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Background: Patient testing is a mandatory step in preparing for implant surgery and the number of 

laboratory investigations depends on the patient's health. A thorough history will identify the presence of 

possible conditions that will require a certain package of laboratory tests. Additional tests and analyzes are 

prescribed if the patient has chronic pathologies (cardiovascular, endocrine, hematological, lung and 

digestive diseases, osteoporosis, allergic diseases). Investigations help to identify absolute or relative 

contraindications, to draw up a treatment plan in the stage of preparation for the dental implant therapy. 
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INTRODUCTION 

The pathology of the oral cavity 

represents a major public health problem, 

with a worldwide increase in incidence and 

morbidity [1]. The oral cavity is colonized by 

a complex microbiota that grows and lives as 

diverse biofilms on all mucosal and dental 

surfaces.  Oral biofilms on dental hard and 

soft tissues are the main cause of dental 

diseases, including caries and periodontal 

disease [2]. Teeth are extracted as a 

consequence of an oral complication, 

following the interaction between the patient 

and the dentist, the dentist’s ability to provide 

treatment to sustain the functionality of the 

teeth and depending on the patient’s 

preference [3]. Regarding the etiology, 

location, extent or topography, edentation is 

considered a pathological entity that, through 

evolution and complications, causes serious 

imbalances in the stomatognathic system 

[4]. The actual dentistry is governed by 

special aesthetic demands based on avant-

garde techniques and technologies in 

conjunction with the type of biomaterials 

used [5].   

In the context of the development of 

society, implantology has gained ground, 

being one of the preferred treatment solutions 

for patients to solve different types of 

edentulousness [6]. Osseointegrated dental 

implants have represented a breakthrough in 

clinical practice for replacing missing teeth 

and supporting prosthetic reconstructions in 

edentulous areas [7].  

Nowadays, the immediate function  protocol 

of dental implants is a valid treatment 

alternative and it has become a demand from 
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patients especially due to psychological 

factors and improved quality of live [8] 

Implant treatment significantly improves 

the quality of life and, in addition, has a 

number of advantages for the physical 

appearance of the beneficiary. One of the 

main aesthetic advantages of the dental 

implant is that it prevents the alteration of the 

profile of the face caused by bone loss. Due 

to recent advancements in the field of 

implants, there use is increasing day by day. 

For placement of implants, medical condition 

plays a vital role. In healthy individual the 

placement is quite simple and easy as 

compared to unhealthy subjects. In medically 

compromised patients such as patients with 

cardiovascular disease, diabetes, 

hypothyroidism, severe bleeding disorders, 

osteoporosis, special care has to be done 

before placing implant [9]. Bleeding 

disorders are inherited or acquired and can be 

a big challenge for implantologists to provide 

the oral rehabilitation [10]. 

Patient testing is a mandatory step in 

preparing for dental implant surgery. Current 

imaging techniques have an important role 

both in the diagnosis and in the dynamic 

monitoring of patients [11]. The number of 

laboratory investigations and the success of a 

dental implant depend mainly on the patient's 

state of health, to which are added other 

elements, such as the doctor's experience, the 

techniques approached, the materials used 

and the postoperative care. A thorough 

history will identify the presence of possible 

conditions that will require a certain package 

of laboratory tests. Investigations help to 

identify absolute or relative 

contraindications, to draw up a treatment plan 

in the stage of preparation for the 

introduction of implants. 

 

LABORATORY 

INVESTIGATIONS PRECEDING 

DENTAL IMPLANT THERAPY 

To assess general health, the following 

tests are needed for the patient before the 

implant surgery: 

Complete blood count (CBC) test  

CBC test provides important 

information about the hematologic system 

and other organ systems. The blood count 

consists of the automatic measurement of a 

number of parameters such as: erythrocyte 

count, hemoglobin (Hb), hematocrit (Ht), 

erythrocyte indices: mean corpuscular 

volume (MCV), mean corpuscular 

hemoglobin (MCH), mean corpuscular 

hemoglobin concentration (MCHC), 

erythrocyte distribution width (RDW), 

platelet count, leukocyte count, leukocyte 

formula (neutrophils, lymphocytes, 

monocytes, eosinophils, basophils). The 

values of these parameters vary according to 

age and gender. 

Hematological disorders occupy a 

particular place in oral implantology. The 

consequences of anemic syndromes can have 

repercussions related to: delayed healing, 

decreased bone density, increased healing 

time. Intraoperative bleeding in such patients 

is high; the consequences for the patient are 

the possibility of postoperative edema and 

increased discomfort. For example dental 

implants are not contraindicated in sickle cell 

patients; however, it is very crucial to 
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understand the disorder and its clinical 

physiology to avoid any complications. 

Depending on the CBC results, the patient 

may need a blood transfusion before or after 

the surgery to reduce the sickle cell 

concentration in the blood. Blood transfusion 

is a very important aspect of clinical 

hematology [12]. In the case where patient 

may need a blood transfusion, implant 

surgery should be carried out in the hospital-

based setting, with collaborative participation 

of hematologist and primary care physician 

[13].  

 

Coagulation blood test 

Prothrombin Time (PT) Test and 

INR. A prothrombin time (PT) test measures 

how long it takes for a clot to form in a blood 

sample. An INR (international normalized 

ratio) is a type of calculation based on PT test 

results. The INR measures the time required 

for fibrin formation by the extrinsic pathway 

controlled by factor VII and the intrinsic 

pathway controlled by factor II, V, X and I 

(fibrinogen). The values of the normal range 

vary between 10-12 seconds. TP is high if 

any of the coagulation factors listed above are 

less than 10%. It is more sensitive to the 

deficiency of factors VII, X, and less of factor 

I, II or V. Common causes are liver disease, 

vitamin K deficiency, oral anticoagulants and 

disseminated intravascular coagulation [14].  

INR (Patient TP / Normal Plasma TP) ^ ISI 

(International Sensitivity Index) is only 

useful for patients with stable anticoagulant 

therapy, with no value for those with a 

diagnosis or treatment of those with 

prolonged TP for another reason. It has a 

lower accuracy at the beginning of oral 

anticoagulant treatment, but is more reliable 

than the unconverted TP ratio. 

INR values in patients on anticoagulant 

therapy = 2-3 (venous thrombosis, 

pulmonary haemolism, myocardial 

infarction, atrial fibrillation, mitral valve 

prolapse), 2, 5-3, 5 (mechanical heart valves, 

repeated thromboembolism in anticoagulated 

patients with therapeutic INR ), 3-4 

(myocardial infarction, thrombosis remitted 

by aortic mechanical valve), 3, 5-4, 5 

(thrombosis remitted by mitral mechanical 

valve), 1, 5-1, 9 (first unprovoked episode of 

deep vein thrombosis, embolism pulmonary 

after the first 3 months of treatment [15]. 

Partial thromboplastin time (PTT; 

also known as activated partial 

thromboplastin time (aPTT)) is a screening 

test that helps evaluate a person's ability to 

appropriately form blood clots. It measures 

the number of seconds it takes for a clot to 

form in a sample of blood after substances 

(reagents) are added. Partial prothrombin 

time determines the time required for fibrin 

formation by the intrinsic pathway required 

by factor VIII, IX, XI, XII and prekalikrein 

and by the common pathway of factors I 

(fibrinogen), prothrombin (II), V, X. The 

normal range is between 25-36 seconds. 

APTT is more sensitive to deficiency of 

coagulation factors VIII, IX than to any other 

factor. The result is an extension of the APTT 

if any of the factors listed are less than 15-

30% of normal value. Causes: treatment with 

heparin disseminated intravascular 

coagulation, severe liver disease, overdose of 

oral anticoagulants, haemophilia, 

thrombolysis or lupus anticoagulant. 

Red blood cell sedimentation rate 

(ESR) is a blood test that helps detect 

increased inflammatory activity in the body. 

Although it is not specific to a particular 
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disease, in combination with other additional 

tests, it is extremely useful in making a 

diagnosis. Its widespread use is due not only 

to the information it brings, but also to the 

low cost and easy procedure [16]. 

 

Hepatitis test  

Hepatitis is a type of liver disease. 

Viruses called hepatitis A, hepatitis B, and 

hepatitis C are the most common causes of 

hepatitis. The tests for hepatitis must include 

the determination of antibodies and antigens. 

Antibodies are proteins that the immune 

system produces to help fight infections. 

Antigens are substances that cause an 

immune response. Antibodies and antigens 

can be detected before symptoms appear. The 

most important concerns associated with 

liver disease in clinical practice are risk of 

cross-contamination, risk of bleeding 

disorder, and risk of toxicity caused by 

altered drug substance metabolism. Since 

hepatitis C virus can remain stable at room 

temperature for over 5 days, strict 

sterilization measure is required [17]. 

 

Blood tests for HIV, AIDS 

Arguments have been made for and against 

HIV testing in the dental setting. One 

contention is that the nature of this test is 

beyond the scope of dental practice. Other 

arguments include its impact on productivity 

and patient perception. Conversely, 

screening by dental teams may help identify 

HIV infection, possibly in its early stages, 

thus facilitating referral for medical 

intervention that can prolong a patient’s life 

and prevent the spread of the virus [18-20].  

Blood tests to measure hormone 

levels  

In some cases, patients need to be tested for 

hormone levels (TSH, T3, T4, estradiol, 

parathyroid hormone). Indicators outside the 

normal range are relative contraindications 

for implant intervention, which requires 

correction and treatment. For example 

patients with hypothyroidism (HT) have a 

decreased rate of bone loss around dental 

implants and may not be at increased risk for 

dental implant failure. The decreased bone 

metabolic rate among patients with HT might 

contribute to those findings [21] [10]. On the 

other hand the hypofunction of the adrenal 

glands (Cushing's syndrome) has 

consequences on both the condition of the 

patient (hypertension) and also the healing is 

delayed, with the risk of secondary infection. 

Long-term corticosteroid therapy affects the 

dental implant. Immediate postoperative 

effects are beneficial by reducing 

inflammation and pain, but corticosteroids 

delay the healing, decrease the blood 

leukocyte count and decrease the patient's 

ability of antibacterial defense [22] [11].  

Lab tests for osteoporosis and other 

metabolic diseases Bone seen as tissue is an 

extremely dynamic biological system, 

comprising a series of tightly regulated and 

synergistic anabolic and catabolic processes 

that lead to a metabolic homeostasis 

corresponding to skeletal structures 

[23]. Multiple factors can negatively 

influence these processes, with results that 

can lead to reduced bone mass, decreased 

densities, altered microarchitecture, and 

increased bone fragility [24]. A test panel can 
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be made such as: bone-specific alkaline 

phosphatase, osteocalcin, urinary N-

telopeptide of type I collagen, vitamin D 

levels. 

Biochemical analysis of blood 

(blood sugar, bilirubin, creatinine, 

amylase) 

High or low blood sugar levels may 

indicate an underlying condition that may 

require medical attention. Blood sugar levels 

change throughout the day. Usually, blood 

sugar level is lowest in the early hours of the 

morning or after a period when the patient 

have not eaten. Blood sugar rises during and 

after meals as the body digests food [25].   

The bilirubin test is performed to 

assess liver function and to monitor liver 

conditions such as cirrhosis, hepatitis and 

gallstones. It is also used to diagnose the 

causes that lead to a massive destruction of 

red blood cells (RBC), such as in the case of 

hemolytic anemia. This is a condition that 

involves the destruction of red blood cells 

faster than they are produced by the body. On 

the other hand, Gu L et all. confirmed in their 

study that dental implant treatment can be 

offered to liver transplant patients in a stable 

condition under long-term 

immunosuppression [26].  

Creatinine is constantly formed in the 

muscles and most of it is filtered through the 

renal glomeruli and eliminated, so measuring 

the level of creatinine in the blood shows how 

well the kidneys are working. The amount of 

creatinine produced in the body depends on 

the gender, age and muscle mass of each 

person. For this reason, the concentration of 

creatinine is slightly higher in men compared 

to women or children. There are studies that 

confirm the fact that the number of patients 

on dialysis is progressively increasing. These 

patients may require implant treatment to 

restore their missing teeth and improve their 

quality of life. The systemic condition of 

these patients and the dialysis treatment can 

complicate the implant treatment. Therefore, 

the treatment must be carefully planned using 

the simplest possible treatment to avoid 

possible complications and modifying the 

dosage schedule of the drugs used as 

necessary for each patient [27]. 

 

CONCLUSION 

Laboratory tests are very important in 

the pre-dental implant stage. A balanced 

approach to the evaluation of 

contraindications and a timing of the dental 

implant procedure is necessary. This will 

prevent implant failure or the development of 

periimplantitis. These high-risk 

complications can occur if the conditions of 

the implant are not observed, as well as any 

absolute and relative contraindications.
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