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B Eivown mepokévinen g peyding kothiog ac@aiig né0odog yro t Ayn

OTORUYLKOV TEPLEYOREVOV OTIS YOAUKTOTAPAYOYOVS AYEALAIESS

N. Havovong', I'. Kitkeg', I'.E. Baiepydxng?

'Kk Hopaywyikaov Zawv, Tujuo Keinviozpucig, Xyoi Emotquav Yysiog,

Apiorotédeto Havemaoriuio Osoooiovikng, Osocolovikn

’Epyactipio Zwotsyviog, Tunjuo Kenviazpuig, Zyol Emotnudv Yysiag,
Aprorotédero Iavemariuio Osoooiovikng, Osooolovikn

ABSTRACT. Subacute ruminal acidosis is a major issue in dairy cattle and a definite diagnosis is only established
by measuring the rumen fluid pH, most credibly collected by rumenocentesis. However, due to its invasive nature, there
is still some debate whether it is a safe method or poses risks for cows’ health and welfare. The aim of the study was to
retrospectively evaluate the safety of rumenocentesis as a technique to obtain rumen fluid in dairy cows. Results were
derived from 2 studies. In study 1, rumenocentesis was performed in 153 Holstein cows from 12 herds, once, between
10 and 90 days in milk (DIM). In study 2, 83 Holstein cows from a dairy farm were repeatedly subjected to rumenocen-
tesis at 30, 90 and 150 DIM. From the 83 cows that were initially enrolled, 8 were culled before the end of the study for

reasons irrelative to rumenocentesis; therefore, 236 rumenocenteses were actually performed in study 2 (3 times in 75
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cows, twice in 3 cows and once in 5 cows). All cows were monitored for 10 days after rumenocentesis for presence of
complications. In addition, daily milk yield was automatically recorded for each cow in study 2 to detect any possible
post-rumenocentesis short-term reduction of milk yield. Minor only complications were recorded in 7 cases: in 4/153
(2.61%) and 3/236 (1.27%) rumenocenteses in studies 1 and 2, respectively. Small diameter abscesses in 6 cows (3 in
study 1 and 3 in study 2) and a larger one in 1 cow in study 1 were observed. The 3 small abscesses in study 2 were all
recorded after the 1% rumenocentesis, at DIM 30. All 7 cases were resolved spontaneously within two weeks. Moreover,
short-term daily milk yield of study 2 cows was not affected by rumenocentesis. The conclusion is that rumenocente-
sis is a safe technique to collect small volume of rumen fluid for SARA diagnosis, which does not compromise cows’

health and welfare when appropriately performed.

Keywords: ramenocentesis, safety, complications, ruminal fluid, dairy cows

IMEPIAHYH. H vroteia dvonentikn ofémon eivar moAD GNUOVTIKS VOGT|LO TMV YOAOKTOTUPUY®Y®OV oyeEMASmY Kat
N ddyvemon g ompiletal otn pétpnon tov pH tov mEepieyopévov ¢ peyding kotkiog. H mopakévinon g eivat 1
pébodog emAoyng yio T ANy Tov, GAAGL emEd] ATOTEAEL [0l LUKPNG EKTAGNG XEWPOVPYIKT TEXVIKY], VITAPYOLV OKOUN
SP@VIEG MG TPOG TNV AOPAAELR TNG KAl TOV KIVOUVO EUPAVIONG EXITAOK®V OTIC ayEAAOES. XTOYOG TG Epyaciog NTav
1 dlepedivnon NG ACPAAELNG TNG TOPAKEVTNONG TNG UEYEANG KoMog oG 1EB0S0G AWNG CTOUAYIKOD TEPLEXOUEVOU.
To amotelécpoto Tposkvuyay amd 2 PeATeS. LTV TPAOTN, TPAYLOTOTOMONKE TopoKkEVINon oe 153 ayelddeg uANg
Holstein amd 12 extpo@éc, pia eopd, pera&d g 10ng kot g 90ne npépag g yoroktikng tepodov (DIM). Xt 2n
pelét ypnoomomdniay 83 ayelddeg Holstein amd 1 ektpogn, pe 610x0 va topakevinbodv 3 popég n kabe pia, otig
30, 90 ko 150 DIM. Adym mpdwpng amopdkpuveons 8 ayeAddmy yio Adyous AGYETOVS LLE TNV TAPAKEVTNON, EYIVOY TEAL-
K6 236 mapakevinoels: 3 eopég og 75 {da, 2 popég o€ 3 kat pio gopd oe 5 ayerladeg. Ola to (Do mapakoiovbovvtay
emi 10 nuépeg petd v kébe mapakévinon yo v mapovsia emmlokdv. EmmAéov, otn pelém 2 kataypagotav kobn-
LEPLVA 1] OITOIKT] YOAQKTOTOPOY@YT] Y10, TV KOTOYPAPH TUYOV EAATTOONG TNG TOPOYOUEVNG TOGOTNTAG AOY® TNG TOP-
kévinone. Emmlokéc mapatnpndnkav povov o 7 mepuntmoels: o€ 4/153 (2.61%) xan 3/236 (1.27%) mapakevinoelg and
T1g peréreg 1 kot 2, avtiotoya. Apopovcav og amootnpata pkpng (6 {da, ard 3 oty Kabe perétn) kot peyaAdbtepns
(1 &oo ot perétn 1) dwoupétpov. Ta 3 mepiotatikd pe amooTHpata TG HEAETNG 2 Kataypaenkay petd v 1n mapa-
kévinon (otig 30 DIM). Oleg ot 7 mepmtdoelg omooTNUATOV DIToY®pNooy avddpunta evtdg 15 nuepdv. To Hyog g
YOAOKTOTOPAY®YNG OEV EXNPEACTNKE OO TNV TAPAKEVTION. LVUTEPUCLATIKA, 1 TAPOKEVINOT gival ac@aing néBodog

Yo T AN VYPOD TEPIEXOUEVOD Omd TN HEYAAN KOAIL TV 0yeEAAd®V OTAV TPUYLLOTOTOLEITOL KOTAAANAQL.

Aéeig evpeTnpiacng: mapaKEvinon PeYOANG KOOGS, EMTAOKES, YOAUKTOTOPOYWOYEG OYEAADES

INTRODUCTION

Animal health and welfare are of increased in-
terest in recent years (Thompson, 2005; Lusk
and Norwood, 2008). Diagnostic testing procedures
could induce pain and fear, responses that could af-
fect welfare status. Therefore, it is appropriate to
investigate the potential of diagnostic techniques to
adversely affect animal health and welfare relative to
the benefit of obtaining diagnostic results (Gianesella
et al., 2010).

Subacute ruminal acidosis (SARA) is an issue of
major economic and physiological concern in dairy
cattle (Nocek, 1997; Enemark, 2008), characterized by
ruminal fluid pH between 5.0 and 5.5 (Kleen, 2003).
Due to the lack of pathognomonic clinical signs, a
definite SARA diagnosis in clinical practice is only
established by measuring the rumen’s fluid pH, either
at a specific time-point after feeding (rumen fluid is
collected by stomach tubing or, more credibly, by
rumenocentesis) (Duffield et al., 2004) or continuously
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(using rumen boluses and pH monitoring systems). The
latter is the best method, but still too expensive.

Rumenocentesis is more accurate than rumen
tubing because the collected rumen fluid samples
are not “contaminated” with varying amounts of
saliva (Dirksen and Smith, 1987), which results in
inaccurate pH measurements (Nordlund and Garrett,
1994; Oetzel and Nordlund, 1998). Some practitioners
may consider the procedure too difficult to use during
clinical investigations but it is easy to perform by an
experienced clinician. However, it remains a minor
surgical procedure and, due to its invasive nature, there
is still some debate whether it is a safe method or poses
risks for cows’ health and welfare. Some authors stated
that rumenocentesis can cause complications in the
area of the puncture site (Hollberg, 1984; Strabel et al.,
2007) and therefore is not an appropriate procedure for
obtaining rumen fluid from cows (Strabel et al., 2007),
while others that it is a safe procedure with minimal
adverse effects for health and milk production (Kleen,
2004; Nordlund, 2007; Gianesella et al., 2010).

Considering the significance of SARA and given
the above controversy, the aim of the study was to
retrospectively evaluate the safety of rumenocentesis
as a technique to obtain rumen fluid in dairy cows.

MATERIALS AND METHODS

This research was conducted with the approval of
the review board of the Faculty of Veterinary Medicine,
Aristotle University of Thessaloniki. The farmers gave
informed consent for the cows to be included in the
study and the testing procedures.

Data were derived from 2 studies. In study 1,
rumenocentesis was performed in 153 Holstein cows
from 12 herds of Central Macedonia region - Greece,
once, between 10 and 90 days in milk (DIM), in order
to collect rumen fluid for SARA prevalence assessment
(Kitkas et al., 2013). Commencement of study 2 took
place approximately 10 months after the completion
of study 1. In study 2, which aimed to evaluate SARA
prevalence as well as its effect on rumen fatty acids
and milk parameters in different stages of lactation, 83
Holstein cows from a dairy farm located in the region of
Thessaloniki, Greece, were overall used and repeatedly
subjected to rumenocentesis at 30, 90 and 150 DIM.
Farm selection was based on history of high SARA
prevalence (farm #11, Kitkas et al., 2013). From the 83

cows that were initially enrolled, 8 were culled before
the end of the study due to mastitis and/or lameness;
therefore, 236 rumenocenteses were actually performed
in study 2 (3 times in 75 cows, twice in 3 cows and once
in 5 cows).

All cows were randomly chosen as long as they were
clinically healthy, based on recent history and a clinical
examination prior to each rumenocentesis. The same
author performed all 389 rumenocenteses (153 in study
1 and 236 in study 2).

Rumenocentesis was consistently performed 5-8
hours after the morning feeding. Cows were restrained
without sedation. The puncture site was located 10-15
cm, according to cow size, behind the last left rib on the
horizontal line passing through the stifle. A small area
(10 cm x 10 cm) was shaved and disinfected with 7.5%
iodine povidone scrub solution (Figure 1).

Local anaesthesia was performed prior to
rumenocentesis by injecting 4 mL of 2% Xylocaine
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(AstraZeneka, Athens, Greece), containing 20 mg/mL
lignocaine hydrochloride, at the puncture site (2 mL
subcutaneously and 2 mL intramuscularly) (Figure 2).

Then, a 1.65 x 130 mm stainless steel needle (H.
Hauptner & Richard Herberholz GmbH & Co. KG,
Solingen, Germany) was inserted through the skin
into the rumen (Figure 3). During this procedure, an
assistant was raising the cow’s tail vertically to her body
for better restraint, while in extremely stressed animals
anose holder was additionally applied.

Approximately 2-3 mL of rumen fluid were
carefully aspirated, within 20 sec, into a 5 mL plastic
syringe (Figure 4).

All cows were monitored for 10 days after
rumenocentesis for the presence of rumenocentesis-
related complications like peritonitis, hematoma or
abscess formation at the puncture site and any other
health issue. In case of complication(s), monitoring
period was extended until all lesion(s) resolved.
In addition, daily milk yield was automatically
recorded for each individual cow in study 2, using an
automatic milk yield recording system (AfiFarm Herd
Management Software®, Afimilk Ltd., Kibbutz Afikim,
Israel), to detect any post-rumenocentesis short-term
reduction of milk yield during the monitoring period.

RESULTS

Minor only complications were recorded in 7 cases:
in4/153 (2.61%) and 3/236 (1.27%) rumenocenteses in
studies 1 and 2, respectively. Small abscesses (<3 cm in
diameter) in 6 cows (3 in study 1 and 3 in study 2) and
a larger one (ca. 10 cm in diameter) in 1 cow in study 1
were observed. The 3 small abscesses in study 2 were
all recorded after the 1st rumenocentesis, at DIM 30. All

7 cases were resolved spontaneously within two weeks.
Moreover, short-term daily milk yield of study 2 cows
was not affected by rumenocentesis.

DISCUSSION

The objective of the current study was to evaluate
whether rumenocentesis, the most accurate method to
evaluate rumen pH values for SARA diagnosis, poses
health risks for the cows. The disadvantage associated
with the technique is that it is quite invasive and
could theoretically result in peritonitis (Nordlund and
Garrett, 1994; Kleen, 2004), haematoma and abdominal
or ruminal wall abscessation at the puncture site
(Nordlund and Garrett, 1994; Abdela, 2016).

Hollberg (1984) pathologically examined 47 cows
that were slaughtered 1-6 days after rumenocentesis;
hemorrhages in the ruminal wall, peritoneal adhesions,
peritonitis and hematomas were diagnosed in the area
of the puncture site in 41 out of the 47 (87%) cows.
However, rumenocentesis in this study was done with a
large needle (2.4 x 150 mm) with two side fenestrations
at the tip, and a large volume of fluid (200 mL) was
collected over a prolonged period (>100 sec). On the
contrary, in the present study rumenocentesis technique
was performed in a different way: the size of the needles
was smaller (1.65 x 130 mm), they had not any side
fenestrations, volume of the collected rumen fluid (2-3
mL) was smaller and the duration of the aspiration (<20
sec) was shorter. These differences could explain the
low incidence and severity of complications recorded
in our research.

In a Swiss study, the clinical status of 11 dairy cows
that were subjected to rumenocentesis (using 1.8 x 130
mm needles) was daily evaluated; the preparation of the
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puncturing site, the needle size, the technique applied to
collect rumen fluid, and its quantity were almost similar
with the present study. All cows were slaughtered and
necropsied 7 days after rumenocentesis in order to
detect possible complications (pathologic lesions) at
necropsy (Strabel et al., 2007). The following abnormal
clinical signs were diagnosed: increased respiration
depth (3 cows), transient episode of hyperthermia (2
cows), increased tension of the abdominal wall (8 cows)
and positive foreign body tests (3 cows). One cow was
culled on day 7 because of severe generalized septic
peritonitis, spreading from the site of rumenocentesis,
and hematoma in the area of the puncture site was found
in 9 out of 10 cows.

The authors concluded that the severe complications
recorded do not legitimate rumenocentesis as a routine
procedure for collection of rumen fluid in cows under
Swiss conditions. However, besides the unfortunate
case of generalized peritonitis, the severity of other
signs and lesions recorded could be disputed. The
results of the present study that included a large number
of cows kept under field conditions showed only
minor health complications, in only a few ones, and no
adverse effects on milk production.

In contrast to the above studies, Nordlund and
Garrett (1994) reported an incidence of subcutaneous
abscess formation of only 1-2%, which is in accordance
with the present findings of 1.79% abscessation
incidence (7 abscesses in 389 rumenocenteses).

Kleen et al. (2004) collected rumen fluid with
rumenocentesis from 164 Holstein cows of 19 farms
in the Dutch province of Friesland. Local anesthesia
with 2 mL of 2% lidocaine was provided to 119
out of the 164 cows. Puncturing site selection and
preparation as well as restraint were similar with that
applied in the present study. Rumenocentesis was made
with 2.1 x 80 mm size needles. The average volume
of the aspirated rumen fluid was 14.8 mL (SD 3.6).
The proportion of cows not showing complications
due to rumenocentesis was significantly higher in
animals that received local anaesthesia. Concerning
complications, swelling, hematomas and small
diameter abscesses were diagnosed in 5/164 (3%)
cows. Health status of other 3/164 (1.8%) cows was
impaired as they showed depression and reduction of
dry matter intake; 1 of those 3 had also elevated rectal
temperature and another 1 of the 3 was diagnosed with

left abomasal displacement (LDA) the following of the
rumenocentesis day. However, whether LDA is due to
rumenocentesis is questioned even by the authors. The
lower incidence of complications recorded in our study
might be due to the smaller outside diameter of the
needles (1.65 vs. 2.1), the smaller volume of aspirated
fluid or the experience of the person performing the
rumenocenteses.

Duffield et al. (2004) performed rumenocentesis
in 16 Holstein cows repeatedly (4 times), at weeks
6, 8, 10 and 12 after calving, in order to compare
ruminal pH value collected with different techniques.
The puncturing site (left flank, at the level of the
stifle and approximately 15 to 20 cm caudoventral
to the costochondral junction of the last rib) was
surgically prepared and the animals were sedated
with xylazine, without application of local anesthesia.
Rumenocentesis was done with 1.6 x 125 mm size
needles and the aspirated ruminal fluid volume was 2-5
mL. Complications of rumenocentesis were limited to
the development of 1 to 2 small (1 to 2 cm) nodular
swellings at the puncturing site in approximately 33%
of the cows, without any short- or long-term adverse
consequences. The finding of the present study,
including much more rumenocenteses and cows, that
rumenocentesis is a safe technique to collect ruminal
fluid is in agreement with the above.

In Italy, Gianesella et al. (2010) performed
rumenocentesis in 6 cows and used another 6 as
controls, to evaluate the effect of the technique on health,
welfare status and milk production of lactating dairy
cows. The puncturing site of all cows in both groups
was sheared and disinfected, and the rumenocentesis
was made without prior local anesthesia, with 2.4 x
105 mm needles. Milk yield and rectal temperature
were daily recorded and they were not affected by
rumenocentesis. Average superficial skin temperature at
the puncturing site increased by 1.0 °C immediately after
rumenocentesis and returned to normal level after 48 h,
where it remained constantly until the end of the study.
These results suggest that rumenocentesis has minimal
adverse effects on cows health and production, which is
in accordance with our findings.

It seems that the small needle size and volume of
collected rumen fluid (enough to determine pH and
ruminal fatty acids concentration), as well as the short
duration of aspiration were the main underlying factors
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responsible for the scarce post-puncture complications
recorded in the present study. Additional supporting
factors were the skills and experience of the person
performing the technique and, possibly, the application
of local anesthesia. The fact that this is the only
accessible study in literature that uses data from so
many observations (389 rumenocenteses in 236 dairy
cows), including repeated ones in 75 cows, increases
the soundness of the findings.

CONCLUSIONS

Rumenocentesis is a safe technique to collect small
volume of rumen fluid for SARA diagnosis, which
does not compromise cows’ health and welfare when
appropriately performed.
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