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PATHOLOGY CLERKSHIP – ANATOMICAL PATHOLOGY

FORMS, FROZEN SECTIONS, FIXATIVES etc.

SURGICAL (HISTOPATHOLOGY) PATHOLOGY REQUEST FORM

It is the responsibility of the clinician in charge of the patient from whom tissue is being sent to the pathology laboratory to provide adequate information on the appropriate requisition form. If this responsibility is delegated to another member of the clinical team, then it must be satisfactorily discharged. Failure to complete the form adequately may lead to a variety of problems, including refusal of accession of the specimen, delay in processing the specimen, misdirection (leading to loss) of the pathology report, etc. The information requested on our surgical pathology form, which is similar to that of most pathology departments worldwide, is as follows:

· Patient’s full name and hospital registration number: These serve to properly identify the patient, with the registration number serving as a unique identifier, as even if two patients have the same name, each is supposed to have different registration numbers. 

· Patient’s age and sex: These are vital demographic data for record keeping and research. They also aid in clinico-pathological correlations, as some disease processes are more prevalent in males over females (or vice versa), and in certain age groups.

· Date: The date on which the form is filled out (hopefully corresponding with the date the specimen is taken), as well as the date on which the specimen is received in the lab, are important for:

· (a) Determining if there has been a delay in transporting the specimen to the   

           lab

· (b) Correlating the histology findings with other tests e.g. x-rays

· (c) Monitoring the turnaround time for issuing of reports

· Name of clinicians/ward: The name of the clinicians (senior and junior where indicated) in charge of the patient must be given, as well as the ward/unit/clinic where these persons may be contacted, and to which the report will be sent. This is essential in the event that additional clinical or other information is necessary before the report is issued.
· Clinical Data: (This section subsumes “Previous Lab Number”, “Nature of specimen”, “Clinical Diagnosis” and “Relevant Therapy”)
ALL relevant clinical data should be provided (even if this necessitates using the margins or blank reverse side of the form!). Histological findings by themselves may be difficult to interpret without adequate relevant clinical information. Pertinent aspects of the clinical history, physical and investigative findings e.g. x-rays, ultrasonograms etc, are of vital importance in the optimal assessment of the pathological findings. Proper clinical data also includes:

· The nature and type of the specimen e.g. needle biopsy, excisional biopsy, incisional biopsy, resection of organ – total, subtotal etc. This must be explicit so that the specimen may be properly oriented, sectioned, sampled, resection margins inked, etc.
· Relevant intra-operative findings, especially those that might not be obvious in the gross appraisal of the specimen, e.g. vascular lesions that might collapse after removal, cystic lesions that might have ruptured, and any other finding that might not be obvious in the resected specimen (e.g. a comment that the mass removed appeared to have infiltrated adjacent structures).
· Previous diagnoses should be given when known, especially the results of previous biopsies/resections. The nature of those lesions, where the surgery was done, where the pathology report was issued, and laboratory numbers when known, should be given where applicable. Jamaica is a small country, the Caribbean is a small region, and the world is getting smaller every day! The telecommunications revolution has made it easy to get clinical and laboratory data from diverse places. A part of good patient care is an attempt to glean the relevant data about one’s patient. It is no longer good enough to say, “the specimen was seen in another laboratory, or the surgery was done at another hospital”. 
Where the specimen provides a possible biohazard, a bold and specific notation of this should be made. This includes patients who are HIV-positive, hepatitis virus B or C positive, or who have tuberculosis or some other infectious disease. 

· Relevant therapy should be specifically mentioned, especially where this might affect the histological features. This includes radiotherapy, chemotherapy, certain drugs, e.g. hormonal therapy with its notable effect on the appearance of the endometrium and/or prostate. The time and duration of treatment should be stated.

· Specific mention must be made of the last menstrual period (LMP) when endometrial samples are submitted, as sensible evaluation of endometrial pathology necessitates correlating the histological findings with the timing of the menstrual cycle by dates.

· Clinical diagnosis: A specific clinical diagnosis (or sensible differential diagnoses) should be stated. This not only helps to guide special studies,    but allows for specific important negative comments to be made. 

· Signature: The form MUST be signed. This indicates that someone is responsible for submitting the specimen to the lab, and that this person attests to the validity of the information that has been submitted. An unsigned form is incomplete and the accompanying specimen will not be accessed.
Kindly note that everything that has been stated above for the histopathology request form applies equally to the cytology requisition forms 

FROZEN SECTIONS

Providing pathological diagnoses using the frozen section technique is one of the most important and difficult procedures in the practice of surgical pathology. It can be time-consuming, costly and stressful, and is not meant to be used by surgeons merely to satisfy their curiosity about the nature of a lesion.  

Methodology

1) The relevant specimen is submitted to the pathology lab fresh, i.e. in an unfixed state. No fixative, preservative or transport medium of any kind must be added to the specimen container.

2) After appropriate measurement and description, the tissue sample to be examined is placed on a metal chuck and covered with a water soluble embedding medium e.g. Tissue Teck OCT, which prevents ice crystal formation in the tissue when it is rapidly frozen.

3) The tissue is then rapidly frozen (usually with liquid nitrogen or isopentane); sections are cut in a cryostat (refrigerated microtome) and then stained (H&E is the stain of choice in many labs, including ours) and examined under the microscope. (N.B. The tissue is frozen to make it hard enough for thin sections to be cut).

4) Any tissue remaining after a diagnosis in rendered is removed from the chuck and fixed in formalin for processing by routine paraffin embedding. 

5) The procedure focuses on speed and accuracy, and one attempts to give a diagnosis in the shortest possible time; the total time taken between removal of the specimen and reporting of the findings can be as short as 15 minutes when all things go well.

Indications

     1)   Perhaps the most common indication is to establish the presence of and/or   

           determine the nature of a lesion during surgery (with the proviso that the   

           frozen section diagnosis will influence the surgical procedure), e.g.

(a) confirming malignancy of a breast lump before proceeding to mastectomy  

      (not as common nowadays where fine needle aspiration cytology is   

      available)

(b) elucidating the nature of an unexpected finding during surgery e.g. possible    

     metastases that were not expected

(c) confirming presence of parathyroid glands (normal or abnormal) during     

     parathyroid surgery

    2)    Assessment of resection margins, e.g.

(a) identification of ganglion cells in the colon in resection for Hirschsprung’s disease

(b) checking for adequacy of surgical margins when malignancies are resected

    3)    Demonstration of fat in cells/tissues: 

Fat in tissues is dissolved in routine processing, and only empty fat cells are seen when such tissues are stained. In order to demonstrate the presence of fat in tissues e.g. intracellular fat in certain lesions, or fat in blood vessels in cases of fat embolism, frozen sections of the tissues (stained with the appropriate special stain for fat) must be examined.

4) Preservation of enzymes/antigenic markers etc.

Enzymes and antigenic markers on cell membranes and within the cells may be denatured or altered by routine processing, and therefore certain histochemical and immunohistochemical stains are best performed on frozen section examination of fresh tissues.

Limitations

In experienced hands with good technical support, frozen section diagnoses have high accuracy rates. Certain relative limitations must be borne in mind, especially when a speedy diagnosis is of the essence:

(a) Adequate clinical information must be provided so that accurate clinico-pathological correlations can be made

(b) A definitive diagnosis may not be possible and might have to be deferred until paraffin sections are ready, especially when the material submitted is inappropriate (e.g. minute biopsies or bony tissue), is non-representative, or when sections are of poor technical quality

(c) Frozen sections are best not used for pathological processes that require extensive sampling, e.g. large tumours that may have varying histological features that affect how the lesion might be classified, encapsulated thyroid neoplasms etc.

(d) The frozen sections used in diagnosis will rapidly autolyse and cannot be stored for archival purposes; hence the reason for submitted the remainder of the relevant specimen for routine processing (step “4” under methodology). 

FIXATIVES

When tissue is removed from the body, it rapidly undergoes autolysis, i.e. the cells are broken down by the release of intracellular enzymes from ruptured lysosomes (note that this is not necrosis – there is no cellular or inflammatory response). 

Fixation does the following: 

· Prevents autolysis and preserves the cells and tissues so that their appearance is as close as possible to what it was in the living state. 

· Retards putrefaction – the breakdown of tissue by bacterial organisms.

· Hardens tissue – allows for thin sectioning when tissue is being examined grossly
· Devitalizes or inactivates many infectious organisms

Disadvantages of fixation

Some fixatives may:

· Alter/damage tissue proteins – may cause cross-linking or changes in tertiary structure leading to changes in antigenicity

· Degrade RNA and DNA

· Shrink tissue

Factors determining satisfactory fixation include:

· Adequate volume: About 10–20 times the volume of fixative to that of tissue is recommended. 

· Access of fixative to tissue: Fixatives penetrate tissue slowly (approx. 1 mm per hour) and therefore, in order to facilitate fixation in the pathology laboratory, large specimens may be thinly sliced, while hollow viscera, e.g. segments of colon, stomachs etc., can be opened and pinned flat onto paraffin blocks and floated upside down in containers of fixative.

· Time: Because of the slow penetration of most fixatives, tissue must be left for long enough (usually several hours depending on the size of the specimen) to allow for proper fixation. 

Formalin

This is the most commonly used fixative in routine histology (it is a 10% buffered aqueous solution of formaldehyde) because it possesses most of the qualities of the “perfect” fixative, viz. 

· It is readily available and is inexpensive 

· It is colourless and neither bleaches nor artificially discolours tissues

· It does not dissolve or destroy tissue

· It does not shrink tissue

· Tissues can remain in it for prolonged periods without deterioration, i.e. good for long term tissue storage

· It is compatible with most stains – routine and special

Disadvantages

· Irritant – especially to the eyes, upper respiratory tract and skin

· Some studies indicate a carcinogenic effect (on the nasopharyngeal tract) on significant and prolonged exposure

· It penetrates tissue slowly (approx. 1 mm/hour at best), and therefore specimens need to be submerged in about 10 times their volume of fixative. Since it penetrates from the surface inwards, its action is maximized by slicing up large solid specimens, or opening hollow viscera and pinning them out

· A relative disadvantage is that tissues become hardened by fixation and therefore the mouth of specimen containers should be wide enough so that specimens can be removed easily. (This “disadvantage” is relative because the hardening of the tissues makes it easier to take thin samples for embedding when the tissue is being sampled). 

Glutaraldehyde 

This aldehyde is thought to be the best tissue fixative and it allows for excellent preservation of subcellular structures and organelles.  However, because it penetrates very slowly (slower than formalin), causes tissue shrinkage and makes tissue brittle, it is mainly used in electron microscopy where the tissue samples are tiny and do not need prolonged fixation.

Bouin’s Fluid

This fixative contains formaldehyde, acetic acid and picric acid. Bouin’s penetrates tissues rapidly and therefore results in excellent preservation of nuclei, hence its popularity in lymph node pathology.  Note that tissues fixed in Bouin's should be changed to 70% ethanol after a few hours of fixation as it will make the tissues become brittle and difficult to section. It is unsuitable for large specimens as it is a yellow fluid and discolours tissues yellow, therefore making it hard to gross details.

Susa

This fixative (contains formalin, acetic and trichloroacetic acids, mercuric and sodium chloride) is not used routinely as it tends to bleach and harden tissues. It is used for bone (trephine) biopsies as the trichloroacetic acid has decalcifying properties.

Ethyl Alcohol

This is not used in routine tissue fixation as it penetrates very slowly and causes tissues to harden. It is best used for synovial specimens if gout is suspected, as urate crystals are dissolved by formalin. Its main use is in the fixation of smears for cytological evaluation.

There are many other fixatives that are used in specific situations and when certain special stains are to be employed, but they are not used routinely as they have individual drawbacks such as expense, toxicity etc.

PRINCIPLES OF PRODUCTION OF PERMANENT (PARAFFIN) TISSUE SECTIONS

The practical details of this procedure should be gleaned from the histology laboratory. In principle, the steps are as follows:

· Gross Examination (variously referred to as “trimming”, “grossing” or “cutting-up”): 

· Fixed tissue specimens (from surgical cases and autopsies) are examined, dissected, sectioned, described and relevant photographs taken when indicated 

· Thin sections (a few millimeters thick) of visible lesions, resection margins, etc. are cut with a scalpel and placed in small containers called capsules or cassettes and placed on a tissue processor
· Processing:

· Dehydration: Water is removed from the tissue and is replaced by alcohol.

· Clearing:  Lipids and alcohol are cleared from the tissue by a clearing agent, usually xylene, which is miscible with the alcohol and the embedding medium (usually paraffin wax). The wax then infiltrates the tissue, replacing the xylene.  

· Embedding: The wax-permeated tissue is placed (embedded) in a larger wax block.

· Sectioning: The paraffin tissue block can now be cut (with an extremely sharp knife mounted on an instrument called a microtome) into very thin sections, about 4 microns thick (the purpose of the paraffin wax is to provide a rigid support so that the thin tissue sections do not fall apart). These sections are then placed on glass microscopic slides.
· Staining: The tissue is stained (routinely with haematoxylin and eosin) and then it is covered by a cover slip after appropriate mounting media has been placed on it, thus protecting the tissue and making the slide permanent. 
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