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 The presented article was designed to evaluate using polypropylene mesh alone and 

using Aloe vera gel for hernioplasty in rams. Under the protocol of sedations, local 

anesthesia, and strict surgical preparations, the 10 cm of experimental ventrolateral 

abdominal hernias were surgically induced in twenty-four rams. The animals were divided 

into two equal groups. Hernioplasty was done with polypropylene mesh in both groups. 

The first group remained without treatment and was considered the control group. In the 

second group, after hernioplasty the Aloe vera leaf gel spread equally along the repaired 

area, then the skin and subcutaneous tissues closed routinely. Clinical, Ultrasonographic, 

and Laparoscopic examinations were done. Clinically, all operative animals completely 

subsided the hernia ring. Laparoscopically, the results indicated less degree of adhesion 

and inflammatory reaction were occurs in the treated group at 45 days post-surgery. 

Ultrasonographic investigation in the control group at 30 days post-surgery exhibited 

Wavy echogenic representing inflammatory effusion. It represented Hypoechoic at 

muscle mass and mesh at 45 days, whereas in the treated group, the subcutaneous tissue 

appeared normal echotexture with a clear mesh at 45 days post-treatment. In conclusion, 

compatibility occurs between the implant and the edges of the hernia ring without signs 

of rejection, less degree of adhesion, and the hernia opening completely closed. The Aloe 

vera gel had a beneficial effect during hernioplasty in the ram. 
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Introduction 

 

A hernia defines as a protrusion of internal organs or 

tissues through a natural or acquired opening resulting in 

swelling of this area, the organ or tissues such as intestine, or 

other abdominal cavity content (1). Repairing massive 

abdominal wall hernias is still a real problem and a challenge 

to workers in surgery fields due to inadequate autogenously 

tissue for adequate abdominal wall closure with the highest 

incidence of recurrence being a common outcome. Hence, it 

is inevitable to avoid the use of prosthetic material in various 

species of animals such as biomaterials and these materials 

must provide perfect strength without sensitivity reactions or 

immune rejection (2,3). The use of some prosthetic 

biomaterial for reconstruction of abdominal wall defects is 

gaining increasing recognition to achieve a tension-free 

repair. It has resulted in a significant reduction in 

postoperative pain, duration of the recovery period and the 

repetition of recurrence (4). A hernia could be repaired in 

different methods according to the size and location of the 

hernia. Firstly, a hernia reconstructs by primary closure by 

approximation the edge of hernia ring (herniorrhaphy) this 

method has some drawbacks as delay or non-healing as well 

as the incidence of recurrence (5). Various synthetic 
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materials such as carbon mesh, carbon fiber, nylon mesh and 

polypropylene and Marine Fish Acellular Dermal Matrices 

have been used for the reconstruction of hernias in ruminants 

in the clinical applications (6,7).Using polypropylene mesh 

may lead to various postoperative complications such as, 

adhesion, seroma, infection mesh extrusion, recurrence to 

reduce the occurrence of such potential complications, many 

biological materials are suggested and used to aid in the 

management of the reconstruction of abdominal defects 

(8,9). The Aloe vera plant was commonly used for the 

treatment of wounds, burnings, and infections. Many people 

in the world have used this plant for different purposes (10). 

It plays an important role in improving healing because it 

increases transversal connections among these bands rather 

than the creation of change in collagen structure and as a 

result accelerates wound improvement (11). Hernias were 

diagnosed perfectly by using different methods and 

techniques such as ultrasonography according to alteration in 

echogenicity which provides beneficial data about the nature 

of these swellings by differentiating solid from the 

architecture of cystic structures giving greater details that are 

not investigated in radiological and clinical evaluation 

(12,13).  

The object of this study is to evaluate the role of Aloe 

vera in improving tensile strength and fibroplasia and 

reducing the incidence of adhesion and infection at the site 

of hernioplasty with polypropylene mesh in rams.  

 

Materials and methods  

 

 Twenty-four healthy rams were included in the current 

study. The experimental animals were allocated into two 

equal groups. All sheep underwent strict preoperative 

preparation for inducing ventrolateral hernia under protocol 

of sedation with 0.01mg/ kg/B.W. 2%Xylazine (Alfasan, 

Holland), and local infiltration of lidocaine 3.4mg/ kg/B.W. 

(14). 

 Twelve cm incision vertically approached via skin reach 

to the underline subcutaneous structure and muscular 

layers,10 cm diameter with circular resection of the muscular 

layer in ventrolateral of abdomen without opening the 

peritoneum layer, the edge of experimental defect sutured 

with simple continuous technique then the subcutaneous 

structure sutured with nonabsorbable suture material. The 

induced defect left for a month to accomplish the hernia 

process and establish its components. The hernia was 

repaired using polypropylene mesh 30*30 cm (Betatech®)-

Turkey, with modified sub-lay technique, the margin mesh 

interposed between the peritoneum layer and transverse 

muscle in first group (control group). In the second group 

(treated group), after hernnioplasty with polypropylene mesh 

the Aloe vera leaf gel spread completely along the repaired 

area then the skin and subcutaneous tissues closed routinely. 

The Aloe vera gel was prepared immediately at the time of 

operation as fresh gel. Clinical, Ultrasonographic during the 

period 7-, 15-, 30- and 45-days post-surgery and 

Laparoscopic evaluation were done 45 days post-surgery.  

 

Ethical approve  

The Research was approved by Ethics Committee of 

Faculty of the College of Veterinary Medicine Medicine/ 

Mosul University No UM.VET.2021.055.  

 

Results  

 

The hernia was successfully induced in all operative rams 

without apparent complications, only mild seroma and 

edema which subsided gradually during a few days post 

operation. Clinically there were signs of redness, and mild 

swelling at the site of operation, all of these signs subsided 

during 3-4 days post-surgery. Directly post-surgery the clear 

swelling developed just at the ventro lateral abdomen in all 

operated animals which represented ventro- lateral hernia 

(Figure 1). The signs of hernia as swelling, during the 

palpation their hernia ring these signs which disappeared 

after thirty days post hernioplasty with polypropylene mesh 

(Figure 2).  

 

 
 

Figure 1: induced ventro-lateral abdomen hernia one month 

later. 

 

 
 

Figure 2: 30 days post hernioplasty with polypropylene 

mesh. 
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Laparoscopically shows less degree of adhesion was 

detected around the implant and the underlying tissues in the 

treated group at 45 days post-surgery (Figure 3). The 

compatibility occurs between the implant and the edges of 

the hernia ring without signs of rejection and the hernia 

opening completely closed. Whereas laparoscopic 

investigation 45 days post-surgery in the control group show 

a moderate degree of adhesion between repaired hernia area 

and internal organ (Figure 4). 

 

 
 

Figure 3: Laparoscopic investigation 45 days post-surgery in 

the treated group show less degree of adhesion (green arrow) 

between repaired hernia area and internal organ, black arrow. 

 

 
 

Figure 4: Laparoscopic investigation 45 days post-surgery in 

control group show a moderate degree of adhesion (green 

arrow) between repaired hernia area and internal organ black 

arrows. 

 

Ultrasonographic examination at zero-time pre operation 

show Normal echo texture of the muscle’s fiber (white 

arrow), Mesh (black arrows) without any inflammatory 

reactions and exudate (Figure 5). In control group with only 

polypropylene mesh 7 days post hernioplasty exhibited 

accumulation of inflammatory exudate this appears as 

Hypoechogenic echo texture above (white arrow) and under 

mesh (black arrow) which appear as an echogenic line, 

increases the thickness of subcutaneous and muscle mass 

(Figure 6).  

 

 
 

Figure 5: 0 day time, represented Normal echotexture of the 

muscle (white arrow), Mesh (black arrow). 

 

 
 

Figure 6: 7 days post implantation in control Hypoechogenic 

(inflammatory exudate) matter (white arrow) above and 

under mesh which appear as echogenic line (black arrow), 

increase the thickness of subcutaneous and muscle mass 

(white star). 

 

At 15 days post operation in the control group the 

ultrasonographic image exhibited hypoechoic areas of 

different shapes (white arrow) represents exudates spread in 

homogenous mid echogenicity tissue indicate increase 
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thickness of muscles tissue and mesh (Figure 7). In 30 days, 

post operation in the control group exhibited a Wavy 

echogenic line representing mesh (white arrow) float in the 

hypoechoic area (black arrow) representing inflammatory 

effusion (Figure 8). In 45 days, post operation in the control 

group imaging reveals Hypoechoic in muscles mass (white 

arrow) and mesh (black arrow) (Figure 9). 

In the treated group, at 7 days post operation imaging a 

Hypoechoic area (white arrow) of exudates with echogenic 

areas of granulation tissue (thin white arrow), and Mesh 

(black arrow) (Figure 10), Whereas at 15 days post treatment 

there was Echogenic areas of fibrosis, granulation tissue 

(thin white arrows), Mesh (black arrow) (Figure 11). At 30 

days post treatment subcutaneous tissue with Hypoechoic 

areas of exudates (white arrow) mash (black arrow) (Figure 

12). At 45 days post treatment subcutaneous tissue appears 

normal echotexture (white arrows) with a clear mesh (black 

arrow) (Figure 13). 

 

 
 

Figure 7: 15 days post operation - control Hypoechoic areas 

of different shapes (white arrow) represents exudates spread 

in homogenous mid echogenicity tissue (white star), increase 

thickness of muscles tissue, mesh (black arrow).  

 
 

Figure 8: 30 days post operation control, Wavy echogenic 

line represents mesh (black arrow) float in the hypoechoic 

area (black arrow).  

 

 
 

Figure 9: 45 days post operation in control group. 

Hypoechoic muscles mass (white arrow) with hypoechoic 

Mesh (black arrow). 
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Figure 10: 7 days post operation in treated group hypoechoic 

area (white arrow) of exudates with echogenic areas of 

granulation tissue (thin white arrow), and Mesh (black 

arrow). 

 

 
 

Figure 11: 15 days post operation Echogenic areas of 

granulation tissue (thin white arrows), Mesh (black arrow). 

 

 
 

Figure 12: 30 days post treatment subcutaneous tissue with 

hypoechoic areas of exudates (white arrow) mesh (black 

arrow). 

 
 

Figure 13: 45 days post treatment subcutaneous tissue (white 

arrows) mesh (black arrow). 

 

Discussion  

 

A hernia may be acquired or congenital. In sheep 

acquired hernia occurs mainly abdominal hernias due to 

horning from another ram. In the current study, the control 

group clinically evidenced signs of pain, depression, 

dullness, swelling attributed to inflammatory reaction as a 

response to trauma and rough manipulations of the tissue 

these observations agree with Bauer, Al-Sobayil (15,16). 

Several biomaterials were developed to accelerate and 

improve the progression of the healing process in repairing 

hernia as the freshwater fish acellular dermal matrix for 

repairing hernia in buck (7). In both groups, the implanted 

tissue (polypropylene mesh) showed a very poor immune 

response in the host this may be due to the low antigenicity 

of this implant these results and also considered with Meade 

(17). In the current study, there aren't infection in the treated 

group this might be due to using the Aloe vera which help in 

infection tolerance and decrease the possibility of bacterial 

contamination at the surgical site and improve wound 

healing this coincided with Hekmatpou (18), who reported 

about using Aloe vera as antibacterial, anti-viral, anti-

inflammatory (19).  

Laparoscopy now is the slandered devise for examination 

and treatment method which permits visualization, and 

reduce risk of bleeding less time consuming (20). In our 

study laparoscopic examination at 45 days post-surgery 

show degree of adhesion between omentum, repaired site 

and internal organ with less degree in treated group compare 

with control group this considers advantageous for sealing 

incision this played a role in preventing leakage and serous 

contamination in the treated group there were no 

complications and less adhesion this might be due to the role 

of Aloe vera as a bioactive material (10). 
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 Ultrasound has the benefits of a noninvasive technique 

used for monitoring postoperative tissue healing (21) as 

investigation technique for repaired Achilles tendon rupture 

(22) and experimental cystotomy of urinary bladder in dogs 

(23). It plays an important role in the investigation and 

monitoring of operation along and post-surgical treatment, 

so this technique permits exanimating and identifying the 

status of mesh, diagnosis of complications such as post-

operative seroma and wound dehiscence (24). In the treated 

group, the granulation tissue begins from the second week 

and fibrosis appear at 30 days which indicate the usefulness 

of Aloe vera in accelerating healing process due to the 

complete healing at 45 day the subcutaneous tissue appears 

normal echotexture with a clear mesh. From results of 

ultrasound at zero time the Mesh appear as thin echogenic 

white colored line inside the homogenous midechogenicity 

muscle mass, thereafter, re-examination with ultrasound of 

control group there were a hypoechogenic areas indicate 

inflammatory process with exudate accumulation around the 

Mesh, furthermore in treated group the hypoechoic areas 

appear early during the experiment then disappear and 

replaced by echogenic areas represents granulation tissue 

from the second week.  

 

Conclusion  

 

 In conclusion, the compatibility occurs between the 

implant and the edges of the hernia ring without signs of 

rejection, less degree of adhesion and the hernia opening 

completely closed. The Aloe vera gel had beneficial effect 

during hernioplasty in ram.  

 

Acknowledgments  
 

We would like to thank the College of Veterinary 

Medicine, university of Mosul, to support this study. 

 

Conflict of interest 
 

None. 

 

References 

  
1. Hassen DJ, Kawo HB, Gondore MA. A preliminary study on hernia in 

domestic animals in Gondar town, north Gondar, north west Ethiopia. 

J Vet Sci Techno. 2017;8(1):1-8. DOI: 10.4172/2157-7579.1000420 

2. Gangwar AK, Sharma AK, Kumar N, Kumar N, Maiti SK, Gupta OP, 
Goswami TK, Singh R. Acellular dermal graft for repair of abdominal 

wall defects in rabbits. J S Afr Vet Assoc. 2006;77:79-85. DOI: 

10.4102/jsava.v77i2.349 

3. Lai JY, Chang PY, Lin JN. Body wall repair using small intestinal 

submucosa seeded with cells. J Pediatr Surg. 2003;38:1752-1755. DOI: 

10.1016/j.jpedsurg.2003.08.019 
4. Gamal K, Adel Z, Khaled A. Repair of abdominal hernias in animals 

by glycerolized bovine pericardium and tunica vaginalis: a report of 22 

clinical cases. Anim Husb Dairy Vet Sci. 2017;1(1):4-4: DOI: 

10.15761/AHDVS.1000103  
5. Mohsina A, Kumar N, Sharma AK, Shrivastava S, Mathew DD, Remya 

V, Sonal, Maiti SK, Singh K, Singh KP. Polypropylene mesh seeded 

with fibroblasts: a new approach for the repair of abdominal wall 
defects in rats. Tissue and Cell. 2017;49 (3):383-392. DOI: 

10.1016/j.tice.2017.04.004 

6. Kumar V, Mathew DD, Ahmad RA, Hoque M., Saxena, AC, Pathak, R 
Amarpal. Sterilized nylon mosquito net for reconstruction of umbilical 

hernia in buffaloes. Buffalo Bulletin. 2014;33(1) pp:67-68. DOI: 

10.14456/ku-bufbu.2014.3  
7. Bassam HJ. A Comparative study of using freshwater and marine fish 

acellular dermal matrices in reconstruction of ventro-lateral abdominal 

wall hernia in bucks [Ph.D. dissertation]. Baghdad: University of 

Baghdad; 2021. 70 p. 

8. Westphalen AP, Araújo ACF, Zacharias P, Rodrigues ES, Fracaro GB, 

Filho GDJP. Repair of large incisional hernias. To drain or not to 
drain.Randomized clinical trial. Acta Cir Bras. 2015;30(12): 23. DOI: 

10.1590/S0102-865020150120000009 

9. Kumar V, Kumar N, Gangwar, AK, Saxena AC. Using acellular aortic 
matrix to repair umbilical hernias of calves. Aust Vet J. 2013;91:251-

253. DOI: 10.1111/avj.12058 

10. Hashemi SA, Madani SA, Abediankenari S. The review on properties 
of Aloe vera in healing of cutaneous wounds. Bio Med Res Int. 

2015;3:1-6. DOI: 10.1155/2015/714216 

11. Boudreau MD, Beland FA. An evaluation of the biological and 
toxicological properties of Aloe barbadensis (Miller), Aloe vera. J 

Environ Sci Health C Environ Carcinog Ecotoxicol. 2006;24(1):103-

154. DOI: 10.1080/10590500600614303 
12. Harendra SR, Naveen K, Kiranjeet S, Swapan KM, Sameer S, Shivaraju 

S, Sonal S, Ravi KA. Clinical application of a cellular matrix derived 

from the bubaline diaphragm and caprine rumen for the repair of 
abdominal wall defects in animals. Aceh J Ani Sci. 2019;4 (2):50-60. 

DOI: 10.13170/ajas.4.2.13071 

13. Sadan M. Superficial swellings in sheep (Ovis aries) and goats (Capra 
hircus): Clinical and ultrasonographic findings. J Vet Med Sci. 

2019;81(9):1326-1333. DOI: 10.1292/jvms.9-0209  

14. Green S, Thurmon JC. Xylazine a review of its pharmacology and use 
in vet medicine. J Vet Pharmacol Ther. 1988;11:295-313. DOI: 

10.1111/j.1365-2885.1988.tb00189.x  

15. Bauer JJ, Salky BA, Gelernt IM, Kreel I. Repair of large abdominal 
wall defects with expanded polytetrafluoroethylene (PTFE). Ann Surg. 

1987;206:765-769. DOI: 10.1097/00000658-198712000-00013 

16. Al-Sobayil FA, Ahmed AF. Surgical treatment for different forms of 
hernias in sheep and goats J Vet Sci. 2007;8(2):185-191. DOI: 

10.4142/jvs.2007.8.2.185 

17. Meade KR, Silver FH. Immunogenicity of collagenous implants. 
Biomater. 1990;11:176-180. DOI: .10.1016/0142-9612 (90)90151-f 

18. Hekmatpou D, Mehrabi F, Rahzani K , Aminiyan A. The Effect of Aloe 

vera Clinical Trials on Prevention and Healing of Skin Wound: A 
Systematic Review. Iran J Med Sci. 2019;44(1):1-9. DOI: 

10.30476/ijms.2019.40612 
19. Rocı́o BP, David SC, Beatriz VC. In vitro antibradykinin activity of 

Aloe barbadensis gel. Journal of Ethnopharmacology. 2004;93(1):0-92. 

DOI: 10.1016/j.jep.2004.03.030  
20. Awaiz A, Rahman F, Hossain MB, Yunus RM, Khan S, Memon B, 

Memon MA. Meta-analysis and systematic review of laparoscopic 

versus open mesh repair for elective incisional hernia. Hernia J. 
2015;19(3):449-463. DOI: 10.1007/s10029-015-1351-z 

21. Vilar J M, Corbera J A, Spinella G. Double-layer mesh hernioplasty for 

repairing umbilical hernias in 10 goats. Turk J Vet Anim Sci. 2011;35 

(2): 131-135. DOI: 10.3906/vet-1006-365. 

22. Allawi AH, Alkattan LM, Al Iraqi OM. Clinical and ultrasonographic 

study of using autogenous venous graft and platelet-rich plasma for 
repairing Achilles tendon rupture in dogs. Iraqi J Vet Sci. 

2019;33(2):453-460. DOI: 10.33899/ijvs.2019.163199  

http://dx.doi.org/10.4102/jsava.v77i2.349
https://doi.org/10.1016/j.jpedsurg.2003.08.019
http://www.doi.org/10.15761/AHDVS.1000103
https://doi.org/10.1016/j.tice.2017.04.004
http://www.doi.org/10.14456/ku-bufbu.2014.3
https://doi.org/10.1590/s0102-865020150120000009
https://doi.org/10.1111/avj.12058
http://dx.doi.org/10.1155/2015/714216
https://doi.org/10.1080/10590500600614303
http://www.doi.org/10.13170/ajas.4.2.13071
http://www.doi.org/10.1292/jvms.9-0209
http://www.doi.org/10.1111/j.1365-2885.1988.tb00189.x
https://doi.org/10.1097%2F00000658-198712000-00013
https://doi.org/10.4142/jvs.2007.8.2.185
https://doi.org/10.1016/0142-9612(90)90151-f
http://dx.doi.org/10.30476/ijms.2019.40612
http://www.doi.org/10.1016/j.jep.2004.03.030
https://doi.org/10.1007/s10029-015-1351-z
http://dx.doi.org/10.3906/vet-1006-365
http://www.doi.org/10.33899/ijvs.2019.163199


 Iraqi Journal of Veterinary Sciences, Vol. 36, Supplement I, 2022 (19-25)  

Proceedings of the 7th (1st International) Scientific Conference, College of Veterinary Medicine, University of Mosul 

25 
 

23. Alhamdany M.S. and Alkattan L.M. Laparoscopic and hand-assisted 

cystorrhaphy strengthened with omental pedicle in dogs: Radiographic 
and ultrasonographic. Iraqi J Vet Sci. 201933(2):347-352. DOI: 

10.33899/ijvs.2019.163026 

24. Crespi G, Giannetta E, Mariani F, Floris F, Pretolesi F, Marino P. 
Imaging of early postoperative complications after polypropylene mesh 

repair of inguinal hernia. Radiol Med. 2004;108:107-115. PMID: 

15269694 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

تأثير تقييم هالم أوراق الصبار وشبكة البولي بروبايلين 

 على إصالح الفتوق البطنية الوحشية في الكباش 
 

موفق  أسامة و 1، ليث محمود القطان1إبراهيم احمد زيدان

 3العراقي
 
الوقائي  فرع الطب الباطني2فرع الجراحة وعلم تناسل الحيوان، 1

 ، كلية الطب البيطري، جامعة الموصل، الموصل، العراقالبيطري

 

 الخالصة 

 

مع  أوصممت الدراسة الحالية لتقييم استخدام شبكة البوليمر لوحدها 

استخدام مستخلص هالم الصبار إلصالح الفتوق في الكباش. تحت 

التسدير العميق والتخدير الموضعي والتحضيرات الجراحية الشديدة تم 

كبش.  24سم في  10فتق بطني )جانبي بطني( تجريبي بقطر  إحداث

قسمت الحيوانات الى مجموعتين متساويتين. تم رأب الفتق باستخدام 

بايلين في كلتا المجموعتين. في المجموعة األولى فقط شبكة البولي برو

في  أمااستخدمت شبكة البولي بروبايلين واعتبرت مجموعه سيطرة. 

رأب الفتق باستخدام البولي بروبايلين تم  إجراءالمجموعة الثانية فبعد 

نشر هالم الصبار بشكل متساوي على الشبكة وحواف الشبكة وتم غلق 

الفحص السريري  إجراء روتيني. تمجلد بشكل الجلد والنسيج تحت ال

فوق الصوتية والفحص المنظاري. سريريا اختفت معالم  األمواجوفحص 

وحلقة الفتق تماما. اثبت الفحص المنظاري وجود اقل درجة من 

االلتصاقات وااللتهاب خاصة في المجموعة المعاملة بمستخلص هالم 

. أظهر الفحص بالموجات فوق يوما بعد العملية الجراحية 45الصبار بعد 

يوًما بعد العملية الجراحية  30الصوتية في مجموعة السيطرة عند 

موجات صدى تمثلت باالنصباب االلتهابي حيث حصل نقص الصدى في 

يوًما بعد المعالجة بينما في  45كتلة العضالت والشبكة المستخدمة خالل 

الجلد وظهور  مجموعة المعالجة اظهر الفحص صدى طبيعي لنسيج تحت

يوما. خالصة ذلك حصول توافق بين  45الشبكة بشمل واضح خالل 

الشبكة المغروسة وحواف حلقة الفتق مع عدم حصول الرفض ودرجة 

التصاق اقل مع غلق تام لحلقة الفتق وان استخدام هالم الصبار له فائدة 

 .في رأب الفتوق في الكباش
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