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In bovine practice, palpation per rectum is one of the most frequent methods used 
for pregnancy diagnosis by veterinarians after 30 days of breeding [Roberts, 1971; 
Momont, 1990; Youngquist, 1997]. It is considered that a trained practitioner is able to 
detect pregnant/non-pregnant animals by 35 days post-breeding [Zemjanis, 1971; 
Roberts, 1971; Momont, 1990; Youngquist, 1997; Euler, 1930; Gotze, 1940]. The 
importance of a systematic and non-traumatic technique of palpation per rectum cannot 
be over emphasized as it is well known that embryonic/fetal deaths can be induced 
accidentally or iatrogenically by this procedure [Ball and Caroll, 1963; Dawson, 1974; 
Parmigiani et aI., 1978]. 

An important step in dairy management is to examine for pregnancy /non
pregnancy within 45 days after breeding [Zemjanis, 1971]. The main purpose of 
examining cows early is not only to identify pregnant cows but also to identify with 
confidence open cows in order to manage, treat, cull or estrous synchronize them again 
[Zemjanis, 1971]. Early pregnancy diagnosis can assist dairymen in managing open cows 
and improving reproductive performance and economics of their herd [Oltenacu et aI., 
1990]. 

There is contradictory information about the potential deleterious effect of 
palpation per rectum for early pregnancy diagnosis on embryo/fetus viability. Some 
studies have suggested a possible adverse effect of early palpation per rectum [Abbitt et 
aI., 1978; Paisley et aI., 1978; Vaillancourt et aI., 1979; Franco et aI., 1987; White et aI., 
1989; McLeod and Williams, 1991]. In contrast, other recent studies [Thurmond and 
Picanso, 1993; Thompson et aI., 1994] have suggested little effect of the time at which 
the first palpation per rectum is performed after insemination on calving rate. These 
studies had several flaws in their design. Previous reports that diagnosed pregnant 
females by palpation per rectum [Abbitt et aI., 1978; Paisley et aI., 1978; Vaillancourt et 
aI., 1979], progesterone [Franco et aI., 1987] or protein B [Alexander et aI., 1995] did not 
assess the viability of the embryo/fetus. Most of the studies lack a "pregnant non-palpated 
group" [control group] [Abbitt et aI., 1978; Paisley et aI., 1978; Vaillancourt et aI., 1979] 
to differentiate the effects of palpation per rectum from spontaneous embryo/fetal death 
occurring during early pregnancy. The interval between palpation per rectum and 
reevaluation was variable: from 30 to 90 days [Abbitt et aI., 1978],44 to 48 days [Franco 
et aI., 1987], at calving [Paisley et aI., 1978] or variable depending if the palpation was 
performed before or after 40 days of pregnancy [Vaillancourt et aI., 1979]. This is 
important because the viability of the embryo/fetus can be affected by factors other than 
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- palpation per rectum. High level of peripheral progesterone as indication of pregnancy is 
also not completely accurate. Progesterone level is high in conditions other than 
pregnancy, as presence of luteal cysts, long estrous cycles, sampling during luteal phase, 
pyometra [Pennington et aI., 1976] as well as in a pregnant females with embryo/fetus 
death [Kassam et aI., 1987]. Progesterone level is a better indicator of "non pregnancy" 
status than of pregnancy status [Shemesh et aI., 1978; Laing et aI., 1976]. The bovine 
pregnant female produces different kinds of specific proteins of pregnancy such as 
protein B. Bovine pregnancy specific protein B [bPSPB], a glycoprotein produced by the 
trophoblast, persists elevated despite embryo/fetus death or embryos in the process of 
degeneration [Maurer et aI., 1985; Humblot et aI., 1988]. In induced embryo/fetal death 
elevated levels of progesterone or protein B [Kassam et aI., 1987] as well as positive 
signs of pregnancy persisted for several days despite the embryo/fetal death [Parmigiani 
et aI., 1978; Kassam et aI., 1987]. In a recent study, persistence of elevated levels or 
protein B was detected in spontaneous embryo/fetal mortality in dairy cattle [Romano, 
2004]. Differences among farms in pregnancy loss are well established and are more 
related to management factors than to infectious diseases [Thompson et aI., 1995]. This 
was not taken into consideration in some studies. Most of the previous reports pool 
together heifers with cows. One study showed that pregnant heifers have lower 
embryo/fetal mortality rates than cows [Labemia et aI., 1996] however, these data were 
retrospective and without a control group. Previous studies did not report the number of 
twin pregnancies. Twin pregnancies increase the risk of embryo/fetal death and abortion 
[Day et aI., 1995]. Moreover, in previous studies, real practice conditions were not 
followed. For example, females were palpated per rectum by more than one person at the 
same time, different techniques were used at the same time, or different techniques were 
used in the same animal by more than one person [Abbitt et aI., 1978; Paisley et aI., 1978; 
Vaillancourt et aI., 1979; Franco et aI., 1987]. In the above cases, the procedure of 
palpation per rectum was more invasive than the one used for diagnosis of pregnancy in 
practice. 

Confirmation of pregnancy status before or at the time of palpation per rectum by 
another method allows the differentiation of naturally occurring embryonic/fetal loss 
from embryonic/fetal loss potentially induced by palpation per rectum. The use of 
transrectal ultrasonography permits an earlier pregnancy diagnosis than palpation per 
rectum, gives immediate information about the presence of positive signs of pregnancy as 
well as on embryo/fetus viability and reduces the number of false positive diagnoses and 
false negatives when palpation per rectum is used [Romano and Magee, 2001]. In 
addition, reports about the use of transrectal ultrasonography have shown that it is a safe 
technique that does not affect the embryo or fetus viability [Kahn, 1992; Ball and Logue, 
1994; Baxter and Ward, 1997]. 

The objective of this presentation is to cover three studies: the first which 
evaluated the effects of palpation per rectum using the fetal membrane slip technique for 
early pregnancy diagnosis on pregnancy loss. The second study, which evaluated the 
degree of invasiveness of palpation per rectum on pregnant females on the proportion 
pregnancy loss. The third study compared the effect of palpation per rectum using the 
fetal membrane slip technique not only on proportion of pregnancy loss but also in the 
type of embryo/fetal death. 
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Materials and methods 

First study: 

Pregnant cowslheifers that developed clinical mastitis, severe degree of lameness 
or severe digestive disorders during the experimental period were excluded. The 
vaccination program included only products that contained killed bacteria and viruses. 
The time of vaccination for cows was scheduled at the following periods: at post-partum 
[25-30 days], vaccination 6 months later, at dry-off[-60 days] and pre-pactum [-15 days]. 

A controlled randomized block design with two blocks one by category and the 
other by number of embryos were performed. The categories were cows and heifers and 
by the number of embryos were single and twin pregnancies. Five hundred and twenty 
pregnant females [360 cows and 160 heifers] with a viable embryo detected by transrectal 
ultrasonography between days 29 and 32 after artificial insemination were used. A viable 
embryo was defined as an embryo with heart rate above 120 beats per minute determined 
by counting the number of contractions/minute or by using M-mode of the ultrasound. 
The pregnant females were randomly divided in two equals groups: palpation per rectum 
[PAL group] and no palpation per rectum [NP AL group]. The PAL group was submitted 
to palpation per rectum using the fetal membrane slip [FMS] technique once between 
days 34 and 41 of pregnancy. All palpation per rectum was performed by the same 
person who avoided palpating the amniotic sac. Throughout the investigation period the 
females did not undergo any other palpation per rectum. Both groups were submitted to 
two additional transrectal ultrasonographies at days 45 and 60 of pregnancy. Day 45 was 
used to monitor the potential immediate deleterious effect of palpation per rectum on 
embryo viability. Day 60 was used to monitor the potential delayed deleterious effect of 
palpation per rectum on fetus viability. All transrectal ultrasonographies were performed 
in the morning, by the same operator, using an Aloka SSD 500 ultrasound machine 
equipped with a 5 MHz linear transducer. During the transrectal ultrasonography 
procedure the operator removed the feces from the rectum, introduced the probe for 
scanning and avoided grasping the uterine horns. The probe was cleaned between 
animals. The diagnosis of embryo/fetal death was made when there was no embryo/fetus 
heart beat, signs of embryo/fetus degeneration were observed or when the positive signs 
of pregnancy were absent in a cowlheifer previously diagnosed as pregnant. 

Second study 

Four hundred and eighty three pregnant females with a viable embryo between 29 
and 32 days detected by transrectal ultrasonography of pregnancy were used. The 
experimental design used was a controlled randomized block design as the first study. 
The females were divided in three groups: control [CON; n= 159], palpation per rectum 1 
[PAL-I; n= 163] and palpation per rectum 2 [PAL-2; n=161]. The control group was not 
submitted to palpation per rectum. The PAL-l and PAL-2 groups were submitted to 
palpation per rectum using the fetal membrane slip [FMS] technique once or twice 
between days 34 and 41 of pregnancy, respectively. These groups were submitted to two 
additional transrectal ultrasonographies at days 45 and 60 as reported in the first study. 
The same criteria of pregnancy and pregnancy loss as the first study were used. 
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Third study 

In this study, 580 pregnant females with a viable embryo diagnosed by transrectal 
ultrasonography were used. Two hundred seventy-two females were palpated per rectum 
using the fetal membrane slip technique once between 34 and 41 days of pregnancy. 
Three hundred eight females were not palpated per rectum. These animals were evaluated 
again by transrectal ultrasonography at 45 and 60 days later as for studies 1 and 2. The 
use of palpation per rectum for embryo/fetus attrition produced a pregnancy loss 
characterized for persistence of positive fetal membrane slip by palpation per rectum [2 
weeks], signs of conceptus degeneration by transrectal ultrasonography [3 weeks] and 
maintenance ofa functional corpus luteum [4 weeks; Ball and Caroll, 1963; Parmigiani et 
ai., 1978; Kassam et ai., 1987]. Therefore, if palpation per rectum for pregnancy 
diagnosis is deleterious for the embryo/fetus the proportion of pregnancy loss should be 
higher than from a non-palpated pregnant group [positive control group] and second, the 
embryo/fetus mortality characterized for persistence of positive signs of pregnancy, signs 
of conceptus degeneration and persistence of a functional corpus luteum should be higher 
than the non-palpated pregnant group. 

Statistical analysis 

The proportion of animals suffering embryo/fetal death was compared between 
treatment groups using Chi-square analysis. A difference was considered statistically 
significant at P<0.05 [Devore and Peck, 1993]. 

Results 

First study 

The overall embryo/fetal death between days 30 and 60 was 14.0%. Embryonic 
death [from 30 to 45 days; 10.0%] was significantly higher than fetal death [from 46 to 
60 days; 4.5%; P<O.OOI]. Embryo/fetus death between PAL group [14.7%] and NPAL 
group [13.4%] was not significantly different [P>0.05]. Embryo/fetus mortality was 
higher in cows [16.4%] than in heifers [8.8%; P<0.025]. Embryo/fetus mortality was 
higher in twins [25.5 %] than in single pregnancies [12.9%; P<0.025]. 

Second study 

Pregnancy loss between days 30 and 60 of pregnancy was 12%, 13.5% and 13.0% 
for control, P AL-l and PAL-2 groups, respectively [P>0.05]. No statistical differences 
were detected among groups in all the possible comparisons [P>0.05]. 

Third study 

Out of 272 pregnant females in the palpation per rectum group, 41 were found 
with pregnancy loss [15.1 %] while out of the 308 females pregnant in the non-palpation 
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per rectum group 46 were found with pregnancy loss [14.9%] at day 60 after artificial 
insemination [P>0.05]. Embryo/fetal death characterized for persistence of positive signs 
of pregnancy from the palpation per rectum group was 17 [6.3%] and 26 [8.4%] from the 
non-palpation per rectum group, respectively [P>0.05]. 

Discussion 

The three previous studies show that palpation per rectum using the fetal 
membrane slip did not increase the pregnancy loss in pregnant females. The improvement 
in the experimental design was an important factor that permitted differentiation from 
"spontaneous" pregnancy losses to the possible effect of the palpation per rectum per se. 
The use of transrectal ultrasonography allowed the detection of pregnant females with a 
viable embryo was an approach that permitted a sound comparison from previous studies 
that used: palpation per rectum [Abbitt et aI., 1978; Paisley et aI., 1978; Vaillancourt et 
aI., 1979; White et aI., 1989; McLeod and Williams, 1991], progesterone in milk [Franco 
et aI., 1987] or protein B in blood [Alexander et aI., 1995]. This experimental design 
allowed separate the effect of palpation per rectum from the effect of period of diagnosis 
because a positive control group of non-palpated pregnant females was included. In 
addition, the use of transrectal ultrasonography eliminated pregnant females with embryo 
already dead that later will be found not pregnant. 

The palpation per rectum technique used in all the present studies was probably 
similar to those used by most veterinarians in private practice, that is, each female was 
submitted to palpation per rectum by only one person once trying to find a positive sign 
of pregnancy. In previous studies, realistic conditions were not followed because the 
females were evaluated for more than one person at the same time, different techniques 
were used at the same time, or different techniques were used in the same animal by more 
than one person [Abbitt et aI., 1978; Paisley et aI., 1978; Vaillancourt et aI., 1979; Franco 
et aI., 1987]. 

Previous studies regarding pregnancy loss and palpation per rectum did not report 
the number of twin pregnancies. Factoring twins into the results is important as it can 
skew the results. In the present study, the number of twins was balanced between groups. 
Embryo/fetal mortality was twice in twin pregnancies compared with single pregnancies. 

Pregnancy loss in cows was almost double that in heifers in the same stage of 
pregnancy. In most of the studies regarding palpation per rectum, heifers and cows were 
not separated [Abbitt et aI., 1978; Paisley et aI., 1978]. A retrospective study using 
palpation per rectum between 30 to 70 days after breeding showed that embryo/fetal 
death was almost three times higher in cows than in heifers [Labemia et aI., 1996]. The 
reasons why cows lose more embryos/fetuses than heifers are unknown. Twinning rate 
can be one of these factors. However, in the present studies when the number of cows 
with twins were excluded from the statistical analysis a reduction in the percentage of 
embryo/fetal mortality was observed. Nevertheless, embryo/fetal mortality continued to 
be higher in cows than heifers. Therefore, factors other than twin pregnancy are 
implicated in such pregnancy loss. Stress of lactation, deficient nutritional support and 
insufficient hormonal levels, could be other causes for this increased mortality rate. 

The use of more than one fetal membrane slip as measure of invasiveness of the 
technique did not increase the proportion of pregnancy loss. In addition, embryo/fetal 
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mortality was not different in the group with one fetal membrane slip compared to the 
positive control group. This showed that this technique did no present a deleterious effect 
on the conceptus under the present experimental conditions. 

In summary, from these three studies it was concluded that early pregnancy 
diagnosis using fetal membrane slip technique did not increase the proportion of 
embryo/fetal death in dairy cattle. 

References 

Abbitt B, Ball L, Kitto GP, Sitzman CG, Wilgenburg B, Raim LW, Seidel GE. Effect of 
three methods of palpation for pregnancy diagnosis per rectum on embryonic and 
fetal attrition in cows. JA VMAI978;73:973-977. 

Alexander BM, Johnson MS, Guardia RO, Van de Graaf WL, Senger PL, Sasser RG. 
Embryonic loss from 30 to 60 days post breeding and the effect of palpation per 
rectum on pregnancy. Theriogenology 1995;43:551-556. 

Ball L, Carroll EJ. Induction of fetal death in cattle by manual rupture of the amniotic 
vesicle. JAVMA 1963;142:373-374. 

Ball PJH, Logue DDN. Ultrasound diagnosis of pregnancy in cattle. Vet Rec 
1994;34:532. 

Baxter SJ, Ward WR. Incidence of fetal loss in dairy cattle after pregnancy diagnosis 
using a ultrasound scanner. Vet Rec 1997;140:287-288. 

Dawson FLM. Methods for early termination of pregnancy in the cow. Vet Rec 
1974;94:542-548. 

Day JD, Weaver LD, Franti CE Twin pregnancy diagnosis in Holstein cows: 
discriminatory powers and accuracy of diagnosis by transrectal palpation and the 
outcome of twin pregnancies. CanVet J 1995;36:93-97. 

Devore J, Peck R. Statistics: The exploration and analysis of data. 2nd Edition. Duxbury 
Press, Belomont, CA.,1993. 

Euler V. Die klinischen Erkennungsmerkmale der Friihgraviditat beim Rind und ihre 
Verwertbarkeit fUr die Praxis. Berl Tierarztl Wschr 1930;30: 477-481. 

Franco OJ, Drost M, Thatcher MJ, Shille VM, Thatcher WW. Fetal survival in the cow 
after pregnancy diagnosis by palpation per rectum Theriogenology 1987;27:631-
644. 

Gotze R. Die Feststellung der Schwangerschaft beim Rinde. Dtsch Tierarztl Wschr 
1940;48: 183-185. 

Humblot P, Camous S, Martal J, Charlery J, Jeanguyot N, Thibier M, Sasser RG. 
Pregnancy-specific protein B, progesterone concentrations and embryonic mortality 
during early pregnancy in dairy cows. J Reprod Fert 1988;83:215-223. 

Kiihn W. Ultrasonography as a diagnostic tool in female animal reproduction. Anim 
Reprod Sci 1992;28:1-10. 

Kassam A, BonDurant RH, Basu S, Kindahal H, Stabenfeldt GH. Clinical and endocrine 
responses to embryonic and fetal death induced by manual rupture of the amniotic 
vesicle during early pregnancy in cows JAVMAI987;191:417-420. 

45 



Labernia J, Lopez-Gatius F, Santolaria P, Lopez-Bejar M, Rutllant J. Influence of 
management factors on pregnancy attrition in dairy cattle. Theriogenology 
1996;45: 1247-1253. 

Laing JA, Gibbs HA, Eastman SAK. A herd test for pregnancy in cattle based on 
progesterone levels in milk. Brit Vet J 1976;132:204-209. 

Maurer RR, Ruder CA, Sasser RG. Effectiveness of the protein B radioimmunoassay to 
diagnose pregnancy in beef cattle. J Anim Sci 1985:61 [suppI1] 390 [abstract] 

McLeod BJ, Williams ME. Incidence of ovarian dysfunction in post partum dairy cows 
and the effectiveness of its clinical diagnosis and treatment. Vet Rec 1991;128:121-
124. 

Momont H. Rectal Palpation: safety Issues. Bov Pract 1990;25:122-123. 

NRC. Nutrient requirements of Dairy Cattle. 6th ed. National Academy of Sciences, 
Washington, DC, 1989. 

Oltenacu PA, Fergurson JD, Lednor AJ [1990] Economic evaluation of pregnancy 
diagnosis in dairy cattle: A decision analysis approach. J Dairy Sci 1990;73: 2826-
2831. 

Paisley LG, Mickelson WD, Trost OL. A survey of the incidence of prenatal mortality in 
cattle following pregnancy diagnosis by rectal palpation. Theriogenology 
1978;9:481-491. 

Parmigiani E, Ball L, Lefever D, Rupp G, Seidel G. Elective termination of pregnancy in 
cattle by manual abortion. Theriogenology 1978;10:283-290. 

Pennington JA, Spahr SL, Lodge JR. Factors affecting progesterone in milk for 
pregnancy diagnosis in dairy cattle. Brit Vet J 1976;132:487-495. 

Reimers TJ, Smith RD and Newman SK. Management factors affecting reproductive 
performance of dairy cows in the Northeastern United States. J Dairy Sci 
1985;68:963-972. 

Roberts SJ. Veterinary Obstetrics and Genital Diseases. Published by the author, Ithaca, 
NY, 1971. 

Romano JE, Magee D [2001] Applications of trans-rectal ultrasonography in cowlheifer 
reproduction. In: Annual Food Conference. Conception to Parturition: Fertility in 
Texas Beef Cattle. pp 99-104. College of Veterinary Medicine. June 2-3. Texas A 
& M University. 

Romano JE. Early pregnancy diagnosis and embryo/fetal mortality in cattle. PhD thesis. 
Physiology of Reproduction. College of Agricultural and Life Sciences. Texas 
A&M University, pp 120, 2004. 

Shemesh M, Ayalon N, Shalev E, Nerya A, Schindler H, Milgur F [1978] Milk 
progesterone measurement in dairy cows: correlation with estrus and pregnancy 
determination. Theriogenology 1978;9:343-353. 

Thompson JA, Marsh WE, Etherington WG, Momont HW, Kinsel ML. Evaluation of 
the benefits of the timing of pregnancy testing by transrectal palpation in dairy attle. 
JAVMA 1995;207:1462-1465. 

Thurmond MC, Picanso JP. Fetal loss associated with palpation per rectum to diagnose 
pregnancy in cows. JAVMA 1993;203:432-435. 

46 



- Vaillancourt D, Bierschwal CJ, Ogwu D, Elmore RG., Martin CE, Sharp AJ, Youngquist 
RS. Correlation between pregnancy diagnosis by membrane slip and embryonic 
mortality. JAVMA 1979;175:466-468. 

White ME, LaFaunce N, Mohammed RD. Calving outcomes for cows diagnosed 
pregnant or nonpregnant by per rectum examination at various intervals after 
insemination. CanVet J 1989;30:867-870. 

Youngquist RS. Pregnancy diagnosis. In: Current Therapy in Large Animal 
Theriogenology. WB Saunders Co., Youngquist RS [Ed], 1997, pp 295-303. 

Zemjanis R. Diagnostic and Therapeutic Techniques in Animal Reproduction 2nd Edition 
Baltimore, The Williams and Wilkins Co, 1971. 

47 


