son's r 
0.015 -0.177 0.190 0.679 0.585 0.747 0.880 0.855 —    

 p-va-

lue 
0.943 0.388 0.353 <0 .001 0.002 <0 .001 <0 .001 <0 .001 —    

Total MM* Pear-

son's r 
0.068 0.240 -0.258 0.083 0.086 -0.077 -0.071 -0.238 0.093 —   

 p-va-

lue 
0.746 0.249 0.213 0.692 0.682 0.715 0.735 0.253 0.658 —   

RAMM* Pear-

son's r 
0.094 0.219 -0.244 0.144 0.104 -0.056 -0.043 -0.173 0.144 0.976 —  

 p-va-

lue 
0.655 0.293 0.240 0.492 0.621 0.791 0.738 0.408 0.491 <0 .001 —  

LAMM* 

Pear-

son's r 
0.080 0.281 -0.260 0.060 0.068 -0.108 -0.076 -0.247 0.068 0.959 0.977 — 

p-va-

lue 
0.702 0.173 0.209 0.774 0.747 0.607 0.720 0.233 0.746 <0 .001 <0 .001 — 

BMI** 

Pear-

son's r 
0.077 0.216 -0.173 0.067 -0.132 -0.208 -0.030 -0.085 0.139 0.702 0.711 0.691 

p-va-

lue 
0.708 0.290 0.399 0.747 0.520 0.309 0.884 0.681 0.497 <0 .001 <0 .001 <0 .001 

 

Muscle mass (kg) 
**Body mass index (BMI) (kg/m2), Gestationalweek(GW), Right hand grip(RHG), Lefthand grip(LHG), Right key_pinch(RKP), Left-

key_pinch(LKP), Right_tip_pinch(RTP), Left tip pinch(LTP), Right arm_MM(RAMM), Left arm_MM(LAMM). 
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There was a highly positive and significant correlation between serum Ca2+ and Mg2+  levels in 

the first trimester (r: 0.392, p: 0.006). There was no statistically significant correlation between 

right and left handgrip and pinch strength, muscle mass measurement results and serum Ca2+ and 

Mg2+ levels. The correlation matrix in the first trimester is shown in Table.4. 

Table. 4 Correlation analysis of first trimester parameters 

 

  Ca2+ Mg2+  GW RHG LHG RKP LKP RTP LTP Total MM 
RAM

M* 

LA 
MM* 

Ca2+ Pearson's 

r 
—            

 p-value —            

Mg2+ Pearson's 

r 
0.392 —           

 p-value 0.006 —           

GW 
Pearson's 

r 

-

0.348 

-

0.267 
—          

 p-value 0.015 0.067 —          

 Pearson's 

r 
0.138 0.134 0.043 —         

RHG p-value 0.350 0.362 0.774 —         

 Pearson's 
r 

0.023 0.149 0.023 0.645 —        

LHG p-value 0.876 0.311 0.877 <0 .001 —        

 Pearson's 
r 

-
0.046 

-
0.065 

0.298 0.462 0.389 —       

RKP p-value 0.759 0.661 0.040 <0 .001 0.006 —       

 Pearson's 
r 

-
0.048 

-
0.081 

0.252 0.521 0.406 0.821 —      

LKP p-value 0.747 0.582 0.084 <0 .001 0.004 <0 .001 —      

 Pearson's 

r 

-

0.080 

-

0.237 
0.291 0.343 0.225 0.567 0.668 —     

RTP p-value 0.589 0.105 0.045 0.017 0.125 <0 .001 <0 .001 —     

 Pearson's 
r 

-
0.152 

-
0.139 

0.276 0.365 0.278 0.567 0.706 0.820 —    

LTP p-value 0.303 0.345 0.058 0.011 0.056 < 0.001 <0 .001 <0 .001 —    

 Pearson's 

r 
0.227 0.202 -0.277 0.032 0.178 0.020 0.054 -0.175 0.099 —   

Total MM* p-value 0.124 0.173 0.060 0.831 0.232 0.893 0.718 0.239 0.507 —   

 Pearson's 
r 

0.214 0.161 -0.255 0.098 0.193 -0.016 0.025 -0.155 0.109 0.956 —  

RAMM* p-value 0.149 0.280 0.084 0.514 0.194 0.916 0.867 0.298 0.464 <0 .001 —  

 Pearson's 
r 

0.182 0.203 -0.264 0.044 0.196 -0.026 0.023 -0.176 0.084 0.945 0.969 — 

LAMM* p-value 0.221 0.172 0.073 0.769 0.187 0.860 0.878 0.236 0.572 <0 .001 < 0.001 — 

BMI** 

Pearson's 
r 

0.111 0.220 -0.119 -0.013 0.081 -0.109 -0.006 -0.053 0.145 0.662 0.656 0.680 

p-value 0.454 0.133 0.422 0.930 0.582 0.461 0.969 0.722 0.326 <0 .001 < 0.001 
<0 .00

1 
*Muscle mass (kg) 
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**Body mass index (BMI) (kg/m2), Gestationalweek(GW), Right hand grip(RHG), Lefthand grip(LHG), Right key_pinch(RKP), Left-
key_pinch(LKP), Right_tip_pinch(RTP), Left tip pinch(LTP), Right arm_MM(RAMM), Left arm_MM(LAMM). 

 

There was no statistically significant correlation between serum Ca2+ and Mg2+ levels in the second 

trimester (r: 0.101, p: 0.495). A negative and significant correlation was detected between serum 

Ca2+ levels and left key pinch strength (r: -0.316, p: 0.029). No statistically significant relationship 

was detected between serum Ca2+ and right key pinch, right-left handgrip, right-left tip pinch and 

muscle masses. No statistically significant relationship was detected between serum Mg2+ levels 

and right-left key pinch, right-left handgrip, right-left tip pinch and muscle masses. The correlation 

matrix in the second trimester is shown in Table.5. 

Table. 5. Correlation analysis of second trimester parameters 

  Ca2+ Mg2+  GW RHG LHG RKP LKP RTP LTP 

Total 

Muscle-

mass 

RA 

MM 
LAMM 

Ca2+ Pear-

son's r 
—            

 p-value —            

Mg2+ Pear-
son's r 

0.101 —           

 p-value 0.495 —           

GW 
Pear-
son's r 

-
0.151 

-0.152 —          

 p-value 0.318 0.314 —          

RHG 
Pear-

son's r 
0.108 0.079 0.088 —         

 p-value 0.466 0.594 0.559 —         

LHG 
Pear-
son's r 

-
0.028 

0.070 -0.010 0.777 —        

 p-value 0.849 0.636 0.946 <0 .001 —        

RKP 
Pear-

son's r 

-

0.098 
-0.025 0.111 0.489 0.510 —       

 p-value 0.508 0.867 0.463 < 0.001 <0 .001 —       

LKP 
Pear-

son's r 

-

0.316 
-0.050 0.192 0.423 0.532 0.773 —      

 p-value 0.029 0.738 0.202 0.003 < 0.001 < 0.001 —      

RTP 
Pear-

son's r 

-

0.122 
0.086 0.089 0.467 0.568 0.575 0.537 —     

 p-value 0.407 0.563 0.555 <0 .001 <0 .001 <0 .001 
< 0.00

1 
—     
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LTP 
Pear-

son's r 

-

0.230 
0.054 0.095 0.434 0.582 0.523 0.690 0.804 —    

 p-value 0.116 0.717 0.529 0.002 <0 .001 <0 .001 
<0 .00

1 
<0 .001 —    

Total Muscle-

mass 

Pear-

son's r 

-

0.003 
0.022 0.194 0.313 0.224 0.280 0.249 0.076 0.116 —   

 p-value 0.985 0.880 0.196 0.030 0.126 0.054 0.088 0.606 0.431 —   

RAMM* 
Pear-
son's r 

-
0.005 

0.078 0.201 0.241 0.224 0.285 0.268 0.108 0.108 0.935 —  

 p-value 0.975 0.604 0.186 0.103 0.131 0.052 0.068 0.471 0.469 <0 .001 —  

LAMM* 
Pear-

son's r 

-

0.023 
0.067 0.225 0.245 0.261 0.312 0.293 0.170 0.183 0.919 0.950 — 

 p-value 0.879 0.656 0.137 0.097 0.077 0.033 0.046 0.253 0.218 <0 .001 <0 .001 — 

BMI** 

Pear-

son's r 
0.197 0.095 0.279 0.126 -0.038 0.012 0.008 -0.070 -0.086 0.556 0.565 0.528 

p-value 0.179 0.520 0.060 0.395 0.800 0.937 0.955 0.634 0.563 < 0.001 <0 .001 <0 .001 

 
*Muscle mass (kg) 
**Body mass index (BMI) (kg/m2), Gestationalweek(GW), Right hand grip(RHG), Lefthand grip(LHG), Right key_pinch(RKP), Left-
key_pinch(LKP), Right_tip_pinch(RTP), Left tip pinch(LTP), Right arm_MM(RAMM), Left arm_MM(LAMM). 

 

Discussion 

In our study, it was found that serum Ca2+ and Mg2+ levels were not correlated with right-left key 

& tip pinch, right-left handgrip and muscle masses in pregnant women in the first trimester. While 

Mg2+ can not correlate with right-left key & tip pinch, right-left handgrip and muscle masses in 

the second trimester; It was determined that serum Ca2+ levels showed a negative and significant 

correlation with left key pinch strength in the second trimester (r:-0.316, p:0.029). Although a 

statistically significant decrease was observed in serum Ca2+ and Mg2+ levels in the second trimes-

ter, it was determined that there was no significant change in the measurements of right-left key 

& tip pinch, right-left handgrip in the second trimester compared to the first trimester. We found 

that the decrease in serum Ca2+ and Mg2+ levels did not affect the measurements in the second 

trimester as expected. In the literature, muscle strength evaluations mostly consisted of studies 

conducted on athletes [8, 16,17]. As far as we can determine, there is no study in the literature that 

evaluates muscle strength in pregnant women. 
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In a study, in which weightlifters and wrestlers were included and the relationship between anth-

ropometric measurements and handgrip strength was evaluated, no statistically significant diffe-

rence was observed between weightlifters and wrestlers in terms of handgrip strength. A signifi-

cant relationship was found between body mass index (BMI) and handgrip strength in both groups 

[1]. In a study comparing women weightlifting athletes and sedentary women, it was reported that 

right-left handgrip strengths were correlated with BMI in both groups [3]. In our study, BMI was 

statistically significantly higher in the second trimester, as expected. We found a statistically sig-

nificant relationship between BMI and right arm, left arm and whole body muscle mass in both 

the first and second trimesters. However, there was no significant correlation between BMI and 

right-left key & pinch strength, right-left handgrip sterngth. It was observed that there was a sta-

tistically significant relationship between handgrip strength and sports ability in many sports acti-

vities [5]. Some studies evaluated male [6] and female [8] athletes separately. In a study comparing 

male athletes with a sedentary group, handgrip strength was statistically significantly higher in 

athletes than in the control group [17]. In a study involving an average of 2500 people, patients 

over and under the age of 65 and male and female patients were grouped. Handrgrip strength was 

inversely proportional to increasing age in both groups. Women over 65 years of age with osteo-

porosis; It was found that handrgrip strength was statistically significantly lower in women with 

osteopenia under the age of 65 [19]. In a study conducted on geriatric patients, a statistically sig-

nificant relationship was found between magnesium levels and handgrip strength at the beginning 

and end of rehabilitation [20]. In a study conducted in children, no statistically significant relati-

onship was found between calcium and muscle mass and muscle strength, and no significant rela-

tionship was found between Mg2+ and handgrip strength [21]. In our study, there was no significant 

correlation between serum Mg2+  levels and right-left handgrip, right-left key & pinch. In addition 
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to Mg2+  level, there are also studies in the literature on dietary Mg2+   intake [22, 23]. In a study 

conducted in geriatric patients, the relationship between diet and muscle strength was evaluated, 

and it was stated that there was a positive significant relationship between Mg2+ intake and grip 

strength [20]. In a study, comparing a group given Vitamin D and Mg2+ for eight weeks with a 

control group given a placebo, handgrip strength increased statistically significantly in the group 

given Vitamin D and Mg2+.   It was found that there was no significant increase in the placebo 

group [23]. Our study was the first to evaluate muscle strength in pregnant women, and it is im-

portant as it shows whether muscle strength can be related to serum Ca2+ and Mg2+ levels. 

Limitations 

The number of participants included in our study is limited. A limited number of participants were 

included in our study in order to ensure effective pregnancy follow-up and muscle strength mea-

surements. The participants' diets and dietary Ca2+ or Mg2+ content are unknown. Prospective or 

multicentric studies will contribute to the literature in terms of both recording data and ensuring a 

high number of participants. Moreover, the lack of third trimester values of pregnant women is 

another limitation. 

Conclusion 

According to the results serum Mg2+ levels in the first and second trimesters of pregnant women 

do not have a significant effect on handgrip and pinch strength. Serum Ca2+  levels did not impact 

muscle strength during the first trimester. But, a negative correlation was detected between serum 

Ca2+ levels and left key pinch strength during the second trimester. 
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ABSTRACT  

Although the kidney is the most frequently injured organ in the urinary system, kidney injuries constitute 1-5% of all 

injuries.We wanted to present this case because we think it is a good example of kidney damage after blunt trauma 

and the need for detailed examination even though there are no findings on high-energy post-trauma examination.An 

18-year-old female patient was brought to our hospital by 112 after a traffic accident while crossing the road. Tem-

perature on arrival vitals: 36.5 °C pulse: 80/50 mmHg at 100/min GCS: 15.In her first examination, there was a 1*6 

cm open wound on the lower lip, an open wound on the chin, abrasions of various sizes in all 4 extremities, and a 

fracture in the left elbow. There was no tenderness on abdominal examination and no defensive rebound was obser-

ved.. In the tomography report: A few wedge-shaped, large hypodense areas were observed in the right kidney pa-

renchyma and were primarily evaluated in favor of traumatic infarction.USG report: Contusion areas seen in the 

right kidney on tomography could not be distinguished sonographically. No pathology was detected in other organs.In 

recent years, conservative approaches have been preferred rather than interventional treatment approaches in renal 

trauma. In this selection,the patient's hemodynamic status, renal functions and vascularization status are taken into 

consideration. Our patient was discharged after 2 days of intensive care follow-up and 2 days of follow-up in the 

ward.Renal damage should be especially considered in the presence of macroscopic and microscopic hematuria, 

abdominal examination findings and hypotension, especially in patients who have experienced high-energy trauma. 

In our case, the examination was very comfortable, there was no macroscopic or microscopic hematuria, but there 

was hypotension. Imaging was our main tool in making the diagnosis. Therefore, we think that CT scanning should 

be performed in high-energy traumas, even if there are no examination findings. should be kept in mind that kidney 

damage may occur in the presence of hypotension, especially in high-energy traumas, even if there are no examination 

findings. The absence of hematuria, absence of additional organ injury and normal urea-creatine values do not exc-

lude kidney damage. 
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INTRODUCTION 

Although the kidney is the most frequently injured organ in the urinary system, kidney injuries 

constitute 1-5% of all injuries (1,2). 80-90% of kidney traumas occur after blunt abdominal tra-

uma(3). Acute kidney injury following blunt trauma is directly proportional to mortality and mor-

bidity. (4) A single-center retrospective study showed that acute kidney injury developed in 23.8% 

of 1033 trauma patients in intensive care. Of these, 10% had to undergo renal transplantation (5,6). 

In one study, 9119 adult kidney injuries were examined, 63% of which occurred from motor ve-

hicle accidents, 14% from falls, 11% from sports injuries, and 4% from non-vehicular traffic ac-

cidents (7). We wanted to present this case because we think it is a good example of kidney damage 

after blunt trauma and the need for detailed examination even though there are no findings on high-

energy post-trauma examination. 

CASE PRESENTATION 

An 18-year-old female patient was brought to our hospital by 112 after a traffic accident while 

crossing the road. Temperature on arrival vitals: 36.5 °C pulse: 80/50 mmHg at 100/min GCS: 15 

In her first examination, there was a 1*6 cm open wound on the lower lip, an open wound on the 

chin, abrasions of various sizes in all 4 extremities, and a fracture in the left elbow. There was no 

tenderness on abdominal examination and no defensive rebound was observed. The patient's labo-

ratory tests were sent. In Biochemistry, Glucose: 139 mg/dL Urea: 28.5 mg/dL Creatinine: 0.92 

mg/dL, AST: 246 u/L, ALT: 185 u/L, Calcium: 7.95 mg/dL, Total Bilirubin: 0.39 mg/dL, Direct 

Bilirubin: 0.08 mg/dL, Indirect Bilirubin: 0.31 mg/dL, CK: 276 u/L, CK-MB: 217.8 u/L, CRP: 0.2 

mg/L, GGT: 15.5 u/L, Sodium: 132 mmol/L, Potassium: 3.49 mmol/L, Chlorine: 107 mmol/L, 

INR: 1.24, aPTT: 21.7 sec, PT : 13 sec.In the hemogram, WBC: 17.21 K/uL Hgb: 6.9 G/DL, HCT: 

25%, MCV: 58.7 fL, MCH: 16.1 PG, RDW-CV: 20.2, RDW -SD:43.8 fL, Plt:430 K/uL, MPV:8.8 

fL. It came as.Brain, cervical, thoracic, abdominal and pelvic CT scans were performed. In the 

tomography report: A few wedge-shaped, large hypodense areas were observed in the right kidney 

parenchyma and were primarily evaluated in favor of traumatic infarction. Although the right renal 

artery has a patent appearance, segmental and arcuate arteries cannot be evaluated. No significant 

hemorrhagic density was seen in the perirenal fatty planes.A bladder catheter was inserted into the 

patient. Hematuria was not observed. USG was performed. USG report: Contusion areas seen in 

the right kidney on tomography could not be distinguished sonographically. No pathology was 

detected in other organs. Antibiotics and fluid resuscitation were administered for traumatic in-

juries. The patient was started on 1 unit of erythrocyte suspension. The patient was consulted to 

urology, general surgery, orthopedics, cardiovascular surgery and plastic surgery. He was admitted 

to the 3rd stage surgical intensive care unit by the urologist. 
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Picture 1. Computerized tomography image of the patient 

 

DISCUSSION 

In recent years, conservative approaches have been preferred rather than interventional treatment 

approaches in renal trauma (8). In this selection, the patient's hemodynamic status, renal functions 

and vascularization status are taken into consideration (9). Our patient was discharged after 2 days 

of intensive care follow-up and 2 days of follow-up in the ward. 

Renal damage should be especially considered in the presence of macroscopic and microscopic 

hematuria, abdominal examination findings and hypotension, especially in patients who have 

experienced high-energy trauma (8). In our case, the examination was very comfortable, there was 

no macroscopic or microscopic hematuria, but there was hypotension. Imaging was our main tool 

in making the diagnosis. Therefore, we think that CT scanning should be performed in high-energy 

traumas, even if there are no examination findings. 

In a case report of 2 cases published by Zahoor Ahmed et al., it is mentioned that renovascular 

injuries are associated with non-renal organs (10). However, in our case, there was no accompan-

ying organ injury and it was evaluated as isolated renal trauma. 

It should be kept in mind that kidney damage may occur in the presence of hypotension, especially 

in high-energy traumas, even if there are no examination findings. The absence of hematuria, ab-

sence of additional organ injury and normal urea-creatine values do not exclude kidney damage. 
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