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1. Purpose  

 

   

 Purpose of this report 
I am a class 12 student aiming to do pre-med studies in the future. I believe that the medical 
profession is one of the most respected and noblest of professions. This report is basis my 
shadowing Doctor and her lab assistants at a ‘Biopsy Centre’ by Dr. Alka Sharma (pathologist) 
in Kanpur, India as part of my summer internship project. This project represents an approach 
to introducing students to histopathology and biopsy procedures. By observing how the doctor 
interacts with her staff, how they perform histopathology procedures, converse with coworkers, 
and even how she finalizes the reports, I was able to gain first-hand knowledge and 
understanding of a biopsy centre.  
 
I was not expected to do much beyond shadowing and recording the day’s proceedings, 
especially since at the initial stages I knew very little about histopathology.  However, with this 
internship, I realized that it is important to remember that a patient is counting on pathologist 
to make a correct diagnosis. It is ultimately pathology that drives the plans that clinical doctors 
develop to treat patients. Overall, I highly valued the opportunity to shadow biopsy center 
procedures and found that it aided my understanding and appreciation of histopathology. 
 
I respect human life and would want to dedicate my time and efforts to helping and saving as 
many lives as I can in the future. Through this internship, I aim to grasp an understanding of 
the challenging role played by a pathologist and complement it with secondary research. 
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Background: The global cancer burden is estimated to have risen to 19.3 million new cases and 10.0 million deaths 
in 2020. One in 5 people worldwide develop cancer during their lifetime, and one in 8 men and one in 11 women 
die from the disease. With more than 100 types of cancer, it is a life-threatening disease and the second leading 
cause of death worldwide, behind cardiovascular disease. With no cure currently in sight and more than 20,000 
people dying every day of this disease, it is important to locate and recognize cancer in its early stages. People 
diagnosed earlier with cancer are not only more likely to survive, but importantly also to have better experiences of 
care, lower treatment morbidity, and improved quality of life compared with those diagnosed late. 
 
A biopsy is the main investigation by which the clinicians diagnose most types of cancer. Other tests can suggest 
that cancer is present, but only a biopsy can make a definitive diagnosis. A biopsy is when a diagnosis is made by 
removing a piece of tissue from the patient for further studying in a pathology lab. This sample of tissue is 
processed and then studied (under a microscope) for any health problems and a biopsy report is formed. Doctors 
may call an area of abnormal tissue a lesion, a tumor, or a mass. These are general words used to emphasize the 
unknown nature of the tissue. The suspicious area maybe noticed during a physical examination or internally on an 
imaging test. Histopathology is the pathological examination of tissues removed from patients for diagnostic 
reasons, often to confirm or exclude malignancy. It can include gross (macroscopic) examination, microscopic 
examination, immunohistochemistry, and molecular testing. 
 
Biopsy procedure greatly interests me as a student as I would want to get an infield experience by shadowing a 
successful doctor and her assistants at her lab. The aim is to understand and learn the intricacies involved and 
difficulties a pathologist goes through in each patient/case. By working directly under the doctor and her trusted 
staff, I got an in-depth understanding of the dangers of cancer, how it is recognized, and how through biopsy a 
professional pathologist receives a patient’s health concerns. 
 
Every day, pathologists draw on their extensive medical knowledge to identify and diagnose disease processes that 
help determine the management and clinical care for patients. Additionally, pathology offers a broad scope of 
practice and provides a positive work-life balance. 
 

 

Objective 
A novel Internship and Learning opportunity for a Class XII student 
who wants to pursue Pre Medical studies in future and broaden their 
understanding of histopathology and appreciation of working at a 
biopsy center in India. 

  
 
 
 
 
 
 

2. Internship Charter  
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Methods and Limitations 
Interviews with Doctors and her lab assistants were conducted 
regarding the working of a biopsy center for the study of tissues and 
procedures to reach a diagnosis by examining a biopsy. Due to the 
pandemic, the learning was limited to one center in Kanpur, India. 
 

 

Results and Learning Opportunity 
As a Class XII Student, I was appreciative of the opportunity to learn about 
histopathology, biopsies and discover the link between the clinical 
presentation of a lesion and its underlying histopathology. Through this 
project activity it helped to improve my understanding of how doctors 
provide a diagnostic service for cancer; identify the nature of the 
abnormality and, if malignant, provide information to the clinician about 
the type of cancer, its grade, etc. I was in particular fascinated by the 
tremendous impact these tiny tissue sections on a piece of glass have on the 
diagnosis and treatment of patients. I liked the variety of the work, it 
sparked my interest because of its problem-solving nature. 
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3. Abstract  

 
A biopsy is the main way doctors diagnose most types of cancer. A biopsy is a procedure that 
removes cells or tissue from your body. A doctor called a pathologist looks at the cells or tissue 
under a microscope to check for damage or disease.  
 
Apart from biopsies, cytology is also a method to collect specimens for studying by a pathologist. It 
is an inexpensive, extremely safe, and fast way to collect a susceptible patient’s tissue for further 
studying. 
 
By shadowing the Doctor and her lab assistants, I was able to understand and appreciate the 
workings of Biopsy Center from the lens of a student. This by no means is an exhaustive account of 
the entire scope of work performed at the lab or reporting etc. I learned that due to the very serious 
nature of the cancer diagnosis, attention to detail, problem-solving and the ability to integrate 
diverse sources of information are all required along with a solid understanding of pathological 
processes and how they manifest as diseases. 
 
I learned how a pathologist examines the biopsy tissue under a microscope. By noting the tissue 
cells' type, shape, and internal activity, in most cases, a pathologist can diagnose the problem. The 
time it takes to get results from a biopsy can vary. A highly accurate conclusion on biopsies often 
takes a week or longer. 
 
Hence, this report submission intends to give a brief and intuitive outline about the basics of 
Cytopathology and will suit students like me who want to learn the practical side of a biopsy center. 
I appreciate the opportunity provided for the duration of this internship by the Doctor and her lab 
assistants who patiently supported my inquisitiveness.  
 
I also learned that if you have an enquiring mind, attention to detail, and a zest for the science 
behind the disease, then you could look into a career in histopathology. 
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 Services Offered at Biopsy Centre: 
 
Biopsy Centre (By Dr. Alka Sharma) in Kanpur, UP, India has a well-equipped clinic with 
all the modern equipment. The clinic has separate waiting and consultation areas which 
allow enough space for patients to wait conveniently at the clinic. Being a specialized 
Pathologist doctor, the doctor offers several medical services. Address: Anand Bazar, 22, 
Opposite Hallet Hospital), Swaroop Nagar, Kanpur, Uttar Pradesh 208002. 
 
About Dr. Alka Sharma 
Among the finest Pathologist Doctors in the city, Biopsy Centre (By Dr. Alka Sharma) in 
Swaroop Nagar, Kanpur is known for offering excellent patient care.  
 
With over 35 years of experience in the field of pathology and several national awards for 
her work in histopathology and cytology, it was an honor to be able to work under and 
follow in her footsteps during the summer as her constructive and intuitive ways of teaching 
and helping me learn just the basics of her work. 
 
A summary of Dr. Alka Sharma’s achievements and awards: 
 MD Pathology, MBBS GSVM, Kanpur 
 Histopathologist and Cytologist. 
 Ex -Consultant Pathologist with teaching experience in TB and Chest Dept. 
 Co Guide for more than 20 theses 
 Awarded fellowship in Univ. of Frankfurt, Germany and G.S. hospital, Los Angeles, USA. 
 Trained in renal pathology from KEM Hospital, Mumbai 
 Ex-President, IMA, Kanpur – one of the only 3 women to hold this post in the 100+ year 

history of IMA, Kanpur. 
 Cultural Secretary of IMA (1997-1998) 
 Senior Vice President of IMA (2003) 
 Honorary Secretary of IMA (2009-2010) 
 Chief editor of news in IMA for 2011-2012 
 Adjudged the Best Secretary Inner Wheel West in 28 districts of U.P(Uttar Pradesh) for 

the year 2008-2009 
 Woman Entrepreneur Award from Rotary Club Kanpur (2010) 
 Honorary Secretary in Asthma Welfare Society 
 Presently Chair Person of IMA blood bank. 
 

 

 

 



 
Siddharth Sharma – Greenwood High Int. School 
Summer Internship Report - Biopsy Centre 

 

 

8

  
 
 
 
 
 
 

4. Workings and Technique of biopsy 
center  

  

 
The medical profession is a field where hands-on practical work is valued as much as theoretical 
knowledge. I followed an observation-based shadow approach and with permission to record the 
proceedings at the biopsy center. I preferred asking questions and took notes in between. The first day 
I sat down with the doctor to get an overview of the lab and gain an understanding of the scope of 
work undertaken at the biopsy center. It was a perfect setting for me to witness the intricate 
procedures and medical practices of the lab. The biopsy lab consists of several tests on patients which 
determine a patients cancer results (Positive or negative) 
 
The first step is obtaining tissue for examination by the pathologist: In most cases, a 
doctor needs to do a biopsy or surgery to remove tissue for examination by a pathologist. Some 
common ways a biopsy can be done are as follows: 

 A needle is used to withdraw tissue Tru-Cut biopsy 
 An endoscope (a thin, lighted tube) is used to look at areas inside the body and remove the 

diseased tissue. 
 Surgery is used to remove part of the tumor or the entire tumor. If the entire tumor is removed, 

typically some normal tissue around the tumor is also removed. 
 Tissue removed during a biopsy is sent to a pathology laboratory, where it is processed and 

sliced into thin sections for viewing under a microscope. This is known as histologic (tissue) 
examination and is usually the best way to tell if cancer is present.  

 The pathologist may also examine cytologic (cell) material. Cytologic material is present in 
urine, cerebrospinal fluid (the fluid around the brain and spinal cord), sputum (mucus from 
the lungs), peritoneal (abdominal cavity) fluid, pleural (chest cavity) fluid, cervical/vaginal 
smears, and in fluid removed during a biopsy. 

 
The tissue removed during a biopsy or surgery must be cut into thin sections, placed on slides, and 
stained with dyes before it can be examined under a microscope. Two methods are used to make the 
tissue firm enough to cut into thin sections: frozen sections and paraffin-embedded (permanent) 
sections. All tissue samples are prepared as permanent sections, but sometimes frozen sections are 
also prepared. Permanent sections are prepared by placing the tissue in fixative (usually formalin) to 
preserve the tissue, processing it through additional solutions, and then placing it in paraffin wax. 
After the wax has hardened, the tissue is cut into very thin slices, which are placed on slides and 
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stained. The process normally takes several days. A permanent section provides the best quality for 
examination by the pathologist and produces more accurate results than a frozen section. 
 
Frozen sections are prepared by freezing and slicing the tissue sample. They can be done in about 15 
to 20 minutes while the patient is in the operating room (1). Frozen sections are done when an 
immediate answer is needed; for example, to determine whether the tissue is cancerous to guide the 
surgeon during an operation. This procedure is not performed at the biopsy center. 
 
 

 
 
 
 
The below are the learning outcomes on Scrape Cytology basis my interview with the doctor. 
 
Objective: To find out whether the patient has oral cancer using scrape cytology to collect the sample 
for further studying under a microscope. 
 
Methods used: Scrape Cytology (one of the types of cytology) which involves taking a brush and 

gently scraping the insides of the patient's mouth near the premolars and molars where ulcer 
or growth is visible. 

 
Procedure: After the ulcers of the patient’s mouth are brushed and the contents (fluid) are put on a 
slide, albumin is used to make sure the cells and the contents stick to the slide. The slides are then 
kept in alcohol in Coplin Jar for 20 minutes to help fix the contents on the slide. The slide is then 
numbered and stained with a Stain (Hematoxylin and eosin). The slides are then mounted with 
coverslip and mountant and are, ready for examination and are sent in an organized and numbered 
manner.  
 
Limitations and Precautions: 
Only two specific parts of the patient’s mouth were scraped. In one such case, no gloves were worn 
which may have interfered with the liquid saliva collected on the cotton swab 
 
The below are the learning outcomes on Urine Cytology basis my interview with the doctor. 
 
Objective: To look for abnormal cells in patient’s urine to diagnose urinary tract cancers in patients, 
most often bladder cancer. 
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Methods used: Urine Cytology. This test commonly checks for infection, inflammatory disease of 
the urinary tract, cancer, or precancerous conditions. Urine cytology is done for three 
consecutive days to exclude malignancy. 

 
Procedure: The urine sample is collected in a sterilised container given to the patient by the lab 
attendant. The urine sample is then centrifuged to help separate the liquid contents of the urine from 
the solid contents. After this, the cells present (solid contents) are smeared onto a glass slide and are 
put in alcohol for fixation for about 20 minutes. The slide is then stained with a coloring Stainer and 
is numbered to be kept in a Coplin jar for 20 minutes. The slides are then ready for examination and 
are sent in an organized and numbered manner.  
 
In conclusion, both methods of Cytology have pros and cons. This is because Urine cytology is 
associated with a significant false-negative rate but is quick and inexpensive. On the other hand, 
Scrape Cytology has a 7% false-positive and false-negative rate. Overall, both methods are effective 
in the diagnosis of cancer as they are both within the 95-100% successful diagnosis rate. 
 
I then began shadowing the doctor’s lab assistants, which has been captured in my report as a day-
wise record of my learnings. A video master link for the entire internship is appended below: 
 
https://youtube.com/playlist?list=PLFZ-RelRIg8yY2DydYnEUOMd-FQ_ZyEbY 
 
The videos showcase each day's shadowing study at the Biopsy Center where several different cytology 
and histopathology techniques are showcased. The main ones being showcased are as follows: 
 
Cytology- 

 FNAC 
 Fluid Cytology 
 Pap Smear 
 Scrape/Smear Cytology 
 Collection of material  

o Fixation 
o Staining 
o Mounting 
o Observation 

   
 
Histopathology: 
 
1. Specimen received in formalin with clinical details; fixation for 12hrs 
2. Grossing 
3. Processing  
4. Blocking 
5. Section Cutting 
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Day 1 – Observing a Uterus Specimen  
 
 
 
  

 

 
With permission from the doctor and her lab assistants, I created videos of the day-wise shadow 
process. The videos chart the journey of a biopsy and the pathologists as it makes its way through the 
lab. The video also showcases the experts who are working in laboratories day in and day out for 
diagnoses to be made swiftly and accurately 
 
Shadowing Day One: 
 
On day one (video link ->https://youtu.be/oKo6DZ9OoAs) I shadowed Dr. Alka Sharma and a nurse 
and documented the following process: 
 
A uterus specimen is shown along with the cervix, a fallopian tube, and an ovary. Additionally, a 
whitish-yellow tumor is shown which shows the type of tumor cancer can cause. The different cancers 
that can be present in the given specimen are Cervical Cancer, Uterine Cancer, and Ovarian Cancer. 
 
Description: 

Column 

Heading Uterus Cervix Endometrium 
Ovary 

Fallopian 

Tube 

Height 12cm 3.5cm 0.5cm 4cm 1cm 

Length 7cm 3cm 3cm 2cm 4.5cm 

Breadth (Cross 

Section) 

6cm 3cm Uncertain Uncertain 1cm 

Note: All values given in the table are with an uncertainty of ±0.5cm.  
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The lengths given for the female reproductive system can portray the different areas a tumor can 
spread due to cancer. The different cross-sectional lengths (measures with an uncertainty of ±0.5cm) 
can also show the distribution of cancer in just one organ of the female body. 

 

                                                   
 

↑Measuring the length of a uterus     ↑Observing a Uterus specimen 
 
 
In conclusion, this shows just how susceptible we are to cancer as any of these organs, which together 
make the female reproductive system, are prone to cancer. It also conveys how important it is to learn 
the anatomy of the human body so cancer in these areas can be prevented as there is no current cure 
for cancer, only prevention by early diagnosis 
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Day 2 – Scrape / Smear Cytology 
  

 
 
Shadowing Day Two: 
 
On day two (video link ->https://youtu.be/Xr-NfBc66LA ) I shadowed Dr. Alka’s assistant and 
documented the following process. A patient is suspected to have oral cancer. To determine whether 
the patient does indeed have oral cancer, preoperative Scrape Cytology is useful for preoperative 
diagnosis of the tumor. The nurse/doctor uses a brush and gently brushes the inside of the patient’s 
mouth, specifically the back near the molars, where the tumor may be present. The contents (liquid 
saliva) are then carefully spread out on a glass slide, which is then stored in a slide container.  
 
Scrape smear Cytology  
There are many types of cytology techniques used to collect a specimen for further studies. In the 
video, Scrape Cytology is depicted to be used to collect liquid saliva near the patient's ulcer/growth in 
the buccal mucosa. The method used is to gently scrape or brush some cells from the mouth using a 
cotton swab and place the liquid on a glass slide for later examination. 
 
Overall, these methods and procedures are used to give an 80-97% success rate varying from lab to 
lab in diagnosis (cancer positive/negative) which is important as a false positive or false negative 
diagnosis to patients can be a life-changing/ life or death situation.  

← Observing smear cytology on a patient 
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Day 3 – Observing and Evaluating the 
staining procedure for slides 
  

 
 
On my 3rd day of shadowing, I got a bit more insight into the role of a histopathologist in cytology and 
biopsy. Here is the video link for reference ->https://www.youtube.com/watch?v=JlApX9xPkDY 
 
A histopathologist is a doctor who diagnoses and the study’s a disease using an expert medical 
interpretation of cells and tissue samples. The specialty determines the cause of death by performing 
autopsies and is integral to cancer management through staging and grading of tumors. The tissue 
that is studied comes from a method called Scrape Cytology. 
Making a slide 
Here are the types of slides we prepared: 
Permanent section. To create a permanent section, the technician places the specimen in a fixative 
for several hours. A fixative is a substance that keeps the specimen preserved so that it does not 
degenerate. The length of time the specimen stays in the fixative depends on its size. Formalin is the 
fixative used most often. It causes the proteins in the cells to become hard so that they do not change. 
After fixation, the tissue is passed into several concentrations of alcohol for dehydration and then 
rehydration. Then the tissue pieces are kept in a water bath in wax. 
After the processing blocks are prepared which is called embedding. 
 
Afterward, the technician embeds the specimen in a larger block of paraffin. Paraffin blocks are 
durable and can be stored indefinitely. Once the paraffin block hardens, a technician cuts the 
specimen into extremely thin slices using a machine called a microtome. The thin slices are then 
floated in water so that they can be scooped up onto the slide. 
 
After the slice is on the slide, the paraffin is dissolved from the tissue, and water is added back. Then, 
a technician uses dyes to stain parts of the cell. The center of a cell, called the nucleus, is where genes 
are found. This is stained a dark blue. The contents of a cell between the nucleus and the cell 
membrane are called the cytoplasm. This is stained pink or orange. 
 
Frozen section. To create a frozen section, the specimen is quickly frozen after the surgeon removes 
it from the patient's body. A technician can then cut the specimen into thin layers using a special 
device called a cryostat. These slices are placed on the slide and stained using the same method used 
for a permanent section. The quality of a frozen section is often not as good as a permanent section. 
But the process is faster. It takes just a few minutes for the doctor to tell whether the tissue is 
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cancerous. Doctors use it most often during surgery so they can quickly find out if a person needs 
more cancerous tissue to be removed. 
 
Pap Smear. If the specimen is a liquid or if small pieces of tissue are in a liquid, a slide is prepared 
differently. The doctor smears the specimen on a microscope slide and lets it air dry. Then, a fixative 
is sprayed on it or places in liquid to fix it. The fixed cells are then stained and viewed under a 
microscope 
 
 
Considerations for Safety: 
 
When moving bacteria from your loop to the slide, be cautious of aerosols. The loop is incredibly 
adaptable, and it's simple to eject a slew of species from it. Do not assume that your organism is no 
longer alive. The organism may not be killed by heat or methanol fixation. Place your finished slides 
in the disinfection bucket at your workstation. 
 
Steps followed in the video: 
 

1. Make a label for your slide. Transfer a loop-full of organism onto the centre of your slide 
aseptically. 
 

2. Smear the broth drop around the slide with the flat part of the loop. To spread out the drop, 
use a swirling, circular motion. Because the broth is high in protein, the smear will typically 
spread out rather than bead up on the slide's surface. 
 
 

3. Allow the slide to air dry. This will take at least a few minutes. This is a step that should not be 
rushed. 
 

                                                                     
↑Cleaning the slides       ↑Staining the slides         Placing the slides in a coplin jar↑ 
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Day 4 – Observing the extraction from  
cervical lymph nodes and the cytology  
procedure 
 
 
 
  

 
 
On my 4th day at the Biopsy Center, I was able to observe and help Dr. Alka Sharma’s lab assistant at 
the center. He carefully explained to me and helped me understand the procedure and use of 
extracting fluid from a cervical lymph node from a patient susceptible to cancer. Here is the video link 
for reference: 
Part 1) https://www.youtube.com/watch?v=Zx9KHl3uRy8 
Part 2) https://www.youtube.com/watch?v=v_v1DG-3d3E 
 
Cervical lymph nodes are lymph nodes found in the neck. Of the 800 lymph nodes in the human 
body, 300 are in the neck. Cervical lymph nodes are subject to many different pathological conditions 
including tumors, infection, and inflammation. This patient was smoking and chewing pan masala a 
lot, which caused swelling in the cervical part of her neck. The cervical lymph nodes needed to be 
aspirated to study for signs of cancer (throat cancer, mouth cancer). 
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<- Aspiration of Fluids        Smearing fluid on a slide->  
 
Objective: To find out whether the patient has cancerous lymph nodes in the neck. 
 
Method: Collection of the lymphatic fluid using a syringe. 
 
Procedure: 
Using a sterilized syringe and needle, the needle is carefully inserted into the patient’s neck (cervical 
area) for the fluid to be collected. After the contents are sucked into the syringe and the needle is 
removed, the exposed area is covered with a sanitized tissue to avoid any infections over the exposed 
area. The contents in the syringe are then smeared and spread on a slide. After applying egg albumen. 
 
This is blocking –used in biopsy -Another method used is putting the tissue in wax and then into an 
ice-cold tray to form an ice-cold block of the fluid. 
Once frozen, a microtome is used to cut a section of the block of around 5 µm with an uncertainty of 
±0.1µm. This section is then put in a bath at around 60 ºC. Then, the content is put on a slide with 
DPX liquid, stained, and then covered with a coverslip. 
 

← Cutting cross sections of a frozen tissue block for examination 
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Day 5 – Observing the Lab contents and 
exploring the histopathology techniques 
used to prepare a tissue sample. 
 
 
 
  

 
On my 5th day at the Biopsy Lab, I learned the different steps which are taken to process the tissue for 
later examination, as well as the different apparatus used to prepare the tissue. The video link for this 
day can be found here ->https://www.youtube.com/watch?v=JEV96vckA6k 
 
Tissue processing can be performed manually (hand processing), and a tissue processing machine. 
There are two main types of processors: the tissue-transfer machines where specimens are transferred 
from container to container to be processed, and the fluid-transfer types where specimens are held in 
a single process chamber or retort and fluids are pumped in and out as required. Most modern fluid-
transfer processors employ raised temperatures, effective fluid circulation and incorporate 
vacuum/pressure cycles to enhance processing and reduce processing times. 
 
The method shown in the video was Hand Processing, which includes six different steps: 
 

1) Obtaining a Fresh Specimen 
 

2) Fixation 
 

3) Dehydration 
 

4) Clearing 
 

5) Wax Infiltration  
 

6) Embedding 
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Procedure: 
In the beginning, three different types of Alcohol were shown. Alcohol is used to replace the water in 
the tissue, exposing the internal hydrophobic proteins and breaking hydrophobic bonds to alter the 
tertiary structure. Alcohol is considered a precipitating fixative. This makes it easier for doctors to 
study the organelles and the morphology of the cells present in the tissue sample. Acetone is used for 
the same reason, as it allows for fixation of the tissue. Afterward, a clearing agent is used because the 
wax is not largely immiscible. The clearing agent (using xylene) will allow the wax to infiltrate and 
melt into the tissue sample, which is then kept in a block mold container to form a block-like shape. 
This block is frozen to form a tissue block, which is then cut into sections using a section cutter of 
5µm.  
 
Pointers to keep in mind during the process: 
 

1. For optimal processing and good morphology, tissue should be well fixed before processing. 
Where specimens are incompletely fixed, additional formalin fixation is provided in the 
processing schedule 
 

2. Specimens have to be handled gently during embedding 
 

3. Before handling tissue, forceps are heated to the point where the wax just melts to avoid 
excessive heating 

 
Overall, the process is extremely tough and hard to master, with over 25 different steps and 
measurements to be taken, along with many precautions. Apart from this, I was able to get a brief 
understanding of how a tissue sample is prepared for studying under a microscope to look for signs of 
cancer/ other health problems. 
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5. Report Preparation Process 

 
  

 
A biopsy report takes time to prepare as a histopathologist has to collect data (both quantitative and 
qualitative). This data includes looking at the tissue sample, the slide under the microscope, and the 
patient’s area of examination. 
 

The Tissue Sample 

The tissue sample removed during a biopsy is called a specimen. The medical staff who perform a 
biopsy place the specimen in a container with a fluid to preserve it. They label the container with the 
patients ‘name and other details. A pathologist then describes how it looks to the naked eye. This 
includes the colour, size, and other features. This is called a gross or microscopic examination. The 
gross description includes the following information: 

 The information written by the surgeon who took the specimen 

 Visual features 

 Size 

 What was done to the specimen 

The sample may be needed for other tests based on what your doctor thinks the disease may be before 
the biopsy, called a suspected diagnosis. Molecular tests find genes that might be active, changed, or 
missing. Other gene or protein tests may be needed to identify which treatments will work. The 
pathologist or a technician will prepare a part of the specimen for these tests. 

Making a Slide 

Before examining the tissue with a microscope, the pathologist or a technician prepares a slide. 
During this process, the specimen is cut into thin slices, called histologic sections. They are then 
stained with various dyes, which show the parts of the cells. The pathologist or technician places the 
sections on a glass slide. Next, they place a thin cover called a covers lip on top to hold the section in 
place. The pathologist will then look at the sections under a microscope. 
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Viewing the slides with a microscope 

The pathologist views the slides with the sections of the specimen under a microscope. Then, the 
pathologist creates a pathology report based on what is seen under the microscope. The report is very 
technical, using terms that are meaningful to other pathologists and doctors. Generally, the 
pathologist describes: 

 The types of cells 

 How the cells are arranged 

 Whether the cells are abnormal 

 Other features important for a diagnosis 

Sometimes, the pathologist may want to see more tissue before making a diagnosis. This will be noted 
in the report. 

Forming a Diagnosis 

In addition to the descriptions mentioned above, the pathology report includes a description of the 
diagnosis. The diagnosis is often short. It is based on the combined results of the biopsy, gross 
examination, processing, and microscopic examination. There is a general format for diagnoses: 

 The organ or tissue biopsied 

 The specific part of the organ or body where the sample came from 

 The biopsy procedure 

 Specific findings in the tissue 

 Other important results 

 Whether other tests are needed 
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6. Conclusion: Learning Outcomes 

 
  

 
This section is the basis my learning outcomes from the overall summer internship. By shadowing a 
doctor, I realized that it was a great way to find out if a career in medicine is indeed the right one for 
me. It gave me a better understanding of what a doctor’s typical day is like, and perhaps a good 
experience to talk about in my applications and interviews for medical school later. It was also a great 
way to gain familiarity with different specialties and medical environments. 
 
The two main techniques which I learned and observed were Scrape Cytology and 
Histopathology (Basics). Both topics were tough to study and learn but with enough observation 
and learning I came to a satisfactory conclusion: 
 
Cytology is the exam of a single cell type, as often found in fluid specimens. It's mainly used to 
diagnose or screen for cancer. The steps and procedure for Scrape Cytology are as follows: 
 
 Fixation-Immediate fixation of cytology specimens is critical to the preservation of the cellular 

components. 
 Staining-Papanicolaou's stain (PAP stain) is the most important in cytology and is used in all 

cervical smears. We are using haematoxylin and eosin at biopsy centre. 
 Mounting-To preserves and supports a stained section for light microscopy, it is mounted on a 

clear glass slide, and covered with a thin glass coverslip. The slide and coverslip must be free of 
optical distortions, to avoid viewing artifacts. A mounting medium is used to adhere the coverslip 
to the slide. 

 Observing- The study of structure, function, and chemistry of cells, observing the morphology of 
cells 

 
Histopathology also consists of several steps and procedures to be followed. They are as follows: 
 Specimen received in formalin with clinical details; fixation for 12hrs 
 Grossing 
 Processing  
 Blocking 
 Section Cutting 
 Staining 
 Mounting with coverslips 
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 Studying sections and diagnoses made by the pathologist. 
 
The pathologist sends a pathology report to the doctor within 10 days after the biopsy or surgery is 
performed. Pathology reports are written in technical medical language. Patients may want to ask 
their doctors to give them a copy of the pathology report and to explain the report to them. Patients 
also may wish to keep a copy of their pathology report in their records. 
 
Parts of a pathology report 
 
Different pathologists use different words to describe the same things. But most pathology reports 
include the sections discussed below. 
 

1. Patient, doctor, and specimen. This section lists the following items: 
 

 Patient's name, birth date, and other personal information 
 An individual number assigned to the patient to help identify samples 
 The pathologist’s and oncologist’s contact information, as well as the laboratory where the 

sample was tested 
 Details about the specimen, including the type of biopsy or surgery and the type of tissue 

 
2. Gross, or obvious, description. This section describes the tissue sample or tumor as seen 

with the naked eye. This includes the general color, weight, size, and consistency. 
 

3. Microscopic description. This is the most technical section of the report. It describes what 
the cancer cells look like when viewed under a microscope. There are several factors noted in 
this section that affect diagnosis and treatment. 

 
 Whether the cancer is invasive. Tumors of many types may be noninvasive (in situ, which 

means “in place”) or invasive. Invasive tumors can spread to other parts of the body through a 
process called metastasis. Although noninvasive tumors do not spread, they may grow or 
develop into invasive tumors in the future. For invasive tumors, the pathologist needs to note 
how much the tumor has grown into nearby healthy tissue. 

 
 Grade. Grade describes how the cancer cells look compared with healthy cells. In general, the 

pathologist is looking for differences in the size, shape, and staining features of the cells. A 
tumor with cells that look more like healthy cells is called "low grade" or "well-differentiated." 
A tumor with cells that look less like healthy cells are called "high grade," "poorly 
differentiated," or "undifferentiated." In general, the lower the tumor’s grade, the better the 
prognosis. There are different methods used to assign a cancer grade for different types of 
cancers. Learn more about grading for specific cancer types. 

 
 How quickly cells are dividing, mitotic rate. The pathologist usually notes how many cells are 

dividing. This is called the mitotic rate. Tumors with fewer dividing cells are usually low grade. 
 

 Tumor margin. Another important factor is whether there are cancer cells at the margins, or 
edges, of the biopsy sample. A “positive” or “involved” margin means there are cancer cells in 
the margin. This means that it is likely that cancerous cells are still in the body. 
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 Lymph nodes. The pathologist will also note whether cancer has spread to nearby lymph nodes 
or other organs. Lymph nodes are tiny, bean-shaped organs that help fight disease. A lymph 
node is called “positive” when it contains cancer and “negative” when it does not. A tumor that 
has grown into blood or lymph vessels is more likely to have spread elsewhere. If the 
pathologist sees this, he or she will include it in the report. 

 
 Stage. Usually, the pathologist assigns a stage using the TNM system from the American Joint 

Committee on Cancer (AJCC). This system uses 3 factors: 
 

 The size and location of the tumor (Tumor, T) 
 

 Whether cancer cells have spread to the lymph nodes located near the tumor (Node, N) 
 

 Whether the tumor has spread to other parts of the body (Metastasis, M). 
 

 The pathologic stage, along with the results of other diagnostic tests, helps determine the 
clinical stage of cancer. This information guides a person’s treatment options. Learn more 
about the stages of cancer. 

 
 Results of other tests. The pathologist may perform special tests to identify specific genes, 

proteins, and other factors unique to the tumor. The results of these tests may be listed in a 
separate section or a separate report. These additional tests are especially important for 
diagnosis because choosing the best treatment option may depend on these results. 

 
4. Diagnosis: This section provides the "bottom line."  We may find this section at the beginning 

of the end of the report. If cancer has been diagnosed, the section may include the following: 
 

 The type of cancer, such as carcinoma or sarcoma 
 

 Tumor grade 
 

 Lymph node status 
 

 Margin status 
 

 Stage 
 

 Any other test results, such as whether the tumor has hormone receptors or other tumor 
markers 

 
5. The synoptic report, or summary 

When the tumor was removed, the pathologist will include a summary. This lists the most important 
results in a table. These are the items considered most important in determining a person’s treatment 
options and a chance of recovery. 
 

6. Comments section 
Sometimes, cancer may be difficult to diagnose or the development of the cancer is unclear. In these 
situations, the pathologist may use the comments section. Here, he or she can explain the issues and 
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recommend other tests. This section may also include other information that can help the doctor plan 
treatment. 
 

7. Sampling differences 
Sometimes, the pathology report for a biopsy may be different from a later report for the entire tumor. 
This happens because the features of a tumor can sometimes vary in different areas. Your doctor will 
consider all of the reports to develop a treatment plan specific to you.   
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7. Interview With the Doctor 

 
  

 
Histopathology is a challenging and rewarding career at the same time. Attention to detail, problem 
solving, and the ability to integrate various sources of information are all required along with a solid 
understanding of pathological processes and how they manifest as diseases. A pathologist is a doctor 
who specializes in interpreting laboratory tests and evaluating cells, tissues, and organs to diagnose 
disease. Although the patients may never meet their pathologist, he or she plays a vital role in their 
diagnosis and treatment planning. 
 
To find out what goes on behind the scenes and in the laboratory, I interviewed Dr. Alka Sharma. 
 
Q: How would you describe the role of pathologists in the cancer care team? 
Ans.: Pathologists are indispensable to the cancer care team. We provide a comprehensive and final 
diagnosis to enable clinicians to develop definitive cancer treatments and sometimes estimate the 
likely course of cancer. In addition, pathologists are now able to detect genetic changes in most 
cancers, allowing oncologists to recommend and/or prioritize new targeted cancer therapies for 
patients. Since no two people with cancer are alike, treatment plans demand very detailed 
information to apply evidence-based guidelines. Pathologists must ensure that all of these details are 
accurately addressed. As physicians who are laboratory professionals, we develop and implement 
newer and better ways to provide diagnoses and the information necessary for cancer care.  
Laboratories are held to rigorous standards, and pathologists make sure that these are met. 

 
Q. What are some of the most important things you do daily? 

Ans.: As a pathologist, part of my job is to examine by microscope thinly sliced tissue from biopsies 
and resection specimens to diagnose cancer. Pathologists care deeply and personally about patients, 
even if we don't interact directly with them regularly. Every day I focus on treating every slide and 
sample as though it was from a family member or close friend – with compassion. Because of the 
nature of my practice, I don't often get to meet patients face to face. But knowing that every slide and 
sample represents the life of someone's spouse, someone's parent, someone's child, or someone's 
friend, I treat each one as I would want the people important to me to be treated.  As the head of the 
biopsy center, I oversee my staff’s activities to ensure that our results are accurate and timely.  
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Q: Why did you become a pathologist? 

Ans.: The most important skill for a pathologist is having a keen eye for pattern recognition, as 
microscopy is a visual discipline. Although this can be learned, some pathologists have a natural flair. 
Attention to detail is really important, both carefully examining microscopic slides and carefully 
proofreading reports before they are issued. A good pathologist also needs to be organized and good 
at time management. I became a pathologist because I had keen interest in cytopathology and 
histopathogy, which are the most difficult, and challenging branches. I am passionate about making a 
diagnosis to help the clinician to treat the patient correctly. My extensive clinical knowledge and years 
in Chest Hospital research provided a good foundation to become a cyto-pathologist.  
 
Q: What Is a Histopathologist’s Worst Nightmare? 

Ans: What histopathologists dread most is making a false positive cancer diagnosis (which may result 
in overtreatment) or on the other hand, diagnosing a malignant case as benign (which may result in a 
delay in cancer treatment). This unfortunately does happen from time to time. It is our skill and 
expertise that ensures that the correct diagnosis is made. 
 
Q: What are the best or most rewarding parts of your job? 

Ans.: Tissue diagnosis of cancer is very challenging. By getting the satisfaction of making an accurate 
diagnosis for a patient is very satisfying. There is a lot of job satisfaction because most of our work 
involves the diagnosis of important medical and surgical conditions. The working hours are generally 
good in histopathology with no on-call working, which means I enjoy a good work-life balance. 
 
“You do help a lot of people, and it’s a very satisfying way of doing something. Each block is 
important to somebody, and each tissue that comes in, you’re geared to get it done as fast as 
possible because people are waiting on results”. 
 
 
At the end, I thanked the Doctor and her lab assistants for their time and inputs to enrich my study. It 
was evident that they have worked very hard which is something to be proud of. In the lab assistant’s 
words ‘Histopathology reports have a tremendous impact on a patient’s care and treatment and I like 
the challenge of making important decisions in patients’ lives’. The doctor is indeed grateful to have 
such a focused, trained and dedicated team at her center. I am certain that the Doctor and her family, 
patients, and colleagues are proud of her and her achievements. 
 



 
Siddharth Sharma – Greenwood High Int. School 
Summer Internship Report - Biopsy Centre 

 

 

28

  
 
 
 
 
 
 

8. References 

 
  

 
 

1. https://students-residents.aamc.org/aspiring-docs-fact-sheets-get-experience/shadowing-
doctor 

2. https://www.cancer.net/navigating-cancer-care/diagnosing-cancer/reports-and-
results/reading-pathology-report 

3. https://www.cancer.net/navigating-cancer-care/diagnosing-cancer/reports-and-results/after-
biopsy-making-diagnosis 

4. https://www.cancer.net/navigating-cancer-care/diagnosing-cancer/when-doctor-says-
%E2%80%9Ccancer%E2%80%9D 

5. https://www.cap.org/member-resources/patient-education/how-to-read-your-pathology-
report 

6. https://www.cancer.gov/about-cancer/diagnosis-staging/diagnosis/pathology-reports-fact-
sheet 

7. https://www.rcpath.org/discover-pathology/news/fact-
sheets/histopathology.html#:~:text=Histopathology%20is%20the%20diagnosis%20and,clinic
ians%20manage%20a%20patient's%20care. 

8. https://www.rcpath.org/discover-pathology/news/new-video-the-journey-of-a-biopsy-
discoverpathology.html 

9. Discussing histopathology - past, present future: 
https://www.youtube.com/watch?v=XGDA4cyEr10 

10. https://www.iarc.who.int/news-events/latest-global-cancer-data-cancer-burden-rises-to-19-3-
million-new-cases-and-10-0-million-cancer-deaths-in-2020/ 

11. https://gco.iarc.fr/today/data/factsheets/cancers/39-All-cancers-fact-sheet.pdf 
12. https://www.mayoclinic.org/diseases-conditions/cancer/in-depth/biopsy/art-20043922 

 
 


