TEACHING STEPS IN PART II

PART II - TEACHING GUIDE

ATTENTION:

MOTIVATION:

OVERVIEW:

2a.  Given statements, state laboratory procedures required to safely collect and transport viable   mycology specimens. 

BODY  ( 70 min.)

COLLECTION, TRANSPORTATION, AND DIRECT EXAMINATION OF MYCOLOGY

SPECIMENS

PRESENTATION:

2a.  Given statements, state laboratory procedures required to safely collect and transport viable mycology specimens.    Many of the specimens must be collected by a physician or ward personnel; but,     nevertheless, you should know how they are collected in order to assist the physician or others who may not be familiar with this area of microbiology.  Common type of specimens that may be sent to a mycology laboratory will be  reviewed.

      (1)  SKIN:

        a  clean lesion with 70% isopropyl alcohol  

        b  scrape the entire periphery of the lesion using a scalpel

        c  scrape several lesions if more than one is present

      (2)  NAIL:

        a  clean the nail the same way as the skin

        b  shave the diseased portion with a scalpel

        c  if debris is present, add it to the shavings

      (3)  HAIR

        a  Hairs infected with a dermatophyte are loose in the follicles and can be easilyremoved with forceps.

          1  infected hairs are usually broken

          2  broken hairs usually are signs that hairs are infected

          3  exception - hairs invaded by Tricophyton tonsurans (Black dot infection)  are broken off at the scalpel level. In this case, use the tip of a knife  blade (Bard- Parker), to pull out the broken hair from the follicle.

        b  Place scrapings and plucked hairs on the surface of a clean glass slide and  cover with another slide.  

          1  wrap these slides in paper and label with the patient's name, SSN,  date, source, etc.

        c  Some physicians will collect these specimens in pill envelopes.

          1  Recovery of samples is cutting two sides of the envelope to obtain the  specimen.

          2  Envelopes are excellent if the specimen is mailed.  The fungi in such  specimens will usually live for three or four weeks.

      (4).  Respiratory Tract Specimens:

      1  SPUTUM: 

        -  most common specimen to the laboratory for isolation of systemic mycotic  agents. 

        -  most carelessly collected specimen.  

        a  An early morning specimen is appropriate. 

          -  Instruct the patient to discard material brought up during the first cough.

          -  Rinse the mouth with saline or water, then collect the second specimen.

        b  Best way to collect induced sputum requires the assistance of an inhalation  therapist or technician.

          -  heated saline aerosol for approximately 30 minutes. 

          -  All of the sputum produced during this time is collected as well as that  brought up for 30 minutes following inhalation.  

          -  The best chance of demonstrating a mycotic agent is to look for             purulent, caseous, or blood-streaked portions. 

          -  Examine a part of this in a potassium hydroxide wet mount (KOH) and  plate the rest directly to media.

          -  Send Sputum to the laboratory immediately and never leave in the ward  for any period of time.

        c  Refrigerate sputum for a maximum of two to three hours (for best results). 

          -  This will prevent overgrowth of bacteria and will also prevent Candida  species from growing into the hyphal form. 

          -  The filamentous form of Candida in a freshly collected specimen             indicative of tissue invasion, whether it is superficial or parenchymatous             tissue.

          -  Yeast cells of Candida species will develop hyphal elements in the specimen if they are allowed to remain at room temperature.  This makes it much more difficult to interpret direct smears or KOH  preparations.

      (5.) BRONCHIAL WASHINGS

        a  The comments regarding sputum collection holds true for bronchial  washings.

        b  Aspirated pus or fluid - use a sterile tube.

           1  If there is any chance that the fluid will clot, you  should process it  immediately.

          2  If clot forms, break it up and process it along with the sediment of the centrifuged fluid.

          3  Instruct ward personnel or physicians that the addition of liquid or  heparin to a tube with aspirated fluid (joint or pleural fluid) will help             prevent clot formation and may even enhance the isolation of mycotic             agents.

      (6.) Tissues:

      1  Specimens collected by surgical procedures should be placed between two  sterile moistened gauze pads in a petri dish or placed in a sterile container to  which a little sterile saline has been added.

      2  It is essential that tissue be examined grossly for pus, caseous material, and granules.  Blindly cutting up a piece of tissue can result in a complete miss as  far as isolating fungus.

      3  Incubate the remaining portion of the tissue and broth at room temperature for  4 - 10 weeks.

      (7.) Cerebral Spinal Fluid:

      1  As with other specimens, process spinal fluid as quickly as possible.  Cryptococcus stain should show the presence of yeast. 

      (8.)  Vaginal Washings: Vaginal washings for candidiasis should be handled in  exactly the same manner as for sputum.

      (9.)   Blood:

      1  Blood is collected in a yellow-stoppered vacutainer tube.

        a  Liquid is the anti-coagulant in such tubes. 

        b  Centrifuge this specimen and culture the buffy coat to appropriate media.

      2  If yeast is suspected, the blood can be collected in the same manner as is done for isolation of bacteria, using the Bactec blood bottle.

      (10.)  Urine: Urine specimens are collected and handled in the same manner as is done for bacteriologic studies.

      1  Specimens are centrifuged and the sediments inoculated to appropriate media.

    2b.  Describe the applciation, and interpretation of direct examination procedures.

      (1).  KOH Prep:

        a.  Direct examination of dermatophyte specimens make a direct examination of the specimen by using the Potassium Hydroxide wet mount technique:
          1  Place a portion of the specimen on a clean slide.

          2  Add a drop of 10% KOH.

          3  Place a cover slip on the wet preparation. 

            a  Let stand 5 or 10 minutes before examining it with a microscope   under low power. 

            b  This allows the KOH to dissolve keratin‚ and other cellular material  so that the tougher hyphae can be seen.

            c  KOH preparation - rapid method for direct examination for sputum  and other types of specimens, as well.

        b  Interpretation:

          1  Fungal elements are seen = Positive

          2  No fungal elements are seen = Negative

  (2)  India Ink: Undiluted India Ink is used to demonstrate the capsules of 

        Cryptococcus neoformans in sputum, spinal fluid, urine, other body fluids, or 

        from growth in culture.

        a  Mix a loopful of the specimen in a drop of India Ink on a clean slide and add  a cover slip.

        b  Examine this wet mount with the microscope. 

        c  If the preparation is too dark, dilute with a small drop of water.  

(3)  Examine any mold culture which grows from any of the specimens by using the  Lacto-phenol Cotton Blue wet preparation.  Its purpose is to help observe the conidia  and hyphae (important identification characteristics) in their undisturbed state.

    a  To make the Lactophenol cotton blue wet preparation:

      1  Place a drop of Lactophenol cotton blue stain on a slide.

      2  Using forceps and a teasing needle, or probes, gently tease a small amount of  mold in the stain until it is torn apart.

      3  Discard mold and agar debris.

      4  Cover with a coverslip and examine for conidia and hyphae with the microscope, using low and high power.

      Interpretation:  Presence of conidia and hyphae is confirmed by carbohydrate utilization tests and other biochemical mycology reactions.  Noramlly conducted in a specialized laboratory.

    APPLICATION: Information received during this lecture will be applied throughout this block of instruction and your career in the medical laboratory.

EVALUATION: Instructor observation, reference text, progress check and WT.

CONCLUSION  ( 2 min.)

SUMMARY:

2a.  Given statements, state laboratory procedures required to safely collect and transport viable mycology specimens.

2b.  Describe the application, interpretation of direct examination procedures. 

  (1)  KOH prep

  (2   ink

  (3)  Lactophenol cotton blue stain
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