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sığırlarda prognostik indeks olarak 

Anyonik Gap 
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Özet : Aıbomasum deplasmanlı ve sekum dilatasyonlu ve torsiyonlu 
toplam·· 66 vaka kayıtları, kalp vurum sayısı, pla·z-ma baz fazlalığı (iBE), 
serum klorid (CI-) ve Anyonik gap (AJG) 'ın proıgnosıtik indeks olarak 
kullanılıp kullanılmayacağının 'belirlenmesi airıa.cıyla incelendi. Sığırlar-

da kalp vurum sayısı: ~90; BE:)+7.5,(-5; cı-. ·:,88 ve AG:)26sınırlarına 

göre gruplandırıldı. En yüksek ölüm oranı % 73 .. 3 ve % 5l2~6ı3 He sırasıyla 
AıG ve cı- konsantrasyonunda gözlendi ( p< 0.05). Operasyon öncesi 
AG'ın hesa~planmasının, aibo~asum deplasmanlı ve sekum dilatasyonlu 
ve torsiyonlu sütçü ine'kierde prognostik indekl3 olarak güvenilir o:lduğu 
·bulundu. Anyonik .gap'ın, BE ve kalp vururo sayısından prognostik in­
deks olarak çok daha güvenilir ve doğru bir indeks olduğu be1irlendi. 
cı~ konsantrasyonunun ise, ikinci .bir kriter olarak kullanılaJbilece.ği so­
nucun3. varıldı. 

Sumary : Case records of total 66 cows with albomasal displacement 
and cecal dilatation and torsi.on were exa·mined to determine whethar 
the preoperatiıve heıart rate, pJasma base ex,:::eGs . (HE) con•centration, 
serum chloride (Cl-) and Anion .gap (:A:G) could be used as a prognostic 
index. Cows were divided into grouıps according to the folloWing ranıges; 

Heart rate ~90; BE:)+7.5, (-5; cı~: 488; AG:)26. Tıhe higest deadrates 

were .observed with 7.3.:3 % and 5.2.6.3 % in AıG and cı-, respeıctively 

(p < 0.05). It wtas found that preoperative calculation of AıG could be 
relia1bly used and predict the outcome of abamasal displacement and 
cecal dilatation and torsion in dairy cattle. The .AJG was muc!h more ac-

(1) Yrd. Doç. Dr., S. ü. Vet. Fak. İç Hastalıklar Bilim Dalı, Konya-Turkey. 
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curate index for predicting outcome than BE and heart rate. cı- concen­
trıation could be used aıs the second criterion. 

Introduction 

SuT,gkal m.anaıgement . of Jeft displacement of . a!bomasum (LDA), 
ri.ght djspla:cement of aıoonıasum (RDA), aibomasal torsion (AT) and 
ceca'l dilataıtion and torsion (CDT) is tJhe treatment of clıoice, but the 
surıvival rate decreases as the condition progresses. A preoperative index 
which ac,~mrately predkts tıhe postsurgkal outcome of LDıA,. ·:·RDA, AT 
and CDT in cattle woııld be useful in determıining whether surıgical carrec­
tion is econnmically wise. 

In ;:ı study of ·cattle ·with A'I\ the preoperative serum cı- cancentra­
tion and preoperative heart rate were found to be useful as prognostic 
indicators. lt has been poin~d out thıat cattle in which .the preopera.tive 
serum cı- concentration was 719 mEq/L or in wıhıich the heart rate was 
100 beat/min. had a poor pro.gnosis for survival (lDL Hjaırtkja~r and 
Svendsf'n (4.) found tha·t as the total lactate a.:::i;ivity. incr:eıased, .the şur­
vival rate .decreaısed in the case of RDA and AT. In an anather study, it 
was found that the surıvival rate c;f cows with AT deıcreased or the BE 
concentration decreased; the lowest survi:val rate was oıbser:ved in cows 
with BE - 0.1 mEq./L (9). 

Since the introduction by· Ga.mple in 19r50 o.f the "Gamblegram" as a 
:method of expı~essing the interrelationsihip of anions and cations, most 
physicians have becnme familiar with the concept that there exists a 
balance hetween thes·2 ions. In the- cnmmon methods for expressin~g ·this 
bal:ance, a diıfference between the anions and cations :i:s gen~rally ·present 
and this has been re:ferred to as the "anion gap" ('1!1, 14). The· anion' gap 
(AG) ıs cuıstomarily calculate:d as, AG: (Na+) +.(K+)- (Cı--)+ (HC03-). 

Same ccı.lculation of the AG may. iıgnore tıhe concentration of K+,. since 
it is qui.te consistent and quite sınall. When K+ is excluded, the formula 
for calculating the &.nion gıap is as fo.Uows; 

The anion gap in ·caıttle iıs approximately 14 mEq/L when is calcu­
lated oy the first formula. 

'Dhis gap has been shown to have elinical and laibarotorry significance. 
The re· ha~ e been several recen t brief. reports (ıl, 6, ıle) regarding to the 
clini'cal value of using AG in patient diagnosis and manageimerit in hu­
man n1edicine. 
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This study was designed to evaluate whether the calculated AG is 
suitaıble as a prognostic index in the caseıs of aıbo.maısal disp1acement and 
CDT, .and t'O .compare tJhe use of AG with that of serum chloride ·concert­
lation, BE a.'1d heart rate as prognostic indkes. 

Materials and Methods 

Case ~records :20 cows with LDA, 18 cows with RJDA, 18 cows 
wi.th AT and 10 cows wi th CDT admi tted to the Large Animals Internal 
Medicine Clinic, ~aculty of Veterinary Medidne, University of Utrecht 
were rcwieved. The ca ttle ranged in age from 1.5 yeam to 7 years. The 
b:;:eed of the all cows was ·Holstein Fresian. , 

The surıgical treatment was applied to all cows. Sur.vival was defined 
as rec6very o:f the patien:t to ·the point of being discıll'arged :Drom the clinic 

.'to the owner; Deaths oc·curing, due to various cıauses while t'he cows were 
hospitalized ·weTe tabulated. Tihe deaths beyand this occurinıg after dis­
char.ge, as well as deaths due to slaughter for faıilure to return to produc­
tion. Shortly after admission to the clinic, sistemic clinkaJ examill'ation 
was done and the blood sa·mpleswere eollected :Drom jugular vein dire<::tly 
into a hepa,rinized ('.Dhromıbo'liquine R, Or.ganon Tecnica, 0 .. 2 mg/ml blood) 
syring. 'I'he samples were transported immediately to the laıborotory for 
pH and blood gas analyser(*). The plasma BE and HCO:;- concentrations 
were calculated us~ng Siggıard-An:derson normogra.m. 
• l ~ J ' • . " ' • . __. 

In the rnean time,· blood sample was colleıcted· from jugular veLn for 
the d:etf'rmination of serum Na+, K+ and· cı- concentrations. Serum Na+ 
and· K'· concentrations were measured Flamerphotometrically (**). Serum 
cı- concentration was measured electrometrically (***). 

Cows were divided into groups according to the following ranges; 

Heart rate (beat/min) : )90; BE (mEq/L):')+7.5,<-5; Cl- (mEq/L) 

:,88; AG ( mEq/L) :)26 Accurıacy df preoperative heart ra~e, BE, cı- and.A!G 

values · in predic:ting the outcome· of aıbomasal displa,~ement 'and CDT 
cases were eıvaluated usinıg student t test. CoTrelation witihin these predicM 
tive indices was calculated (3). 

( * ) ABL, 33.0 Radiometer, Gopenhagen, Denmark. 

( ** ) Model 243 Instrument La'barotory Ine. Lexington, M .. A. 

<:**) Chlor-o-Cou~.ter, Marius. 
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Results 

Durin:g the hoopitalization, 5 cows witJh RII)A and 8 cows with AT 
died after surgıi:cal medication, w:ı.ile deadılı did not occur in any case of 
LDA and CDT. 

The number of instances and outco.me in di.fiferent ranges o'f heart 
rate, BE, cı- and AG aıre shown in table 1. The major discrepancy be­
tween observed and expecteıd survival ·was for co·ws with heart rate : 

)90; BE:)+7.5, <-5; cı-:~88 and AG:)26 

The number of instances, outcome, death rate and surviva·l ra'te in 
the above range of he art ra te, BE, Cl- and AG are shown in Tıable 2. T!he 
hi.ghest death rates ·were o:jsefiVed with 713.33 '% and 5!2.63. 1% in AG and 
oı-, re.spec~tively. t values oibtained from different predictive indices are 
shown in Talble 3. A statistically significant negative linear correlaıtion 
(r : -0.62) existed (p < 0.{)11) :between .AJG and serum c!hloride (Talble 4). 

AG was founıd to be significantly different from hear.t rate and BE 
(p < 0.05), while cı- w.as not significa;ntly different fro.m heart ra te and 
BE (p > 0.015). There was no difference between .AJG and cı- (p > 0.05). 

;., 
Discussion 

The present study reN"ealed- that UD.A and CDT were not lifethreıating 
conditions. Bec.ause acid- ıbase and fluid- electrolyte disturıbances do noi 
coınmonly deveılop in these conditions (ıl3). In this study, the hig!hest kG 
values in LDA and CDT were found to be 2.3.7 and 2:4.6 respectively. So 
death did not occur in any case of LDA and ODT. 

Cattle with RDA and AT typkally develop metabolic alkalasis due 
to the sequestration of Cl! bomasal secreations rkh in HCL These _ cows are 
hypochloremic and have a high BE concentration. However in cattle 
with seveTe and prolonged AT, these appears to be overriding ·metabolic 
acidosi'; with a low BE concentration (4). This can be dassirfied as a 
mixed primary add- base disturbance (7) in wlhich an increasingly se­
vere me~aıjolic acidosis, beoause superimpoısed, on the e'Xisting metaibo'lic 
alkalosis Iate in the course of the condition. 

The ,metalbolic a'Cidosis is protbalbly cauısed by severe dehydration and 
asso'ciated with hypovolemia and decreased tissue perfusion. In addition, 
the post ·mortem evidence of abnmasal ·wall necrosis in many of these 
cows indir:::ates thıa t the severe di s ten tion and twisting of the ab o masum 
and associated with vis,cera are likely have to caused occlusion of the 
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Taible 1. The number of inıstances and outcome in different ranges of 
Heart rate, Base excess, Chlor concentrations and Anion gap. 

Heart Rate 

B as e excess 

Chlor 

Anion gap 

Ranges 

120-90 

89-7.9 

78-60 

The number 

of instances 

30 

23 

113 

( + 24) - ( + 7 .'5) 20 

( +7.4)- (-4.9) 38 
(---113.1)- (~5) 8 

119 -ıo.ı 24 

100- 89- 2·3 

8•8- 53 19 

5.5.4- 2•6 15 

25.9- 20 2'5 

19.9- 9.3 216 

Die d 

lıl (7 AT, 4 RDA) 

2 (1 AT, 1 RDIA) 

7 ('4 AT, 3· RIDA) 

2 I((RDA) 

4 (AT) 

3 (2 AT, l RDA) 

lO (·6 AT, 4 RiOA) 

ll (8 :AT, 3 R[)A) 

·2 ( 1RDA) 

Survi-val 

19 

21 

1'3 

36 

4 

24 

20 

9 

4 

23 

2•6 

vascular supply to these OTrganıs. This woulıd result in an increase in an­
aerobic metalbolism ·witıh the occumulation of lactate and other organic 
acids in the bloodıbuffer systems and cause a decrease in BE concantra­
tion (4). 

In ihis study, 5 cows with RDA died during hosıpittalization. 3 of tıhem 
had metaıbolic alkalosis and the anoıther 2 co'ws had a normal acid-lbase 
status. The lowest and the higıhest value of the AG in these cows were 
21.,2 and 30 .. 3, re.spectively. 8 co·ws with AT died during hospitalization. 
5 of them had metabolic acidosis and the anotıher 3 cows had meta!bolic 
alkalosis. Tihe lowest and hi,ghest value of AG in these cows were 3.3.4 
and 55.4 respectively. 

It is ·well known that metaibolic addosis, dehydration, therapy with 
sodium saltıs of strong a:cids, thenpy with certain antibiotics and metaıb­
olk ::ılkalosis c'ause elevated AG (.2). Accumulation of organic or inorıgan­
ic acidiS in the extracellular space ca use changes in the serum HC03- con­
centration and in the AJG (12). However, it has been repo·rted that metaıb­
olic alkalasis oan ca use 3 or 5 ·mEq incre~asi in AG (2, ll). Smithline and 
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Table 3. Valueıs obtained from dlfferent predictive indices. 

AG 
cı 

BE 

HR 

2.5:43>( 
1.105-
0.120'5-

X; p < 0.05 
-; p > 0.0'5 

BE 

2.3t18x 
0.907-

Ta'ble 4. Oorrelation values within HH, BE, Cl and AıG. 

AG 
cı 

BE 

HR 

0J27x 
-0.,20-

-0.09·-

X; p < 0.015 
xx; p < O.ü1 

-; p > O.Q5 

BE 

-o~t9-

-o.5ıxx 

cı 

L28o-

cı 

-0.6\2xx 

Gardner ~lı1) stated that i.ıhe reason of i.lhis increıment i.s unknown. W;here­
as, Emmett and Narin-s (:2) stated that this inerement attributahle to an 
increase in plasma lactate. Because a rise in pH stimulates the net pro­
duction of lactic acid by many tissue. 

Althougıh Simpson et al (9) has stated that cattle in which the pre­
operative BE. was <- O.ü had a poor prognosis for su:rıvival .In this study, 
1ı1 cowc:; (18 Atr, 3 R'DA) died when BE ranges: > + 7.'5, <- 5 were 
taıken as a prognosüc index (p < 0.05). Smith (10) pointed out that cattle 
·with AT had presurgical cı- concentration < 7:9 mEq/L or heart rate 100 
minute had poor prognosis. In this study, heart rate was als-o not found 
as a progn:ostic index (:p > O.Oı5), while cı- concentration : < 88 mEq/L 
and AG : > 26 weıre found as a relialble prognostic index (p < 0.015). But, 
A!G seemed to be more reliable as a prognostic index, becıause of high 
death rate (7l3.ı3/3 '%). However cı- aoncentration can be useıd a.s the sec­
ond eriterian to determine whether a cow with aıbomasal displacement 
and CDT sJ:ı.oi.ıld be treated or eutlhanatized. 

In condusion, it vas found that preoperative calculation of AG could 
be .reliab:ly uısed as a prediction for the outcome of albomasal displaceıment 
and CDT in dairy cattle. The AıG ·was a muc!h more aceurate index fo-r 
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predicting the outcome than BE or heart ra te. cı- eoncentrıation oan ·be 
u sed :ıs the second eri teri on. 
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