
UNIT V - HOLOGRAM AND MEDICAL APPLICATIONS
PART A

1. What are the different laser interactions with tissues?
a) Photo chemical processes b) Thermal processes c) photo ablative processes and d) Electromechanical
processes. Above processes are greatly utilized for diagnosis, therapy and surgery

2. Discuss the effect of photo thermal processes in tissues?
Photo thermal processes are used to increase the temperature of tissues
At 60˚C, there is protein denaturation and coagulation
At 80˚C , there is collagen denaturation.
At 300˚C, there is vaporization and ablation.
At 500˚C, there is carbonization and tissue burning.

3. What are the advantages of laser surgery?
The Advantages of Laser Surgery:
•Dry field of surgery, because laser energy seals small blood vessels.
•Less postoperative pain, because of the sealing of nerve ends.
•No contact with mechanical instruments, so sterilization is built in.
•Clear field of view, because no mechanical instrument blocks it.
•Possible wavelength specific reaction of specific colors of biological tissue.
•Possibility to perform microsurgery under a microscope. The laser beam passes through the same
microscope.

4. Mention the names of some lasers and their main use with respect to medical field? a) Argon ion
laser: It is used to do photocoagulation of retinal bleeding since its wavelength is highly absorbed by
retinal tissues.
b) Carbon dioxide laser: It is used to do neuro surgery like removal of brain tumor. c) Nd YAG laser: It is
used to do kidney stone extrusion and to do angioplasty

5. What are endoscopes?
The endoscopes or fiberoscopes are the optical instruments used in hospitals for diagnosis, treatment of
diseases and surgery. In each endoscope there are two optical fiber bundles, one is used to illuminate
the inner structure of the object and other is used to collect the reflected light from the area from which
we can view the image of the object.
Examples: a)Laparoscopes, used to do family planning operation.
b)Cardio scopes used to view the valvular defects and septal defects

6. What is holography?

Holography is the process of three dimensional image constructions by recording and reconstruction of
hologram by means of interference techniques without the aid of lenses
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7. Distinguish between a hologram and photographic film?
A hologram contains phase and amplitude information of reflected light from an object. But a
photographic film contains only amplitude information. So that the three dimensional information of
the object can be obtained only from the hologram.

8. What are the uses of holography?

a) It is used to store data with 100 percent security
b) Holographic non-destructive testing is used to view the stress distribution in a pipefitting or wheel
and the nature of deformation of the surface of the engineering components.
c) It is used to obtain three-dimensional images of the objects.

9.What are the classifications of holograms?
a) Reflection and transmission holograms,
b) Thick (volume) and thin(surface) holograms,
c) Multiplexed holograms, where several images are simultaneously stored,
d) Colour holograms, producing colour images
e) White light holograms,
f) Computer generated holograms.

10. What are the applications of holography?
a)Holographic microscopy, b)particle size analysis, c)pulsed laser photography, d)holographic memories

11. What is the application of holographic interferometry?
used to measure vibrational amplitudes and deformations in a number of objects including biological
specimens,
-used for recording the wave form from the object.
-finds wide application if holographic non destructive testing. (HNDT)

12.What is HNDT?
HNDT is a laser sensing technique for observing, with great detail, the changes in the surface of a part as
it deforms under stress. The stress can arise from the gentle application of heat, pressure, mechanical
stress, or vibration.

13.What is brain tumor?
A brain tumor is any intracranial mass created by an abnormal and uncontrolled growth of cells either
normally found in the brain itself: neurons, glial cells, lymphatic tissue, blood vessels, in the cranial
nerves, in the brain envelopes skull, pituitary and pineal gland, or spread from cancers primarily located
in other organs

14. Write about the light propogation through a tissue?
Normally, when a laser beam is directed toward tissue, the resulting direct reflection accounts for only
about 3% of the incident light. The remaining light goes into the tissue, where absorption and scattering
take place.
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15. What is the principle of medical applications of LASER?
The principle of the medical application of lasers is selective photothermolysis. The selective effect of
laser light on biological tissue is obtained due to the monochromatic character of the light. If a particular
wavelength is absorbed by the target tissue type, and transmitted, reflected or scattered by other
surrounding tissues, the therapeutic effect may be achieved.

16.What is the role of laser in medical surgery?
Almost every medical surgery in which a removal of tissue is required or a cut needs to be made, can be
done with a laser. Laser surgery is a type of surgery that uses special light beams instead of instruments
for surgical procedures. Certain parts of the skin, called chromophones,
absorb the light. When these chromophones absorb the light, physical, mechanical, chemical, or
temperature changes may occur in the tissue.

17. What are the areas of medical laser surgery where laser will be used? The areas of medical laser
surgery are well established, and include:
•Eye Treatment.
•General Surgery.
•Ear, Nose and Throat.
•Dentistry.
•Dermatology.
•Gastroenterology and colo-rectal.
•Plastic surgery.
•Gynecology.
•Urology.
•Oncology.
•Orthopedics.
•Neurosurgery.

18. How are lasers used during cancer surgery?
Laser surgery is a type of surgery that uses special light beams instead of instruments, such as scalpels,
to perform surgical procedures. There are several different types of lasers, each with characteristics that
perform specific functions during surgery. Laser light can be delivered either continuously or
intermittently and can be used with fiber optics to treat areas of the body that are often difficult to
access.

19.What is oncology?
Oncology is the medical subspecialty dealing with the study and treatment of cancer.Oncology is
concerned with: i)The diagnosis of cancer ii)Therapy (e.g. surgery, chemotherapy, radiotherapy and
other modalities) iii)Follow-up of cancer patients after successful treatment iv)Palliative care of patients
with terminal malignancies .

20.What is photodynamic laser theraphy?
Photodynamic therapy (PDT) is a well-investigated locoregional cancer treatment in which a systemically
administered photosensitizer is activated locally by illuminating the diseased tissue with light of suitable
wavelength. PDT offers various treatment strategies in oncology, especially palliative ones.
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