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ABSTRACT 

Conventional manual semen analysis compare with computer-assisted semen analysis 

Objective: To compare sperm parameters between conventional manual semen analysis 

compare with computer-assisted semen analysis 

Material and Method: The volunteers were invited to participate in the study after the project 

was approved by the ethic committee. The semen of individual volunteer was collected 

aseptically by masturbation in sterile containers after 2 days of abstinence then assessed by 

conventional microscopic semen analysis according to the World health organization 

guidelines and also by Computer assisted semen analysis. Conventional microscopic semen 

analysis of all specimens was assessed by one laboratory technician who got well training 

and longest experience in lVF Lab. Computer assisted semen analysis was assessed by the 

same machine (Hamilton Thorne Biosciences. USA.IVOS version 12). The results were 

statistically analyzed by bivariate correlation and scatter/dot graph. The number of sample to 

study was calculated by MedCalc version 11.2.1.0 

Results: Thirty six volunteers are between 22 to 50 years old (average 31.47±7.34) 

participated in the study. The volume of collected semen is between 0.3 to 6.75 CC. (average 

2.34.±1.38) pH is between 7.5 to 8.5 (average 8.04 ± 0.28). The viscosity of thirty specimens 

are low, of one is moderate and of five are high. The liquefaction of all specimens are within 

the normal range. The results of the study show the statistic correlation of the semen's 

concentration and the percentage of sperm motility between the group assessed by 

conventional microscopic semen analysis and the group assessed by the computer assisted 

semen analysis. 

Conclusion: The semen's concentration and the percentage of sperm motility assessed by 

conventional microscopic semen analysis statistically correlated with by the computer 

assisted semen analysis. But the laboratory technician still need more skills to report the 

results of sperm assessment to more correlate with the results of computer assisted semen 

analysis. 
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"'1"0 ~ ... tl "" _F.! ... JOHNSON JE bb~:::iPlru::: t7l'Vllm:i'f"Ifl'l3'1bblJlJ prospective b~'El t::;bd.JUblJ:i'tJlJb'VltJlJ 

.. , " 
:i':::'l-1~1\ltJ~mld.Jb-lid.J-liU"il'fl\l~lU'J'Wb~'El'fl~9bb~::;n1:i'brJ~'flu1'l-1'J"1l'fl\lb~'El'fl~~J'::;'l-1~1\l CASA tllJnl:i' • • 

M:i''JlOlbblJlJ manual Y'llJ~l~ degree of correlation ~\l bt7ltJY'llJ intraclass correlation coefficient 

~~ I ~~ 

"il'fl\l'Jfi CASA = 0.94 bb~::; intraclass correlation coefficient "il'fl\l'Jfi manual = 0.91 

, ", 
b Yl'fl ~ fl 'l3'1 bmtJ lJ b Vi tJlJ tJ~ fl l:i't9l J''J'''l ~ bfl J'1 ::;,"1.1 l'fl ~~t(7l tJ b ~ l'l-1U 1 Vi,xtl\ltlli mi m:i' 111 tJ1~ 

nAtl\l'"l~'Vl:i':i'~,rbmtJlJ bVltJlJ nlJ r.J~ m:i'M:i''JIOl~ brJJ"l:::,"~1'fl~9b~tJ brJ1'El\l fl'fld.J~'J bM'Elf , . 
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" ~t1'Wtl1 J'~ n 'Ml ~r.r tJ bb'IJ'IJ'Vl (;1 ~'fI-l 1(;1 tI Vi 1 n1 J'~ n 'Ml~r.r ml 1 'fI~~ iJ 1'"11 A"1I'fI~'fI1 ~ 1 ~ ~ An <if 1 , 

i'JdJ~4'tJ~1~~(;ltl1J'~'JdJ bYHill'(,"~''fI~l b~'"1A'JldJtAHhtJ ~'J b'fl~'fItJl~i1mJ 2 t)'W 91'W'J'W 36 J'ltJ Ul~l 

'fI~~"1I'f1~ bbl'l~!;J'1tJ~1~bbtJ>l btl'W 2 ~h'W ~'J'Wbbmvhtl1J'~J''JIOJ~ bMl!;~1(;1m91~i11~,",,'B>lll11UWitl1J' 

IlltJt~m\''B~'"1~'VlJ'J'PlU (conventional microscopic semen analysis) ~ldJ~fidJll?lJ'l\il'W"ll'B~ 
q a 

'fI-l ro1tl1J''e1'Wl~tJ b~ n b(;1tJ b91~i11~~'fI>llllJ1Ni tl1n.wtJ~ A'Wb~tJ'J~1~ ~l'Wtl1J''fI'UJ'dJ b'Vl AUfOItl1:l'I?l:l''JIOJ 

~ .,..-~ Jf .::t, ~ ~ rr~ ~ ~ G d 
'J bf"lJ'l!;~'Wl b"1l'fl'fl~IOJ bb~!;dJllJ'!;~'IJtl1J'ru1'Wn1J'I?l:l''J'"1'J bA:l'l~~'Wl b"1l'fl'fl~'"l b'i:J'W:l'!;tJ~b'J~l'Wl'W'Vl~ (;1 
qq. 

(U'lJ b'J~llllJiJ"1i>ll'W~ ~'WrJ tl1:l'lbYmrJ~dJ b~'"l'V'j:l'~b 'Vl'V'j"1) LL~~ ~'J'W~~'e1~~~ MJ''J'"l~ bA:l'1!;'M1(;1tJ bA1'e1~ 
f"l'e1dJYi'Jbl?l'Bf (computer-assisted semen analysis, Hamilton Thorne sperm analysis system: 

, , " 
Ivas version 12) L~tJ>l bA1'e1~ b~m Ult-J~m:l'I?l:l''J'"l~ Lf"lJ'1~~Vi1~'"l1 nVl~~'e1>l~fidJl LmtJ'lJ Ll1tJ'lJ 

... , 
A'JldJ~dJ~'Wtln'W'Vll>l~ti~H(;'JtJ bivariate correlation U~::; scatter/dot graph 91'W'J'Wl9i'J'BtJl~O]'W~1 

~~'B~m:l'l~'e11-nl'Wtl1:l'~n'Ml~1'W'JrulOJlnbll:l'lLnJ'dJ~1'W'Jrul9i'J'e1tJl~ MedCalc version 11.2.1.0 

b(;ltJnl'M'W(;'JltX type 1 error L'Vlln'lJ 0.01 bb~::; type 2 error b'Vlln'IJ 0.01 bb~~,"h~dJtlJ'::;~'VltA'JldJ 

Lbllnh'J'W (correlation coefficient) b'Vlln'IJ 0.75 1~b'Vlln'IJ 28 

, " 
'Bltl"1l'e1~~b-ii1i'JdJ~r.rtJ'e1tJ:i'!;~~l~ 22 n~ 50 tJ VU~tl 31.47+ 7.34 tJ mdJlruul'f1~~'BtJ 

q iii 'iI - "I 'iJ 

, 
I.EI. ~ oE::Iro oI!:d ff".Q. I I 

J'::;~'Jl~ 0.3 M 6.75 ~n'IJ1PlmOjj'WImdJM:l' b'U~tJ 2.34.±1.38 ~ntJ1Plm"ll'Wl?lbdJl?lJ' pH 'fI~:l'::;~'Jl>l 
I ,... I !or 

7.5 n~ 8.5 b'U~tJ 8.04 + 0.28 A'JldJ'Mil(;1"1l'fl>lill'e1~~Ml 30 :l'ltJ f"l'JldJ'ltYil(;l"1l'fl.:lill'B~~Ul'Wn~l>l1 - . . 
" 

:l'lU A,)ldJ'ltYU(;l"1l'B.:l-Wl'f1~~dJl n 5 :i'ltl liquefaction "ll'e1.:l'VlnJ'ltJ'fItJl'WLnruorfu n Wi . . " 
" , 

t-J~m:i'~ n'Ml bmtJ'lJ b~tJ'lJm:l'I?lJ''J'"l~ bAJ'l::;~ill'f1~~b(;ltJ b91~i11~,",,'fl.:ltllJUWin1:l' Illtlt~ 
" , 

n~'fI.:l'"l~'VlS'J'Plun'IJmJ'I?lJ''J'"l~bA:i'1~~ill'B~~b(;ltJbAr'fl>lA'fIdJYl'JW1'f1f 'V'j'IJ~1 t-Jf'ln1J'[P1J''J'"l~bAJ'l~~ 
• q 

"1l 'B.:l mJ'1?l J''J'"l~ bfOlS'l ~~~ 1'f1~ ~b(;1 tl L91 WW1~tX'fI.:l tllJUWi m :i'll1tJ t~ n ~'fI.:l' f'l'Vl J'J'Plun'IJ n1 J'[P1 J''JIOl 
., , 

~ bAJ'l~~-Wl'B~~b(;ltJ bAr'fl.:l A'fIdJYl'J b[P1'f1f iJA'JldJidJ~'Wtl'BtJl.:liJ'I!tJ'Vll.:l~tiWi 1 'WmJ'I?lJ''J'"l~ bAJ'l!;~ • 
~ ~ I I 

A'JldJ b-ndJ-n'W"1l'e1~~1'W'Jm1'B'B~~ (P<0.01) btl'flfb~'WL9lL1'B'fI~~Vl bA~'e1'W1~'J (P<0.05) bU'e1fb:n'W(;] • • 
JI ~..J.J '1 r Q' c- J' a:.~.d i1 
L"1l'fl'fl~'"l'Vl bAf'l'fl'W ~~'J grade 1 (P<0.01) bbf'l:::bU'e1J'b"ll'W[P1 L"1l'fl'fl~'"l'VlbA~'B'W b~'J grade 4 (P<0.01 ) 

" , 
bbuihJ'V'j'IJ A'J 1 dJidJ ~ 'Wtl'fltJ 1~ iJUtJ'Vll.:l ~ ti ~t 'Wt-J f'l n1 S'[P1J''J '"l btl'e1fb~'WL9lL~'B 'B ~~~ iJ:i'U 11~ 11 n ~~1'f1 . " 

't' I I I 

~(;llln~ btl'Bfb']'WL9lL1'f1'e1~~VibA~'fI'W1~'J grade 2 bbf'l~ 3 [P11dJ[P11S'1.:lVl 1 b(;ltlt-J~mJ'I?l:i''J'"l~bA:l'l::;i 

iJbLt-J'Wlll'V'jtl1mJ'::;'"11tl"1l'fl.:ll9i'J'fltJl.:l~n~1~.:llU~ 1 n.:l 8 

3 



, ", 
11l1~1.:J111 bb~!PI.:J rl'J1lJ~lJ~'lJfi~~V1~1.:J ~w m~1 brl~1~~tl1!l~~b(?1tJ b'~hV1'i.h~~!l.:JtJlj1J"imul'1uHI 

n~!l.:J'"l~'Vl~r~un1J r.J~ mt1 brlt1~~~1'fl~~t!?1U brl~'fl.:Jr1'fllJVi'J bl1l'flf • • 

, , 
t!?1Ul~1V1'W1V1 b!?1Ulrlr'fl.:J r1'fllJVi'J bl1l!lf 

~tl.:JtJli1J'1in1m1tJtM P value 
... ". 

n~'El.:J'~'Vlt~~'lJ 

0.16-142 14.40-195.90 0.000 , , 
"" <=I 

b'UmJ(52.03±3S.62} b'U~tJ (70.28±45.29) 

6.00-90.00 1.0-75.00 0.018 , ..: <=I 

b'U~U(44.03±22.74} L'U~tJ(38.43±24.91} 

0.00-72.00 0.30-99.10 0.008 , , 
<=I 

L'U~U(35.31±16.44} b'U~U(40.88±32.25) 

3.00-38.00 0.50-52.00 0.067 , , .. <=I 

b'U~U(14.14±7 .69} b'U~U (19.1l±11.28) 

3.00-46.00 0.20-15.00 0.706 , ..: <=I 

b'U~tJ(22. 7S±12.78) L'U~U (6.56±3.63) 

2.00-66.00 0.00-67.60 0.001 
..: , 

<=I 

b'U~tJ(26.89±18.44} b'U~U (33.79±21.73) 

4.00-14.00 0.00-24.00 0.464 , ..: <=I 

b'U~U(7.97±2.49) b'U~tJ (8.00±6.82) 

86.00-96.00 76.00-100.00 0.464 , ..: .. 
b'U~tJ(92.03±2.49} L'U~tJ{92.00±6.82) 

~tJ~ 1 bbr.J'lJ1l1~ n1mt~'"l1U"1J'fl~ ~'J!lth.:J ~m~1 rl'J1lJ dflJ-lf'lJ"1J!l~~1'W'J'lJb~'el'fl~~~~V1~1~ mtl1lt'J'"l 
~ . .... ~ 

~Lr1n:::tft11'el~~b!?1Ub~1'1.nr1V1~'el.:JtJnUAm~1l1utMn~'el~'"l~'Vl~~~unumtl1lr'J'"l~br1r1:::v1t11'el~~ 
q d.J 'I q 
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R 

0.699 

0.394 

0.433 

-0.308 

0.065 

0.544 

0.126 
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I 'iJ' I I 

~tH1 2 bbt.J'lJ!l1Y1n'1~m'::;"l1tJ"1J'f)-.l ~'J'f)~.h-.l ~m~n bU'f)~h~'Wi?lb~'f)'f)~~Vl brl~'f)'W1 '!tY'JJ'::;1..II'h-.l n'1~~J'')'"l 
~ . 
v, v 

';j brl J'1 ::;,xU1'f) ~~bWltJ b ~1'/Y'W 1Vlif'f)-.l unUM n'1 m 1tJ 1w n ~'f)-.l '"l ~ 'VI ~~Pl-W Ii U n1 ~~~'J'"l ';j brl J'1 ::;i'lJ1'el ~~ 
a, ;u 'II q 

bWltJbrl~'el-.l rl'f):W~'J bltl'f)f 
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o 0 
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I 
80.00 

lt1~ 3 m.J'lJ!l1'Ym1J'm::;'"l1tJ"1J'el-.l~'J'f)rh-.l~m11 bt1'elfb~'Wl9ib~'e)'e)~~~brl~'e)'W1w) grade 1 ~::;'!tY~1-.l 
n 1J'~J''J'''l ';j brl J'1 ::;i~1 'f) ~ ~bWl tJ b ~ 1'!tYil1 ~ if'f)~ulj u"i n 'l J' !l'ltJ 1Wi n ~'f)~~ 1:'l'VI :rJ'Pl-w1i un 'l J'~J''J'"l ';j b~W1:;,r 
v , 

,J1'f)~~t(?)tJ brl1'f)-.lSOl'el:W~'J b~'e)f • 
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I !I I I 

ltlili 4 U~'k!ll'1fjn1mJ':::'"l'1tJ"lJ~-:tlPi''J~rh-:t~m~n bu~fb.:n'k![;]bil~'tl~~iIi b~~'tl'k!1 ~'J grade 2 J':::'Vf~'1-3 
., , 

n '1 J'lPlJ''J'"l~ b~ J'1 :;1ftll'tl ~~b~ tJ b l.j' '1 ~UIi1i,"'tl~tllju~ n '1 til '1 tJ 1~ n ~'tl~~ ~ 'VI J'J'~'lJnu n '1 J'lPl J''J'"l~ b~ J''1:::1f 

~1'tl~~b~tJ b~1'tl~ ~'tl:J.J~'J blPl'tlt • 
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I !I I I 

luili 5 bb~'k!ll'1fjn1mJ':::'"l'1tJ"lJ'tl~lPi''J'tlrh-3~m~n btl'tlfb.:n'k!~b~'tl'tl~~Yhfl~'tl'k!1~'J grade 3 J':::"'~'1-3 
" , 

nlJ'm'J'"l~bflJ'I:::1f{n'tl~~b~tJb91~iJ'1~~'tl~tlnu~n'1J'1l1rJ1~n~'tl~'"l~'VlJ'J'P)tJnunlJ'lPlJ''J'"l~bl"lJ''1:::lf • OJ • 
" , 
tll'tl~~b~tJbl"l~'tl-3I"l'tl:J.JYhblPl'tlt • 
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'" I 

m J'Vl J''J'"l ~ Lrl J'1 ~,xtJ1 t) ~9b~U L l.f 1tnJ 1~"'tl.., UlJmi n 1 J' [11 U1M ml' t)..,~ ~Vl J'J'~,rri 1J n 1 J'MJ''J'"l ~ LrlJ'1 ~'Lf 

~1t)~9b~mrlit)"'f1t)dJi\hLMtlf • 
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nJ~ 8 ~~~Ulll~n1mJ':::"l'lrJ"1J'tl'wl'J'mh~~m~n lU'tlfL:nUvlL~'tl'tl~9nHl~F:l~tJn~ J':::~11~mJ'(;lJ''J'''l 
OJ • OJ 

." " 
',j LI"l J'1:::'if.w 'I'tl ~91:~rJ L~'I mJ'I Vl ,",,'tl~,jlJ1J1i n 1 J'1l1 rJ 1~ n ~'tl~' ~ 'VI J'Ul'l1 n U n1 J'(;lJ''J'''l',j bl"l J'1 :::,x.w 1'tl ~~ 

t~rJ Ll"li'tl~ 1"l'tl~Yl'J L(;l'tlf 
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" , 
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a 0 
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100 

n lJ'(PlJ''J'''l ',j LI"l J'1 :::'if.w 1'tl~ 9L~ rJ n 1 J'(Pl J''J 'OJ "lJ'tl~ L ~1~ihVl ~'tl~UD u1i n 'I til It] 1~ n~'tl~ 

'~'VI:i':i'~'l1 (conventional microscopic semen analysis) ~~Ltlu~fi~I(PlJ'31Ub~'tl1-if1um:i'(PlJ''J'"l 
" (Pl'i'J'"l~bMl:::lf~I'tl~r.jMl~~lbb'W:::~I"1Jil"l world health organization

5 U(F]~rln1d(;ld'J"'l'tll'"lbbUnrU 

Ml~ 1"l'J1~-nIUI 'kJ"1J'tl~ b~I~UI~~'tl~u{jillimnb(F]~:::l"lu6< 7,10, 11 ~"llLMn (F]1~"'lln m:i'M:i''J'''l~ Ll"ln:::'if 

J'I'tl~r.jt~t]H'bl"li'tl..:JI"l'tl~Yl'JbM'elf (computer-assisted semen analysis) ~..:J~I~IJ'm'lrJ~IUt:J~ 
, " 

n1J'(;lJ''l'''l1.Jlil~.h..:JI"l~Vl (rei iabil ity I reproduci bility) bb~:::ill"l'Jl~ (PlN (validity) 1-4 1unlJ'~m~nu 

LijumJ'~nWl Li~·'tl..:J MU b~'elI"l'JIU-n ~ b "'lu1 umnbtJ:i'~rlbbrl :::"1J~ ~1"l'lIU bbUnTu"lJ'tl..:J e.J~ mJ'M:i''J'''l 

~ bl"lJ'I:::'if~\Jl"'lln mJ'MJ''l'''l L~rJ b91~Ul~~tl~u{j~mJ'~rllrJ1I"lU ~~'tl'tlmbtJum:i'~ mn 1'lX 

L~I~UI~,""tl~tJlJillinin iIlm I"lUb~m~ cJ1Un1J'tlUJ'~ L'VIl"lill"ln1J'MJ''J'''l';j bl"ln:::lfJI b~'tl'tl~9 w~:::il 
uJ':::~umnw1. Un1J'MJ''l'''l';j bl"lJ'l:::lfJI L~tl'tl~9 b'ijUJ':::rJ:::b'JrllU1U~~ ~ (,rtJb'lrlltJliilli..:J1U~ ~'W~ 
nlJ'bb ~ 'VI ~ ~ ~ bM"'l~ J'::: b 'VI ~"1) btl'W~Vi 'I m J' (Pl J''J'''l ';j LI"lJ'1 :::lf~ l'el ~r.j1l1 rJ 1M n ~ 'tl~ "'l~'VI :i'J'~,rbVlrJ1J ~~ ntJ 

OJ q. 
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b(;ltJ Wl J'WJ J''J 9 "lJ 'fl~ L~ l'WW l~ i('fl~tJD~ n 1 J' III tJ 1111 n ~ 'fl~'1 ~'1'1 J'J'~trnu n 1 J'WJ J''d9~ LFl J'l ~tfJl'fl~ ~b(;ltJ 
I ~ I I I 

HLFl1'fl~ Fl'fl3J~'J LWJ'flf (P<O.01) r.J~n1J'WJJ''d'"l LtJ'flfL-n'\.J!?lL~'fl'fl~~~ bFl~'fmh'l'd b~tJ L~l'VIU1~ • 
i('fl~tJD~WlJ'~ Fl'dl~iHW'\.Jfi'l'1l~~U~riUr.J~WJJ''J'"l b€P1tJ bFli'fl~ Fl'fl3J~'d bWJ'flf L'U~1~b~'flril'VI'\.J!?11 ~f01l 

P<0.05) t!?1tJ~l R "lJ'fl~Fl'Jl3Ji3J'W'\.Jf~l~~f01lhJ~~,rn ~13J~1J'1~~ 1 ~~'fll'"l~~'lJ\h~jl'lJl~'VI~lfJ 
!V !V I I 

tJJ'~n1J' l~Lbri ~fiWlJ'I"l'lJ €P1 €P1bb~~t-1tJ!?1Ul'fl~~ 1'lJi'lJltI'fl'lJbltlttJ~~ 1~rl~H1 'WWlJ'WJJ''J9 t!?1m~1'V1tJl~ 
OJ • 

I I • 21 

~'fl~i ~'Wl Fl'J13J~1~1J'n b ~l-l b~l-l blii'fl1~r.Jtl WlJ'~J''J'"l~F1'Jl~~a-li'lJjnn~ b~mV~~'WriUr.JtlWlJ'£tIJ''d9 

b€P1mFli'fl~ Fl'fla-l~'J bltl'flf 'flth~lJ'n I?lla-l L~'fl~'"llJ'rul b'U~l ~l9l'J'flth~~mj"l ~r.J~n1J'£tIJ''J9'flti1'lJ ., 

~ I ~ 

~l r:l(FjtJn ~"JJ'fl~Ul'fl~~ b~'fl mla-lbojfa-lojf'lJ"JJ'fl~~l'lJ'd'lJb~'fl'fl~~il'flfJn~l 15 ~1'lJl9l'J (?]'fl~ ntJ1 ~n 
qq. 'Ii.J 

ii~~ba-ll?lJ' btJ'flfboTI'lJ!?lb~'fl'fl~~~bFl~'fl'W1'V1'JilmJn~1 40 'VIf'fl£tlla-lbnru~ world health organization 

(1999) ~~ril'V1'lJ!?1 bn ru~rh~€P1tJ n ~"lJ'fl~~l'fl~~ b~'flFl'dla-l bojfa-lojf'W"lJ'fl~~1'lJ'J'WL~'fl'fl~~U'flfJn~1 20 • • 
~ I I 

~1'Wl9l'J (?]'fl~ nUl ~nn~~ ba-l£tlJ' LtJ'flfb~U!?lb~'fl'fl~~~ bFl~'fl'lJl t-1'dU'flfJ n~l 50 ~U~l 19l'Jmh~~mn'l'1n 
'II • • 

!II I I I 

"JJ'fl~ btJ'flfb;'lJ!?lb~'fl'fl~~~ lFl~'flu1 'VI'J brJtll9l'd'fltil~ ~m~n~iJ f01l tl€P1tJ n ~"lJ'fl~ Fl'll~ bojfa-lojftl"JJ'fl~~l'lJ'd'lJ • 
!J II I I • 

b~'fl'fl~~ 'VIf'fl"1l'fl~ btJ'flfboTI'lJ!?lb~'fl'fl~~~ bFl~'fltll 'VI'd b!?1tJWlJ'MJ''d9 ~'JfJ bFl1'fl~ Fl'fla-lvh b£tl'flf~'JtJ 1 U'I'11'1 • • 
niUFltl 19l'd'flt.h'l~mj"l'VlMltJ~ 17lJ''J'''l b!?1fJ bF1i'fl~Fl'fla-l~'d bl7l'flfYluiJf011r:l!?1tJ n ~"lJ'fl~ Fl'Jl3J bojfa-lojfWll'fl~ • 

'I.r iI I I I 

~l'lJ'd'lJb~'fl'fl~~ 'VI1'fl"1l'fl~ btJ'flfb-nU~b~'fl'fl~~~ bFl~'fl'lJl'V1'd n brJ'lJl9l'J'fltil~ M mj"l~iJ f01l r:l €P1tJn ~"JJ'fl~ • • 
~ iI • I 

Fl'Jla-l b ojfa-l.jj''lJ''1I'fl~~l'lJ'J'lJb~'fl'fl~~ 'VIf'fl"1l'fl~ btJ'flfboTI'lJt'lb~'fl'fl~~Vi bA~'fllJ 1 W) b€P1tJ WlJ'I7lJ''l9 ~'dfJ • • 

b~lt-1ill~~'fl~tJDlJ1in1J'L".rltlFl'lJ 
9J' • I I 

~1'V1flJA'J1~ia-l'W'lJfi"1l'fl~ btJ'flfboTI'lJ~ grade "lJ'fl~ b~'fl'fl~~vhfPl~'fl'W1'V1'd YlU~l bl.l1'V1Ul~ • 
i.t Q ~ r Q: ~ ~ ~~.oJ 11 1 ~ ... ~ 
'VI'fl~tJDUI7ln1J'~la-llJ'blJ'~i.Jr.J~n1:l'I?lJ''J'"l btJ'flJ'L"1!'W1n grade "lJ'fl~b"1!'fl'fl~9'VlbF1'WfllJbt-1'J !?1ia-l~'lJfi 

, ~ I 

'flth~iJ,rtJ'Vll~~!i~ FlU r.J~ WlJ'~J''d9 b€P1tJ LFl1'fl~ F1'fla-l~'d bM'flfb'U~l~nnubtJ'flfb~'W!?lL~'fl'fl~~VihJ • 

bF1~'fllJlt-1'J (grade1) bb~~btJ'flfb~'lJ~b~'fl'fl~~~bl"l~'flu1WJ'fltil~ progressive (grade 4) (P<0.01) 
" i-' I I I 

l,'Vhuu btJ'flfL~'lJ~ grade "1I'fl~b~'fl'fl~~~bFl~'fl'lJl'V1'JMl3J world health organization(1999) Vi 

cl1~'1!~'fln~a-l progressive motility 'VIf'fl b~'fl'fl~~~bF1~'fl'W1'V1'l grade 4 ~~rilt-1lJ€P1bnru~~1 
r:l€P1tJn~I11'fl~U'fltJn~l~'fltJ~~ 25 9ln.jj''fl~~~llJ~~mb~~J'tJ~ 6 ~U~1r.J~n1J'MJ''J9b€P1m~1'V1U1~ 

'II 'II 

I 2-', I 

i('fl~tJD~n1:l'WUl9l'd'flth~Mmj"1~iJbtJ'flfboTIlJ~b~'fl'fl~~VibfPl~'fl'W1'V1'J grade 4 il'flfJn~l~'flfJtl~ 25 
~ , I 

~1'lJ'd'lJ 19 J'lfJ b!?1tJ 19l'd'fl[.h~ Mmi19l'lJ'J'lJ 9 J'lfJUlJbi1'flI?lJ''d9 b~mF1f'fl~ R'fla-lYl'l bM'flfwuiJf011 

l-llnn~l~'flfJ~:; 25 bbtl:;r.J~n1:l'M:l''d'"l b!?1tJ b~l'V1Ul~~'fl~tJDu1i mJ'~ul9l'd'fl[h~ Mmtl~i1 btJ'flfboTI'lJrfl 
" • I 

b~'fl'fl~~VibF1~'fllJlwJ grade 4 a-llnn~1t-11'flb'Vhri1J~'fltJtl:; 25 ~1'W'J'lJ 17 J'ltJ bwltJl9l'd'flth~~nWl 
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iI I. 2;-

41'w<;J'lJ 3 nmr'lJbiJ'El~~<;J'"l b(1lmri!-'El~r"l'El~-n'JbWeJffllJi1 A'11J'flr.m~l~'flfJ~::: 25 ~~,r\.!bb~~l 
'j.t I. I I 

btJ'fl~\~'lJf?ll~'El'El~~VI brl~'El\.!1~'J'Elr.h~ progressive (grade 4) VI ~~'J'"l b(1lml.f1~u1V1~'El~tJljlJ1im~ 

IOjdj rl<;J1~i~~\.!fi'Elr.h~rJum~1 ~t1.!Vl1~~{iMnlJ r.J~n1~~~<;JlOjrJ1<;JfJ brli'El~rl'El~~<;J l~'Elf bb!?ln r"l'J~~~ 
I I i,.r I 

~:;i~1'lJmnbtJ~r.J~biJ'Elt.J~n1~~~<;J'"lb(1lfJbl.f1~U1Vl~'fl~tJ1iiMm~~:::lJ~lbtJ'ElfL~'lJMl~'fl'fl~~VI 
OJ. • 

lr"l~'fl'lJl~'J grade 4 U'e)fJn~l~'e)fJ~::: 25 ~l~flJLnru,] world health organization(2010) lrJ1 
~ I I I !-" I 

ih~'lJ(1l btJ'flfb~'lJYl grade "1l'El~ b~'El'fl~~Vl brl~'e)'lJl~<;J e:i ~tJn M LiJ'Elt.J~~<;J~"lJ'El~ bU'eJfb-n'lJAb~'eJ'fl~~Vl • • 
bl"l~'El\.!l~<;J grade 3 LL~::: 4 U'flfJn~l~'flfJ~:; 32 ~~tJu r.J~n1~~~'JIOjL~'El'fl~~~~~'JlOjb(1lml.f1~u1~ • 

~'fl~tJljlJ'11n1~ blltJ L'fl'Vn::: grade 3 ~hji~i\.!finlJtJ~n1 ~~~'J'"l b(1lmrl~'fl~ rl'El~~<;J b~'ElN~hJ 

~l~l~(1ll1.J~ t.J~ bmfJlJb VlfJlJ'eJr.hn,h b~'fl~'fll~ .. .. , 
'"llnt.J~ m~~ m~l~~fJilYllJ~l hJi1rl<;J1~i~~'lJfi"lJ'El~ t.J~ n1~~5''J1Oj btJ'flfb~\'!f?ll~'fl'El~~VliJ • 

!tJh~tJ n MLL~:::e:i ~tJnM~:;~~l~ n1~~5'<;J'"l b(1lfJ Ll.f1~U1~~'fl~tJljiMn1~nlJ n1~~~'J'"l b(1ltJ brl1'fl~ .. .. 
rl'El~yb bl11'Elf 1. 'lJn15'tJ~:;Lij'lJnJ:h~"lJ'El~ b~'fl'eJ~~lJi'i1 n1~ih~'lJ(1l~fiM~ bL!?l"1l'J~tJmtJ rlr~ Yl ~M1"]j 

~ . .. 
1970 bb~'J bb!?lUIOjIOjU'lJt.J~ n1~tJ~:;lij'lJtJ~iJ ~ bb'lJ:;.w1~1 ~'fl~iJ n1~ri1~'lJ(1l~fin1~i'lJ111'El'lJtJ~:::bij'lJ1 ~ . ~ 

s,.. I I !lJ • 

n15'~m~l~~tJil t-1~ n bn ru-nVl brl1'fl~ r"l'fl~vh b~'Elfri1~'lJ~ bbtJ n b~'fl'El~~VliJ~tJ~l~tJn M'fl'ElnIOj1n . ~ 

" " ~lltJn MiJn15'i ~i ~~'J'lJ"lI'fl'l b~'fl'fl~~~l n n~l bnw,]VI b l.f1t-1U1V1~'eJ'ltJljlJ'11m~1.jf t.J~ n15'~5'<;J"~'l1~ 

YllJr"l'J1~i~~'lJfibb~:::hi~1~1n1~ bM1:::l-fLLU~ t.J~ lJi' .. , 
'El~ AU 5':; n'eJlJ"lI'El'l t.J ~ n1 ~111 ~'J IOj ~ brl~l :::l-f.w 1 'fl ~~VI"lI 'J fJ t 'lJmjij~lJ'fl n r"l'J 1 ~ ~ 1~ 15'(1l'"l1 ru 

q ~ 

iuf"lJ'El'l b YI~"]j 1tJ ~ ~ 1 ~ t1.! lrJ1 bbn rl'J 1~ b -n~-n'lJ"lJ 'fl~~ 1'lJ'J 'lJ b~'fl'fi~~ bb~::: btJ'eJfb -n 'lJLtlb~!l'fi ~~~ 
br"l~'fl\.!1~')3 l111~ t.J~ m5'~ n'l11~4'tJ~fllJt.J~ n15'111~'J'"l b(1lfJ bl.f1~U1~~'fl~tJDlJ'11 mm1t.J 1.~n~'eJ~ 
'1~'Vl~~~,riJ rl'J1~i~i'lJfinlJ t.J~ m ~~~'J1Oj b(1ltJ Lr"l~'eJ'lI"l'fl~yb bl11'El~'l dj'lJbrl~'fi~iJ'fl~~1~lnW1~N1u 

, .. 
t.J~m~l11~'J'"ll~'fith~rl~Vl (reliability, reproducibility) bb~:::iJrl'J1~~N (validity) ~'l,r'lJ t.J~m~ 

~ 5''J'"l ~ brl ~1 :::l-f~ 1'fi ~~b(1ltJ bl.f l~U 1 ~~'fl'l tJljUii m :i'Jl1tJ Hi n ~'fl~'1 ~'Vl ~~~'lJ~~ ~ 1 ~ 1 ~(1 tn ~ 11. -if1 'lJ 

m~,",bb'tlM'lJlJ1m~~~'fi'ln1~~lJl11~1~ 'fir.h'lhn~1~bl.f1~U1~~'fl~tJillJ1in1~6~~'El'l~W-t'lJ1~'lJb~'fi 
qJ 'lI q d.J 

t ift.J~ ~~<;J'"l'!) bl"l~1:::~~1'fl~~iJA1m1~i~~'lJfinlJ t.J~ m~~~'J1Oj b~tJ brli'fl~ rl'El~~'J b[Pl'eJf~~~~\.! 
q OJ 
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illflfnnfl 

Name ...................................... surname .................................................. . 

age ....................................... . 

1 ':iflt1':i~~ 1\9l1 ................................................ . 

Duration of abstinence ............................................. days 

Volume ..................... ml 

Appearance: colour .......................... . 

Viscosity ....... lnfl ....... lhwmn~ ......... .'Jew 

pH ............ . 

Liquefaction ........................................ mins 

Technician: 

concentration ..................................... ( xi 0
6

) 

mOtile ..................................... ( xi 0
6

) 

motility ........................................ % 

motility grade 4=rapid ......................... % 

3=medium ..................... % 

2=slow ........................... % 

1 =not motile ................... % 

Morphology normal ............................ % 

abnormal ........................ % 

CASA: 

concentration ..................................... ( xi 06/mL ) 

motile ..................................... ( xi 06
) 

motility ........................................ % 

motility grade 4=rapid ......................... % 
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3=medium ..................... % 

2=slow ........................... % 

1 =not motile ................... % 

Morphology normal ............................ % 

abnormal ........................ % 

14 



, ... .". 

';ltJ'Vl ........................... . 

'i.I 2.1 11 . 21 ...d 
"1I1'VH"ll ................................................. 'flltJ......... 'fl~UltJl'61"11'Vl ................ . 

, 
I cd (1) 0-

[l'WtJ ................ 'M:I;;j'Vl .......... bb "11 ';l'l/(?l 1 iJ '61 ................................ b"1l (?l/'fI1IJ1'El ....................... . 

Q.o' tV '" ..... r 
"l'l'M';l~ ................................................ b'V1~PI'V'l'V1 .................................................................... . 

en'elcyj1't.nr~ihl'ih~'.j (;]'el~'J~,r1blZl'1 ~n1'1~~t1 b .;J'f) btl 'U'VI~ n lil1'U bb~ ~~~1 
6a 

, " , 
bb'61~rlru~"1 tS'El'l n1J'j;]~';l"l~brlJ'1~tft11'El~~L~m~1'MtJ1Yl~'fl'lUniJ'1in1J'f11tJl~n~'fl'l 

"lfl'Vl~~Pl1!LmmJ b~tJUfiiJ n1 J'(?lJ'';l''l~ brl~l~tf~l'el~~L(?\tJ brl1'el\l rl'el~yb b(?l'flf , . 
" 

-if'fl 2. -ifl'V'lb~l EJtJtJ'flm.jhi';l~LrlNn1~~~tJi1 J1'JtJrl'J1J.J~~m1"l L~tJiJ1~iln1~U\l~iJ~b~ru 

'Mfl'flnfl';l'l bbroluJ'~n1~lcPl bbfl~"l~ t~rl':n~i';l~ij'fl t tJn1J'~~tJ'Vl m.h~n1J' • 
-n'f} 3. -nl'V'l b~11J1fiJn1J''elfiultJ''l1 n m~tJ b~mriiJr5'(?lmh~~\l r1"11'fl\ln1~~~tJ ~fimJ'~~tJ 

~ . . " " 
lh~~'Vlfif11'V'l rl';ll~Ufl'fl cPlntJ tnmJ''M~'fl~'W(?l~ltJ~'f)l''l bn (?\~'W ~';l~-«'lbb'W';l'Vl1"i:J'fl\lri'Wbb'61~ 

mi1"11 'Mlmn~re)tJ(?l~ltJ ~1(?l'fliJbL'Vl'W~"l~1J\fiJ rhHr.j1tJ~-nl'V'lb~1"l~W1'fl\lfuf:j~"Jj'flUr.jlm'fl\l 
, " 

LcPltJ1J\thtJ-n'flrl';l1~Vlil:i'ltJfl~b~tJcPl'fltJ1 'Wb'Eln~liJbb"l'l r:J b -nli'J~ Lrl:i''ln1:i'~~tJ L(PItJ l'l'61'f}(?\ ~n 
OJ OJ 

" , 
'Ir1'ltJ'l1Ji'fu ~l'ElfiultJ LL'61~ (?l'flu-n'El~\l«tJ"llmr'J'MtJl LrlNn1J'~~tJ L1J'WYl bftJU¥'f}mb~';l LL'61~(?ln 

'61'lfU~(?\"Jj'fliJl'l1~~lfuJ''fl'l1tJ-n'f) 5 'V1m.h~mJ' • 

-n'fl 5. -n1'V'lb~11JlfiJ'V1~lU"l1 n~~mb~';l~l 'Mlnil~'W(9]~ltJlrFl 1 i''lJbn LOl;1'Ur.n n n1'i~~!I6i'3nih'J 

-nlYH~ 1 "l ~1Ji'fiJ n1 ~fmj'l'V'l tJl iJ 1'61 "l1 nrl ru~m~tJ L(?\tJhJfi (PIrht -il'r.i1mbfl:::"l~1J\fu 
OJ 

, " .:::!I ,0:::1 Q ~ ~ICV 

'Vl rFl bb 'VltJrl';l1~'V'ln1:i''Vl'fl1''l in (PI"1I'W"lln mJ'';l''ltJ (9]1~~~ rl';lJ' 

-n'fl 6. -lflm~11~fiJ'Vl~lUbb~'J~1.jJlm~lil~'Vl't"l~iJ'flm~nn1~:h~trlNn1J'ij~tJe bb'61~n1J'U'flm~n 

n1J'i';l~ trl:i''ln1~~~tJ ~~1~il t.Jfl m~'VliJ ~'fln1J'cPl bbflfm~n L~rl~-lfl'V'l b~1"l~Yl'l1J1fiJ M'fl1u 
OJ 

, ., , 
-if'fl 7. 'Ml n-ifl'V'lb~1il-if'fl-if'fl'l1"l bnm nuiu(9]'fltJ"1I'fl'l n1J'~~tJ Vlfmnmn (?\t:Jfl-lfl'lbAtJ"Vl1~Yi'l 

UJ'~~'lrl"l1nn1J'~~tJ ~l~lJ'[l~(?\rol'flnU 'Wlmb'V'l'Vl~r5''61flll ultJ'V'l'W'Vlf'V'lU '\X';l'MtJ1 
Of 

-n'fl 8. 'Mln-ifl'V'l b~11Ji'fu n1J'unu'1i1~(?lN (?l1~~~~1J1-n'Wb'fl n~lJ'~bb"l'l ~L-lfl1';l~mJ'~~tJ -If''m b~1 
"l::;~1~1~[l ~ (PI rol'flnUUJ'::;nl'Wrl ru::;nJ'J'~n1J'''l~tJfiJ'~~~l'Mfum~Yi''llJ'rul LM'l n1 J'~4'tJ~ 
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, 
"'I 

~'llUlJ~b'uvi¥'fl~bbVlU 1~~ e.'hcf?~tJ I"lru::bb~V1tJPl'l~~f ~"''l';jVlm~tJPl1uf')jUVlJ''?1J'W-J 
1,\,)J'~~~ 0-3739-5085-6 ~'fl 10513 

" ~ 'l~ b ~ 'l1til'fh\.m~ ::L"if 11~-n'flI"l,)'llJ ~'l ~",;r.:) ~'flill~tJ VI ~'f) ~ bb~'J dhd'l tl n ~'fl':) VI'llJ 

, 
"'I 

'" 

~.:)"1I'fl ......................................... . ~.:)"1I'f) ......................................... . 

( ............................................ ) ( ........................................... ) 

.d 
~.:)"1I'f) .......................................... '\"l£J1U 

( .......................................... ) (. ......................................... ) 

, ," 
1 unnllVl ~ L-if1i'JlJn'lJ'';j~tJ tl'lU"',:r.:)~'f) 1a.i'fl'fln ~V1tl1u-if'fl f')'J'llJ~':)"'lJ ~ bL '\')U~ Ldjhi'JlJn'lJ'':j4'tJ ~'fl 

'" '" '" 

.d 
~'1"li'fl ....................................... '\"ltJ'lU 

(. ............. , ............................ ) 

'VI 3J1 !I b'VIl)'! • 

1. 1 um'ru.0 ~f')'J'llJ~utJ'fllJiJmtJ1a.iI"lJ'u 18 tJui\jJ'rW ~::M'fl'liJ~'IJ n f')J''fl':)~'llJn!J'''~1muu0 ~ 

1"l'J'llJ~UtJ'fl~~'ltJ 'V!1'fl r.JtJ'ltJ~hl~'llJ'l J'mL~~':) 1"l'l'llJ~utJ'fl~1~~'JtJ l1IUb'fl'l '"l ::M'fl'liJ ~iJ~1U1'"l 
'" '" 

~1 n'lnb V1ULUUm ~1"l'J'llJ!j'WtJ'fllJ 
'It 

2. nJ'ru~~'WtJ'fllJ ~ul ,"vh':J4'u 1a.i~1lJ'lJ'tltl1'W",t!.:)~'fl1;, 1 "'m~£J'fhu-if'f) f')'J 'l~1 'W'V!t!.:)~'f) 1 ~f')'J1~ 
'It '" ., 

!jUtJ'fl~ \11 "'LLrir.J~'WtJ'fl~ ~ul ~~ 1';j~U~':)~Ub -if 11'"l Lb~'J bb~::1 ~~~utJ'f)~ ~ul ~~ 1';j4'mNU'llJ 
'" '" 

" ",1'fl r;~vr~1tJu'J,x'Jbba.iii'f)fuV1J'l'lJ 1'Wn'lJ'1~m1~~'WtJ'fllJ~.:)mh:H~I'JtJ 
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, .., I 

b~Nn1:i'~9~iS®~ Wl:i'M:i''J'"l~bFl:i'1~\hl1®~~b~~b91'lWW1~'''®~tlDu1iWl:i'Jl1~lMn~®'' 
.., I I 

"'ClVl:i':i'~l!blli~u b Vl~lJnlJWl:i'M:i''J'"l~ bM1~lfu1®~~b~~ b~1®~ 1"l'e1~vb bM®f bll'U bAN Wl:i'~9~Vl 

~~~1~'Ub ~®"J!'J~~ 00-l'W1 AruJl1~Wl:i'M:i''J'"l~ b~:i'1~tr~1®~~1 ~i4~'J1~n nM®~ bblJu~1®ul ubnru~ 
~ q 'LJ qJ 

... .., I 

M:i''J'"l~1~n I"l~~ b~mA1®~ A®~~'J lM®f (ii'"l'"l'!Ju ~U~ Wl:i'bb~Vl~~~ b~'"l~:i'~bVl~"1t~'I'1'1n'l:i'M:i''J'"l 
q .. 

~'lb~®'r)~~"1l'r)~~fUU1n'l:i'b~~l~'l'V!i;h~""'r)~tlDUMn'l:i'Jl'l~1~n~'e1"'1'Cl'Vl:i':i'flltrbVl~"~fh~m) ~"'I'1'l 
1t\'t..I'ClWl:i'M:i''J'"lijm'l~'!.l'll~®~'e1~'ln~~~ n1:i'tlnUM"1l'r)"~b-if1i'J~bANWl:i'~9~1~bbri n'lnnU 

q ~ .. 

.... i-' I , i.I !I,.-

U1 b~®Vl~~®'l~ n n~fiM'l~ ~1lb U~U'l'"l1 n b 9'l'V!U'lVl 'I-1~ileJ b -if'li'J~ bANWl:i'~9~'"l~ 1~fu'Vl:i''l1Jf.J'ClWl:i' .. .. 
... " I 

M:i''J'"l ~ruJl'l~"1l'r)"U'l b~®Vl~'l M:i'~'l'U~r'r)~ A'l bb U:':U'l n'l:i'tll)lNi IK'J n'l:i'c:Jbl'Cl~"1IJl'l~ bb'Cl:':n'l:i'~m~/"l 

~~~I"l'J:i''"l'l n ~l~m"Jj'l Cl)[1'l~'V!~~ n1:i'~ bA:i''l:':i,h~'r) H\llUtl:i':':b~"Jjl!M® ttl b~~tlJ b~~ fhU1n'l:i'1~1 
... .... 2.r 2J I 

'I-1~~'W ~1'V!~UU'l b~®'r)~~"1l'r)~m~1~l! I"l:i'Vl b'V!~'r)'r)u'V!~"'"l'ln n'l:i'M:i''J'"l~ bA:i''l~tX'"l~'V!~~~Jl'l~ ll~~ 
G ~ 

... 
wln'r)'l~'l~l!fl:i''Vl'l'Ul~ ~A'J1~~~~~1'WbbM~~i'WM®u"1l®"n'l:i'~9~~'l~'l:i'nM)un1~bL~:': 

u®n b~ n mn"ihi'JlJ bfl:i'~n1 :i'1Jf'Vln"ll ru~ 
q 
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~fin1'iL ii U i-3~-3IP1'i'J"'1 

- m~Vi1mnn1J~~~b'W-rl'J~~i'l,m'lm~~~bbN~ \nnhj~1J'ltJ~1~1~¥1JtJ'l1(i) 1 rl'J~bb~~1~LbYfVIU 

'VI~11J 

- ,"l'nVi1~~11Ol1 ~~1J1tJ'eH.h';j Mnn..'j')~'V!1m,"ittJ (i) b ti'el~IOl1 nmlOliJ t:-.J~ b~tJ lPi~ ,"W..l1l1W'1J'el~'el~~1~ • • ... 
- ¥m~nl"l'J1~~:::m(i)"1I'el~~1'm:::b'VH·l1~u~'l~IOl1nm~~(i)b~~1(ill 

- ~(i)bt)'Wm~~t'l'el~~~1bU'W~:::tJ:::b'J~'l~tl1..'jii'eltJ 21''W ~b~hlbn'W 71''W • 
- 't'W-r'W,r(i)l~M(i) ~'elf1J'elu mnrbn1J~~~~M:NIOl ("lJ')(i)~~1'C\Mn U1n nt)1..'j~~:::'el1 (i)bb~:::u~1~IOl1m~~) • 

r.t1m~1V!'W1~~~'el..'jUlJUMn'l~~'WUb'VIl"lb'Wb~~n'lnlOl~b1J~'Wfi ~'W 3 ru ~rwl~'JIOl~lbtJ 
bN~tJ'l1J1~~'Wun1nb~'VlU~~b~IOl~~:::b'Vl~"1 • , ~ 

- Vi1lYl1~ ~1 bb'W:::U1"lJ'el~ b Ji1'V!i.hV1b 'Wn'lnJlJ1Jl1~') ri~'Wbn1J'W'l~~~ 

- ~1'1~~1~'C\:::m(i) bb~:::Vi1 m~bn1J'el~~b(i)tJ1fim~~'l bflOl f1,)1~1f1i~')tJ ~') b'el~ OJ ~'el~ bn1J~~~~ M~,)r.t • 

, , 
.:::9 .:d Q.v I oClo 

~'W'Vl~..'jtJ1..'jr.t:::~'el'WM~1tJlYl~'el'C\r.t • • 
~ I.. 'it 

- bn1J{b~~~1~'flunnutfl1J~~~~M~,)IOl~ br!f1~ii1~ ~'WUb'Vl fI b'Wb~~-rl')tJn'lnlOl1ru~'Wfibb'"ln 1~ bvhu'W 
II, ~ QJ 'Q./ .,. 

~ , 
-1l1tJ~'6f'lLn1JU1'el~~b~tJ1J~'eltJ ~~~'WbJhVlii1~~~~ulJ1J11n'l~ 111tJb'W 30 'W1Yl 
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