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	1. Routine Laboratory Investigations
Presented  by,
Bibina George
MDS Periodontics
 


	2. CONTENTS:
1. Definition
2. Need  for Lab investigations
3. Applications
4. Classifications
5. Crucial Q&As prior to Lab Investigations
6. Laboratory Investigations (Frequently and infrequently
required)
a. Haematological Investigations
b. Biochemistry Investigations
 


	3. Contents:
c. Microbiological Investigations
d.  Immunological Investigations
e. Histopathological and Cytopathological
Investigations
7. Common Clinical Scenarios
8. Conclusion
9. References
 


	4. Definition:
 Laboratory studies  are an extension of physical examination in which tissue, blood, urine
or other specimens are obtained from patients and subjected to microscopic, biochemical,
microbiological or immunological examination.
 Information obtained from these investigations help us in identifying the nature of the
disease.
4
 


	5. Need for:
 Evidence  shows Case History and Clinical examination usually reveal most if not all of
clinically relevant data
 Hence there remains a need to confirm our clinical impression
 Lab investigations supplement rather than replace other methods for gathering
information
 It is a known fact that with the help of lab investigations, some underlying systemic
conditions of which the patients are unaware of, are often identified in dental practice
for the first time
 


	6. CHARACTERISTICS OF A  LABORATORY
TEST
 Accuracy
 Cost
 Interfering factors
 Morbidity
 Precision
 Reference Range
 Sensitivity
 Specificity
 Specimen collection
Sensitivity
The probability that
a patient with
disease has positive
test
Specificity
The probability that
a healthy patient has
a negative test
 


	7. Applications:
 Confirming or  rejecting clinical diagnosis
 Providing suitable guidelines in patient management
 Providing prognostic information of the diseases under consideration
 Detecting diseases through case-finding screening methods
 Establishing normal baseline values before treatment
 Monitoring follow up therapy
 Providing information for Medico-Legal consultations
7
 


	8. Classifications:
Based on where  investigation is done:
Chair side
Investigations
Laboratory
Investigations
Acts as a precursor to
laboratory investigations
Significantly higher
sensitivity and specificity
Egs : Toluidine blue
staining for grading
dysplasia, Electric Pulp
testing for tooth vitality,
Radiographs
Egs: Glycated
Haemoglobin estimation,
Peripheral smear histology
8
 


	9. Classifications:
Based on specificity/sensitivity:
Screening  Tests Diagnostic Tests
An ideal screening test is 100%
sensitive
An ideal diagnostic test is 100% specific
Useful in a large sample size at
risk; typically cheaper
Useful in symptomatic individuals to establish
diagnosis or asymptomatic individuals with +ve
screening test; expensive
Egs : blood glucose estimation for
screening diabetes,
Haematocrit values for anaemia,
VDRL test for syphilis
Egs: Glycated Haemoglobin estimation, OGTT
Peripheral smear histology
9
 


	10. Classifications:
Based on Hospital  Lab Services:
Haematology Microbiology Biochemistry
Immunology Histopathology Cytopathology
10
 


	11. Haematology:
Deals with investigations  of abnormalities of blood cells, their precursors
and of the haemostatic & clotting mechanisms
Microbiology:
• In this discipline body fluids, mucosal surfaces and excised tissues
are examined by using microscopical, cultural and serological
techniques.
 To detect and identify the causative micro organism
 Eg: Antibiotic sensitivity testing
11
 


	12. Biochemistry:
Also called chemical  pathology
Deals with investigations of the metabolic abnormalities of
the body in disease states.
Investigations are carried out by assays of various normal
and abnormal compounds found in body fluids viz. blood,
urine, CSF, saliva etc.
12
 


	13. Immunology:
Deals with the  detection of abnormalities in the immune
system
Primary role to Identify a disease is by observing the
presence of an antibody in the patient that resulted from
the infection(entry of pathogen)
The semi quantitative measure of the amount of antibody
present in serum is called a Titre.
13
 


	14. Histopathology:
Deals with the  identification of structural changes in diseased
tissues through microscopic examination of appropriately
stained tissue sections obtained from biopsy procedures.
Cytopathology:
Scientific Study of role of individual cells or cell types in disease.
Clinician collects a sample of abnormal cells from lesional tissue scrapings
or by means of tissue aspiration.
Cells are then stained and studied under light microscopy
14
 


	15. Classifications:
Based on frequency  of dental use: (by Sonis, Fazio & Fang )
Frequently used:
• CBC- Hb, Hct, Absolute
and differential WBC
• Bleeding studies – BT,CT,
PT, aPTT
• Peripheral Blood Smear
• Random Blood Glucose
Occasionally done:
• Tests for disturbance of
bone – Ca, P, ALP
• ESR
• Urinalysis
• Screening Test for
Syphilis
Rarely ordered:
• Enzyme testing
• Bilirubin Estimation
• Creatinine
Estimation
• Acid Phosphatase
• BUN
15
 


	16. Crucial Q &  As prior to Lab Investigations:
1. For a given situation, WHAT investigation is appropriate?
 Often a dental practitioner is faced with a dilemma of what investigation to
order in a given clinical scenario.
 The plan of investigation should be therefore decided from the facts
obtained from history taking and clinical examination
 Investigations are useful only when the appropriate tests are requested, and
interpreted in the light of history, clinical findings, knowledge and
experience.
 Before any investigations are initiated, Patient Consent must be obtained
16
 


	17. Crucial Q &  As prior to Lab Investigations:
2. What sample to be collected for the Test?
Samples should optimally be the most likely entity which harbours the
causative organism or abnormal constituents of body fluids like
electrolytes, chemical compounds or antigens
17
 


	18. Crucial Q &  As prior to Lab Investigations:
3. How to collect specimens?
 Success or failure of the investigation depends on the procedures carried
out in collection, preservation and transport of the specimens.
 In cases of microbiological and culture tests, the specimen must be material
from the actual site of infection and should be collected with minimum of
contamination from adjacent tissues or secretions.
 In cases of tissue collection, the site of collection as well as the vicinity
with respect to the lesion assumes importance
 Apart from this the timing (When??) of specimen collection is also
important
18
 


	19. Crucial Q &  As prior to Lab Investigations:
3. How to collect specimens?
 In general specimens collected from swabs are inferior in material
collection when compared to aspirates.
 In cases of collection of blood samples for haematology, it can be collected
either via skin , venous or arterial puncture
 If a clinician wishes to study its cellular components, its important that the
blood sample remain unclotted.
 If blood specimen has been refrigerated, it must be brought back to room
temperature for investigations as cold specimens yield false values.
19
 


	20. Crucial Q &  As prior to Lab Investigations:
4. What Information to be furnished to the laboratory?
 Specimens should accompany properly filled out forms from the clinician
 Preliminary details include: Name, Address, Hosp. No. , Gender & Date of
Birth
 Other important details are
 Exact nature of the specimen
 Source of the specimen
 Nature of investigation requested
 Date and time of specimen collection
 Brief Clinical Details
 Tentative Diagnosis
 Current Therapy if any
20
 


	21. Crucial Q &  As prior to Lab Investigations:
5. Estimated cost and time expense?
 The clinician should comprehensively detail the patient about the
cost aspect of the following investigation in order to allow the
patient to make an informed choice of undertaking it.
 The clinician should also provide a realistic estimate of the time
duration required from the collection of specimen from patient till
obtaining the results and its interpretation
21
 


	22. Crucial Q &  As prior to Lab Investigations:
6. Expected risks and discomfort to patient, clinician and personnel?
 The patient must be beforehand explained about the possible risks of the
investigative procedure, if any
 Verbal informed consent is adequate for non invasive procedures, but for
invasive procedures a signed, witnessed and a written informed consent is
necessary.
 All body fluids and tissues are considered potentially infectious.
 Barrier precautions must always be employed to prevent transmission to
other patients or staff during investigations.
22
 


	23. Crucial Q &  As prior to Lab Investigations:
7. Interpretation of results?
 Clinician’s knowledge of pathology is essential for interpreting results.
 The clinician should be able to assess the false negative results in non-
quantitative tests
 For quantitative tests, the normal values may vary between different lab
settings. Hence communication with laboratory personnel becomes very
important in these settings.
 It must also be remembered that a value just outside the range of normal
does not necessarily indicate abnormality.
23
 


	24. FACTORS TO BE  CONSIDERED:
Should be ordered as a result of suspicious oral findings or if
aspects of your treatment can potentially affect the systemic
health of the patient
The strength and weakness of the test should be known and the
results must be accurately interpreted
The financial costs to patients and to the dentists’ practice
should be carefully considered
Privilege for writing laboratory tests may vary
 


	25. Lab Investigations(Frequently and  infrequently required)
25
 


	26. Haematological Investigations(Frequently used)  :
Complete Blood count includes:
1. Hb
2. PCV
3. RBC Count
4. TLC
5. DLC
6. Platelet count
7. ESR
8. RBC Indices
26
 


	27.  Red blood  cell (RBC) count is a count of the actual number of red blood
cells in a person's sample of blood.
 Hemoglobin measures the amount of the oxygen-carrying protein in the
blood.
 Hematocrit measures the percentage of a person's blood that consists of red
blood cells.
 Red blood cell indices are calculations that provide information on the
physical characteristics of the RBCs:
• Mean corpuscular volume (MCV) is a measurement of the average size
of RBCs.
• Mean corpuscular hemoglobin is a calculation of the average amount of
oxygen-carrying hemoglobin inside a red blood cell.
• Mean corpuscular hemoglobin concentration (MCHC) is a calculation of
the average percentage of hemoglobin inside a red cell.
 Reticulocyte count which is a measurement of the absolute count or
percentage of young red blood cells in blood.
EVALUATION OF RBC
 



	29. Haematological Investigations:
Erythrocyte Sedimentation  Rate(ESR or Sed Rate):
In certain febrile diseases as well as in others the amount of circulating
fibrinogen is increased
The resultant increased viscosity of blood slows down the sedimentation rate
of erythrocytes
ESR indicates the speed with which the erythrocytes settle in uncoagulated
blood
Values:
Men < 50 years - <15 mm/hr.
Women < 50 years - <20 mm/hr.
Men >50 years - <20 mm/hr.
Women >50 years - <30 mm/hr.
29
 


	30. WBC:
4,000 – 10,000/cubic  mm
WBC DIFFERENTIAL:
Neutrophil 40 - 75%
Lymphocytes 15 - 75%
Monocytes 1 - 10%
Eosinophils 1 - 6%
Basophils 0- 2%
EVALUATION OF WBC
 


	31. Haematological Investigations:
Bleeding Time:
Measures  the time for haemostatic plug formation
Normal Bleeding time – 2-7 mins
Any clotting factor deficiency or platelet abnormality will lead to increased BT
Prolonged in
Thrombocytopenia
Acute leukaemia
Aplastic anaemia
Liver diseases
Von-Willebrand’s disease
31
 


	32. Haematological Investigations:
Clotting Time:
Measures  the time required for formation of first clot.
Screening test for coagulation disorders
Normal Clotting time – 4-14 mins
32
 


	33. Haematological Investigations(infrequently required)  :
1. Prothrombin Time (PT):
Time in seconds that is required for fibrin threads to form in citrated or oxalated
plasma
Normal time – 11-14 secs
Measured against a Control PT in terms of INR
INR = PTTest / PTNormal
Normal INR = 1 ; Abnormal INR > 1.5
Measures extrinsic and common pathway – Factors I,II, V ,VII, X
33
 


	34. MANAGEMENT OF PATIENTS  USING INR
PERIODONTAL TREATMENT Safe (INR) Borderline (INR) Adjustment (INR)
Prophylaxis < 3.5 ≥3.5
Scaling and root planing <2.5 2.5 to 3.5 >3.5
Extraction <2.5 2.5 to 3.5 >3.5
Gingivoplasty <2.5 2.5 to 3.5 >3.5
Multiple Extractions (<4 teeth) <2.5 2.5 to 3.5 >3.5
Gingivectomy <1.5 1.5 to 2.5 >2.5
Minor flap surgery <1.5 1.5 to 2.5 >2.5
Full arch extractions ≥1.5 ≥1.5
Extensive flap surgery <1.5 ≥1.5
 


	35. Haematological Investigations(infrequently required)  :
Prothrombin Time (PT):
Increased PT
Disseminated Intravascular Coagulation
Patients on Warfarin Therapy
Vit K deficiency
Early & End stage Liver failure
35
 


	36. Haematological Investigations(infrequently required)  :
Activated Partial Thromboplastin Time (aPTT):
 Time in seconds that’s required for a clot to form in citrated or oxalated plasma
Performance indicator of both the intrinsic & common pathways
Typical reference range – 30-40 secs
 Increased aPTT seen in :
Patients on Heparin Therapy
Von – Willebrand’s disease
Disseminated Intravascular Coagulation
Early Stage Liver failure/ Wilson’s disease
Haemophilia
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	37. Haematological Investigations(infrequently
required) :
Serum  Iron and Total Iron Binding Capacity:
Iron deficiency is usually detected on the basis of the amount of iron
bound to transferrin in the plasma(serum iron) and the total amount of
iron that can be bound to the plasma transferrin in vitro
Normal values
Serum iron – 80-180 µg/dl
TIBC – 250 – 370 µg/dl
37
 


	38. Biochemistry:
38
  


	39. Serum chemistry:
Serum is  that portion of blood remaining after whole blood has been
allowed to clot
Responsible for fluid maintenance Intra and extra cellularly
Responsible for the optimal osmotic gradient, nerve and muscle
function and hydration
39
 


	40. Serum chemistry(frequently used):
1.  Blood Glucose estimations:
Fasting Blood Sugar(FBS): Normal values – 70-90 mg/100ml
Random Blood Sugar(RBS): 110-130 mg/100ml
Post Prandial Blood Sugar(PPBS): <140 mg/100ml
High values are seen in Diabetes mellitus, Cushing’s disease,
pheochromocytoma, in patients taking corticosteroids
Low values seen in insulin secreting tumours, Addison’s, Pituitary hypo
function
40
 


	41. Serum chemistry(frequently used):
2.  Oral Glucose Tolerance Test:
 Used for the definitive diagnosis of diabetes mellitus and for
distinguishing diabetes from other causes of hyperglycaemia like
hyperthyroidism
 Should be performed on only healthy ambulatory patients who are
not under any drugs which may interfere with glucose estimation
41
 


	42. Serum chemistry(frequently used):
Oral  Glucose Tolerance Test:
Criteria for Interpretation:
1. Fajans and Conn Criteria
2. Wilkerson Point System
3. The University Group Diabetes Program Criteria
42
 


	43. Serum chemistry(frequently used):
Oral  Glucose Tolerance Test:
Fajans & Conn Criteria:
Abnormally increased values of any 2 parameters indicate diabetes
Fasting Blood Sugar > 100 mg/dl
1 hr. BS > 160 mg/dl
2 hr. BS > 120 mg/dl
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	44. Serum chemistry(frequently used):
Oral  Glucose Tolerance Test:
Wilkerson Point System:
A score of 2 or more indicates diabetes
FBS > 110 mg/dl - 1 Point
1 hour > 170 mg/dl – 0.5 point
2 hour > 120 mg/dl – 0.5 point
3 hour > 110 mg/dl – 1 point
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	45. Serum chemistry(frequently used):
Oral  Glucose Tolerance Test:
University Group Diabetes Program Criteria:
Based on the sum of 1,2 and 3 hr. levels of Blood sugar
If sum >/= 500 mg/dl a diagnosis of diabetes is made
45
 


	46. Serum chemistry(frequently used):
3.  Glycated Haemoglobin(HbA1c):
Hb becomes Glycated by ketoamine reactions between glucose and
other sugars.
Once Hb is Glycated, it remains that way for a prolonged period(2-3
months)
Hence it provides a definitive value of blood sugar control of 2-3 month
duration
The HbA1c fraction is abnormally elevated in diabetic patients with
chronic hyperglycaemia
It is considered to be a better indicator for diabetic control compared to
blood glucose levels
46
 


	47. Serum chemistry(frequently used):
Glycated  Haemoglobin(HbA1c):
Range:
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	48. Serum chemistry(infrequently used):
Serum  Calcium, Phosphorus:
 Indicated on suspicion of Paget’s disease, fibrous dysplasia, primary and
secondary hyperparathyroidism, osteoporosis, multiple myeloma or
osteosarcoma
 The concn. Of Serum Ca varies inversely with serum P
 Normal level Serum Ca – 9.2-11 mg/dl
 Normal level Serum P – 3- 4.5 mg/dl
 At levels less than 7 mg/dl Serum Ca, signs of tetany may appear
48
 


	49. Serum chemistry(infrequently used):
Serum  Alkaline Phosphatase: (ALP)
 ALP produced in small amounts in the liver but most notably in
osteoblasts
 Normal values:
ADULT CHILD
King Armstrong Units 4-13 15-30
Bodansky Units 1.5-4.5 5-14
International Units
(IU/l)
30-85
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	50. Serum chemistry(infrequently used):
Serum  Alkaline Phosphatase: (ALP)
High values Low values
Obstructive liver disease Hypophosphatasia
Paget’s disease of bone Hypothyroidism
Osteomalacia Osteoporosis
Rickets Aplastic/Pernicious anaemia
Sarcoidosis Chronic Myeloid Leukaemia
Lymphoma Wilson’s Disease
50
 


	51. Serum chemistry(infrequently used):
Serum  Alkaline Phosphatase: (ALP)
This test is very useful for diagnosing biliary obstruction.
Even in mild cases of obstructive disease, this enzyme is elevated.
It is not very useful for diagnosing cirrhosis.
If a patient has bone disease, this test may be highly inaccurate, as ALP is
also found in bone tissue.
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	52. Serum chemistry(infrequently used):
Total  Protein & Albumin/Globulin Ratio:
 These proteins are important in coagulation, transport a variety of
hormones, act as buffer systems and help maintain osmotic pressure
 Normal range:
Total protein – 6 – 8.3 g/dL
A/G ratio - 1.2 – 2.0
52
 


	53. Serum chemistry(infrequently used):
Serum  Bilirubin: (Brb)
 Bilirubin is a bile pigment derived from the breakdown of Haemoglobin
 Normal value: 0.1 – 1.2 mg/100ml
 Levels beyond 3.0 mg/100ml may indicate jaundice
 High values may also indicate haemolytic anaemia, biliary obstruction,
hepatitis and Gilbert’s disease
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	54. Saliva Chemistry(infrequently done):
Secretions  are collected directly from individual parotid and
submandibular & sublingual glands by use of small rubber cups(Curby
cups) pressed lightly against gland orifices
Salivary function studies include:
1. Measurement of Na, K, Cl concentration in saliva
2. Measurement of total salivary flow
3. Rate of flow of saliva from orifices
4. Rate of discharge of radio-opaque dye from salivary gland following retrograde
sialography
5. Rate of uptake and secretion of 99m Tc-pertechnate by salivary glands
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	55. Saliva Chemistry:
Normal values  for unstimulated saliva are
K – 25 mEq/L
Na - <10 mEq/L
Cl - 15-18 mEq/L
Increase in K or Na values may indicate generic inflammation or
sialodenosis
In parotid enlargement accompanying cirrhosis
Parotid flow rate and salivary concn of Na,K,Cl, salivary amylase & protein
increases
Immunoglobulin levels remain normal
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	56. Saliva Chemistry:
In Sjogren’s  Syndrome
Flow rate is reduced
Salivary phosphate concn is reduced
Na & Cl concn is elevated
Salivary IgA concn elevated
Urea and K concn unchanged
Abnormal protein bands can be distinguished by electrophoresis
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	57. Microbiology:
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	58. Microbiology:
Culture and sensitivity  tests are used to isolate and identify causative micro
organisms of an infection
May be obtained from blood or urine
Particularly helpful in evaluating infections related to throat, sinuses, root
canals or bone.
Sensitivity tests may also be ordered when patient relapses, the
identification of the organism is uncertain or the disease is severe
Most common limitation is the delay in receiving the report
Another problem is: in-vitro testing may not necessarily predict the same
result as in-vivo testing
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	59. Immunology:
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	60. Immunofluorescence Procedure:
Direct
Immunofluorescence
• Addition  of fluorescent
labelled Ab to patient
tissue
• Wash
• Visualizing under
fluorescent microscope
Indirect
Immunofluorescence
• Addition of patient
serum to tissue
containing known Ag
• Wash
• Add fluorescent
labelled Anti globulin
• Wash
• Visualize
Sandwich Technique
• Refers to the fact that
the Ag is sandwiched
between 2 layers of Ab
only one of which is
labelled
• Incubation and washing
• Labelled antiserum is
applied to the section
which identifies
location of tissue
component
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	61. ELISA: Enzyme-Linked Immunosorbent  Assay
61
ELISA detects substances with antigenic
properties (mainly proteins)
Based on enzymatic color-reaction
Slides by Mathias Bader and Simon Loew
 


	62. Basic principle of  ELISA
62
Enzyme is used to detect the binding of Antibody - Antigen
Enzyme converts colorless substrate into colored product, indicating the
presence of Antibody - Antigen complex
ELISA can be used to detect either presence of Antigens or Antibodies
Slides by Mathias Bader and Simon Loew
 


	63. Applications
63
Medical diagnostic to  detect presence of antibodies in patient
HIV Test
But: high material costs
Drug tests
West Nile Virus
Slides by Mathias Bader and Simon Loew
ELISA test identifies P. gingivalis and C. rectus . By test. P. gingivalis,
as identified by ELISA, had the highest degree of sensitivity and
specificity (0.90 and 0.82 respectively) to clinical indicators of adult
periodontitis. [J Periodontol 1994;65:576–582].
 


	64. Histopathology and Cytopathology:
Histopathology  refers to the microscopic
examination of tissue in order to study the
manifestations of the disease
Cytopathology refers to the scientific study of role
of individual cells or cell types in disease
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	65. Tissue Biopsy:
 A  biopsy is a controlled & deliberate removal of tissue from a living organism for
the purpose of microscopic examination
 Relatively simple procedure producing little discomfort when compared to
exodontia or periodontal surgery
65
Avoidance of Delay for Biopsy:
1. Rapid growth
2. Absent local factors
3. Fixed lymph node enlargement
4. Root resorption with loosening of
teeth
5. History of malignancy
 


	66. Exfoliative Cytology:
Developed by  Dr. George Papanicolaou who is also known as “Father of
cytology”
In this, the surface of the lesion is either wiped with a sponge material or
scraped to make a smear.
The appreciation of the fact that some cancer cells are so typical that they
can be recognized individually has allowed the development of this
diagnostic technique
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	67. Clinical Scenario 1:
Patient  with
generalized
periodontitis w/
multiple abscesses
Preliminary investigations:
CBC,FBS, PPBS, RBS
Occasionally:
Glycated Hb/ OGTT
Rarely:
ELISA
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	68. Clinical Scenario 2:
Patient  presents with
chronic fatigue, pallor
and paleness of
conjunctiva
Preliminary investigations:
CBC inc. Hb/Hct/Red cell indices
Absolute LC/DLC
Occasionally:
Peripheral smear/
Serum Iron/ TIBC
Rarely:
Schilling’s Test
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	69. Reviewing clinical laboratory  test results about a patient's
condition can provide valuable information for
 Diagnosis and management of orofacial conditions
 Guidance on assessing the patient's ability to tolerate the
proposed dental treatment
 A prognosis based on a particular treatment
 


	70. EVALUATION OF WBC
  when a patient is being treated with a
medication that suppresses WBC
production (such as antineoplastic agents),
the patient is at a greater risk for
postoperative infection, and dental
treatment should be deferred until the
WBC result is back to normal.
 For invasive dental treatment,
perioperative antibiotics are indicated in
patients with ANC less than 1,000
cells/mm3 in order to minimize the risk of
infection. When the ANC falls below 500
cells/mm3, intravenous antimicrobial
therapy may be necessary to prevent sepsis
resulting from invasive dental treatment.
 


	71. EVALUATION OF RBC
Patients  with polycythemia may
experience orthopnea in the dental
chair, dizziness, headache, red facial
coloring, and dyspnea.
Hgb and Hct are necessary parts of
the assessment for anemias and in
patients with burning mouth
disorders and aphthous stomatitis.
Differ routine dental treatment in
Patient with severe anemia
 


	72. EVALUATION OF PLATELETS
Bleeding  disorders or bone marrow
diseases, such as leukemia, require
the dental healthcare provider to
determine the number of platelets
present and/or their ability to function
correctly prior to invasive surgery.
Minor dentistry: counts should be
greater than 50,000/cubic mm
 


	73. Conclusion:
Lab investigations have  become an integral component of a complete
examination of the patient
They confirm the authenticity of our clinical impression and also
provides a prognostic know how post treatment
As Periodontists, we should have a thorough knowledge about different
investigations pertaining to our field of study
We should also know how to correlate our history taking and clinical
examination so as to order for the most appropriate investigation
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