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INTRODUCTION

Traditional tracheostomies performed by the insertion of a cannulated tube through
the tracheal wall into the trcheal lumen will be called temporary or tube tracheosto-
mies (HEDLUND et al., 1982). Historically, tracheostomies have been performed to
facilitate passage of air or to evacuate secretions. In equine tracheostomy is indicated
in operative procedures that jeopardize the patency of the patients airway or in dise-
ase conditions that obstruct ventilation proximal to the tracheostomy site. Respiratory
obstruction associated with occlusive inflammation and edema following pharyngeal,
laryngeal and tracheal surgeries may be alleviated by tracheostomies. Ventilation can
be facilitated by tracheoslomies in patients with upper respiratory tumors or trauma,
laryngeal paralysis, infections, or coughing or swallowing difficuities (GABEL, 1969
MOORE, 1979 and JENNINGS, 1984).

JENNINGS (1984) stated that temporary tracheotomy incisions require a tracheosto-
my tube, either commercially available or improvised, to allow continued patency
of the stoma created.

The major complication following temporary tracheostomy is tracheal stenosis
(POLTER et al, 1964 and DAVIES & MASON, 1968 and TATE et al, 1981). The incid-
ence of stenosic scarring or granuloma formation following temjarary tracheostoy
will increase in relation to the time the tracheostomy tube is left in place (TATE
et al, 1981 and JENNINGS, 1984). Such complications may rerequired a second surgical
intervention to restore maximal patency ofthe trachea (KNESHT 5t___li., 1972; GORDON,
1973 and WITHROW et al., 1978).

The indications for, techniques and management of tracheotomy described; however
is little information to document duration and complication of tracheotomy in equine.

The present study was designed to examine and evaluate the clinical, gross and
microscopic healing at intervals following tracheotomy where a Jlackson's (10 mm
od), Tweo Jackson's (20 mm od) Papes (26 mm od) and Peuchs (26 mm od) tracheota-
my tubes (Fig. 1 & Table 1) were used for temparary intubation in doneky.

MATERIAL and METHODS

Nine clinically healthy -donkeys (86-135 Kg. body weight) were used. The age
of each donkey is shown in table 1. The znimals were divided into three equal groups.
On each donkey temparary tracheostomy was performed under the effect of Combelen
(0.2 mg/Kg b.w. im.) and chloral hydrate (5 gm/20 Kg b.w. iwv.). In a dorsal recumbe-
ncy postion, the area at the junction of the upper and middle third of the neck was
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clipped and prepared for aseptic surgery. On the ventral midline, a 8 cm incision
was made through the skin and the superficial cutaneous colli muscle. Deep to this
cutaneous muscle, the paired bellies of the strnothyrohyoideus muscle were visualized.
the sternothyrohyoideus muscles were bluntly divided in the midline with scissors.
The muscle was displaced laterally and the anular ligament between consecutive trache-
al cartilages identified. The tracheal lumen was penetrated with a scalpel and the
incision extended in either direction from the midline with scissors. The tracheal dia-
meter measured through the tracheal incision using sterile scale. The leagth of the
tracheal incision in each donkey is shown in table 1. When the tracheal incision was
compeleted, an elliptical piece of cartilage was removed from the ring above and
below the tracheal incision. A tracheostomy tube was inserted into the tracheal iumen
and secured in nlace. In each donkey, the type and outer diameter (od) of the tube
were shown in table 1. The tracheostomy site and tube were cleaned daily with a
sterile saline solution. All animals were observed for tube fell out, plugging of the
tube with mucus or purulent discharge, cough and subcutaneous emphysema during
the entire period of intubation.

To determine the efficacy of Jackson's tube (10 mm od) as a tracheotomy tube
in young donkeys when this tube was the only airway portal of the respiratory tract,
packing of the nasal passages was performed 2 days following tracheostomy in donkeys
No. 1 & 7. The donkeys were observed frequently for signs of respiratory stridor or
dyspinea during the entire period of packing (3 days).

Following removal of the tube, the wound was left to heal by second intention
and gently cleansed with saline once daily. Tetanus antitoxine was-given at the time
of surgery. Procaine penicillin (20.000 iw./Kg. i.m.) was administered preoperatively
and twiced daily for 5 days. The appearance of the wound was recorded each day.
During exercise the donkeys were observed daily for signs of respiratory stridor or
dyspnea. In each animal, duration of intubation and period to autopsy are shown in

table 2.

Following euthansia, the trachea was removed and the appearance of the tracheoc-
tomy wound was recorded and photographed. Tracheal lumen was measured, and reduc-
tion in lumen area was calculated. The trachea was fixed in 10% neutral buffered
formaline saline. It was dissected and a section of wall containing the tracheotomy
site was routinly processed for Haematoxylin and Eosin staining.

RESULTST

Postoperative clinical evaluations

Displacement of the tube not occured in any animal during the entire period
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of intubation. None of the two donkeys in which packing of the nasal passages was
performed had signs of respiratory stirdor or dyspnea. In donkey No. 1 the tube partia-
lly plugged with mucous during packing of the nasal passages, but the animal was
breathing cornfortably around and through the tube. The donkeys did not demonstrate
coughing or have diffeculty swallowing during this study. There was no purulent discha-
rge from the tracheotomy skin wound at any time. A small amount of mucus accumula-
ted around the tracheostoma for the first two days postextubation but was minimal
after that time. No subcutaneous emphysema was noted during intubation or following
removal of the tube in any of the donkeys. All skin wounds were clean and dry and
could not be separated by gentle digital pressure at seven to eleven days following
removal of the tube. '

Gross appearances
Results are shown in table1 and in figures 1-6.
Histopathologic examination:

At 10 days, in all the stomas were closed with granulation tissue (Fig. 8). The
granulation tissue was most mature adjacent to the tracheal cartilages. At 20 days,
in oll animals the granulation tissue was combletely covered with pseudostratified
columnar epithelium (Fig. 9). In donkey No. 5 the core of the polypoid mass was
formed by inversion tissue and it was completely covere by pseudostratified squamous
epithelium.

It 30 days, in all animals, the surface was covered by a pseudostratified columnar
epithelium. The suﬁerficial lamina propria showed miid lympheytic infitration and the
deeper portion exhibited marked fibrosis. Inversion of the peritracheal tissue was stiil
evident, but appeared as mature granulation tissue (Fig. 10).

DISCUSSION

In this study trecheotomies performed by insertion of a 10 mm, 20 mm and 26
mm outsid diameter tubes through ventral tracheal window into the tracheal lumen.
The tubes kept in place for 7, 14 & 21 days. Most tracheostomy tubes are removed
within 7 to 10 days (TURNER and McILWORTH, 1982 and PETER, 1984). Some obstruc-
tive lesions of the upper respiratory tract require a long-term temperary tracheostomy
for resolution. Examples may include severe obstructive disease following trauma to
the rostral nasal passage, neoplasia of the upper respiratery tract and laryngeal stenosis
(CHERYL, 1982 and JENNINGS, 1984). Long-term temporary tracheostomy is interpreted
as that required for two to four weeks (MOORE, 1977; BRYANT, 1978 and TURNER
& McILWRAITH, 1982). Removal of an elliptical piece of the tracheal cartilage from
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the ring above and below the surgical site has been suggested if a longer-term tempor-
ary tracheostomy is required (O'CONNOR, 1965; BERGE and WESTHUSES, 1966 and
JENNINGS, 1984).

This study shows that, healing was clinically excellent following tracheotomy
where a window was created in the ventral aspect of the trachea with long-term
duration of intubation. There were no clinically evident infections, and no foreign
bodies were inhaled through the tracheostoma.

Pape's (26 mm od) and Peuch's (26 mm od) tracheotomy tubes have been used
most extensively and sussessfully as a tracheotomy tubes in horses (RAKER, 1975
and PETER, 1984). In a study where 26 mm od tracheatomy tubes (Pape's and Peuch's)
were kept in plase for 14 at 21 days caused a 4% lumen area reduction (RAKER,
1970). In the present study when this tubes were used in donkey No. 3,4 & 8 cause
20%, 24% and 22% reduction of the lumen arsa. This is may be due to the presence
of relatively large tracheal tuber for long period in the tracheal lumen which may
cause pressure on the tracheal mucosa at the tracheotomy site. The pressure appeared
to cause reduction in the tracheal lumen (BOJRAB and RENEGAR, 1981). The trachec-
tomy incision suggested by PETER (1984) was approximately one-fourth to one-third
of the lumenal diameter. In the present study the insertion of 26 od tube in the trach-
eal lumen required at least 26 mm incision (Table 1) i.e. it required incision approxima-
tely equal to the diameter of the trachea. This length of the tracheotomy wounds
may cause invagination of peritracheal adipose and connective tissues into the stoma
and this cause detrimental effect to the healing process. In the present study the
reduction of the tracheal lumen area was 2-4% in donkey No. 1,2,5,6,7 & 9 when
10 mm od (Jackson's) or 20 mm od (2 Jackson's) were used. This may be due to
the diameter of the tube was relatively small compared to the tracheal lumen (Table
2). Thus the tubes cause no pressure on the tracheal mucosa as well as the small
length of the incision (Table 1) cause no deterimental effect on the healing process.
In a previous study, on dogs, where a tracheal window was created and a laige trache-
otomy tube was used and kept in place for 14 days, an average reduction in the
tracheal lumen at the stoma was 24.3% (range 5-57%) was found at autopsy 60 days
posttracheatomy (GORDON, 1973 and BRYANT, 1978). This study agree with our find-
ings in that tracheotomy tubes of large diameter predispose to stenosis. Retention
of a tracheotomy tube for more than seven days cause a significant increase in steno-
sis in humans (WESTGATE and ROUX, 1970), and tracheotomy tubes of large diameter
predispose to stenosis (ANDREWS and PEARSOM, 1970). These findings suggest that
minimal reduction in lumen area in this study is due to use of relatively small diameter
metal tubes compared to that of the tracheal lumen.

On microscopical examination complete epithelizetion was present as early as
20 days following intubation. Invagination of peritracheal adipose and connective tissue
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into the stoma formed the core of the polypoid mass, which protruded into the trach-
eal lumen in donkey number five. No abnormalities of the cartilage rings were seen.

Most surgical texts contain a descripition of one or more methods tracheotomy
in equine; however there are no previous reperts of the incidence of complications
associated with temporary tracheotomy in donkey or ofthe importance of the diameter
of the tracheal tube in preventing or decrease tracheal stenosis.

The results of this study suggest that: 1- Longe-term tracheotomy in donkeys
is a low-risk procedure as no animal developed life threatening complications 2- The
tracheotomy tube should be selected at the time of placement based on the tracheal
diameter. The tracheal diameter can be measured during surgery using strile scale.
3- The tube must be relatively smaller in diameter as compared to that of the trach-
eal lumen. 4- Tube plugging may not be live threatening if the tube is small enough
to allow ventilation around and through it. 5- 20-24% reduction in the tracheal lumen
not cause difficulty in breathing at rest or during exercise.
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LEGENDS

Fig. 12 A. Papes tracheotomy tube B. Peuchs tracheotomy tube C. Jackson tracheo-
tomy tube.

Fig. 22 External asppearance of tracheotomy wound at autopsy. A (10 days postextuba-
tion). B (20 days postextubation). C (30 days postextubation).

Fig. 3 Internal asppearance of tracheotomy wound at autopsy in donkey No. 2 (The
tube left for 7 days - euthanized 20 day postextubation).

Fig. 4= Internal appearance of tracheotomy wound at autopsy in donkey No. 5 (The
tube left in place for 14 days - euthanized 20 days postextubation).
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Cross section of trachea showing scar resulting from tracheotomy in donkeys
where a 26 mm outer diameter tracheotomy tubes were used.

Internal appearance of tracheotomy wound at autopsy in donkey No. 6 (The
tube left in place for 14 days - euthanized 30 days postextubtion).

Internal appearance of tracheotomy wound at autopsy in donkey No. 9 (The
tube left in place for 21 days - euthanized 30 days postextubation).

The stoma was closed with granulation tissue.

The granulation tissue was completely covered with pseudostratified columnar
epithelium.

Inverted peritracheal tissue, appeared as mature granulation tissue.
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Table (1):The ape, length of the tracheotomy incision and tracheotomy tubes in operated donkeys.

Group No. Donkey No. Agelyears) Length of the Tracheotomy Outer diameter of the
tracheotomy incision(cm) tubes tracheal tube (cm)
1 1.5 10 Jackson's¥® 10
L § 2 2 10 Jackson's 10
3 1 26 Pape’s** 26
4 5 26 Feuch®skk* 26
11 5 6 20 2 Jackson's 20
6 4 20 2 Jackson’'s 20
) 1 20 2 Jackson's 20
111 8 5 26 Pape's 26
9 k| 20 2Jackson’s* 20

* A double-tube ellver Jackson”s with obturater . J.Sklar Mfg. Co.,Inc., L.I.C., N.Y.

2 Jackson's = 2 tubes were inserted in one tracheal stoma

*% Pape”s trachea tube, for temporary tracheotomy, adjustable, suitable

Veterinary Instruments, H. Hauptner Soligen.

*%% Peuch”s trachea tube 4 cm. H. Hauptner Soligen.

for all slze of animals.
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Table,(2): Summry of treatrent and results of long=term tracheotory [n the donkey.

Group Donky Duration of Weund .n__n:. Period mw DMameter of tr- Growth appearance % of reduction In
‘b. . Intutatfon closure Aautopsy acheal lunen tracheal luren area
1 7 7 10 30 Tre clngs lying In nocmal positicn on elther slde of the tracheotomy
x woird and the stoma Eilled with haeorthagle tissue. Blood wmssels 2
18 visible In sdjacent micosa .,
I > ! 7 10 20 il Trachenl rlngs In notmal pesition . On exterior sucface smll tlssue
X msses vislhle at tracheotomy wound . On the Intermal surface was 2
17 covered by epithellum excet for 2 ml taerorchagle mucosal cldge fig.3
3 7 7 0 2 Trachea appears rormal except for fmm mucosal ridge at tracheotomy site. 20
x
18
4 14 9 10 n Tracheal rings In nooml position. Little subcutanrous swelling.
x ihe tricheotrmy wound £111ed with franulation tissve. On the
20 exterfor surface the granulation tlssue waa Limited grossly to a 24
11 smll area (flg. 2, a). On the Intermal surface Bm tissue mss visable
at tracheotomy afte,
5 14 9 20 Tracheal rings In norml position. Tracheal eplthelium cover 607
30 of the tracheotomy site, with 7 mm zore of lmemorrhage. A polypold
x mss extended into the tracheal lumen, Tt was comple tely covernd 4
21 by epithelfim (Flg. 4). On exterior surface, smll ridge visahle
at tracheotomy site (Flg. 2, b).
6 14 10 0 b | Trachea Appears norml. On exterfor sucface well healed wounv]
x dlfflcult to see. On Intermal surface the tracheotony site waa -
19 covered conpletely by eplthellum (Fig. 6).
7 21 8 0 . Izl The gross findings were simllar to those described for donkey No.4, 3
30x20 Trachea appeares nooml axcept for 7mm mucosal ridge at tracheotomy n
ITI 8 21 11 20 slee (Fig. 9).
9 21 10 k] 30 ell healed vound on exterior ofthe trachea (Fig. 2, ¢). lmm mucosal i
x cldge along the healed wound on the eplthel lum (Fig. 7).
21

* Skin wound clean, dry, covered by scab and Q_mh..u could not he separated by gentle lateral pressure.
** Perfod from cenoval of the tracheal tube to autopsy
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