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Introduction

Semen analysis yields useful information about the fertility
status of an individual and is one of the first steps in the eval-
uation of male factor infertility. This test provides an assess-
ment of fertility potential, sperm production, functioning of
accessory genital tract glands, and ejaculatory capability.
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A.

Specimen Collection and Delivery

The subject should be provided with clearly written, or
verbal, instructions concerning the collection and trans-
port of semen.

. Ideally, the sample should be collected after a minimum

of 48 h and not more than 1 week of sexual abstinence.
The name of the individual, period of abstinence, date,
time, and location of collection should be recorded on
the report form for each semen analysis.

The sample should be collected in the privacy of a collec-
tion room (or room close to the laboratory) and placed in a
brown paper bag before being brought over the laboratory.
The patient’s name and medical record number (or date of
birth) should be written on the collection container (Fig. 5.1).
Note: If the sample is collected off-site, it should be deliv-
ered to the laboratory within 1 h of collection and kept at
body temperature during transport to protect from temper-
ature extremes (no less than 20 °C but no more than 40 °C).
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The sample should be obtained by masturbation and
ejaculated into a clean, wide-mouthed plastic container
(Fig. 5.1). Lubricant(s) should not be used to facilitate
semen collection other than those provided by the
laboratory.

Coitus interruptus is not an acceptable means of collec-
tion because it is possible that the first portion of the
ejaculate, which usually contains the highest concentra-
tion of spermatozoa, will be lost. Moreover, there will be
cellular and bacteriological contamination of the sample,
and sperm motility could be adversely by the acid pH of
the vaginal fluid.

Incomplete samples will be analyzed, but a comment
should be noted on the report form and reported to the
physician.

. Note any unusual collection or condition of the specimen

on the report form.

. Please follow these instructions after each patient that

uses the collection room:

While wearing gloves, scrub the surfaces of the room
including the chair(s), sofa(s), sink(s), sink faucet(s),
door handle, and magazine covers, using a disposable
germicidal tissue.
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Equipment and Materials

. Computer-assisted semen analyzer (Hamilton-Thorne

CASA)

. Phase contrast microscope

. Disposable pasteur pipette

. Serological pipettes

. Graduated centrifuge tube

. Glass slides and coverslips

. Disposable sperm counting chamber and/or Makler

chamber

. Pipettes (5 pL, 25 pL, 50 pL)
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I. Dilution cups x 2mL
J. Phosphate-buffered saline (PBS, 1x)
K. pH paper (range 6.0-8.0)

4 Procedure

Allow the freshly collected semen specimen to undergo lig-
uefaction for 20 min at 37 °C prior to analysis (Fig. 5.2).

4.1 Initial Macroscopic Examination

Note: The standard temperature for this examination is
room temperature (21 °C).

1. Appearance: The semen sample is first evaluated by
simple inspection at room temperature.

The sample should be mixed well in the original
container and examined within 1 h of ejaculation. If the
sample is more than 1 h old when motility is read, a
comment indicating the time at which motility was read
should be made on the report.

Fig. 5.1 Collection container and brown paper bag for holding sample
[Reprinted with permission, Cleveland Clinic Center for Medical Art &
Photography © 2015. All Rights Reserved]

Fig. 5.2 Incubator set at

37 °C and a semen sample
kept for liquefaction
[Reprinted with permission,
Cleveland Clinic Center for
Medical Art & Photography
© 2015. All Rights Reserved]

A normal sample has a gray-opalescent appearance, is
homogeneous, and liquefies within 60 min at room tem-
perature. In some cases, if complete liquefaction does
not occur within 60 min, it should be recorded.
Liquefaction should occur within 20 min at 37 °C (see
Appendix 6).

The specimen may appear clear if the sperm concen-
tration is too low. It may also appear reddish-brown when
red blood cells are present in the ejaculate.

Note: If the specimen is a retrograde ejaculate, then it
should be processed according to Appendix 3.

. Volume: The volume of the ejaculate should be measured

either with a sterile graduated disposable serological

pipette (Fig. 5.3) or by aspirating the entire specimen into

a graduated tube.

* Low semen volume is characteristic of obstruction of
the ejaculatory duct or congenital bilateral absence of
the vas deferens (CBAVD) [1-4], a condition in which
the seminal vesicles are poorly developed.

e Low semen volume can also be the result of collection
problems (loss of a fraction of the ejaculate), partial
retrograde ejaculation, or androgen deficiency.

* High semen volume may reflect active exudation in
cases of active inflammation of the accessory organs.

. pH: A pH measurement should be performed on all speci-

mens using pH paper.

A drop of semen is spread evenly onto the pH paper
(range 6.0-8.0). After 30 s, the color of the impregnated
zone should be uniform and comparable with the calibra-
tion strip to read the pH (Fig. 5.4).

e If pH exceeds 7.8, then an infection may be
suspected.

e If pH is less than 7.0 in a sample with azoospermia,
dysgenesis of the vas deferens or epididymis may be
present [5].

Note: Whatever type of pH paper is used for this analy-

sis, its accuracy should be checked against known stan-

dards before use in routine semen analysis.
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Fig. 5.3 Pipetting of sample
from collection container into
sterile 15 mL conical tube
using a sterile 2 mL
serological pipette and
automatic pipettor [Reprinted
with permission, Cleveland
Clinic Center for Medical

Art & Photography © 2015.
All Rights Reserved]

Fig. 5.4 Use of pH test strip
for testing sample pH
[Reprinted with permission,
Cleveland Clinic Center for
Medical Art & Photography
© 2015. All Rights Reserved]

4. Viscosity: After liquefaction the sample’s viscosity can

be determined by gently aspirating it into a container
using a wide-bore plastic disposable pipette. After
aspirating the semen sample, it should be allowed to
drop with gravity. The length of the semen thread is
observed. A thread greater than 2 cm indicates high
viscosity.

4.2 Initial Microscopic Investigation

Note: Mix specimen thoroughly prior to this analysis.
(Microscope setup—see Appendix 1)

. Agglutination: Spermatozoa may normally adhere to
cells. The presence of agglutination is suggestive of
the existence of an immunological cause of infertility.
The extent of agglutination may be important and even
the presence of only a few groups of small numbers of
agglutinated spermatozoa should be recorded.
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Agglutination May Be Categorized as Follows

i. Grade 1: Isolated, <10 spermatozoa per agglutinate,
many free spermatozoa

ii. Grade 2: Moderate, 10-50 spermatozoa per aggluti-
nate, several free spermatozoa

iii. Grade 3: Large, >50 spermatozoa, some spermato-
zoa still free

iv. Grade 4: Gross, all spermatozoa agglutinated and
agglutinates interconnected

. Percent motility: The motility percentage can be deter-

mined by a 3-5 pL drop of specimen loaded onto a sperm
counting chamber (Fig. 5.5) under a 40x phase objective
(Fig. 5.6). Count the number of motile sperm per total
number of sperm (see Appendices 2 and 5).

. Forward progressive motility:

A. After complete liquefaction of the sample, mix the
semen sample well on the vortex mixer.
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. Aliquot 3-5 pL of a well-mixed sample onto a sperm

counting chamber very gently to allow it to spread
and cover the entire well. If it does not, reload another
well. Wait for the sample to stop drifting.

. Examine the slide under 200x magnification.
. Examine spermatozoa that are at least 5 mm from the

edge of the slide to prevent observation of effects of
drying on slide motility.

. Systematically scan the slide to avoid repeatedly

viewing the same area. Change fields often.

. Start scoring a given field at a random instant. Do not

wait for spermatozoa to swim into the field, or grid, to
begin scoring.

. Assess the motility of all spermatozoa in a defined

field. This is most easily achieved by a grid. Select a
portion of the field, or grid, to be scored for sperm con-
centration. Score the first two rows of the grid if the
count is high. Score the whole grid if the count is low.

. Quickly count the spermatozoa to avoid overestimat-

ing the number of motile sperm. The goal is to count
all the motile sperm in the grids instantaneously.

Fig. 5.5 Loading a semen sample onto a sperm counting chamber §.

[Reprinted with permission, Cleveland Clinic Center for Medical Art &
Photography © 2015. All Rights Reserved]

Fig. 5.6 View of sperm

under microscope using green
filter and 20x phase objective
[Reprinted with permission,
Cleveland Clinic Center for
Medical Art & Photography
© 2015. All Rights Reserved]

I. Initially scan the grid being scored for the rapidly
moving (progressively motile; PR) cells.
J. Next, count the slow, poor progressive motile (NP)
spermatozoa.
K. Then, count the weakly twitching sperm with no
forward progression.
L. Finally, count the immotile (IM) spermatozoa.
M. Evaluate at least 100 spermatozoa for different motil-
ity categories in a total of 5 fields.
N. Calculate the percentage of each of the motility
categories.
O. Assess the predominant grade of progressively motile
cells and report as follows:
i. Grade 0-1 (D): Immotile, no motility
ii. Grade 2 (C): Weak, twitching, no progression
iii. Grade 3 (B): Poor to moderate, erratic (poor
progression)
iv. Grade 4 (A): Good to rapid unidirectional for-
ward progression
Note: It may be good to use both scores as these can be
verified by those provided by CASA.

Percentageforward __ A+B+C
P. progression A+B+C+D

Q. Report the predominant grade of forward progression

(Grade 4, 3, 2, 1, or 0) on the pink sheet.
Undifferentiated round cells: The presence of round
cells (immature germ cells, white blood cells, etc.)
should be counted in a drop of semen specimen loaded
onto a sperm counting chamber, under a 20x phase
objective. Round cell concentration should be counted
in 100 squares multiplied by the correction factor
(see Appendix 5). The results are reported as 10%
mL. Epithelial cells should be noted separately if needed
in the same manner.

Bacteria: The presence of bacteria should be noted.
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4.3 Morphology Smear

To examine sperm morphology, prepare at least two slides
using the liquefied semen sample. The sample should be thor-
oughly mixed before aliquoting (~10-20 pL) on each slide. The
smear should be thin and evenly distributed (done by dragging
the sample at a 45° angle using a plain slide). The smear should
be air-dried (~15-30 min) and then stained using the Diff-Quik
staining system; this method is described in Sect. 6.

4.4 Guidelines for Sample Processing

1. Field selection is always manual; Select fields to avoid
clumps and excessive debris.

2. Fields or cells analyzed:

e Minimum: Five fields/sample
e Maximum: Up to ten fields or >200 spermatozoa,
whichever is less

3. Low concentration samples (<15x 10%mL): These sam-
ples should be analyzed manually under phase contrast
20x objective for concentration readings; the rest of the
analysis should be carried out on the Hamilton-Thorne.
Compare the Hamilton-Thorn count and motility with the
manual count and motility. Use the manual results for
either count, motility, or both in cases where the differ-
ence is >20 %.

Note: Please use the playback feature to check for proper
identification of moving and nonmoving sperm.
Adjustments may need to be done.

4. High-concentration samples: Dilution can be made using
phosphate-buffered saline (e.g., 20 pL PBS +20 pL of patient
semen specimen; this would be a 1:1 dilution). If a sample
reads >100 M/mL, then dilute accordingly with PBS.

4.5 Specimen Handling

Semen samples present a possible biohazard risk since they
may contain harmful viruses, e.g., hepatitis, herpes, and
AIDS, etc. They should be handled using universal precau-
tion (gloves, disposable jackets, face shields, etc.).

5 Computer-Assisted Semen Analysis
5.1 Setting Up the Hamilton-Thorne IVOS
-Computer Assisted Semen Analyzer
(CASA) for Routine Semen Analysis

The standard temperature for the CASA is 37 °C+1.

1. Turn on the monitor, IVOS, and printer.

2. The first screen to appear is the information screen. This
screen is the main menu (Fig. 5.7).

3. Click on the “Info” tab (Fig. 5.8).

4. Click “Next” to the right of “Analysis Setup” until it reads
“Analysis Setup No.1” and “Normal-Low.” Check the
parameters and compare them with the previous printout.
A printout of the gate settings is maintained in the Quality
Control book under CASA. The parameters should be
changed if they are not correct.
Note: To change parameters, click on “Setup” and then
“Stage Setup.” Parameters should be defined as 20 pm
slide; stage temperature, 37 °C; and field selection, man-
ual (Fig. 5.9).

5. To print the gate settings:
a. Click on Print/File.
b. Click on Setup Report.
Note: Check the box next to “Summary” so all user set-
ups print (Fig. 5.10). The gate settings should be printed
on a weekly basis.

5.2 Starting the Analysis

Entering Patient Information

1. Click on “Info.” This screen can be accessed from the tab
on the top menu in IVOS. Next, click on the “General
Info” tab on the left side of the screen. The information
screen contains sample information necessary for proper
analysis calculations (Fig. 5.8).

2. Analysis Setup No.: This parameter should be normal-
low. Click on “Next” until normal-low appears on the
field.

3. Volume in mL: The volume is necessary to calculate
the total number of sperm in the specimen. To change the
volume, either click on+or until the correct volume
appears or click on volume box and enter the amount
using the keyboard.

4. Sample Diluent—this is the ratio of sample volume to
diluent volume. This is required for original sample con-
centration calculations. The only factor that is adjusted is
the diluent volume. If 3 mL of diluent is added to 1 mL of
sample, then the ratio should be set to 1:3 (this is a
x4 dilution).

5. Patient name and ID: Click on the patient name box and enter
the patient’s last name first followed by first name. Click on
ID box and enter the patient’s medical record number.

6. Enter the date, volume, days of abstinence, and location
in the appropriate fields under the data fields tab.

7. Assign the patient an accession number and insert it into
the accession number box. New accession numbers are
assigned sequentially. For instance, if the last accession #
was E130266, the new accession number should be
E130267. The accession number should be followed by
the patient’s name, clinic number, CASA count, manual
count, test run, and tech’s initials.
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Fig. 5.7 Screenshot of CASA software upon initial loading [Reprinted with permission, Cleveland Clinic Center for Medical Art & Photography
© 2015. All Rights Reserved]
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Fig. 5.8 Screenshot of CASA software; patient and sample information input screen [Reprinted with permission, Cleveland Clinic Center for
Medical Art & Photography © 2015. All Rights Reserved]
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5.3 Analyzing the Sample

1. Click on the “Acquire” tab at the top of the screen when
finished entering the necessary information in “General
Info” and “Data Fields.”

2. Load 3-5 pL of well-mixed semen onto the sperm counting
chamber and allow the slide to rest for about 30 s to 1 min.

3. Press “Load” on the front of the IVOS to access the stage
(Fig. 5.11).

4. Place the sperm counting chamber on the stage as indi-
cated in Fig. 5.12 and press “Load” again. The stage will
enter into the IVOS. The center of sperm counting cham-
ber should be approximately 7.0 mm.

5. The sample image will appear on the screen. Focus the
image by turning the focus knob on the IVOS.

6. Manually select at least 5 fields. You may “Jog In” or “Jog
Out” from the 7 mm point to obtain the desired fields.
Each time “Manual Selection” is clicked, the IVOS will
remember the position of the stage and will automatically
move the stage to each selected field during analysis.
The number under “Manual Select” denotes the number
of fields chosen for analysis.

7. Click on “Start Screen.” The IVOS will analyze the fields
selected and automatically give the first page of analysis
results on the screen.

8. Click on “Results” to see further result screens. If possi-
ble, then count more than 200 cells. If you need to add
more fields, then click “Add Screen.” Each new analysis
and the results represent the mean (weighted by the num-
ber of cells in each field).

5.4 Printing Final Report (Fig. 5.10)

1. Click on Results.
2. Click on Print/File.
3. Click on Print.

6 Sperm Differential

6.1 Slide-Making Technique

Make two smears per specimen using the correct slide-
making technique determined by the number of sperm:

e For a low count (<10 x 105/mL), use a wider angle.
 For a high count (>100x 10%mL), dilute specimen or use

a smaller angle.

Allow the drop of semen to spread evenly along slide and
pull with slow, even pressure. For viscous specimens with
adequate counts, dilute 1:1 with saline or PBS to make a bet-
ter smear. The technique described above allows for an even

distribution of sperm on the slide for any type of count. Air-
dry and fix with Diff-Quik fixative after smearing. Stain with
Diff-Quik stain (see Sperm Morphology Stain procedure).

6.2 Sperm Differential Procedure

Two hundred sperm are to be counted on all specimens with
counts >10x 10° sperm/mL. If smears are made using the
technique described above, there should be no difficulty
counting 100 sperm on each of the two slides. For counts
<10x 10%mL, see Appendix 6.

For Counts <10 x 10%mL

A. Centrifuge the semen sample prior to making two long
smear slides. Be sure to complete the rest of the semen
analysis prior to centrifugation.

Note: Make two long slides using the unspun specimen
as well.

B. Centrifuge the specimen at 1600 rpm for 7 min. Remove
the supernatant (seminal plasma) and resuspend the
sperm pellet in 0.3-0.5 mL of PBS (1x) solution. Mix
gently. Make a set of long slides on the centrifuged speci-
men for morphology differentiation.

C. When reading the differential, save one spun and unspun
slide for the slide archives. Please make an attempt to

read the differential. You may score 25 or 50 sperm as a
percentage for those very low sperm count specimens.
If <100 sperm are scored, make a note on the report form
indicating how many spermatozoa were counted.
Note: When using spun samples, do not include the round
cells as part of the differential.

6.3 No Sperm Seen

If there are no sperm seen, spin down the semen sample and

load it into a sperm counting chamber. If no sperm are seen

on the spun wet preparation, the following lab procedure

should be used:

Cytospin Preparations

e Using the spun semen sample, aliquot off most of the
seminal plasma and remix the specimen.

* Place one drop of the well-mixed semen into each of the
cytofunnel wells (3—5 preparations).

* Then add one drop of saline into each of the funnel wells.

e Make 2-3 long smears.

* One cytospin and one long smear will be stained using the
Diff-Quik stain procedure.

The rest of the long and cytospin slides will use the
following procedure (see the Cytospin Procedure in the
Procedure Manual for more details):
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Fig. 5.9 Screenshot of CASA software; setup information screen [Reprinted with permission, Cleveland Clinic Center for Medical Art &

Photography © 2015. All Rights Reserved]

Nuclear Fast Red/Picroindigocarmine Stain (or NF/PICS)

* Interpretation: The NF/PICS stains sperm heads red and
tails green. This is an aid in identifying any sperm that
may have been missed on the wet preparation. In addi-
tion, all nuclear elements will stain red and cytoplasmic
elements will stain green. Spermatids will have very
dense red nuclei and green cytoplasm. It is also possible
to see cells from the germinal epithelium that will appear
as active, large mononuclear cells in the same color
scheme. All slides should be scanned entirely to check for
the presence of sperm and/or cells.

e All slides should be reviewed in conjunction to make a
positive identification of the cellular elements present.

e If there are any questions concerning this procedure,
please refer to the “Nuclear Fast Red and Picroindigo
carmine Stain” procedure.

7 Quality Control

General: All run failures will be reported in the Quality
Assurance monthly review, with interpretation and correc-
tive action taken.

7.1 Hamilton-Thorne Computer

Semen Analyzer

Printing of gate settings and comparison with original posted
values should be done weekly. If the weekly printout does
not match posted gate settings for the machine, then this
should be corrected before proceeding with the specimen
analysis. The printout should be filed in a quality control log
(Red Book) marked for that purpose.

Criteria: Gate settings at the posted value.
Response: If out of range; reset gate settings.

7.2 Daily Precision

A patient specimen should be selected at random and run
through the CASA. A manual count and motility reading
should be performed simultaneously.

Criteria: All manual results should be within 20 % differ-
ence of CASA value.

Response: If results are not within the defined percentage
difference, the manual count or motility should be used.
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Fig.5.10 Screenshot of CASA software; printer and report setup screen [Reprinted with permission, Cleveland Clinic Center for Medical Art &
Photography © 2015. All Rights Reserved]

Fig.5.11 Hamilton-Thorne
CASA displaying load tray
location [Reprinted with
permission, Cleveland Clinic

Center for Medical Art &
Photography © 2015. All
Rights Reserved] Jog“IN'  Jog "OUT"  LOAD
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Fig.5.12 Loading the sperm
counting chamber in the load
tray [Reprinted with
permission, Cleveland Clinic
Center for Medical Art &
Photography © 2015. All
Rights Reserved]

Recalibration of the CASA may be needed if the problem
persists. Inform the supervisor or director.

7.3 Manual Counts (See Appendices 2 and 5)

The manual count should be done on specimens where sperm
concentration is <15x 10%mL or those with an excessive
number of extraneous cells (>20 round cells/hpf).

Criteria: CASA concentration measurement must be
>15x10%mL.

Response: If <15x10%mL do a manual count before
reporting.

7.4 Sperm Processing Interval

All semen analysis results should be tabulated in QA review
to monitor if the specimens are processed within 90 min after
being produced. A record of this information should be
maintained.

Criteria: Greater than 90 % of the specimens received in
the lab should be processed within 1 h of receipt.

Response: If >10 % of samples are delayed for more than
1 h, review staffing and the specimen flow.

7.5 Sperm Morphology
Two proficiency slides are scored by both strict criteria and

the WHO methods at the end of each semiannual period.
The percentages of normal sperm forms counted by each

technologist from each slide are compared with the results
provided by the proficiency testing agency.

Criteria: The results of individual technologists should
not differ significantly compared to the AAB results.

Response: If the results are out of range (p <0.05), review
specific discordance and initiate education program to stan-
dardize criteria.

7.6 Standard Sperm Analysis Temperature

A temperature range of 37 °C (CASA) to 21 °C (manual
microscope) was evaluated on 20 semen specimens with a
correlation factor (?) of 0.970116. Therefore, our standard
for CASA is 37 °C+1 and manual count and motility is
21 °C.

Criteria: The temperature of the CASA stage is recorded
on the semen analysis worksheets.

Response: If the CASA temperature is out of range,
inform the supervisor.

8 Reference Ranges

Semen volume: >1.5 mL

Semen pH: >7.2

Concentration: >15 M/mL

% Motile sperm: >40 %

Normal oval head: >4 %

Velocity: >46 /s

Linearity: >58 %

Undifferentiated round cells: <1.0 M/mL



57

5 Semen Analysis Using Hamilton-Thorne Computer Assisted Semen Analyzer (CASA)

ulid uodiy g
id/aud LoD g
sjnsay uo Iy T

Hoday Jeuly uuud @

uesw ay} yuasaidai

S)INsaJ 8y} pue sisAjeue mau yoe3 ,Udaids ppe, 1[0

USU} SP|al} 2J0W ppe 0} paau NoA §| 's||9d 0OZ Uey} aiow
1UN0Y *SUSAITS }NSaI JaYUN} 3S 0} ,S)NSaY,, U0 Y1) '8

"U9919S By} UO S}Nsai
sisAjeue jo a3ed 1s1} 8y} 8AI3 A|[ed1BWOINE pUB Pa}dd|es
SPIaY 8y} 8zAjeue ||IM SOAI BYL ,'US3IDS HIEIS, U0 XYY '/

'siskjeue 4o} Uasoyd spjal}
4O JBgUINU 8y} S8j0uUsp ,JI9[8S [BNUBL,, Japun Jaquinu ay
‘sisAjeue 3uunp pjal} pe3ds|as Yyoes 0} a3e)s ay} aAow
Ajlearrewolne |[im pue a3e1s ay Jo uoiisod 8y} Jaquiawial
M SOAI dY3} PaxdI|9 S| ,UOI393|8s |enuew, awi} yoe]
'Sp|aly palisap ayj uleyqo o} julod Wi/ a8y} Woiy ,no

3or,, 40 ,u1 3or, Aew noA ‘Sp|al} G 1Se9| 18 108|8S AjjlenuelN ‘9

"SOAI @Y} uo gouy snaoy} ay} Sujuiny Ag adew
93} SN204 "Ud343s ay} uo Jeadde |im a8ewl sidwes 8yl ‘G

Jszhjeue ySyD

|y} ojul Jaqieyd
3uiaunoo e jo 3uipeo|
1091109 "G aIndi4

‘wwQ/ Aprewrxoidde
a0 pInoys Jaquieyd Sununod Jo Jejuad ayl "SOAI 8u3 ol
Jayus [|Im a3e)s ay] ‘uleSe ,peo, ssaid pue g1 ainsi4

ul pajealpul se a3e}s sy} uo Jaquieyd 3uiunod sy} ddeld v

*qouy Snooj pue ’
uonng peoj ‘suonng —
1no/ul 3ol ‘Aesy Suipeol [ =5
apI|s ‘uoreIUBLUNASUL
VSO Jo ol paundld | g @ @ .
‘(¢ aan31d)

a8e)s 8y} $S8008 0} SOA| Y1 4O U0 BY) U0 ,peOT, SSAld '€

InuIW T 0}
SpU028S OF IN0GE 0} 1S4 0} BPI|S BU} MO|[B pue. Jaquieyd
SUIIUN0Y BU} OJUO UBLUSS PAXIW-||am JO NG-¢ peoT 'z

«'SPI3!4 ejeq, pue o]
|esauaD),, Ul UoNeWIOUl Alessaoau 8y} Sulajus paysiul
uaym uaa1as auy} Jo doy sy} e gey ,iinboy, 8y} uo Ya1Y T

:3)dwes ay} SuizAleuy )

‘(S|eniul s,4yds} pue ‘unJ 3s8} ‘Junod [enuew

UN0d YSYD ‘NYIN ‘eweu sjuaned ayy Ag pamoj|jo} aq

pInoys Jequinu uoIssadoe ay| */9zZ0ET13 g p|noys

Jaquinu UoISSa0e MU 8y} ‘99Z0E T SeM # UOISSedoe

1se| 8y} 4l ‘@ouelsul o4 “Ajjerusnbas paudisse ale

Siaquinu UOISSe0e MaN X0 Jaguinu UOISSedde auj} Ojul
11 U9SUI pUB JBqLUNU UOISSad2e ue juaijed sy} udissy  “/

*qe} Splal elep ay} Jepun spiey ajendosdde syy uj
U013B20| puB ‘8ousuIsqe Jo SAep ‘DWN|OA ‘Blep 8y} Jau3 ‘9

“(#NYIN) Jquinu

pi0231 [e2IPaW SJuslied By} J8us pue xog | Uo %d11D

"awWeu isiiy Ag pamo|oy 1Sl sweu jse| sjusijed ayy Jejus
pue xoq aLieu jualjed ay} uo 3d1) - | pue aweu Jusled ‘G

“(Uonn|Ip X & SISy €1 0}

19S 3q p|noys ol1es ay} ajdwes Jo “|oA T 0} psppe

SIUBN]IP JO *|OA € §| “BWNJOA JuaN|IP 3y} S| pajsnipe S|

ey} J0joey) AjUO BY] 'SUOIIR|INJ|RI UOIIRIIUBIUO0D Bjdwes

Jeuiuo 1oy paiinbai SI SIY|  "SWNJOA JUSN|IP 0] BWIN|OA
a|dwes Jo ofjel 8y} s1 3| - uan|iq sjdwes ‘¢

‘pJeoqAey ayj 3uisn junowe

8y} Ja)us pue X0g aWnN|OA U0 X21|9 J0 sieadde swnjoA

1091100 U} [13UN - JO + UO 21|19 48U} SWN|oA 8y} 83ueyd
0] Jw ul ajdwes Jo sWN|OA 8y} J8JuF - BWN|OA "€

"pIal} 8y} U0 sieadde moj-[ewou [jUN IXSN, U0 ¥31|D "MOT]
-lewloN 9 pjnoys Jajawesed siy] - ‘oN dniag siskleuy ‘g

*(T @4ng14) suoie|noed siskjeue

Jadoud Joj A1esSadau uoljewloul ajdwes suiejuod usalds
UOIJBLLIOJUI BY] "US3I0S dY} JO BpIS 13| ay} uo gey o]
|edauan),, 8y} Uo Y219 ‘XN "SOAI Ul nuaw do} ay} uo
ge} 8y} WoJj Passadde aq Ued Udalds SIYyl 04U, U0 %2110

:uonjew.oyu| jusnjed Supsug

isishjeuy ay} Sunnels g

‘u9a10s dnjas podal pue
Jepund falemyos ySyo B—
4O J0YsUaJ0S "¢ aInSi4

‘siseq A|¥oam e uo pajuud
aq p|noys s3umes a1e8 sy (€ a4nsig) uud
sdnjes Jasn ||e 0s ,AJewwns,, 0} 1Xau Xoq 8y} ¥98y) 210N

‘poday dnias uo o110 °q
8[14/iulid U0 1) e

:s3uipes a1ed sy uud of  °g

'U9910S UOIjeLLIoUl
dnyas ‘eiemyos ySyd
J0 J0ysusaI0g g aIndi4

‘(2 aan31q)

|enuewW :Uo[}a3[as PIal ‘Do/ € @injesadway adels ‘api|s
wripz :se paulep aq p|noys sisjaweled , dnieg a8els,
uayy ,dniag,, uo a0 sieyeweled agueyd o] :dJ0N

.’MOT [ewloN,, pue ,T°0N dnias sishjeuy,,
speas 1 jipun ,dn3ag sisAjeuy, Jo Jydu ayy o} IXaN, #0110 ¥

uojewloju; sdwes pue
Juanjed faieMYOS YSYO
JO JOYSUaaI0S T ansi4

(T 3nB14) ey 0|, SYI U0 HIY ‘€

nuswW UIeW 8y} S| USaJ0s SIy |
*U840S UoIjewIoUl 8] sI Jeadde 0] usalos Jsik Byl g
Jgjud pue SOA| “oHUOW BY} UO Ln|

—

T F DolE SI YSYD 8y} 104 ainjesadwa) piepuels ay |
sisAleuy uawag auinoy 104 ySyd Jo dn Sumes 'y

:sdais SuIMo||0} BYl SAAjoAUL 1] “(YSYD) J9zAjeue
uawas pajsisse Jondwod e Aq pawopad 8g UeD S|SAjeue uswes

ainpasold
sisAjeuy uswas
pa1sISSyy-J1a1ndwo)

o) puerensi £3



58

A.Agarwal et al.

References

1. de la Taille A, Rigot JM, Mahe P, Vankemmel O, Gervais R, Dumur V,
Lemaitre L, Mazeman E. Correlation between genito-urinary anoma-
lies, semen analysis and CFTR genotype in patients with congenital
bilateral absence of the vas deferens. Br J Urol. 1998;81(4):614-9.

2.Daudin M, Bieth E, Bujan L, Massat G, Pontonnier F, Mieusset
R. Congenital bilateral absence of the vas deferens: clinical char-
acteristics, biological parameters, cystic fibrosis transmembrane
conductance regulator gene mutations, and implications for genetic
counseling. Fertil Steril. 2000;74(6):1164-74.

3.von Eckardstein S, Cooper TG, Rutscha K, Meschede D, Horst J,
Nieschlag E. Seminal plasma characteristics as indicators of cystic
fibrosis transmembrane conductance regulator (CFTR) gene muta-
tions in men with obstructive azoospermia. Fertil Steril.
2000;73(6):1226-31.

4. Weiske WH, Silzler N, Schroeder-Printzen I, Weidner W. Clinical
findings in congenital absence of the vasa deferentia. Andrologia.
2000;32(1):13-8.

5.WHO. Laboratory manual for the examination of human semen

and semen-cervical mucus interaction. Cambridge: Cambridge
University Press; 2010.



	5: Semen Analysis Using Hamilton-Thorne Computer Assisted Semen Analyzer (CASA)
	1 Introduction
	2 Specimen Collection and Delivery
	3 Equipment and Materials
	4 Procedure
	4.1 Initial Macroscopic Examination
	4.2 Initial Microscopic Investigation
	4.3 Morphology Smear
	4.4 Guidelines for Sample Processing
	4.5 Specimen Handling

	5 Computer-Assisted Semen Analysis
	5.1 Setting Up the Hamilton-Thorne IVOS -Computer Assisted Semen Analyzer (CASA) for Routine Semen Analysis
	5.2 Starting the Analysis
	5.3 Analyzing the Sample
	5.4 Printing Final Report (Fig. 5.10)

	6 Sperm Differential
	6.1 Slide-Making Technique
	6.2 Sperm Differential Procedure
	6.3 No Sperm Seen

	7 Quality Control
	7.1 Hamilton-Thorne Computer Semen Analyzer
	7.2 Daily Precision
	7.3 Manual Counts (See Appendices 2 and 5)
	7.4 Sperm Processing Interval
	7.5 Sperm Morphology
	7.6 Standard Sperm Analysis Temperature

	8 Reference Ranges
	Outline Placeholder
	References


