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Use of an allogenous tunica vaginalis conserved in 98% glycerine 
for keratoplasty in dogs 

Emprego da túnica vaginal alógena, conservada em glicerina a 98°/o, na 
ceratoplastia em cães 

Felipe Antônio Mendes Vicenti,* José Luiz Laus,* João Moreira da Costa Neto,** lvia Carmen Taglieri,* 
Carla de Freitas Campos,* Adriana Torrecilhas Jorge,* Affonso Luiz Ferreira,*** Alexandra Pinheiro Fantinatti * 

Abstract 

We evaluated the use of an allogenous tunica vaginalis conserved in 98% glycerine for lamellar keratoplasty in dogs. Seven 
dogs were submitted to keratoplasty and clinically evaluated during the initial (1 to 15 days), intermediate (16 to 30 days) and late 
(31 to 120 days) postoperative periods. The corneas were evaluated by light microscopy at 1, 3, 7, 15, 30, 60 and 120 days after 
surgery. Photophobia, epiphora, blepharospasm, corneal edema, ocular secretion and chemosis were observed during the 
initial periods, and tended to disappear during the intermediate periods. Vascular neoformation started around the 4th day, with 
a maximum intensity on the 25th day and a gradual regression thereafter, and tended to disappear between the 60th and 120th 
day. The graft itself and adjacent areas showed a tendency towards the reestablishment of transparency during the late 
postoperative periods. With respect to morphology, an inflammatory infiltrate characterized by the invasion of polymorphonuclear 
and mononuclear leukocytes was observed which disappeared by the 60th postoperative day, when the graft was found to be 
incorporated and the stroma returned to normal. The present results led us to conclude that the allogenous tunica vaginalis 
conserved in 98% glycerine was feasible and efficient for lamellar keratoplasty in dogs. 
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Resumo 

Avaliou-se a túnica vaginal alógena, conservada em glicerina a 98%, na ceratoplastia lamelar em cães. Sete cães foram 
submetidos à ceratoplastia e avaliados clinicamente em períodos iniciais (1 a 15 dias), intermediários (16 a 30 dias) e tardios 
(31 a 120 dias) de pós-operatório. As córneas foram avaliadas em microscopia de luz aos um, três, sete, 15, 30, 60 e 120 dias 
de pós-operatório. Fotofobia, epífora, blefarospasmo, edema corneano, secreção ocular e quemose foram observados nos 
períodos iniciais, tendendo a desaparecerem nos períodos intermediários. Neoformação vascular iniciou-se próximo aos dos 
quatro dias, apresentando intensidade máxima aos 25 dias de pós-operatório, quando iniciou regressão gradativa para tender 
à ausência entre 60 e 120 dias. Nas áreas próprias e adjacentes aos enxertos houve tendência ao reestabelecimento da 
transparência nos períodos tardios de pós-operatório. Quanto à morfologia, o infiltrado inflamatório caracterizou-se pela 
invasão de leucócitos polimorfonucleares e mononucleares, tendendo à ausência aos 60 dias de pós-operatório, quando 
notou-se que o enxerto foi incorporado e o estroma tendeu à normalidade. Os resultados obtidos com a pesquisa permitem 
admitir que a túnica vaginal alógena, conservada em glicerina a 98%, mostrou-se factível e eficaz na ceratoplastia lamelar em 
cães. 

Palavras-chave: córnea, ceratoplastia, túnica vaginal, enxerto alógeno, cães. 

lntroduction 

Among the lesions affecting the cornea, ulcers, abrasions, 
lacerations and perforations characterized by the loss of 
epithelium and of variable portions of the stroma have been 
emphasized (Startup, 1984). Particularly outstanding among 
these disorders is ulcerative keratitis (Vaughan, Asbury, 1977; 

Startup, 1984) whose treatment is based on the relief of clinicai 
signs, as well as on prophylaxis for descemetoceles and com
plete perforations (Startup, 1984; Nasisse, 1985; Helper, 1989; 
Kern 1990; Slatter, 1990). Covering with a third eyelid (Barnet, 
1966; Startup, 1984; Helper, 1989; Slatter, 1990) and 
tarsorrhaphy (Nasisse, 1985; Helper, 1989; Portnoy et ai., 1989; 
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Kern, 1990) have been used for the conservative treatment of 
superficial corneal lesions. However, due to their severity, 
profound and descemetocele corneal ulcers require specific 
therapy in order to prevent perforations (Siatter, 1990). 

Among corneal surgeries, partial or total conjunctival grafts 
have been studied by Gundersen (1958), Startup (1984), 
Nasisse (1985), Portnoy et ai. (1989), Kern (1990), Slatter 
(1990). Pediculate grafts have been evaluated by Startup 
(1984), Kern (1990), Slatter (1990), Morales et al.(1996), Laus 
et a1.(1996), and free grafts by Thoft(1977), Thoft (1982), Startup 
(1984), Nasisse (1985), Peiffer Jr. et ai. (1987), Portnoy et ai. 
(1989), Barros (1990), Kern (1990), Slatter (1990), Hacker 
(1991 ), Souza (1994), Garcia et ai. (1996), Laus et ai. (1996), 
Morales et ai. (1996), Andrade et ai. (1999) and Galera (1999). 

With respect to the origin of the implants used, autogenous 
(Panchbhai, Kulkarni, 1986; Galera et ai., 1999), allogenous 
(lugo, Arentsen, 1987; Panchbhai, Kulkarni, 1987; Naumann, 
Sautter, 1988; Garcia et ai., 1996; Hansen, Guandalini, 1999), 
and xenologous grafts (Panchbhai, Kulkarni, 1987; Naumann, 
Sautter, 1988; Guimarães, 1979; Barros et ai., 1990; Laus, 
1994; Andrade et ai., 1999) have been studied regarding the 
superiority of one graft type over the other with contradictory 
results. Alternativa biological materiais used for keratoplasty 
in dogs with good results are equine pericardium (Barros et 
ai., 1990) and amniotic membrane (Barros et ai., 1999), sardine 
scales (Sardinela brasiliensis) (Laus, 1994), allogenous 
peritoneum (Garcia et ai., 1996), equine renal capsule (Andrade 
et ai., 1999), and fresh autogenous tunica vaginalis (Galera et 
ai., 1999). 

Direct corneal sutures (Peiffer Jr. et ai., 1987; Helper, 1989; 
Kern, 1990; Gilger, Whitley, 1999), corneal-scleral (Parshall, 
1973; Powel, 1986; Peiffer Jr. et ai., 1987; Slatter, 1990; Gilger, 
Whitley, 1999) and corneal-conjunctival transpositions (Kern, 
1990), adhesive substances (Webster et ai., 1968; Peruccio, 
1983; Wendler et ai., 1983; Portnoy et ai., 1989; Laus et ai., 
1993), contact lenses (Nasisse, 1985; Hermann, 1989; Helper, 
1989; Friedberg et ai., 1991) and Biofil® cellulose films (Pippi, 
Sampaio, 1990) have been studied and occasionally proposed 
as treatment for corneal lesions. 

Material and methods 

This study was in accordance with the Association for Research 
in Vision and Ophthalmology (ARVO) statement for the use of 
animais in ophthalmic and vision research. 

Seven adult mongrel dogs of both sexes with a mean weight of 
1 O kg and considered clinically and ophthalmologically healthy 
were used. Ophthalmic conditions were evaluated by routine 
ophthalmic semiology including Schirmer's tear test, 
biomicroscopy with a slit lamp, indirect binocular 
ophthalmoscopy, applanation tonometry and the fluorescein test. 
The animais were then submitted to lamellar keratoplasty using 
tunica vaginalis conserved in 98% glycerine as allogenous graft 
and the corneas were evaluated microscopically in one animal 
each at 1, 3, 7, 15, 30, 60 and 120 days after surgery. 

The tunica vaginalis was obtained at the Veterinary Hospital 
Governador Laudo Natel from adult mongrel animais with 
irreversible lesions of the spinal marrow or with other 
noninfectious lesions which required the indication of 
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euthanasia. The parietal portion of the tunica vaginalis of the 
scrotum was used after dissecting out the portion of the 
funiculus and the insertion area of the cremaster muscle and 
adjacent connective tissue. After collection, the material was 
washed in sterile saline solution and kept in flasks containing 
98% glycerine in aqueous solution at room temperatura for a 
minimum of 30 days before use (Pigossi, 1967). 

The left eye of each animal was submitted to keratoplasty. 
Microsurgical maneuvers were performed under light 
microscopy1 at 6 times magnification. A 5-mm trephine applied 
to the upper quadrant of the cornea produced partial trephining 
of the recipient cornea, comprising the epithelium and 
approximately half the stroma which would receive the tunica 
vaginalis. The tunica vaginalis was removed from the 
conservation medium, washed and maintained in sterile 0.9% 
sal in e solution for 1 O min, and cut into the appropriate size 
relative to the recipient area. The graft was fixed with simple 
interrupted, not totally penetrating, 9-0 monofilament nylon 
sutures2, threaded through a triangular needle, each 1 mm 
apart. Four cardinal sustaining sutures were applied, followed 
by sutures necessary to fix the membrane in the visceral plane 
on the recipient bed. The corneas were systematically irrigated 
with 0.9% sterile saline solution throughout the surgical 
maneuvers. 

After surgery the animais were treated topically with 
chlorphenicol ophthalmic ointmenP at 12-h intervals for 1 O 
days, to prevent bacterial infection. To avoid self-mutilation, 
the animais received an Elizabethan type collar. 

The animais were clinically evaluated every 24 h and features 
such as the general condition of the animal, photophobia, 
epiphora, blepharospasm, ocular secretion (presence or 
absence, and when present, type classification), chemosis, 
conjunctival congestion and hyperemia, corneal edema, 
neovascularization (type and depth), transparency, 
pigmentation and reflex uveitis were evaluated qualitatively and 
quantitatively. The parameters adopted for ali variables were 
subjectively classified into: (-): none, (+): discrete, (++): 
moderate, and (+++): intense. 

The corneas were evaluated by light microscopy in one ani
mal each at 1, 3, 7, 15, 30, 60 and 120 days after surgery. The 
eyeballs that had received the graft were enucleated, fixed in 
Bouin solution for 24 h and then kept in 70% alcohol. In a 
second step, these preparations were reduced, embedded in 
paraffin, sagittally cut into 5-(.lm thick sections, and stained 
with hematoxylin and eosin (HE). The dogs were not 
euthanised. 

Results 

No systemic alterations and no dehiscence, infection or other 
manifestations at the graft site indicating surgical failure were 
observed. Photophóbia, epiphora, blepharospasm, corneal 
edema, oculpr secretion and chemosis were observed during 
the initial periods, but tended to disappear during the 
intermediate periods (Table 1 ). 

Vascular neoformation started by about the 4th postoperative 
day, gradually evolved until the 25th day when it was found to 
be intense (+++), and then regressed until disappearing 
between 60 and 120 days (Figure 1). 
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Table 1 - Clinicai evaluation of the corneas of dogs receiving 
allogenous tunica vaginalis conserved in 98% glycerine 
according to qualitativa and quantitativa criteria. 

PARÂMETER DAYS AFTER SURGERY 
~--~--~~-·--··"·~·r····-~a-·--·-~~7-~··rs~·~·ao'" 60 120 
Photophobia ++ + + + 
Epiphora +I++ +I++ +I++ 
Blepharospasm +I++ +I++ +I++ 
Edema + + ++ + 
Secretion + + + + 
Chemosis ++ ++ ++ ++I+ + 
Neovascularizaton 

With respect to corneal morphology, an inflammatory infiltrate 
characterized by invasion with polymorphonuclear and 
mononuclear leukocytes was observed (Figure 2), with a 
predominance of polymorphonuclear cells during the initial 
periods. These cells gradually regressed and were followed 
by progressiva migration of mononuclear cells, a finding which 
was most evident after 15 days, became discrete after 30 days, 
and tended to disappear after 60 days. 

Corneal edema was found to be discrete during the first three 
days, moderate from day 7 to 15, with subsequent regression, 
and was absent at 30 days after surgery. 

Proliferation of basal cells in close contact with the graft and their 
migration in the basal and apical direction were observed after 

the first postoperative day. These cells proliferated, 
differentiated and formed new corneal epithelium 
covering the graft as early as 7 days after surgery. 
Reconstituted epithelium - moderately organized 
and covering the graft- and stroma with a structure 
similar to amorphous substance, albeit not 
organized, were also observed by the 7th 
postoperative day (Figure 2A). 

At 15 days, the epithelium was found to be 
renewed, stratified and of good thickness, 
although still disorganized. The stroma was 
characterized by a large amount of fibroblasts 
and collagen matrix, as well as a mononuclear 
cell infiltrate (Figure 28). At 30 days, organized 
epithelium with better stratification, and non
fibrillar stromsJ areas were observed (Figure 2C). 

At 60 days, the epithelium presented normal 
maturation with completely reconstituted corneal 
layers. In addition, a discrete amount of collagen 
matrix and rare vessels were observed in the 
stroma. 

Vascular neoformation, evident at 7 days, was 
discrete and became intense after 15 days. 
Blood vessels were found to be tortuous and 
interconnected, and dilated, congested and 
swollen with red blood cells. They then tended 
to disappear thereafter, although some were still 
observed up to 120 days (Figure 2C,D). 

Figure 1 - Photographic images oi Jamellar keratoplasties using· allogenous tunica vaginalis 
conserved in 98% glycerine. In A, at 7 days after surgery, edema (e) and discreta 
neovascularization (n) are observed. In B, at 15 days after surgery, moderate edema (e) and 
intensa neovascularization (n) are noted. In C, at q20 days after surgery, the sutura stitches and 
the graft area showing a tendency towards transparency (t) are shown. Also, note the clouding 
(e) surrounding the graft, the ghost vessels (f) in between and some stitch granulomas (g). 

The implant was still being incorporated by the 
30th day, still showing a small amorphous area. 
At 60 and 120 days after surgery, the graft had 
been incorporated and the stroma was normal, 
showing the characteristic fiber arrangement 
(Figure 20). 

Discussion 

The corneas were transparent in the areas close to and distant 
from the graft. In the graft area itself, edema, neovascularization 
and a tendency towards the reestablishment of transparency 
were mainly observed during the late postoperative periods 
(Figure 1 ). Moderate pigmentation was found in two animais. 

The fluorescein test revealed positive animais until the 4th 
postoperative day. Reflex uveitis was discrete (+) during the 
initial periods (1-7 days), with a tendency towards remission 
from the 8th postoperative day on. 
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Keratoplasties per se are the main weapon 
against the complications, especially morbidity, caused by 
ulcerative keratitis (Gilger, Whitley, 1999). Lamellar 
keratoplasties, as used in the present investigation, have been 
studied by Thoft (1977), Guimarães (1979), Thoft (1982), 
Startup (1984}, Nasisse (1985), Panchbhai, Kulkarni (1986), 
Panchbhai; Kulkarni (1987), Lugo, Arentsen (1987), Peiffer Jr 
et ai. (1987), Naumann, Sautter (1988}, Portnoy et ai. (1989), 
Kern (1990), Slatter (1990), Barros et ai. (1990), Hacker (1991 ), 
Souza, (1994), Garcia et ai. (1996), Laus et ai. (1996), Morales 
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Figure 2 - Photomicrograph oi lamellar keratoplasty using allogenous tunica vaginalis conserved in 98% glycerine. In A, at 7 days after surgery, 
the stroma with a structure similar to amorphous substance, albeit not organized, can be observed (arrow) (HE, 100X). In 8, at 15 days after surgery, 
the stroma is still disorganized (arrow) (HE, 200X). In C, at 30 days after surgery, newly lormed vessels (arrows) and areas oi non-librillar stroma (e) 
are observed (HE, 300X). In D, at 120 days after surgery, lhe suture stitches (p) serving as a relerence indicating one end oi the gralt, stroma (s), 
epithelium (e) evolving to normal and tissue reaction (r) due to the suture material can be noted (HE, 200X). 

et ai. (1996), Barros et ai. (1999), Andrade et ai. (1999), Galera 
et ai. (1999) e Laus et ai., (1999). 

In the present study, the parietal portion o f the allogenous tunica 
vaginalis was used based on the study by Galera et ai. (1999), 
who proposed that the parietal surface better adapts to the 
recipient bed. We also evaluated the tunica vaginalis, its 
elasticity and ease of isolation. 

The material was conserved in 98% glycerine due to its simple 
handling, low cost and the good results reported by Pigossi in 
1967. In addition, a series of other ophthalmologic studies 
published by Barros et ai. (1990) and subsequently by others 
have shown the quality of glycerine as a conservation medium. 

The usefulness of glycerine as a conservation medium due to its 
properties regarding the attenuation of tissue antigenicity has been 
demonstrated (Pigossi, 1967; Lantzman, 1986; Daleck et ai., 1988; 
Pessoa de Barros et ai., 1990; Holzchuh et ai., 1990; Fuen-tes
Reyes, 1998). 

Photophobia, epiphora, blepharospasm, ocular secretion and 
chemosis were evident during the initial postoperative periods, with 
a similar condition having been observed by Souza et ai. (1994), 
Morales et ai. (1996), Andrade et ai. (1999) e Galera et ai (1999). 
These are frequent fii1dings resulting from the stimulation of 
the nociceptive endings of the cornea and palpebral conjunctiva 
(Waring, 1984) and are also due to reflex uveitis which was 
observed during the first week after surgery (Kern, 1990). lt 
should be pointed out that in the present study the sutures 
caused discomfort since we decided not to bury them. 

The secretion observed in ali animais during the initial 
postoperative period ranged from seromucosal to mucosa! 
and resulted from the stimulus of conjunctival calciferous cells, 
as also reported by Goncalves (1975). 

Conjunctival congestion and hyperemia, more intensely 
manifested during the initial periods, were due to surgical 
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trauma as well as reflex uveitis (Stades et ai., 1998). Edema 
was observed in the graft itself and in the surrounding areas. 
Barros et ai. (1999), Laus et ai. (1999) and Galera et ai. (1999) 
observed edema of the same intensity and with the same 
form oi presentation. Edema was evident as early as on the 
3rd postoperative day, tended to regress from the 15th day on, 
and was no longer observed after 30 days. 

Evolution of the corneas followed classical patterns of wound 
healing, as described by Dempster (1959) and Kudva, Deshpande 
(1983). Barros et ai. (1990), Garcia et ai. (1996); Laus et ai. (1996), 
Morales et ai. (1996), Barros et ai. (1999), Andrade et ai. (1999), 
Galera et ai. (1999) reported analogous results. 

Grafts and recipient corneas showed a tendency towards 
transparency during the late postoperative periods, indicating 
that the implanted material was progressively incorporated. 
The corneas were found to be transparent in the areas close 
to and distant from the graft. However, edema and 
neovascularization were observed in the graft area, which were 
progressively replaced by scar and ghost vessels during the 
intermediate and late periods. Similar pictures have been 
demonstrated by Panchbhai, Kulkarni (1987), Barros et ai. 
(1990), Slatter (1990), Laus et ai. (1996), Morales et ai. (1996), 
Andrade et ai. (1999), Galera et ai. (1999). 

Pigmentation was only observed in two animais and was 
caused by the migration of lymphoid and peripheral 
melanocytes typical of chronic processes, confirming the 
findings of Whitley, Gilger (1999), Scagliotti (1988), Slatter 
(1990) and Tsai et ai. (1990). 

Acknowledgments 

Light microscopy showed the classical patterns of 
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Conclusions 

The present results led us to conclude that the allogenous 
tunica vaginalis conserved in 98% glycerine is feasible and 
efficient for experimental lamellar keratoplasty in dogs, thus 
representing a new option for the repair of corneal defects. 
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