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Abstract: Objective: The present study was conducted to evaluate the exact healing and tissue integration process of
lingual mucosal graft (LMG) when used to reconstruct the long segment ureteric defects in dogs. Materials &
Methods: Nine cross-breed clinically healthy adult dogs (5 males and 4 females) were used. The required grafts were
harvested and over a double J ureteral stent, the free LMG replaced a 10 cm. in length of the right ureteral defect as
onlay graft. Intravenous pyelography (IVP) was performed at the 4™, 8" and 12™ weeks. At the 12" week, all dogs were
euthanized to evaluate potency of the right ureter and the kidney as well as to get specimens for histopathological
analysis. Results: There were no evidence of postoperative complications. [IVP showed good drainage of the kidney
with intact right ureter. Necropsy findings revealed maintenance of a wide right ureteral calliber without any sings of
stricture or extravasation. The typical sequamous epithelium of lingual mucosa and patent junction of the LMG with the
reconstructed ureter were identified histopathologically. Conclusions: Lingual mucosal free onlay graft is a safe and
effective reconstructive procedure in dogs with long segment ureteral defects.
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1. Introduction BMGs laid and fixed to the ureteral adventitia and

Common indications for the long segment tubularized over a double J stent.
ureteric replacement are ureteral srictures disease The mucosa covering the tongue has no particular
secondary to retroperitoneal fibrosis, surgical trauma, functional features and like buccal mucosa. Lingual
ureteral obstruction due to ureteritis, iatrogenically mucosa has constant availability, is easy to harvest and
induced ureteral injury, recurrent ureteropelvic junction has favorable immunological properties (resistance to
obstruction and ureteral carcinoma (Wen et al., 1999; infection) and tissue characteristics (a thick epithelium,
Brandes 2004; Low et al., 2010 and Berent, 2011). high content of elastic fibers, thin lamina propria and
Removal of solid tumours of the pelvis or abdominal rich vascularization) (Burkitt et al., 1993; Dyce et al.,
cavity may require resection of an involved ureteral 2002; Rudney, 2005; Eurell and Frappier, 2006 and
segment (Steffey et al., 2004). The veterinary literature Michael et al., 2007). As the lining of the oral cavity is
is scarce on the use of interventional endourological limited, buccal mucosal graft might not be adequate for
techniques for the treatment of long segment ureteral treating complicated lengthy urethral strictures that
defects (Berent, 2011). Options for ureteral require a larger supply of graft tissue. An ideal donor
replacement traditionally include psoas hitch, boari site for substitution urethroplasty is LMG which has
flap, the Monti tube, use of the appendix, reconfigured characteristics comparable to buccal mucosa, but be
colon or ileal segment (Pope & Koch, 1996; Mathews providing grafts of sufficient dimensions (Lizuka et
& Marshal, 1997; Jeffrey et al., 2000; Ali-El-Dein & al., 1996; Simonato et al., 2006; Song et al., 2007;
Ghoneim, 2003 and Armatys et al, 2009). Barbgli et al.,, 2008; Kumar et al.,, 2008 and
Management of complicated ureteral strictures defects, Simonato et al., 2008).
especially the upper third of the ureter may create a The main objective of this study was to
great dilemma for urologists since treatment by bowel investigate the reproducibility, tolerability, safety, and
interposition or auto-transplantation is required. Both efficacy of LMGs as a long segment ureteric
procedures are of considerable surgical magnitude and replacement in dogs.
entail long-term complications (Evangelson et al.,
2001; Brandes, 2004 and Chung et al., 2000). 2. Materials and Methods

Naude (1999) and Hensle et al., (2002) treated This study was performed on 9 cross-breed
patients with segment ureteral loss using bucal mucosal clinically healthy dogs (5 males and 4 females) of
grafts (BMGs) applied as a patch wrapped with varying body weight from 14 to 19 Kg. and age ranged
omentum. However, Badawy et al., (2010) and from 2-2.5 years. All dogs were fasted overnight before
Berent, (2011) reported a series of patients who operations. Venous catheters were placed before the
presented with extensive ureteral strictures who had operated dogs pre-medicated with IV injection of a 0.5
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mg/Kg. b.wt. Diazepam, 0.1 mL/Kg. b.wt. Polamivet
and 0.05 mg/Kg. b.wt. of atropine sulphate. General
anesthesia was induced by IV injection of Ketamie in a
dose of 10mg/Kg. b.wt. until the main reflexes were
subsided. For LMG harvesting, the apex of the tongue
was passed through direct traction with a Babcock
clamp to expose the ventro-lateral mucosal surface of
the tongue. The required graft was measured and
marked with a surgical pen (10 cm. in length and 1-1.5
cm. in width) (Fig. 1A). The graft edges were incised
with a scalpel (dissection was facilitated by prior
submucosal injection of saline solution) (Fig. 1B).
Full-thickness mucosal grafts were harvested using
sharp instruments (Fig. 1C). The donor sites were
carefully examined for bleeding and easily closed with
interrupted polyglactin 3-0 sutures. The graft was then
defatted on the finger using tenotomy scissors to
remove remnants of fatty tissue and strands of muscle.
The harvested grafts were placed in isotonic saline and
kept wet, thus preventing desiccation. Ventral midline
laparotomy to expose the right ureter was done.
Excision a 10 cm. length from the exposed uterter then
over a double J ureteral stent, the free LMG replaced
the ureteral defect as onlay graft (the mucosal surface
of the graft was always placed as the lumen of the
reconstructed ureter) and the anastomosis was done
with 6/0 polyglycolic acid suture (Fig. 2A&B). Once
the anastomosis was completed the graft was covered
with omentum. Closure of the abdomen was made with
bubal drain 18 french. IV fluids for the first 24 hours as
well as tramadol hydrochloride (Tramal) 100 mg. and
Cefotaxime (Cefotax) 1gm/12 hrs were given IM for
3&5 successive days post-operative respectively. The
double J stent removed after 4 weeks. IVP (using
Urografine 76% in a dose of 825 mg/Kg. b.wt.) was
performed after 4, 8 and 12 weeks from the operation

time. At the 12™ weeks, all dogs were euthanized, with
over doses of thiopental sodium 5%, to evaluate
potency of the right ureter and the kidney
macroscopically as well as to get specimens for
histopathological analysis. Histopathological
examination of the specimens was carried out to
evaluate the viability of the grafts and changes that
may occur in the surface epithelium, the submucosa
and the fibrous tissue deposition during healing
process. The specimens were stained using
Hematoxylen & Eosin (H&E) and Sirus Red stains.

3. Results

There were no difficulties associated with LMG
harvesting. All dogs of this study had a successful
outcome of the procedure and survived their intended
survival period (12 weeks) without evidence of early or
late postoperative complications, such infection or
wound healing abnormalities on the harvest site related
to the tongue surgery or on the perineum. The animals
started oral feeding one day post-operatively. IVP
showed a good drainage of the kidney without
dilatation of the renal pelvis with intact right ureter
(Fig. 3A&B). Necropsic findings revealed
maintenance of a wide right ureteral calliber without
any sings of stricture or extravasation (Fig. 4A&B).
Histopathological examination revealed disappearance
of covering keratin layer of the lingual mucosal grafts
and the transitional metaplasia of the squamous
epithelium was observed. Few muscle fibers start to
invade the graft from the native ureteral edge. Few
vascular capillaries were observed in the submucosa of
the graft. The collagen fiber deposited in and around
the graft during healing is similar to that present in the
wall of the native ureter (Fig. SA&B).

Fig. (1A). Lingual mucosa donor site exposure.

http://www.americanscience.org

257

Fig (1B): Showing incision of the marked LMG.
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Fig. (3A&B): 1.V pyelograms showing a good drainage of the kidney with intact right ureter (R.R) at 4 and 12 weeks
post operative respectively.
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Fig. (4A&B): Necropsy findings at the 12" week revealed maintenance of a wide right ureteral calliber (R.R) without

any sings of stricture.

Fig. (5A&B): Lingual patch graft, early transitional metaplasia (short red arrow), the junction of the patch with the
native ureter shows few muscle fibers migration towards the submucosa of the graft (long black arrow). White arrows
denote capillaries in the submucosa of the graft (H&Ex40). Lingual patch graft shows deposition of mature collagen
fibers in the submucosa of the graft and around it (white arrow) which is not denser than that of the native ureter (short
red arrow); the black arrow denotes the junction between the graft and the native ureter (Sirus Redx40).

4. Discussion

Management of complicated ureteral strictures
defects, especially the upper third of the ureter may
create a great dilemma for urologists since treatment by
bowel interposition or auto-transplantation is required
due to their entail long-term complications
(Evangelson et al., 2001; Chung et al., 2006 and
Armatys et al., 2009). To overcome these adverse
effects, previous researches have used BMGs, wheras
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Naude (1999) and Hensle et al., (2002) recorded that
patients with segment ureteral loss were treated using
BMGs applied as a patch wrapped with omentum.
However, Badawy et al. (2010) and Berent (2011)
reported a series of patients who presented with
extensive ureteral strictures who had BMGs laid and
fixed to the ureteral adventitia and tubularized over a
double J stent.
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Histopathologically, researchers recorded that the
epithelium of the oral mucosa is stratified squamous
and becomes keratinized in areas subject to
considerable friction such as the palate. The oral
epithelium is supported by a dense collagenous tissue
(Dyce et al., 2002 and Eurell and Frappier, 2006).
Oral epithelial cells are infused with polymicrobial
intracellular and extracellular flora. Despite these harsh
microbial exposures, inflammatory infiltrate is seldom
witnessed under histological examination of oral
mucosa in healthy individuals and the reasons for this
are the suppressing activity mediated between
polymicrobial flora, production of antimicrobial
peptides by the epithelia (Rudney, 2005 and Eurell
and Frappier, 2006).

Michael et al. (2007) reported that, the lamina
propria of a welldefatted oral mucosa graft can be
considered a  secondary  barrier  preventing
microorganisms from entering adjacent tissue layers
and exhibits noteworthy antimicrobial properties
including lymphocytes, immunoglobulin-synthesizing
plasma cells, monocytes/macrophages,
polymorphonuclear neutrophils, mast cells. Sebaceous
glands are located in the lamina propria and it can be
demonstrated through immunohistochemical staining
that nerve fibers and blood vessels from the submucosa
infiltrate into the lamina propria, therefore providing a
mechanism for angiogenesis and revascularization of
the tissue whilst grafting (Burkitt et al., 1993 and
Eurell and Frappier, 2006). Oral mucosa is highly
resilient and resistant to recurrent exposure to
compression, stretching and shearing forces. This
resilient and resistant can be partially credited to the
lamina propria-oral epithelium interface, which
consists of widespread projections of connective tissue
into the epithelial layer, providing the oral mucosa’s
capacity to resist overlying forces (Dyce et al., 2002;
Eurell & Frappier, 2006 and Michael et al., 2007).
Though all these advantages, the lining of the oral
cavity is limited and the BMG might not be adequate
for treating complicated lengthy urethral defects that
require a larger supply of graft tissue (Lizuka et al.,
1996; Song et al., 2007 and Simonato et al., 2008).

Our findings agree with those reported by
Barbgli et al. (2008) and Kumar et al. (2008) who
found that an ideal donor site for long segment uretral
defects substitution is LMG which has characteristics
comparable to buccal mucosa, but be providing grafts
of sufficient dimensions. In the present study, all dogs
had a successful outcome of the procedure without
evidence of early or late postoperative complications..
Post-operative IVP revealed good execratory function
of both kidneys and ureters. By gross examination of
the upper urinary tracts after scarification of the
animals showed no gross dilatation, stricture, shrinkage
or extravasation. The typical sequamous epithelium of
lingual mucosa and patent junction of the LMG with
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the reconstructed ureter were identified
histopathologically.
In conclusion, it was found that surgical

technique for harvesting a graft from the tongue is
simple, safe and the replacement of long ureteral
segment with lingual onlay mucosal graft is effective
and provides good results.

The authors acknowledged Dr. Khaled Zalata,
Professor of Pathology and immunohistochemistry,
Faculty of Medicine, Mansoura University for his
grateful help in Histological analysis.

Corresponding author

Hassan M.M

Department of Surgery, Anesthesiology and
Radiology, Faculty of Vet. Med. Suez Canal University
email: dr_zaghlol68(@yahoo.com

References

1- Ali-El-Dein B&Ghoneim M: Bridging long
ureteral defects using the Yang-Monti princilpe. J
Urol 2003; 169: 1074-1077.

2- Armatys SA; Mellon MJ; Beck DW; Koch MO;
Foster RS & Bihrle R: Use of ileum as ureteral
replacement in urological reconstruction. J Urol
2009; 181: 177-188.

3- Badawy AA; Abolysor A; Saleem MD & Abuzeld
AM: Buccal mucosa grafts for ureteral stricture
substitution: Initial experience. Urology 2010; 76:
971-976.

4- Barbagli G; Angelis MD; Romano G; Ciabatti
PG and Lazzeri M: The use of lingual mucosal
graft in adult anterior urethroplasty: surgical steps
and short term outcome. Eur. Urol. 2008;
54(3):671-6.

5- Berent AC: Ureteral obstructions in dogs and cats:
a review of traditional and new interventional
diagnostic and therapeutic options. J Vet Emerg
Crit Care 2011; 21(2): 86—-103.

6- Burkitt GH; Young B & Heath JW: Oral Tissues.
Wheaters Functional Histology: a textbook and
color atlas. 3rd Edition. Churchill Livingstone;
Edinburgh 1993. P. 235.

7- Brandes S; Coburn M; Armenakas N &
McAninch J: Diagnosis and management of
ureteric injury: an evidence-based analysis. BJU Int
2004: 94: 277-289.

8- Chung Bl.; Hamawy KJ.; Zinman LN. and
Libertino JA: The use of bowel for ureteral
replacement for complex ureteral reconstruction.
Long term resuls. J. of Urology 2006:175:179-184.

9- Dyce KM; Sack WO; Wensing CJG: Textbook of
Veterinary Anatomy. 3™ Ed. Philadelphia: WB
Saunders Company, 2002.

10- Eurell JA and Frappier BL: Textbook of
Veterinary Histology. 6" Ed. Philadelphia: WB
Saunders Company, 2006.

editor(@americanscience.org




Journal of American Science 2012;8(7)

http://www.jofamericanscience.org

11- Evangelson N Liatsikos; Canerz Dinlenc;
Rakesh Kpoor; Norbertoo Bernardo; David
Pikhasov; Anne Anderson and Arthur D Smith:

Ureteral reconstruction: small intestine submucosa

for the management of strictures and defects of the

upper third of the ureter. J Urol, 2001; 165.

12- Jeffrey FR; Stock JA& Hanna MK: The
appendix as right ureteral substitute in children.
JUrol 2000; 163: 1908- 1912.

13- Hensle TW; Kearney MC & Bingham JB.
Buccal Mucosa Grafts for Hypospadias Surgery:
Long Term Results. J Urol 2002; 168: 1734-1737.

14- Kumar A; Das SK and Sharma GK et al:
Substitution urethroplasty for anterior urethral
stricture: our technique of graft harvesting. World
J.Urol. 2008; 26: 275-80.

15- Tizuka K, Muraishi O, Maejima T, Kitami Y,
Xu YM, Watanabe K and Ogawa A: Total
Replacement of Urethral Mucosa with Oral Mucosa
in Dogs. J. Urol. 1996; 1956:498-501.

16- Low WW; Uhl JM and Kass PH et al. Evaluation
of trends in urolith composition and characteristic
of dogs with urolithiasis: 25,499 cases (1985-
2006). J Am Vet Med Assoc 2010; 236(2):193—
200.

17- Mathews J & Marshal FF: Versatility of the adult

psoas hitch ureteral reimplantation. J Urol 1997;

158:2078-2082.

Michael R; Markiewicz MR; Joseph E;

Margarone III JE; Barbagli G & Scannapieco

FA: Oral Mucosa Harvest: An Overview of

18-

5/22/2012

http://www.americanscience.org

261

Anatomic and Biologic Considerations. EAU- EBU
Updates 2007; 5: 179-187.

19- Naude JH: buccal mucosal graft in the treatment
of ureteric lesions. BJU International, 1999; 83:
751-754.

20- Pope J & Koch MO: Ureteral replacement with
reconfigured colon substitute. J Urol.1996; 155:
1693- 1695.

21- Rudney D; Chen R & Sedgewick G.J:
Actinobacillus actinomycetemcomitans,
Porphyromonas  gingivalis, and  Tannerella

forsythensis are Components of a Polymicrobial
Intracellular Flora within Human Buccal Cells. J
Dent Res. 2005; 84:59-63.

22- Simonato A; Gregori A and Lissiani A: The
tongue as an alternative donor site for graft
urethroplasty: A pilot study. J. Urol. 2006;
175:589-92.

23- Simonato A; Gregori A and Ambr uosi C:
Lingual mucosal graft urethroplasty for anterior
urethral reconstruction. Eur. Urol. 2008; 54:79-87.

24- Steffey M; Rassnick KM and Porter B, et al.
Ureteral mast cell tumor in a dog. J Am Anim Hosp
Assoc. 2004; 40(1):82—85

25- Song L-J; Xu Y-M; Hu X-Y & Zhang H-Z:
Urethra substitution using outologous lingual
mucosal grafts: An experimental study. BJU Int.
2007; 101: 739-743.

26- Wen JG; Frokiaer J and Jorgensen TM.
Obstructive nephropathy: an update of the
experimental research. Urol Res 1999; 27:29-39.

editor(@americanscience.org




