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PROGNOSTIC VALUE OF PHYSIOLOGICAL PARAMETERS IN EQUINE COLIC PATIENTS
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The article describes the results of a study of 46 heads of horses with colic syndrome at the veterinary
clinic of the Lithuanian University of Medical Sciences in the period from 2016 to 2018. Upon arrival,
anamnesis, condition of horses and duration of colic syndrome were recorded. During the clinical exami-
nation, 9 physiological parameters were recorded: temperature, heart rate, capillary filling time, mucosal
color, respiratory rate, gastrointestinal noises, gastric reflux, digital pulse and volume of packed cells.

All animals were divided into 2 groups: survivors and non-survivors. After that, the 9 physiological
parameters described above were compared in two groups to determine their significant prognostic value for
the survival of horses.

Nine variables were used in the Cox proportional risk model. The odds ratio and the corresponding
confidence interval were obtained.

The paper shows the results of the survival rate of horses, taking into account the sexual trait. The
causes of the appearance of colic syndrome are analyzed. The most important physiological parameters in
relation to the appearance, course and completion of colic syndrome have been identified.
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B daHHOU cmambe onucaHbi pe3yrbmamel uccriedogaHusi 46 2o108 nowadeli ¢ CUHOPOMOM KOJIUK Ha
6ase KpyrnHoU eemepuHapHOU KiuHUKU Jlumoeckoao yHugsepcumema MeOUUUHCKUX Hayk 8 rnepuod ¢ 2016
rno 2018 200ki. Mo npubbimuro XUBOMHbIX 8 KIIUHUKY Oblfu 3anucaHbl aHaMHEe3, cocmosiHue fowadel u
npodosmKumernbHocmMb CUHOpPoMa Kosluk. Bo epemsi KnuHu4deckoz2o obcriedosaHusi 3apeaucmpuposaHbl 9
u3UOoIo2UYECKUX NapaMempos XU8OMHbIX: memMrepamypa, JYacmoma cepOeyYHbIX COKpauwleHul, epems
HaroJIHeHUs Kanusnnisapos, ugem criuducmodl 060s104Ku, Yyacmoma ObixaHusl, KeslyO04YHO-KUWEYHbIE WYMbl,
XKernydo4HbIU peritoKe, Uughpoeol ryrbc U 06beM yrnako8aHHbIX KIemok.

Bce xusomHblie 6biniu pa3desnieHbl Ha 2 epynnbl: ebiXuswUe U He ebhxuswue. llocre Yeeo cpasHu-
eanu y 08yx epynn 9 ebiueornucaHHbIX ¢hu3uosI02uU4eCcKUX napamempos, Osisl 8bISCHEHUS UX 3Ha4yumesibHoU
rpoeHocmuyeckol ueHHocmu 0711 8bixueaemocmu siowaded.

B modenu nporniopyuoHanbHo2o pucka Kokca ucrnionb3oeasnuck 0essime rnepemMeHHbIX. bbiu nmomy-
YeHbl OMHOWEeHUEe WaHCo8 U coomeemcemeyouull 0osepumerbHbIU UHmepesar.

B pabome nokasaHbl pe3ysribmambl bhxusaeMocmu Jsiowadell C y4emom [0/108020 MpU3HaKa.
lMpoaHanusuposaHbi NPUYUHbI 0SI8NI€HUST CUHOpOMa KoUK y nowadel. Ha ocHoge pe3ynbmamos uccriedo-
8aHUs1 8bisiB/IEHbI HAUbOIee 8aXxHble (hu3UOI02UYECKUE NapaMempbl 8 OMHOWEHUU 0SIBNIEHUST, MeYeHus U
3asepuieHusi CUHOPOMAa KOJUK.

Knodesble crioga: Konuku, ucxod, nowadb, ¢huduosioaudeckue rnapamempsi.
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OnbeuHa Anynbckume — Grove eemepuHapriblK aypyxaHacbl MeH KruHukanapsl, Fakenham,
¥rbibpumanusi.

LoHama MukanayckeHe — Jlumea MeduuuHanbiK feinibiMOap yHueepcumemi (LUHS), eemepuHapribik
akademus (VA), ipi BemepuHaprbik knuHuka, KayHac, Jlumea.

byn makanada 2016-2018 xbindap apanbirbiHOa Jlumea meduyuHa fbiribiMOapbl yHUBEPCUMEMIHIH ipi
8emepuHapsibiK KIUHUKackIHbIH 6a3acbiHOa KOIUK CUHOPOMbI 6ap 46 XbiNKbIHbIH 3epmmey Homuxxernepi
cunammarraH. Opbip XaHyap KNUHUKara KerleeHHeH KeliH XbIfKbinapObiH mapuxbl, xardalbl XoHe KOMUK
CUHOPOMBbIHbIH Y3aKmblfbl Xa3blri0bl. KNuHUKarnblK mekcepy Ke3iHOe KOMuK cUHOpoMbl 6ap XblnKblnapObiH
morbI3 ¢husuonoausinbiK napamempriepi mipkendi, aman almkaHda: memrepamypa, XypeK COfy xuiniei,
Kanunnspnaapdbl Monambipy yakbimal, Wblpbiumbl KabbIKMbIH MYyCi, MbIHbIC arny Xuiniai, acka3aH-ilueKk Wyhbl,
ackasaH peghrtokci, caHObIK IMMynbc xeHe oparnfaH xacywanapobiH Kernemi.

OkenepumeHm kesiHOe 6apribiK XxaHyaprap eki mornka 6eniHdi: mipi KanraHOap »oHe mipi Kanma-
raHOap. OcbiOaH KeliH eki mornma »orfapbiOa cunammarsrad 9 ¢ou3uoso2usisibIK napamemp casnbiCmblpbisi-
Obl, 051apObiH XblIKbIIapObIH 6Mip Cypyi ywiH alimapribikmad 6ormkamObl MOHIH aHbiKmay MakcambsiHOa.

KokemebiH nponopuyuoHandsl mayeken modesniHde morbi3 aliHbiMaribl KordaHbiniObl. OHbiH 6apbicbiHOa
KoaghchuyueHm KoaghhuyueHmi xeHe muicmi CeHimMOiniKk aparnbifbl asibiHObI.

Makanada xbiHbiICMbIK 6ern2iHi eckepe ombIpbir, XbiIKbliapObiH eMIp Cypy HamuXxenepi Kepcemir-
eeH. Xbinkblnapdarbl KOMUK CUHOpOMbIHbIH ceberimepi mandaHObl. 3epmmey HemuxenepiHe cyldeHe
OMbIpPbIr, KOUK CUHOPOMbIHbIH ratda 605ybiHa, arbiMbiHA XOHe asikmallyblHa KambiCmbl €H MaHbi30bl
¢usuonozusAnbiK napamempriep aHbIKmMarobl.

TytiHdi ce30ep: Konuk, MbicsipdaH wWhbify, XbIKbl, (hu3uOIo2UsbIK napamempriep.

Colic syndrome is one of the most common causes of death in horses [1, p. 4]. It is reported that 4 out
of 100 horses are diagnosed with colic syndrome each year [2, p. 98]. Colic can be related to gas
accumulation, sand and feed impactions, enteroliths, internal organ displacements or strangulations of
intestines. A thorough collection of patient history, clinical examination and laboratory testing have been
shown to provide a helpful basis for directing risks and assessing chances of survival in colic cases.
However, an in-depth investigation of the gastrointestinal tract is needed in order to confirm the initial
diagnosis and appoint an appropriate treatment for each patient respectively [1, p. 3].

Physiological parameters of the cardiovascular system, such as heart rate, colour of mucous
membranes and capillary refill time, rectal temperature, respiratory rate, gastrointestinal tract sounds and
digital pulse are important for the evaluation of colic horse. Results of additional diagnostic tests such as
packed cell volume should be also considered in decision regarding the treatment options and predicting the
disease outcome [2, p. 97].

Changes in clinical parameters which include elevated heart rate, increased rectal temperature, pale
or cyanotic mucous membranes, increased capillary refill time, and decreased or absent abdominal motility
are indicative of poor prognosis, severe conditions and higher mortality rate in colic horses [3, p. 95].

The aim of this study is to analyse the prognostic value of physiologic parameters in horses diagnosed
with colic syndrome.

Materials and Methods

This study included 46 horses submitted for colic syndrome to Large Animal Clinic of Lithuanian
University of Health Science (LUHS) in 2016 — 2018 years. Soon after arrival, anamnesis and state of horses
and duration of colic syndrome signs were recorded Physiological parameters as temperature, heart rate,
capillary refill time, mucous membrane colour, respiratory rate, gastrointestinal sounds, gastric reflux, digital
pulse, and packed cell volume were recorded during the clinical examination.

All 46 horses were divided into two groups: survivors and non-survivors. All 46 horses were divided
into two groups: survivors and non-survivors and nine physiological parameters were assessed in these two
groups. Temperature was evaluated as high (>39°C) and low (£39°C). Heart rate was assessed as: high
(more than 60 beats per minute) or low (less than 60 beats per minute). Capillary refill time was classified as
less than 2 seconds or more than 2 seconds. Mucous membrane color was described as normal or
pale/cyanotic. Respiratory rate was assessed as high (more than 16 breaths per minute) or low (less than 16
breaths per minute). Gastrointestinal sounds were classified by auscultation as: present and normal (> 2
spots) or reduced and absence (< 2 spots) for each abdominal quadrant. The presence or absence of gastric
reflux and digital pulsation were determined. Clinicopathological variable as packed cell volume was
described as high (>50%) or low (£50%).

All 9 physiological parameters were compared between survivors and non — survivors to elucidate their
significant prognostic value on equine survival. Microsoft Office Excel 2010 and Microsoft Office Word 2010 were
used for the research work. In this study analysis of obtained information was performed by IBM SPSS Statistics
(version 27.0). Nine variables were used in a Cox proportional hazard model. The odds ratio and the correspon-
ding confidence interval were received. The results were considered statistically significant when P < 0,05.
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Results

In this study, the overall survival rate was 63% (29/46). The research group consisted of 54% stallions
(25/46) and 46% mares (21/46). Large colon constipation and internal organs displacement (both 17%), also
necrotizing enterocolitis, gastric ulcer and distention (9% each) were the most commonly causes of colic
syndrome.

Some physiological indicators have not been established for several horses, therefore the number of
horses varies (Table 1). For instance, heart rate was measured for all 46 horses, meanwhile capillary refill
time was counted for 37 of 46 horses (80%). Heart rate (P<0.001), capillary refill time (P<0.013),
gastrointestinal sounds (P<0.002), gastric reflux (P<0.001) were significant for equine survival. Packed cell
volume (PCV) was also significant (P<0.001). Respiratory rate, rectal temperature, appearance of mucous
membranes and digital pulse were not significant for patients survival.

Table 1 — Predictor factors of death by Cox regression analysis in 46 horses

Variables P OR* 95% ClI
Heart rate <.001 11.45 2.68-48.86
Respiratory rate .338 2.29 0.59-8.78
Rectal temperature 547 3.50 0.28-42.76
Gastrointestinal sounds .002 9.06 2.10-39.02
Gastric reflux <.001 27.00 2.94-247 .48
Capillary refill time .013 11.91 1.33-106.72
Mucous membrane color 510 1.81 0.48-6.76
Digital pulsation .070 4.27 1.00-18.28
Packed cell volume .001 10.54 2.46-45.16
*As odds ratio increases, risk of mortality increases.

A colic horse with the heart rate of over 60 beats per minute had 11.45 times more chances to have a
fatal prognosis (30% non-survivors versus 13% with low heart rate) (Table 2).

Table 2 — Number of non-survival and survival horses in colic by clinical and laboratory variables
2016-2018

Variable Non — survivors (%) Survivors (%)
Heart rate (n=46)
high 30 9
low 13 54
Respiratory rate (n=46)
high 28 37
low 9 26
Rectal temperature (n=36)
high 6 3
low 33 58
Gastrointestinal sounds (n=46)
< 2 spots 35 22
> 2 spots 7 37
Gastric reflux (n=42)
is 21.43 2.38
none 19.05 57.14
Capillary refill time (n=37)
> 2 sec 30 32
< 2sec 3 35
Mucous membrane color (n=40)
pale/cyanotic 20 28
normal 15 38
Digital pulsation (n=42)
is 17 10
none 21 52
Packed cell volume (n=42)
high 26 10
low 14 55
n — number of horses
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Results of patients with an increased capillary refill time demonstrated an 11.91 times greater
tendency for death (30% non-survivors with more than 2 seconds and 3% with less than 2 seconds). The
horses presenting absence of intestinal sounds were 9.06 times likely to die than those with the gut mobility
(35% and 7%, respectively). The hazard ratio of gastric reflux was the highest of all measured parameters
ratio. The colic patients with gastric reflux were 27 times more likely to die compared with horses without
reflux. In this study, non-survivors with gastric reflux were 21% and without gastric reflux were 19% of 42
horses, respectively. Meanwhile, survivors with gastric reflux were 2% and without reflux were 57% of 42
colic horses. Colic horses with an increased packed cell volume have 10 times more chances to die (26%
with an increased PCV versus 14% with low PCV).

Discussion

In this study, 46 horses were diagnosed with colic syndrome. The survival rate was 63% however, a
large portion of colic patients died (28%; 13/46) or were euthanised (9%; 4/46). We aimed to find out whether
the outcome of colic can be predicted based on deviations from physiological parameters. This study had
several limitations. A few horses were not subjected to the full range of clinical examination The second
limitation is the data regarding the cases of euthanised horses was insufficient to determine the causes of
outcome of each case.

In our study, increased heart rate was significantly associated with a fatal prognosis for colic horses
(P<0.001), consistent with other studies (4—7). Farrell with others determined that the highest percentage of
non-survivors were reported to have an elevated heart rate (> 61 bpm) [4, p. 8]. Accordingly, in our study
non-survivors with an increased heart rate were 30% (11/46) and survivors comprised only 9% (4/46). Based
on the study findings, an increased heart rate could be identified as a parameter with a strong prognosis
value in colic cases.

Capillary refill time was found to be significant (P<0.013) prognostic parameter, predicting the survival
of colic horses. Meanwhile, in the other study capillary refill time with a value of = 2 seconds was less
significant (P=0.046) ) [5, p. 12]. Nevertheless, 2014 study noted that this parameter is significant in critical
cases (P=0.002) [6] and is more similar to our study results.

Numerous studies have reported that absence of gastrointestinal sounds even in = 1 quadrant is a
significant indicator for worst prognosis and critical cases had significantly diminished intestinal sounds
compared to medical cases [6, p. 9; 5, p. 11]. Our study confirms these findings as the decreased gut motility
was found to be a significant prognostic indicator in horses with colic syndrome. Equine patients with
absence of gastrointestinal sounds are about 9 times more likely to die compared to the horses with gut
sounds in all four quadrants.

According to other research, the presence of gastric reflux was a reliable significant predictor of
survival. Gastric reflux more represented in non-charged groups than in others [9]. In our study, it was
assessed that colic horses with gastric reflux are 27 times more likely to have fatal outcomes (P<0.001). For
this reason, presence of reflux is able to be a prognostic parameter for critical cases in the treatment.

In some studies it is reported packed cell volume has significant prognostic value between surgical
and medical cases. Packed cell volume was significantly increased in colic horses treated surgically than in
those treated conservatively [8, p. 72; 7, p. 18]. Another study noted PCV as an advantageous variable to
predict fatal prognosis for colic horses, on the contrary, this result was not significant in our study (P=0.2) [4].
In our research, packed cell volume is strongly significant (P<0.001) and horses with an increased PCV had
10 times more chances to have fatal prognosis than those with low or normal PCV. Comparing different
results, packed cell volume can be a significant prognostic indicator predicting the outcome of colic
syndrome.

In our study respiratory rate, rectal temperature, appearance of mucous membranes and digital
pulsation were not significant for colic patients. 2014 study also noted there was no difference in respiratory
reaction and rectal temperature between all outcome groups. [6]. Meanwhile, 2022 study reported respiration
rate is a significant parameter for survival (P=0.01)(4). Another study noted that pale, slightly abnormal and
cyanotic mucosal membranes significantly (P=0.001, P=0.005 and P=0.024, respectively) increased chances
for fatal outcome in colic horses [9, p. 8].

Conclusions

Physiological parameters such as increased heart rate, presence of gastric reflux, absence of gut
sounds, increased capillary refill time, and higher packed cell volume appeared to be relevant predictors of
the fatal outcome. In our study, heart rate and gastric reflux were the most significant parameters. However,
more research for physiological indicators such as respiratory rate, digital pulsation, rectal temperature and
appearance of mucous membranes to find out their prognostic value for colic horses survival is needed

Acknowledgements

This publication has been sponsored by Lithuanian University of health science, Kaunas, Lithuania.

40



BETEPUHAPUA ¥blJIbIMOAPDI BETEPUHAPHbIE HAYKWN

REFERENCES:

1. Ferraro GL. Colic: An Age-Old Problem [Elektronnyj resurs])/ GL.Ferraro// Ceh Horse Rep.
2008;26(1):4. Available from: http://www.vetmed.ucdavis.edu/ceh/docs/horsereport/pubs-HR26-1-bkm-sec.pdf.

2. Cook VL, Hassel DM. Evaluation of the Colic in Horses. Decision for Referral [Elektronnyj
resurs])/ VL.Cook, DM.Hassel // Vet Clin North Am — Equine Pract. 2014;30(2):383-98. Available from:
http://dx.doi.org/10.1016/j.cveq.2014.04.001.

3. Bihonegn Temesgen and Bekele Fasika. Colic in Equine: A Review Article [Text] /
B.Temesgen, B.Fasika //Int J Adv Res Biol Sci. 2018;5(5):185 — p.95.

4. Farrell A, Kersh K, Liepman R, Dembek KA. Development of a Colic Scoring System to
Predict Outcome in Horses [Text] / A.Farrell, KKersh, R.Liepman, KA.Dembek// Front Vet Sci.
2021;8(October): p.1-8.

5. Curtis L, Burford JH, Thomas JSM, Curran ML, Bayes TC, England GCW, et al. Prospective
study of the primary evaluation of 1016 horses with clinical signs of abdominal pain by veterinary
practitioners, and the differentiation of critical and non-critical cases [Text] / L.Curtis, JH.Burford,
JSM.Thomas, ML.Curran, TC.Bayes// Acta Vet Scand. 2015;57(1): p.1-12.

6. Jennings KM, Curtis L, Burford JH, Freeman SL. Prospective survey of veterinary
practitioners’ primary assessment of equine colic: Clinical features, diagnoses, and treatment of 120
cases of large colon impaction [Text] / KM.Jennings, L.Curtis, JH.Burford, SL.Freeman// BMC Vet Res.
2014;10(Suppl 1): p.1-10.

7. Stratico P, Varasano V, Palozzo A, Guerri G, Celani G, Revelant O, et al. Retrospective
Study on Risk Factors and Short-Term Outcome of Horses Referred for Colic from 2016 to 2022 [Text]
| P.Stratico, V.Varasano, A.Palozzo, G.Guerri, G.Celani, O.Revelant// Vet Sci. 2022;9(10):p.1-19.

8. Kos VK, Kramaric P, Brloznik M. Packed cell volume and heart rate to predict medical and
surgical cases and their short-term survival in horses with gastrointestinal-induced colic [Text] /
VK.Kos, P.Kramaric, M.Brloznik// Can Vet J. 2022;63(4):365 — p.72.

9. Wormstrand BH, lhler CF, Diesen R, Krontveit Rl. Surgical treatment of equine colic — a
retrospective study of 297 surgeries in Norway 2005-2011 [Text] / BH.Wormstrand, CF.lhler, R.Diesen,
RI.Krontveit// Acta Vet Scand. 2014;56(1):12. p.8.

Information about authors:

Zoja Mikniene — Lithuanian University of Health Science (LUHS), Veterinary Academy (VA), Large
Animal Clinic, Kaunas, Lithuania, phone: +37061029223; e-mail: zoja.mikniene@/smu.lt.

Indre Mickeviciene — Veterinarian/veterinary pharmacist, UAB VET-1, Kaunas, Lithuania; Lithuanian
University of Health Science (LUHS), Veterinary Academy (VA), Large Animal Clinic, Kaunas, Lithuania, e-
mail: indre.bart56@gmail.com.

Elvina Apulskyte — The Gvove Veterinary Hospital and Clinics, Fakenham, Great Britain, e-mail:
donata.mikalauskiene@/smu.lt.

Donata Mikalauskiené — Lithuanian University of Health Science (LUHS), Veterinary Academy (VA),
Large Animal Clinic, Kaunas, Lithuania, e-mail: eelvinaa@gmail.com.

3051 MukHueHe — Jlumosckul yHueepcumem meOuuuHckux Hayk (LUHS), BemepuHapHasi akademusi
(VA), KpynHasi eemepuHapHasi knuHuka, KayHac, Jlumea, menegoH phone: +37061029223; e-mail:
zoja.mikniene@Ismu.lt.

UHOpe MuuksisuyeHe — semepuHap/eemepuHapHbil hapmayesem, UAB VET-1, KayHac, Jlumea;
Jlumoeckut yHusepcumem meduuyuHckux Hayk (LUHS), BemepuHapHas akademusi (VA), KnuHuka KpynHbIx
XusomHbix, KayHac, Jlumea, e-mail: indre.bart56@gmail.com.

OnbeuHa Anynbckalime — BemepuHapHasi 6onbHuuya U  KruHuku  Gvove, Fakenham,
BenukobpumaHus, e-mail: donata.mikalauskiene@/smu.lt.

LoHama MukanayckeHe — Jlumoeckuli yHueepcumem meduuyuHckux Hayk (LUHS), BemepuHapHas
akademus (VA), KpynHasi eemepuHapHas knuHuka, KayHac, Jlumea, e-mail: eelvinaa@gmail.com.

3051 MukHueHe — Jlumea OeHcaynbiK fbiribiMdapb! yHusepcumemi (LUHS), eemepuHapribik akademusi
(VA), ipi BemepuHapnbik  KnuHuka, KayHnac, Jlumea, menegoH: +37061029223; e-mail:
zoja.mikniene@lsmu.lt.

UHOpe MuukseudeHe-eemepuHap / eemepuHapnblK hapmauyesm, UAB VET-1, KayHac, Jlumea;
Jlumea deHcaynbik fblnbiMOapbl yHUsepcumemi (LUHS), eemepuHapnblk akademus (VA), ipi xaHyapnap
KnuHukacsl, KayHac, Jlumea, e-mail: indre.bart56@gmail.com.

OnbeuHa Anynbckalme-Gvove 8emepuHaprbIK aypyxaHacbl MeH KhuHukamnapel, Fakenham,
¥neibpumanus, e-mail: donata.mikalauskiene@/smu.lt.

LoHama MukanayckeHe — Jlumea MeduuuHanbiK feinibiMOap yHueepcumemi (LUHS), eemepuHapribik
akalemusi (VA), ipi BemepuHapribik knuHuka, KayHac, Jlumea, e-mail: eelvinaa@gmail.com.

41



