Biopsy

We have different kinds of investigation : histological , biochemical ,immunological, and hematological investigations according to the type of disease in countered.
histological investigation: one of the most important investigations in the practice of surgery and medicine . 
Biopsy: removal of small piece of tissue from the living body for the purpose of diagnosis by microscopic examination. i.e. removal of the tissue from a lesion regardless to the way of removal .

So the biopsy which allow you to transfer the disease from the clinical level to the biological level. i.e.: we transfer the lesion from the mouth of the patient to the microscope. 
There are lesions indicated for biopsy:

1. lesion with premalignant features: like luekoplakia and erthroplakia which have a tendency of malignant transformation.

 The doctor show us a picture of patient have a lesion on the dorsum of the tounge with unknown cause  ,so we call it luekoplakia and it has a risk of malignant transformation.
So we take the biopsy first for Know the diagnosis, to determine the possibilities of malignant transformation.

2. persistent lesion for uncertain etiology.i.e. any change in the mucosa or abnormality in the tissue without certain or Known etiology is Indicated for biopsy.

3. persistent lesion failing to response to treatment

the doctor show us a picture the paties was extract the upper central incisot and the socket fail to heal . so the initial diagnosis was priapical granuloma and the treatment just antibiotics and curettage but the patient not respond to the treatment , so we took biopsy and it was a Squamus cell carcinoma of the gingiva . So any socket that fail to heal is suspension of malignance.

4. persistent focal lesion involving the gingival or the periodontuim 

5. confirmation of clinical diagnosis. The doctor show us a patient with progressive enlargement of his tounge during the last one year.so we have different clinical diagnosis but the most common is amyladosis ,so the biopsy is taken to confirm the clinical diagnosis and it was amyladosis.

6. lesion causing patient concerns. Sometimes the patien have benign lesion, but the lesion is causing a lot of concern to the patient ,so in this cases the biopsy is indicated to reassure the patient or his family. 
The doctor show us a picture of a patient that notice increase in the pigmentation of her lip just in one month duration and for unknown reason . snd she come and being very concern that she has cancer or some malignant lesion. In examination , the appearance  of the lesion is obviously benign  but in order  to reassure the patient because she suffer from an anxiety from  the lesion so we took biopsy and it was melanoacanthosis which is kind of disease causing increase in the pigmentation in the oral mucosa due to a reactive underlaying cause. So when we take a history to Know the cause that sudden increase in the pigmentation so the patien was eating something called فطر هندي 
7. to aid in the diagnosis of some systematic disease, like sarcoidosis sjogren's  syndrome are diagnosed based in there oral biopsy. especially the sjogren's syndrome , the labial salivary gland is consider diagnostic for sjogren's syndrome. And patient with sarcoidosis the labial biopsy is diagnostic for patient with sarcoidosis.

The doctor show us a picture of patient that come complain of dry mouth .on examination ,  there is something called out turning of the ear pinna that associated with salivary gland swelling (parotid gland swelling)  so the suspected diagnosis was sjogren's syndrome and we did immunological test and the result was negative. But when we take silavry gland biopsy the patient was diagnosis with sarcoidosis. So the sarcoidosis may have similar feature with Sjogren's syndrome.
And there is other systematic disease like hemacromatosis which is kind of disease that affect the infant and newborn , and precipitation of iron in different body organ and failure to the liver ,pancreas and other organ so we take a biopsy from liver  but in newborn and infant it is danger to take the biopsy from liver because  there is a high tendency for bleeding and in the infant with sarcoidosis  the INR ratio usually high so we take the biopsy from buccle  mucosa and we see precipitation of iron mineral in the epithelial cell.
8.  diagnosis of bone lesion .any abnormal bone lesion should be biopsied in order to achieve the diagnosis
this biopsy may taken post operative or pre operative.

So you may extract teeth that may have priapical lesion , ideally this lesion may be send for biopsied. 
The doctor show us a radiograph  with extensive destruction of the mandible in this situation the biopsy should be taken before the surgery in order to know which type of disease we are dealing with.  So this patient come with 6 month history of progressive enlargement of the mandible and she takes biopsy and the result was fibro osseos lesion, but the clinical behavior and history not contestant with fibro osseos lesion. So when she had a surgery  and make exesion for the lesion it was osteo sarcoma . so this case show us that the histological examination is not enough alone. and the pathological diagnosis not necessary to be accurate . 

We have different Kind of biopsy :
1. excisinal 

2. incisional

when you want to decide you want to take an incisional or exisional it sometime different . but it depend in the size , shape, type and the location of the lesion .

so for small isolated and benign lesion Excisional biopsy is the preffered option.

As a general rule : if the causes of the lesion is benign  and  treatable by excision then the excisional biopsy is indicated.

The doctor show us a picture of small lesion a persistent ulcer in the lateral of the tounge  most likely to be  malignant  , so in this case we will not take excisional we take incisinal because the differential diagnosis include somethings that not treatable by simple excision
There are other types of biopsy like exfoliative cytology , brush biopsy and needle biopsy  , for example 
exofoliative biopsy  : it is used in the diagnosis of uterine cancer and the doctors advice any woman to have the pap smear test  which is the same as exfoliative cytology , so its role in the diagnosis of the uterine cancer is much more advanced than oral cancer coz in oral cancer it doesn’t have that significant role in the  diagnosis 
but in sum it’s a smear (مسحه)   its done by using a cotton swab or tongue depressor and we scrab the lesion to take a small smear , then the material which we got is putted on a glass slide to be fixated , there is a special fixatives on the form of sprays , which sprayed on the slide to make fixation to the exfoliated cells , then we do an examination for the fixated cells under the microscope to see if there is any features of atypia or malignancy , specifically we can look up for N/C ratio , if there is hyperchromatism or not , on the regularity of the shape and other features suggestive of atypia .
the brush biopsy the same as smear but instead of using a cotton swab or tongue depressor we use brush; its sharp an made of stainless steel and it is used by brushing in the purpose to collect cells from all epithelial layers ( the superficial –intermediate – basal cell layer)  the collected cells are then placed on a glass slide then fixation and the obtained cells are examined under the microscope. this technique needs special experience ; not any pathologist could read the slides coz they used sophisticated software and computer analysis to determine those cells are malignant or not , but in clinical practice this technique is very rarely used mainly they use it for screening and research purposes. If the findings were suggestive of malignancy the patient could have incsional biopsy!
 but the doctor could made incisional biopsy directly coz its simple procedure and has very limited complications .
needle biopsy : it depends on needles to obtain the tissues to make diagnosis, its very useful for diagnosing of the cystic lesions of the jaw , like the first picture :there  is a radiolucency around the impacted wisdom so before taking any incisional biopsy we have to take aspiration to make sure what is the content of the cyst , sometimes the bone destruction is caused by hemangioma and if we try to take biopsy at first then there would be significant bleeding  , so as an initial step we have to take aspiration biopsy to determine the type of fluid in the lesion .
actually after aspiration of some bony lesions the lesion appears empty and nothing aspirated from it so this procedure by itself is diagnostic , the doctor asked what could it be ? and he answer that it could be Stafne bone cyst It is classed as a pseudocyst, since there is no epithelial lining or fluid content , or solitary bony cyst or traumatic bony cyst but the dr said this is not the answer although I found all true .
Aspiration is not used only for bone lesions , it also used for diagnosis of thyroid masses ; they took a small piece of tissue using the needle from the neck mass and examine it under the microscope it’s the same as exfoliative cytology but the cells are collected using needle rather than using cotton swab or a brush .
ultrasound Fine needle aspiration biopsy:
Some cases the patients has deep masses in the neck so its difficult to accurately direct the needle so they used ultra sound fine needle aspiration biopsy , they use the ultra sound device while taking biopsy from the mass to make sure that the needle is in the mass then the cells are putted on a glass slide , fixation , then examined under the microscope. its called fine needle biopsy and it used for deep masses in the neck or for thyroid masses .
There is a special clinics called neck lump clinics for any patient has a mass in the neck , it has a surgeon , radiologist and pathologist ; they examine the patient ; the radiologist take the biopsy using ultra sound fine needle biopsy and give aspirated cells to the pathologist to see if there is any features of malignancy.
Fresh frozen biopsy  : it used during surgeries ( intra operative ) especially malignancy in order to determine whether the tumor was excised completely or not , in this case the tissues is taken and sent immediately to the pathologist to make sure that all margins are free of tumors , and for example if the pathologist found that the posterior margin is not free he will tell the surgeon that the pos margin is not free or its possible for malignancy so the surgeon will extend end the borders  to make sure no residual tumor left after the surgery. 
In this cases there must be accurate labeling to the sample by determining the ant , post , sup, inf margins in order to make an easy contact with the pathologist . some drs used the terms mesial and destal but the pathologists don’t know what mesial and destal so it should be written ant , post, sup , inf .
Note that the accuracy of the frozen sections is lower than the conventional pathology cause the processing will be faster in order  to be ready in a short time during surgery .
After taking the biopsy , there must be processing to the specimen in the pathology lab , 
at first :1- fixation : the specimen is put in 10% buffered formalin which prevents autolysis of the cells so fix it .
then :2- dehydration : to remove any liquid or any fluids in the tissue ; this is achieved using serial concentrations of alcohol from 70% to absolute alcohol .
3- emersion in xylene in order to remove alcohol .
4- emersion in liquid paraffin in order to fix he tissues again 
in the past the processing procedure was done manually but now a special devices called auto Technicon , in which the biopsy stays overnight and get out already processed.
Then after using all these solutions , paraffin block is made : he piece of tissue which we took is placed in a block filled with paraffin , and stay there until the paraffin has set  ( just like placing the denture in the flask ) ; 
this procedure is necessary to make slices from the mass of tissues , this is done by using a microtome , the slices are from 5-6 micrometer , those sections are curly so the technicians put them in a warm water bath to straighten it in order not to have an artifacts , then they put it on a glass slide and they leave it to dry , in this case its called blank slide which means not stained and if we put it under the microscope nothing could be seen.
Then after putting on a slide ; staining procedure starts using hematoxylin and eosin by a series of chemical rxns.
Hematoxylin stain is  basophilic and it appeared blue and eosin is acidophilic.
After staining , the slide heated above the melting temperature of paraffin  in order to remove any residual paraffin.
 After that the cover slip is placed over the slide in order to be as a permanent record for the patient disease.
There are some differences between soft tissues and hard tissues , both have basically the same processing but the hard tissues have additional step to be decalcified before processing by using hydrochloric acid , because of this the bone specimen takes a longer time in the pathology lab depending on the size and the type of the disease and also the hardness of the bone , sometimes decalcification process takes a few hours while another times it takes several weeks to achieve decalcification .
immunofluorescent testing : used mainly for the diagnosis of immune based diseases which can affect the oral cavity as well as the skin , its two types : direct and indirect testing.
Direct immunofluorescence : depends on the detection of certain antigens in the tissues for example we took a biopsy from oral mucosa and we want to look for certain antigens in this tissue.
Indirect immunofluorescence : the sample is taken from the patient blood ( serum or plasma ), this technique uses two antibodies; the unlabeled first (primary) antibody -from the patient’s serum- specifically binds the target molecule Ag, and the secondary antibody, which carries the fluorophore, recognizes the primary antibody and binds to it

In the direct immunofluorescence the biopsy is usually taken to exclude immune mediated disease and we look for certain antigen , here we add fluorescein labeled antibody-which is specific to the antigen we are looking for- to the tissues, if the antigen is presents in the patients mucosa,it will bind the antibody , this antibody is labeled with fluorescein ( organic material gives a green light when examined under ultraviolet light) after adding the Ab we wash the tissues in order To remove any excess unbinding Abs , then the specimen examined under UV light in which green areas mean antigen bonded to antibody , these green areas could be lines or nodular , intracellular or subcellular , all of this has an importance in the diagnosis.
This differs from ordinary biopsy , here we don’t use formalin for fixation , so the tissues either sent directly to the technician or fixed by a special fixatives which called Mitchell solutions .
 The direct immunofluorescence is a qualitative technique ( either there is antigen or there isn’t any antigens ) **since the number of fluorescent molecules that can be bound to the primary antibody is limited.
While the indirect immunofluorescence is both qualitative and quantitative it gives us information if there is antigen and how much the percent of it ,**since it provides signal amplification by increasing the number of fluorophore molecules per antigen ;so its very useful for monitoring of disease progress and response to treatment , its useful but some disease don’t have correlation between the level of serum antigen and the clinical behavior of the disease.
There is a patient who has generalized ulcerations affected the oral mucosa and ulcerative gingivitis he was complaining of difficulty in eating and he lost around 8 kilos during 1 week , the suspected diagnosis was pemphigus vulgaris a kind of immune mediated disease which could be a life threatening if affecting the skin and other mucosal surfaces , in this case we took two biopsies one for histological examination and the other for direct immunofluorescence  and from the results of biopsy we can determine if its pemphigus or not.
Toluidine blue is a kind of vital staining which is taken up by nuclei , so it is taken more in the lesions which have hyperactivity or increasing in the size of nuclei in premalignant lesions , so tuluidine blue is mainly used to aid in the selection of the exact site of the biopsy and also in lesions which is widespread when there Is more than one mucosal surfaces is affected here we don’t know from where to take the biopsy so we use toluidine blue in order to determine the most representative area to take the biopsy.
Punch biopsy : its just like the incisional and exisional biopsy but instead of using a scalpel, a punch is used it’s the same as 7affaret el kosa , it gives off a small piece of tissue , its available in different sizes from 3-10 mm but the usual size we use is 6 - 8 mm , its advantages that an adequate specimen is obtained and the patient is not disturbed by the site of the scalpel and suturing isn’t usually required ; its faster and less traumatic to the patient .
Before obtain the biopsy; like any surgical procedure they required a comprehensive medical history , the patient must be educated about the importance of the biopsies and  why we are  going to take the biopsy. 
Ideally they should sign consent form after being told about the complications ,side effects and the consequences of taking the biopsy .
The clinical procedure: after giving LA we should aim to take a representative tissue , by including the lesion tissue and also part of the normal tissue for comparison. 
Proper handling of the tissues is important in order to prevent artifacts. 
Suturing isn’t always needed in very small biopsies and biopsies from gingival and palate.
 Most of the patient should be instructed similar to instructions after extractions .
The container should be labeled and the request form should be completed.
The informaions should be included : patient name , date of birth , hospital number , site of biopsy and clinical diagnosis and if previous biopsies were taken.
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