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Abstract 

Grygar I., F. Vanatka, A. Vinkler, E. Kudlac: ComparisoN of I~_ 
of the Diagnostics of Physiological and Pathological Conditions in Bovine Ovaries by 
Means of Rectal Palpation and Ultrawnography. Acta vet. Bmo, 61,1992: 219-230. 

The accuracy of the diagnostics of physiological and pathological conditions in 
bovine ovaries was studies in 33 cows (66 ovaries) by means of ultrasonography. 
The results were simultaneously compared to palpation findings by two examiners 
and to findings in the ovaries of these cows slaughtered 20 hours after the examina
tion. The accuracy of detection of follicles smaller than 5 mm was very low both 
for palpatory and ultrasound examination. The accuracy increased in the follicles 
of a diameter of 6 to 10 mm, from which 88.9% were detected by ultrasonography 
at predictive value of 94.1 %, while the results with the palpatory findings equaled 
44.4% and 41.7% of the follicles at predictive values of 45.7% and 57.7%, re
spectively. All follicles larger than 10 mm were detected by ultrasonography; maxim
um two fifths of these follicles were detected by palpation. The larger the size of the 
follicles the more accurate their detection was. Follicular cysts larger than 25 mm 
were detected reliably by all examiners. At the detection of corpora lutea (CL) 
smaller than 10 mm the results reached 57% by ultrasonography at a high predictive 
value. Palpatory findings equaled 64.3% and 35.7% at the predictive values of 
40.9% and 55.6%, respectively. All 26 CL larger than 10 mm were detected while 
only 24 and 19 were detected by palpation at a lower predictive value than with 
ultrasonography. Ultrasound imaging appeared as more reliable for the detection 
of cavities inside CL, filled with clear liquid. The cavity was detected by palpation 
in cases with a blood clot present in the cavity. Ultrasonography appeared as a very 
reliable method for diagnostics of physiological and pathological ovarian condi
tions. In order to obtain a most accurate diagnosis, a complete examination of 
the whole genital tract by both methods is necessary. 

Cattle, diagnostics of ovarian conditions, ultrasonography, rectal palpatio1l 

A correct recognition and differentiation of individual stages of the sexual cycle is of great 
importance for animal husbandry and production in cattle farming. The need for a timely and 
reliable diagnostics of ovarian conditions exists also because of a relatively frequent occurrence 
of fertility disorders in cattle. According to Kudlac et a1. (1977), the functional disorders of 
the ovaries are especially frequent, reaching 25 to 35 % of the cases of infertility. The percentage 
can increase in herds with high milk yield. 

The rectal palpation of genital organs is regarded as an essential method for the diagnostics 
of individual stages of the sexual cycle. Although this method is relatively accurate and forms 
a base for the professional approach to each case, it is well known that an exact description of the 
condition might be frequently difficult and a false interpretation can occur to a certain extent. 
The frequency of errors at the rectal palpation of the ovaries is estimated at approximately one 
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·third of the false diagnoses (Dawson 1975, Holy et a1. 1978, Grunert 1975, Stolla and 
Himmer 1980). Certain subjective approach must be always considered (KudIac et a1. 1979), 
and this subjective approach determines the extent of the errors in the diagnosis. At present, 
ultrasonography is an important contribution for making the clinical diagnostics more accurate. 

Pierson and Ginther described the advantages of ultrasonography already in 1984. The 
ultrasonographic features of the ovarian stroma, the follicles, and the corpora lutea are described 
by Edmondson et a1. (1986), Kahn and Leidl (1986), Pieterse (1989) and others. Ultra
sonography of pathological ovarian conditions was described by Kahn and Leidl (1989), the 
diagnostics ofluteal and follicular cysts in cattle by Farin et a1. (1990) and others. Our experience 
in this field was also already published (Grygar and Kudlac 1989, Grygar 1990). 

The assessment of reliability of the clinical diagnostic methods - rectal palpation and ultra
sonography - of ovarian conditions in the bovine is presented in this work. The results were 
compared to findings in the same animals after slaughter. 

Materials and Methods 

The ovaries of 33 non-pregnant cows, crossbreds of Czech Red and Black and White cattle of 
various ages were examined independently by two examiners by rectal palpation and by one 
examiner by ultrasonography. The case history was not known to the examiners. Approximately 
one half of the cows was examined first _by rec1;al~Ifa1pation and then by ultrasound, and the 
rest in an opposite way. _ -

______ ..A-scanner Aloka--s8iY-1iO DX II with a 5 MHz linear probe was used for transrectal examina
tion (Kudlac and Grygar 1989, Grygar and Kudlac 1989, Grygar 1990). At the time 
of the study (April 1990) the examiner had experience from approximately 5000 ultrasound 
and palpatory examinations of genital organs in cows and heifers. 

Every examiner assigned the ovarian findings into classes according to the follicle sizes (2 to 
5 mm, 6 to 10 mm, 11 to 15 mm, 16 to 20 mm, and 21 to 25 mm). If a circular image was not 
obtained by ultrasonographic examination of the follicle, an average made out of the two dimensions 
found in the frozen image of the follicle was used for its classification. The follicular formations 
larger than 25 mm were regarded as follicular or luteal cysts. Corpora lutea were classified 
into the groups according to their size - 6 to 10 mm, 11 to 20 mm, and more than 20 mm. The 
maximum palpable diameter or the maximum cross-section on the ultrasound image was taken 
into account. Classification was made with regard to the age and according to the morphology 
or echogenicity of the displayed corpus luteum. Attention was paid to the possible presence 
and features of a cavity in the corpus luteum both at palpatory and ultrasonic examination. If 
the cavity was not circular, the length and width of the cavity was measured (Kahn 1986) and 
an average was calculated from these values. 

The cows were slaughtered approximately 20 hours after the palpatory and ultrasonographic 
examinations. Their ovaries were excised and the individual ovarian structures were measured 
at the cross-sections of the ovaries. The dimensions were evaluated in the same way as on the 
frozen ultrasonic image. 

The obtained results were used for the calculation of the sensitivity (100a/a -+- c) and the positive 
predictive value (100a/a -+- b) according to Pieterse et a1. (1990), where a = number of correct 
positive diagnoses, b = number of incorrect positive diagnoses, c = number of incorrect negative 
diagnoses. 

Results 

The numbers of follicles and corpora lutea are summarized by their sizes in 
Tab. 1. The numbers of follicular cysts, found on the excised ovaries, are also 
in Tab. 1 (33 cows, 66 ovaries). Furthermore the numbers of cyclical or patho
logical structures, correctly detected and classified by the examiners 1 and 2, 
using rectal palpation, and by the examiner using ultrasound, are presented. 
The cases in brackets in the separate classes, marked by +, indicate formations 
that were not present in the ovaries post mortem. These findings were incorrectly 
diagnosed by the examiners, or they were incorrectly classified (i. e. they repre
sent incorrect positive diagnoses). The sensitivity and the predictive value for 
the size classes are calculated in groups by the examination methods in Tab. 2. 

• 

• 

• 

• 

• 
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Post mortem, the largest number of follicles (n = 261) was found to be 2 to 
5 mm in size, while large numbers of these follicles were of 2 to 3 mm. Accurate 
measurements and counting of so small follicles were somewhat difficult even 
post mortem. Ultrasonography detected correctly approximately one half of these 
small follicles. 

Table 1 
The comparison of the findings in cow ovaries by rectal palpation, ultrasonic imaging, and inspection after 

the excision after slaughter (n ~ 33 cows, 66 ovaries) 

Examination method Follicles (mm) Follicular Corpora Luteal 
cysts lutea cysts 
(mm) (mm) 

2-5 6-10 11-15 16-20 21-25 >25 6-10 11-20 >20 

Rectal palpation 86 16 13 2 1 2 9 7 13 
(examiner 1) (+6) (+19) (+15) (+2) (+1) (+13) (+6) (+3) (+2) 

Rectal palpation 5 15 5 3 2 5 5 10 
(examiner 2) (+11) (+4) (+1) (-H) (+5) (+1) (+1) 

Illi~~'" 
134 32 22 7 2 8 9 17 0 
(+3) (+2) (+1) (+1) 

261 36 22 8 2 14 9 17 0 

Note: The numbers of false positive diagnoses (b) are in brackets 

Table 2 
The accuracy of the ultrasonic imaging compared to the rectal palpation based on inspection of the excised 

ovaries after slaughter (n = 66 ovaries) 
--_.-

Examination method Follicles (mm) Corpora lutea (mm) 

2-5 6-10 11-15 16-20 21-25 6-10 11-20 >20 

Rectal palpation C% 330 444 59.1 25.0 100 64.3 77.8 76.5 
(examiner 1) PPH% 935 457 46.4 50.0 50.0 40.9 53.8 81.3 

Rectal palpation C% 1.9 41.7 22.7 37.5 100 35.7 55.6 58.8 
(examiner 2) PPH% 100 577 55.6 75.0 100 55.6 50.0 90.9 

Ultrasonography C% 513 889 100 87.5 100 57.1 100 100 
PPH% 978 941 95.7 100 100 88.9 100 100 

Note: C - sensitivity 
PPH - predictive value 

Table 3 
The comparison of the follicles 11 to 25 mm in size and corpora lutea larger than 10 mm, i. e. of the forma

tions of diagnostic importance (n ~ 33 cows, 66 ovaries) 

Examination method Follicles (mm) Corpora lutea (mm) 
11-25 >10 

Rectal palpation 20 24 
(examiner 1) (+14) (+5) 

Rectal palpation 10 19 
(examiner 2) (+4) (+2) 

Ultrasonography 31 26 

Inspection of excised ovaries 31 26 

Note: The numbers of false positive diagnoses (b) are in brackets. 
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Examiner 1 that used rectal palpation detected approximately one third (see • 
Tab. 1) of the 2 to 5 rom follicles from their total number. Examiner 2 detected 
only 5 out of 261 follicles of this size. The predictive value of the results of all 
examiners was relatively high in this follicle size class. The low sensitivity (1.9%) 
and high predictive value (100%) is mostly apparent in examiner 2. 

It is much easier and more objective to evaluate detection of the follicles sized 
6 to 10 mm present in the ovaries in smaller numbers (n = 36). The reliability 

a b 
Fig. 1. Cyclical formations in the left and right ovary of a cow in peak heat. 

1a - Follicle diameter 16 mm (circular anechogenic image). 
1 b - Corpus luteum in regression (the edge is marked by the arrow) placed in the stroma 

(limits are marked by dashed line). 

Fig. 2. Typical echogenic image of a compact 
mature corpus luteum with the dimen
sions 32 x x 26 mm. Next to the corpus 
luteum at the left side there is a circular 
anechogenic zone - a follicle. 

• 

• 

• 
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of determination of the follicles of this size by ultrasonic imaging was very good 
(sensitivity of 88.9% and predictive value of 94.1%). 

High reliability of the ultrasonic imaging was found in detection of the follicles 
11 to 25 mm in size. All 31 follicles found post mortem were also displayed by the 
scanner. Only one disproportion in the classification was observed. 

The accuracy of the examination by rectal palpation is lower both in examiners 
1 and 2 as compared to the results of ultrasonic imaging also in the groups 
follicles 11 to 25 rom in size (see Tab. 1 and 2). When accuracy of the results 
of examiners 1 and 2 are compared, it is clear that examiner 1 reached lower 
predictive value at higher sensitivity. 

A simplified (summarized) evaluation was used for further processing of the 
results on the reliability of rectal palpation and ultrasonography, because according 
to Kahn and Leidl (1986) the formations on the ovary that can be clinically 
detected are larger than 10 rom. Therefore incorrect classifications into another 
size class within 11 and 25 rom were ignored. It is apparent from Tab. 4 that 
the reliability of ultrasonic imaging is much higher than the reliability of rectal 
palpation. 

More than one half (57%) of corpora lutea was detected correctly by ultra
sonography at a relatively high predictive value (only one false positive detection 
of corpus luteum). The sensitivity of examiner 1 was higher (64 %) but the 
predictive value was low. There was an opposite trend in the results of exa
miner 2. 

The class of corpora lutea 11 to 20 mm in size and more than 20 rom is more 
important for the diagnosis. 

a b 
Fig. 3. Ultrasonography can clarify the cases that are problematic to interpret by palpation. 

Ovaries of a cycling cow. 
3a - Left ovary. Mature corpus luteum with cavity filled with anechogenic liquid. The 

cavity that is not luteinized has the dimensions 12 x 10 mm. Next to the corpus luteum 
at the upper left side there is an anechogenic follicle. 

3 b - Right ovary. Follicular cyst with the dimensions 50 x 42 mm. 



224 

The results of ultrasonic imaging in this class (Tab. 1 to 4) were completely • 
convincing. All corpora lutea (CL) were correctly detected. Both examiners 
reached good results by rectal palpation (Tab. 3 and 4). Examiner 1 detected 
correctly 92% CL, examiner 2 reached 73% at a lower predictive value. 

Out of 40 CL detected after slaughtering altogether 14 CL (35%) contained 
a central cavity 2 to 16 mm in diameter (see Tab. 5). Ten cavities (71.4%) were 
filled with a clear liquid, 4 cavities (28.6%) were filled with blood clots. 

Ultrasonic imaging correctly detected all 10 cavities filled with clear (anecho
genic) liquid. Neither of the 4 cavities, filled with blood clots was detected by 

Table 4 
The accuracy of ultrasonic imaging compared to re<:tal palpation based on the actual finding after 5laughte... • 
in the ovarian formations of the size of a diagnostic importance - follicles of 11 to 25 mm and corpora 

lutea larser than 10 mm (n = 66 ovaries) 

Examination method 

Rectal palpation 
(examiner 1) 

Rectal palpation 
(examiner 2) 

Ultrasonography 

C% 
PPH% 

C% 
PPH% 

Note: C - sensitivity 
PPH - predictive value 

Fig. 4. Corpus luteum with a cavity on day nine 
after the ovulation. The large central ca
vity (22 x20 mm) is filled with anechoge
nic liquid. The luteal wall is 4 to 7 mm 
thick (at various places). The corpus lu
teum appeared later as corpus [uteum 
graviditatis. 

Follicles (rom) 
11-25 

64.5 
58.8 

32.3 
71.4 

100.0 
100.0 

Corpora lutea (mm) 
>10 

923 
828 

731 
905 

1000 
1000 

Fig. 5. The ultrasond image of two follicular 
cysts that may be diagnosed as a single 
cyst by rectal palpation. 

• 

• 



Fig. 6. Luteal cyst of the dimensions 37 x 
x 33 mm. The dimensions of the cavity 

are 30 x 29 mm. The luteal cyst is 4 mm 
thick at the place marked by arrows. 
The fine echogenic structures inside the 
cyst occur frequently in luteal cysts. 
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Fig. 7. Ultrasonic image of the cow ovary pla
ced in a water bath. The corpus luteum 
on the picture was examined before the 
slaughtering (Tab. 5, case number 11). 
The luteal wall is apparent (arrows) and 
its thickness is 4 mm in the upper right 
part. The corpus luteum cavity is filled 
with the hyperechogenic (granulating) 
blood clot without luteal cells (demon
strated by histological examination). 
The plane of the image covers a smalJ 
ovulation papilla, facing the probe. 

ultrasonography. Three out of the four cavities had dimensions on the threshold 
for detection by the used instrument (2 to 3 mm)~however~ one cavity was 15 mm 
in diameter and was surrounded by luteal wall about 5 mm thick. All detected 
cavities were confirmed post mortem~ and therefore no false diagnoses were made 
by ultrasonic imaging (pre9ictive value of 100%). 

Examiner 1 detected correctly 5 cavities (41.7%) in the 12 CL detected by 
him (Tab. 5)~ however~ his predictive value was relatively low as well as the sen
sitivity (41.7%). 

Examiner 2 detected correctly only 1 (8.3% CL with cavity in the 12 CL detected 
by him. This cavity 15 mm in size filled with blood clot was correctly referred 
to as a large one. The predictive value of the results of examiner 2 was 100%. 

Discussion 

It is very difficult to select the correct methodology for comparison of the re
liability of two completely different diagnostic methods~ i. e. rectal palpation 
(when the examiner can make a decision only according to what the feels) and 
ultrasonography (the information for the diagnosis is perceived by sight 
by means of a sophisticated technology). The physiological and pathological 
conditions in the cow ovaries were selected for comparison of the two methods~ 
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including -the assessment of the size of the formations in the ovaries. The ages 
of the formations in the ovaries (young CL, mid cycle CL, old CL as according 
to Pieterse et al. 1990) were intentionally not distinguished, because according 
to Kahn and Leidl (1986), Grygar (1990) and others there are only very limi
ted and frequently no visible differences in the echogenicity of CL during the dif
ferent phases of the sexual cycle. 

It appeared during the study that some differences in evaluation of the size 
may occur. When using ultrasonic imaging the internal diameter of the follicles 
is usually measured, because in this wayan accurate value can be obtained. 
At palpation the size of the follicle is perceived including its wall. The measure
ment of cross-sections in the excised ovaries cannot be always exact. 

It is difficult to determine the threshold for diagnostic importance of the size 
of follicles and CL. This value varies around 10 mm (also according to our other 
so far unpublished results). 

Although Pieterse (1989) mentions some advantages in transvaginal ultra
sonic imaging, we consider the transrectal use of the probe being the essential 
method. Our results are also more accurate than the results of Pieterse et al. 
(1990). 

When our results were compared to those of other authors it is apparent that 
despite the different approaches to the evaluation, our results with ultrasonic 
imaging are in many aspects more promising. We presume this is especially due 
to the experience of the examiner that had performed so far a relatively large 
number of examinations in cattle. Kahn and Leidl (1986) agree that with the 
growing expertise due to a longer training the number of errors in the interpre
tation of ultrasonic imaging is further reduced. 

In agreement with Kahn and Leidl (1986) and Pieterse et al. (1990) we 
have demonstrated that the reliability of ultrasonic imaging is low in the detection 
of small follicles « 10 mm). The reliability increases considerably in the de
tection of larger follicles (> 10 mm). The high reliability of this method was 
also demonstrated for the detection of large CL (> 10 mm) conforming to the 
results of Kahn and Leidl (1986). The detection of very small CL « 10 mm) 
appeared as problematic. This applies, therefore, to the CL in an advanced 
stage of regression, or very young CL. Our experience is in agreement with Pie
terse et al. (1990). This fact is determined not only by the smaller size of the 
older CL but also by small differences in the echogenicity of this group of CL 
and the ovarian stroma. 

Except for CL 6 to 10 mm in size, ultrasonic imaging provided for better re
sults in the detection of all ovarian formations compared to rectal palpation. 

It should be mentioned that there was a considerable disadvantage for the 
palpatory examinations that were made just after the ultrasound examinations. 
This disadvantage could not be reflected in the evaluation, although the rectal 
mucosa was more sensitized than after a repeated rectal palpation. The assessment 
of the ovarian formations was more difficult in the second group of cows and 
a possibility for a false diagnosis in determination of the size and the nature of 
the formations was higher. Also the subjective factor of the evaluation should 
be considered. As it was mentioned in our previous work (Kudlac et al. 1979), 
it can happen that in the effort for the assessment of the ovarian conditions as 
correct as possible, a trend for the determination of the presence of the structure 
that is looked for occurs. . 

It appeared in our study that ultrasonic imaging is a very sensitive method 
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for the determination of the cavities inside the luteal formations larger than 2 to • 
3 mm, if the cavities are filled with clear (anechogenic) liquid. Problems may 
occur in the diagnostics of the cavities filled with blood clot. There may be no 
difference between the echogenicity of the blood clot and the echogenicity of 
the luteal tissue. However, in our other study (unpublished) we have found no 
CL with a cavity larger than 2 mm with the blood clot. Altogether 39 excised 
CL were examined in this study, with 17 CL (43.6%) containing a cavity. Our 
experience agree with the results of Kahn (1986), Pierson and Ginther (1988), 
Kahn (1989) and others. An extra attention should be paid to the cavities inside 
CL that are completely filled with blood clot and can be missed by a single exa
mination. 

Srovnam presnosti diagnostiky fyziologickych a patologickych struktur 
na ovariich krav rektailni palpaci a ultrasonografii 

• 
U 33 krav (66 ovarii) byla zjisiovana spolehlivost diagnostiky fyziologickych 

a patologickjch struktur na ovarllch pomoci sonografie a vjsledky byly soucasne 
porovnavany s palpacnim naIezem dvou vysetfujicich a nalezem na ovariich krav 
odporaZenych do 20 hodin po provedenem setfeni. Pri detekci folikulu mensfch 
nez 5 mm je spolehlivost palpacniho i sonografickeho vysetreni velmi nizka, 
zvysuje se u folikulu velkjch 6-10 mm, kde sonografii bylo zjisteno 88,9 % 
folikulu pri predpovedni hodnote 94,1 %, zatimco palpacne bylo zjisteno 44,4 
a 41,7 % z techto folikuhi pri predpovedni hodnote 45,7 a 57,7 %. Folikuly vetsi 
nez 10 mm byly sonograficky zjisteny vsechny, palpacne bylo vysetfujicimi 
zjisteno nejvjse 2 petiny techto folikulu. Om byly folikularni utvary vetsi, tim • 
bylo jejich zjisiovani presnejsi. Folikularm cysty vetsi nez 25 mm byly vsemi vyse
tfujicimi urceny spolehlive. Pn zjisiovam zlutjch telisek eCL) mensich nez 10mm 
jich bylo sonograficky urceno 57 % pri vysoke predpovedni hodnote, palpaene 
bylo zjisteno 64,3 a 35,7 % pri predpovedni hodnote 40,9 a 55,6 %. U CL vetsfch 
nei 10 mm bylo sonograficky urceno vsech 26 CI, palpaene 24 a 19, pri ruzsi 
predpovedni hodnote nei u sonografickeho vysetfeni. Pro detekci dutin uvnitf 
zIutjch telisek se pri jejich vyplneni cirou tekutinou ukazala spoIehlivejsi sono-
grafie, pn vyplneni krevni sraZeninou poukazalo na dutinu palpacni vysetfeni. 
Ultrasonografie se ukazala jako velmi spoIehliva metoda pro diagnostiku fyziolo
gickjch, respektive patologickjch ovarialnich struktur. Pro co nejpresnejsi dia-
gn6zu je nezbytne vysetfeni celeho pohlavniho aparatu obema vysetfovacfmi 
metodami. 

ConOCT8BneHHe TO~HOCTH ~H8rHOCTHKM ~H3HonorM~ecKHx 
H n8TonorH~eCKHX CTpyKTYP Ha ~H~HHKax KOPOB peKTanbHoM nanbnaqH8M 

H ynbTp8coHorpa~HeM 

Y 33 KOPOB (66 S1HlIHHKOB) BblSlBnSlnH HaAe>KHOCTb AHarHOCTHKM CPM-

3MonorMlIeCKMX M naTonorMlIeCKMX CTPYKTYP Ha S1MlIHMKax C nOMOLLlblO COHO

rpacpMM M pe3ynbTaTbi oAHoBpeMeHHo conOCTaBnSlnM nanbnaTopHo aHanM-

30M ABYX MccneAyeMblx M aHanM30M S1MlIHMKOB KOPOB, YMepLLlBneHHblX AO 

20 lIaCOB nocne BblnOnHeHHblX MccneAoBaHMH. npM BblSlBneHMM cponnMKY

nOB MeHbwe 5 MM HaAe>KHOCTb nanbnaTopHoro M cOHorpacpMlIecKoro Mccne-

• 

• 
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,qOBaHI1H BeCbMa HI13KaSl, nOBblWaeTCSI OHa y cponnl1KynoB pa3MepoM 6-
- 10 MM, Y KOTOPblX cOHorpacpl1eH 6blno BblSlBneHO 88,9 % cponnl1KynOB 

npl1 nporHo3e 94,1 %, Me>K,qy TeM KaK nanbnaTopHo YCTaHoBl1nl1 44,4 % 
'" 41,7 % OT AaHHblX cpoMI1KynoB npl1 nporHo3e 45,7 % 11 57,7 %. COHO· 
rpacpl14eCKI1 nonHOCTblO 6blnl1 BblSlBneHbl CPonnl1Kynbl 60nbwe 10 MM, nanb
naTopHo YCTaHOBl1nl1 He 60nee AByX nSlTblX ynOMSlHYTblX cponnl1KynoB. lIeM 
60nbwe CPonnl1KynSlpHble cpopMal..\l1l1, TeM T04Hee I1X BblSlBneHl1e. <ponnl1-
KynSlpHble KI1CTbl 60nbwe 25 MM 6blnl1 BCeMI1 I1ccneAyeMblMI1 onpeAeneHbl 
HaAe>KHO. npl1 BblSlBneH1111 >KenTblX Ten CL MeHbwe 10 MM cOHorpacpl14eCKI1 
onpeAenl1nl1 57 % npl1 BblCOKOM nporHo3e, nanbnaTopHo - 64,3 % 11 35,7 
np0l..\eHTa npl1 nporHo3e 40,9 % 11 55,6 %. Y >KenTblX Ten 60nbwe 10 MM co
Horpacpl14eCKI1 onpeAenl1nl1 Bce 26 Ten, nanbnaTopHO - 24 11 19 npl1 60nee 
HI13KOM nporHo3e no cpaBHeHl110 C cOHorpacpl14eCKI1M I1Ccne,qOBaHl1eM. ,/J,nSl 
BWCBneHI1S1 nonocTeH BHy~PI1 >KenTWX Ten npl1 3anOnHeHI111 np03pa4HOH 
>KI1AKOCTblO 60nee HaAe>KHOH OKa3anaCb COHorpacpl1S1, npl1 3anOnHeHI111 Koa
rynSiToM KpOBI1 nonOCTb 6blna BblSlBneHa nanbnaTopHblM I1CCneAOBaHl1eM. 
Y nbTpacoHorpacpl1S1 OKa3anaCb BeCbMa HaAe>KHbIM MerOAOM AnSI Al1arHOCTI1-
KI1 cpl13110nOrl14eCKI1X I1nl1 naTonOrl14eCKI1X OBapl1anbHblx CTpyKTyp. lITo6bl 
,q06I1TbCSI npeAenbHo T04Horo AI1arH03a, Heo6xOAI1MO I1CCneAOBaHl1e nono
Boro annapaTa B l..\enOM C nOMOU\blO o6ol1x MeTOAOB I1CCneAOBaHI1S1. 
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