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Laboratory investigations in dentistry

- To reach correct diagnosis for systemic or localized diseases, we should have a good knowledge about different diseases in dentistry.
Laboratory investigations are not the soul of diagnosis  - 
Example- In histopathological report, if someone biopsied and the result was a cancer …. This diagnosis is not definitive because if you believe the result of histopathological report then you are treating the histopathological report not the patient !! 

- All laboratory investigations have to be supplemented by history and examinations 
Example- if we take a biopsy from oral lesion and in histopathological test we find all the features of lichen planus (liquefaction of basal cell layer, thickening of the epithelium and lymphocytic infiltration) this is not a definitive diagnosis because there is many types of lichen planus, it could be lichenoid reaction, idiopathic or pemphigoids but if we look to the history and find a history of drug exposure that would confirm the diagnosis of lichenoid reaction 

So history helps you in determining the definitive diagnosis.

- Or when we take a well defined and corticated biopsy of intraosseous lesion and the result of histopathological test is a giant cell lesion
Giant cell lesion in histopathological test includes: 

Cherubisim, Aneurysmal Bone Cyst, Giant Cell Tumor, Hyperparathyroidisim, or Central Giant Cell Granulom 
So we have to look at other type of investigations like radiological and we have to look at history and examination to determine the definitive diagnosis. 

If a patient is a child less than 10 years of age that would indicate ( Cherubisim 
Also we have to look for a bone profile in biochemical investigations (parathyroid level in blood & calcium and phosphate levels) 

If a bone profile is abnormal so that would indicate ( Hyperparathyroidisim 

When it is a hyperparathyroidisim and a patient is treated from it, spontaneous regression from giant cell lesion will occur 
But when a history and investigations indicate central giant cell granuloma ( the patient needs surgery 

- Now according to radiograph investigation, we must know that the radiograph is only an aid of diagnosis (it is not the soul of treatment or diagnosis), when the radiograph is inconsistent with your clinical examination and history then you have to repeat your examination and history 

-laboratory investigations requested in dentistry:

1) radiological

2) hematological

3) urinalysis

4) microbiological

5) histopathological 

Note: clinical tests- the tests that are done or performed in the clinic not in the lab 
- When you are asked about the clinical investigations that would confirm xerostomia …. The answer should be 

By measuring the stimulated salivary flow rate and unstimulated salivary flow rate (well known tests for clinical investigations) 

But using a mirror and check if it sticks on the buccal mucosa or not, this is not a well known test and it is not reliable for clinical examination of xerostomian

How to confirm the diagnosis of tuberculosis??  -
Clinical tests ( tuberculin test (delayed hypersensitivity reaction) or lung function test (spirometry) to check any signs of obstructions 

Laboratory tests ( Radiological- take a chest X-ray according to it we can detect the sequence of further laboratory tests 

Hematological- take a blood sample and culture it, a well known hematological test to confirm tuberculosis is IGRA test (interferon gamma release assay) 

Urinalysis- there is no well known test to confirm tuberculosis 

Microbiological- the soul of investigations for tuberculosis, take a sample (usually sputum) and culture it to identify the microorganism that is responsible for tuberculosis 

Microbiological investigation would lead to definitive diagnosis by 100% (the most accurate type of investigations) but the problem is with the slowly growing microorganisms, for tuberculosis it takes 50 days to identify the bacteria because of that we need other tests which can give faster result than microbiological test 
Histopathological- sometimes we have to take biopsy from the lung and sometimes tuberculosis is associated with oral lesion (deep ulcer in dorsum surface of the tongue) we can take a biopsy from that ulcer and send it for histopathological report for microbiological analysis (test it under microscope) and histopathological analysis (culture and sensitivity) 

And the most important test nowadays is PCR (polymerase chain reaction) – make a confirmation within one day and it has a high sensitivity and specificity  
Hematological investigations 

1) CBC (complete blood count) 
-components: platelets, RBC, WBC, hemoglobin, hematocrit & red blood cell indices 

-CBC is the initial screening in hematological investigations (the first requested test)

-CBC is a routine test taken for any patient undergoing major surgery or general anesthesia, but in local anesthesia it is not a routine unless there indication in history 

Note: anemia is not contraindication for minor surgery or local anesthesia but it is an absolute contraindication for general anesthesia 

-if there is an abnormality in CBC, we should ask for further investigations in order to augment the result of the CBC like blood film and ESR (erethrocyte segmentation rate) 

-components of CBC: 

^RBC: (4-5.5) million/mm3 - male 

          (3.8-5.2)million/mm3 - female

Increased( polycythemia (heavy smoker or patient lives in high altitude)

Decreased ( anemia

^hemoglobin: (12-18) g/dl - male

                           (11-16) g/dl - female
Increased ( polycythemia 

Decreased ( anemia

-hemoglobin is the main oxygen carrier in the blood and tissue so the patient with decreased level of hemoglobin below the normal reference rate (10g/dl) is expected to be localized or systematically hypoxic and general anesthesia may exacerbate that existing hypoxia so it is contraindicated 

^hematocrit (HCT): packed cell volume(PCV) 

- A percentage ratio of packed erethrocyte volume in relation to the total volume of the blood 

Normally ( 45% - male              40% - female- 
- we can calculate (HCT) by:

Multiplication of hemoglobin level by 3 

Or 

Multiplication of RBC count by 9 

Example: when the HB level is 12 ( HCT will be 36 (12*3) 

                When the RBC level is 5 ( HCT will be 45 (5*9) 

^platelet count (PLT): 150,000-450,000)/mm3

Increased ( thrombocytosis or thrombocythemia

Decreased ( thrombocytopenia 

Abnormal function of platelets ( thrombosthenia

- we concern about it very much specially in patient who are under the control of antiplatelets drugs like plavix & aspirin 

- we should know that the patient in his first one year after catheterization must be controlled by aspirin & clopidogrel (plavix)

- platelet count is very important in patients with thrombocytopenia specially idiopathic thrombocytopenia purpura (ITP) which is related to the production of antibodies against platelets, those patients are treated by corticosteroids because they have an autoimmune disease so we have to give them immunosuppressant so the platelets count will be elevated temporarily 

Note: corticosteroids must be used for short term 
- when the platelet count is more than 50,000/mm3 I can do an extraction (up to 3 teeth) with the application of homeostatic measures (chemical & mechanical) 

Mechanical homeostatic measures ( make suture or a mechanical compression by gauze (mechanical methods to control bleeding)

Chemical homeostatic measures ( application of specific chemical materials to achieve homeostasis 

- but for major surgery the platelet count should be more than 100,000/mm3

- spontaneous bleeding occurs when platelets count less than (10,000-20,000)/mm3 
- how can you differentiate clinically between bleeding that occur as a result of platelet problems (thrombocytopenia) or as a result of coagulation factor problem (hemophilia) ?? 

Hemophilia ( characterized by deep bleeding in muscles and joints, blue in color 

Thrombocytopenia ( characterized by a superficial bleeding (bruising)

^RBC indices: (80-100) m/u3

-It is a mean corpuscular volume (MCV)
-give an important result for the diagnosis of anemia

^total WBC count: (4,000-10,000) 

Increased ( infection

Decreased ( bone marrow disease or a plastic anemia 

2) blood film 

- it is a thin layer of blood smeared under microscope slide and stained away to allow the various blood cells to be examined microscopically 

- when there is existing problem of bleeding or there is a history of bleeding problem, we have to screen the blood for coagulation 

- blood film can identify the morphology or even the chromaticity of red blood cells 

- it is important for identifying the type of anemia 

- when the type of anemia that identified by blood film is macrocytic anemia so I have to test the value of B12 in serum and folate in RBC to determine the exact cause of macrocytic anemia 

Note: a level of folate in the serum is a short term indicator 
- when the type of anemia that identified by blood film is microcytic anemia which may be a primary iron deficiency or secondary iron deficiency (thalassemia) so there are 2 tests that can identify the real etiology of microcytic anemia which are iron and total iron binding capacity

- when it is an iron deficiency ( the patient is treated by ferrous sulfate 

- when it is B12 deficiency ( the patient is treated by B12
- when it is a folate deficiency ( the patient is treated by folic acid 

- blood film gives us a conformation for the morphology of platelets & leukocytes 

- blood film is used as a differential leukocyte count to augment the result of leukocyte count 

- WBC could be:

1) polymorphonuclear leukocyte (neutrophil, eosinophil& basophil) 

(35-73)% of total WBC 

Increased neutrophil level ( acute infection

2) lymphocytes 

(28-33)% of total WBC 

Increased lymphocyte level ( chronic infection 

- usually when the level of WBC is 15,000 the patient is predicted to have infection either acute or chronic 

- but when the level of WBC is 25,000 the patient is predicted to have leukemia 

- previously people used to work with a manual device which was used for counting leukocytes, they used to put an immature WBC's specially neutrophils in the left of the manual device (bands) and the mature ones on the right (segs) 
Normally the bands count is (1-5)% 

When bands are increased for more than 20% - shift to the left (increase in the immature WBC) ( deterioration in the case, the immune system is unable to protect the body from microorganisms

When segs are increased- shift to the right (increase in the mature WBC) ( the case is improving and the immune system work strongly to protect the body 
3) erethrocyte sedimentation rate (ESR)
- it is not for a specific disease 

- it is usually elevated when there is an evidence of tissue destruction due to infection, trauma, infarction or pregnancy 

- it is the rate of RBC sediment in 1 hour 

- normally (1-13)mm/1hr

- when it reaches more than 20mm/1hr, we predict a tissue destruction         
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