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Respiratory diseases in horses are common, and with the increase in the population of this species, they pose a serious challenge
to practicing veterinarians. In the case of respiratory diseases, a primary factor in determining the correct diagnosis is the skillful
combination of data collected from the patient history, a detailed clinical examination and the results of additional tests. Ausculta-
tion of the lungs in horses is performed routinely, if respiratory diseases are suspected, but still an underestimated source of infor-
mation is the percussion of the chest. With the development of diagnostic techniques applicable in human medicine, new opportuni-
ties have also emerged to examine the respiratory tract in horses. Increasingly, standard diagnostics performed in these animals
include endoscopy, radiology, ultrasound, blood gas testing and collecting material to microbial culture. Some diseases can be
diagnosed only during endoscopy while the animal is moving. For this purpose, a treadmill with a variable speed is used. Currently,
bronchoalveolar lavage (BAL), tracheal wash (TW) and centesis of the thorax are applied more ofien. An examination of high diag-
nostic value is lung scintigraphy, but due to the price of the equipment and isotope storage problems it is not available in most de-
veloping countries. These tests are aimed at both a correct diagnosis and monitoring the course of treatment.

Key words: horses, respiratory diseases, airway endoscopy, bronchoalveolar lavage, tracheal wash.

3acTocyBaHHSI JOXAaTKOBUX METOAIB JOCJIIKEeHHS JJIsl JIAaTHOCTUKH pecmipa-
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"Kagpeopa enympiwmix x6opo6 3 xninixoio xoneii, cobax i komie
Dakynvmem emepuHapHoi meduyunu, Bpoyrascokuii npupoonuquil ynieepcumem, Bpoynas, [oavwa
? Kagpedpa enympiwnix xeopo6 meapun ma kniniunoi diaznocmuku, Oaxyibmem eemepunaptoi mMeouyunu
JIveiscoruil nayionanvhuil ynieepcumem eemepunaphoi meduyunu ma 6iomexnonoziti imeni C.3. Iicuyvkozo,
syn. Ilexapcoka, 50, m. Jlvsis, 79010, Vkpaina

3axeopiosanns opeanie Ouxans y KOHell WUPOKo po3n0BCIOO0IICeHI, WO N8 A3aHO 3i 30iNbUeHHAM NONYAAYIT Y020 BUJY MBAPUH.
Xeopobu opeanie ouxanms a6as10mes cob0i0 cepliosHy npobnemy Ons NPAKMuKylouux aikapie eemepunapHoi meouyunu. Y eunaoxy
NOA6U 3AX60PI06AHL OUXATLHUX WINAXIG, 20N06HUM (AKMOPOM Npu NOCMAHOBYI NPABUILHOZ0 OIA2HO3Y € 6Mile NOEOHAHHA OAHUX,
3ibpanux 3 icmopii Xxopobu meapuHu, nogHe KiiHiune 00CTIONHCeHHA | pe3yIbmamu 3aCmocy8aHHs 000AmMKO8UX MemOoOis.

Ilpu nioo3pinni na 3axX60pI06AHHS OP2aHi6 OUXAHHA NPOBOOUMBCA AYCKYIbIMAYIA Jle2eHb, npome Ha Cb0200HI HeOOOYIHIOEMbC
iHghopmamusHa yinHicmv nepKycii epyOHoi KIimKu 6 KoHell.

3 possumxom memoois 8i3yanvHoi 0iaeHOCMUKU, WO 3ACMOCO8YIOMbCS 8 2YMANHIN MEOUYUHT, BOHU CINANU MAKOIC UUUPOKO 61PO-
6a02ICYBAMUCS ) BEMEPUHAPHY MEOUYUHY, 30KpeMda | 0is O0CAIOICeH s OUXATbHUX WAAXI8 Y KoHell. Bce uacmiue 6a306i docniodncen-
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HA Y Yb020 GUOY MBAPUH BKIIOYAIOMb eHOOCKONIUHEe, PEeHMeeHON02iuHe Ma YIbmpa38yKose 00CTIONCEeH S, GUIHAUCHHS KUCTOMHO—
OCHOBHO20 OANAHCY KPOBL, MIKpOOionociune docnioxcents. OKpemi 3aX80PIOGAHHS MOICYMb OIAZHOCMYSAMUCS MITbKU 3d OONOMO-

2010 eHOOCKONiT nid yac pyxy meapunu. 3 yicro Memor UKOpUCmogyemocs 0ic08a OOPINCKA 3i 3MIHHOIO WGUOKICMIO.

B oanuii uac 3 diaznocumuynoio memoro 6ce yacmiuie 3acmocogycmuvca bponxoansveeonapuuil nasadxc (bAJI), acnipayia mpaxei
(tracheal wash, TW) i yenme3s epyownoi knimku. Bucoxoinghopmamusnum memooom 00cniodxicenuss € cyunmuepagia nezensb, 0OHAK
yepe3 BUCOKY 8apmicib 00IAOHANHSA | 30epicaHHs I30MONi8 yeti Memoo HeOOCMYNHULL 8 OITbUOCIT 6eMePUHAPHUX KITHIK.

3acmocyeanna 6i3yanvHux Memooie 00CHIONCEHH KOHell CHPAMOSAHI Ha NOCMAHOBKY NPAGUNbHO20 0IAZHO3Y Md KOHMPOIO 3a

eqhexmueHiCmIO IiKy8aHHs.

Knrwwuosi cnosa: xoni, pecnipamophi x6opobu, 8i3yanvHa JlacHOCMUKA, OPOHX0ATbECOAPHULL 1a8adic, acnipayis mpaxel.

Endoscopic examination of the respiratory tract.
Examination of the respiratory tract with an endoscope is
irreplaceable and it is often impossible to make a correct
diagnosis without it. It enables direct visual contact with
the upper respiratory tract, trachea and bronchi. As with
any test, endoscopy of the respiratory system should nev-
er be evaluated independently of the clinical symptoms
and the results of other tests. Unfortunately, very often in
practice we deal with the selective execution of high—tech
procedures, while ignoring these basic, equally valuable
diagnostic methods (Smith et al., 1994).

The test is performed using endoscopic sets consisting
of a video—endoscope, video channel, a light source, a
video processor and an LCD monitor. The whole set
should be placed on a special apparatus trolley. However,
due to the large size of the whole device and the ability to
move it only on a hard and level surface, such a solution
can only be afforded mainly by a veterinary clinic.
Equipment manufactured by leading brands such as Karl
Storz", Canon® and Nikon® provides optimal parameters
for the user and high quality and reliability. The most
commonly used endoscopes have an outer diameter of
9,5-13,0 mm, which allows one to perform testing both in
foals as well as in adult horses, whereas the standard
length should not be less than 1,8-2,0 m. Of special im-
portance is the option to save digital data on the comput-
er's hard drive or print images.

The examination needs the assistance of at least two
people, one of whom holds the horse with a twitch ap-
plied to the animal's upper lip, and the other directs and
supports the working part of the endoscope. The medical
examiner then has both hands free, which allows easy
handling of the endoscope head and interpretation of
images. Quite controversial is the use of sedatives before
examination of the upper respiratory tract, because they
can impair the function of the throat and larynx, which in
turn can alter the result. Instead, a combination of
xylazine or detomidine with butorphanol can be success-
fully used which, in the case of inflammation of the tra-
chea and further respiratory tract, effectively eliminates
the cough reflex and reduces patient discomfort during
the examination (Sweene et al., 1992).

The working part of the endoscope is introduced into
the lower nasal meatus, directing it slightly downward
and medially. This step should be carried out fairly quick-
ly, because it is a part of the examination, during which
animals may react quite violently. It is recommended that
a detailed inspection of the front part of the nasal meatus-
es is not performed when the endoscope enters the nasal
cavity, but when it is removed. At the end of the examina-
tion the animal is quieter and this allows for a careful
examination of this part of the respiratory system.

When the endoscope has entered about 35 cm into the
nasal cavity in an adult horse, its throat and larynx should
be available for inspection. The presence of hyperplastic
lymphoid follicles is normal in this area. They may be
present in varying amounts. The follicles are most com-
mon in young horses, and the amount is reduced with
aging. On inspecting the throat, the palatopharyngeal
arch, soft palate as well as guttural pouches can be as-
sessed. The guttural pouches are available for inspection
using a thin endoscope; however, biopsy forceps need to
be introduced into the working channel. This allows the
removal of cartilage caps which close the entrance into
the guttural pouch (Figure 1, 2) and the introduction of
endoscope tip there (Sweene et al., 1992; Savage, 1997).

Figure 2. Guttural pouch mycosis

During the examination of this area, attention should
be paid to the appearance of mucosa, pulmonary vascular-
ity, and the presence of any lesions and erosions. The
location of the epiglottis should be dorsal to the palate,
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and its edge "serrated" with visible vascularity on its
dorsal surface. Testing for laryngeal hemiplegia involves
the assessment of arytenoid cartilage symmetry and their
abduction. However, one should be aware of the possibil-
ity of the misinterpretation of images viewed due to im-
age distortion as a result of the endoscope being posi-
tioned asymmetrically. If there is any doubt about the
diagnosis, the test should be repeated by introducing an
endoscope through the other nostril or, if necessary, per-
formed in motion, on a treadmill.

The next stage of examination is to introduce the en-
doscope into the trachea. Tracheoscopy is quite often
done in order to determine exercise—induced bleeding in
horses. When the endoscope has entered into the trachea,
attention is drawn to any secretions. A large amount of
residual mucus is characteristic for recurrent airway ob-
struction (RAO) and inflammatory airway disease (IAD).
While inspecting the trachea, and after administration of a
small amount of physiological fluid by working channel,
bronchial secretions can be collected to perform cytology
(Hoffman et al., 1998). Due to the possibility of contami-
nation of the sample during its extraction by the working
channel, tracheal secretions should be collected with a
disposable, sterile cannula for microbiological examina-
tion. A difficulty in collecting biological material can
occur when secretions are dense or a small diameter can-
nula is used. Then, the only option is to collect the trache-
al aspirates via the transdermal route. A strong cough may
hinder the tracheal bifurcation and main bronchi inspec-
tion (Figure 3). This is due to stimulation of the numerous
receptors there. In such a situation, it is desirable to ad-
minister a small amount of lidocaine or mepivacaine via
the working channel (Darien et al., 1990).

Figure 3. Tracheal bifurcation and main bron-
chi inspection

One of the procedures performed during bronchosco-
py is transbronchial lung biopsy, which is indicated main-
ly in endobronchial lesions. Another important diagnostic
procedure is bronchoalveolar lavage (BAL). This repre-
sents a liquid biopsy of further parts of the bronchial tree
and alveoli. Collected cells are useful for the diagnosis of
non—infectious diseases, neoplasia and interstitial lung
diseases. BAL is actually the only examination confirm-
ing recurrent airway obstruction (RAO). The diagnostic
value of this test is extremely significant, and the risk of
complications low.

Bronchoscopy cannot be performed in patients that do
not cooperate or which, in spite of sedation, are restless. It
should not be performed in patients with cardiovascular
instability, a low cardiac output, arrhythmias or signifi-
cant anemia (Davidson and Martin, 2003).

Complications after the procedure are fairly rare.
Many of them develop as a result of the use of sedatives
or anesthetics, and in older horses with chronic obstruc-
tive diseases.

Tracheal aspirates. Samples of secretions from the
tracheal wall can be used for cytologic evaluation, bacte-
riologic culture and virus testing. Depending on the indi-
cations, tracheal mucus samples can be collected through
the endoscope working channel, or transdermally. The
other method allows one to go round the upper airways,
which eliminates the risk of sample contamination by
saprophytic bacterial flora, which reside in the nose,
throat, and larynx (Couétil et al., 2007).

The puncture is performed on a standing animal, after
administration of sedatives. Before performing the proce-
dure, the puncture site, a 10x10 cm area located right in
the middle of the lower half of the neck, should be
clipped and disinfected and local infiltration anesthesia
should be employed to the skin and subcutaneous tissue
with 2% lignocaine. The puncture can be easier through
an incision of the skin and subcutaneous tissue using a
scalpel blade.

The puncture is performed between two adjacent cri-
coid cartilages. Most frequently used for this purpose is a
simple injection needle, sized 12 or 14G or 8-10G trocar.
Through the injected needle or trocar, a sterile polyethylene
catheter is inserted into the interior of the trachea, by set-
ting its tip in the direction of the bifurcatio trachaea.

A strong cough is normal, then, caused by irritation of
receptors on the inner wall of the trachea. The air during
coughing should not move the catheter tip in the direction
of the upper part of the trachea and larynx, as this may
distort the results. The next step is to remove the injection
needle or trocar, which reduces the probability of damage
to the catheter and contamination of the sample. Using the
catheter, approximately 25-35 ml of slightly warmed,
sterile 0,9% NaCl solution is introduced, and immediately
after, fluid can be aspired. If it is necessary, the procedure
can be repeated 3—4 times to increase the volume of the
sample (Derksen et al., 1989; Bain, 1997).

The most common complications of collecting trache-
al aspirates are injection site abscesses, inflammation of
the skin and connective tissue, and, rarely, subcutaneous
emphysema, or damage to the cricoid cartilages.

Thoracentesis. Thoracentesis is a procedure to collect
fluid from the pleural cavity and its cytological or bacte-
riological assessment to determine the etiology of the
fluid in the pleural cavity. The most common diseases
with an accumulation of fluid in the pleural cavity are
pneumonia and pleural chest wound penetrating into the
pleural cavity, neoplasia and various cysts. The presence
of fluid in the pleural cavity can be suspected based on
auscultation and percussion of the chest. The presence of
fluid is confirmed by ultrasound examination of the chest,
and a simple puncture can be performed for diagnostic or
therapeutic purposes (Shott and Mansmann, 1990).
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The chest puncture technique is relatively simple. Thora-
centesis is performed between the 6th and 7th intercostal
spaces, 3—4 cm above the cartilage—bone connection (Figure
4). Prior to surgery, the injection site should be prepared by
carefully shaving, washing and disinfecting an area measur-
ing 5x5cm, whose central point corresponds to the puncture
site. Thus prepared, the operating field should be anesthe-
tized using a sterile anesthetic agent. The puncture is per-
formed with a thick puncture needle or a device comprising a
needle and a catheter which must be connected to a three—
way stopcock. It is connected with a 30 or 50 ml syringe and
a conduit to discharge the syringe. There are also ready—
made, disposable sets of needles, syringes, stopcocks and
catheters designed for easy, safe puncturing of the pleural
cavity. The needle should be inserted perpendicularly to the
skin, along the front edge of the rib, which allows the vein,
artery and nerve located on the back to be avoided. To pre-
vent damage to the lungs, it is recommended not to aspire
fluid from the pleural cavity under a high vacuum (Light,
1990).

Figure 4. Performance of thoracentesis in horse

In the case of an unsuccessful puncture in a given
place, it is recommended to repeat the procedure at anoth-
er point on the chest. This is due to the possibility of the
leakage of fluid from the pleural cavity and the formation
of soft tissue local dermatitis and cellulitis.

Fluid is collected into tubes with EDTA for cytologi-
cal assessment and to test tubes for biochemical analysis.
For microbiological analysis, two tubes are used, one of
which must be filled entirely; therefore, air is removed
and anaerobic bacteria can be cultured.

The most important contra—indications to pleural cavi-
ty puncture are coagulation disorders, respiratory failure
(except in cases when the puncture's goal is to treat it),
and cardiac arrhythmias. Each time, before insertion of
the needle into the pleural cavity local infection of the
chest wall should be ruled out.

The most common complications caused by punctur-
ing the pleural cavity are a mild pneumothorax and in-
flammation of the skin and connective tissue around the
injection site. Other less common but more serious com-
plications are mainly puncture of the heart, lungs and
diaphragm laceration and puncture of the spleen or liver
(Rush and Mair, 2004).

Conclusions

Multiple diagnostic tools are available for evaluating
upper and lower respiratory tract of horses. Detailed his-
tory, clinical examination together with additional tests,
including airway endoscopy, TW and BAL are critical to
determining the correct diagnoses. During selection of
additional tests, one should consider patient temperament,
clinical status and financial possibilities of the owner.
Understanding how to deal with the sample, collection
procedures and further handling of the sample, is critical
to achieving an accurate diagnosis.
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