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Abstract   
 

Twelve bovines with ocular growths were selected and randomly divided into two 

groups with six animals in each group. In Group 1 saline soaked gauze piece while, 

in Group 2 saline soaked sterile wooden spoon was used for corneal protection 

during surgery. All the 12 animals were sedated with xylazine hydrochloride @0.1 

mg/kg b.wt. i/m. The anaesthetic induction and maintenance with double drip 

solution using guaifenesin @50 mg/kg bwt and ketamine @2 mg/kg bwt i/v in 5% 

DNS was followed. The 9-10 W power output in continuous mode used in both 

groups in excising all ocular growths in bovines and left unsutured. Postoperative 

treatment was given for 5 days. In group 1 healing was uneventful in four animals 

while ocular discharge was observed in two cows. In group 2, majority of the animals 

(5/6) showed uneventful recovery except one cow which showed corneal opacity and 

discharge at 3rd day after surgery due to self mutilation. All 12 excised tumor samples 

were examined microscopically and diagnosed as squamous cell carcinoma (SCC). 

Histopathologically all 12 cases were well to moderately differentiated sqaumous 

cell carcinoma with mitotic index ranged from 0.5-2.5. And Ki67 index ranged from 

29-37%. All 12 animals did not show reoccurrence at least 3 month post surgery. 

 

Keywords: Squamous cell carcinoma (SCC), Ocular growth, carbon dioxide 

laser,   Biochemical parameters 

 

Introduction 

 

Livestock play an integral role in India's agricultural landscape. It is having the world's largest population of 

bovine animals (535.78 million), which encompasses 192.50 million cattle and 109.9 million buffaloes 

(DAHD, 2019). Despite each animal's relatively low productivity, India leads in global milk production, 

contributing 20% of the world's output (DAHD, 2018). The prevalence of eye cancer among cattle is notablec, 

with higher occurrences observed in those aged above 5 years, followed by the 2-5 year age group (Heeney 

and Valli, 1985). This may be due to factors such as exposing adult animals to radiation outdoors or tying them 

outside. An analysis of breed-specific patterns in cattle reveals that Holstein Friesian crossbred cows exhibit 

the highest incidence of eye cancer, followed by Jersey crossbred cows and non-descript cows (Carvalho et 

al., 2005; Gharagozlou et al., 2007; Daryoush et al., 2011; Fornazari et al., 2017; Radhakrishnan et al., 1999). 

Notably, female cattle show a higher prevalence of bovine eye cancer, likely due to stress factors like gestation, 

lactation, and aging (Gharagozlou et al., 2007; Schulz and Anderson, 2010), while male cattle are usually 

directed towards fattening and meat production.  
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The acronym LASER stands for Light Amplification by Stimulated Emission of Radiation. The CO2 laser is 

having precise tissue ablation and homeostasis capabilities that has led to its widespread use in surgical and 

medical procedures, often considered an alternative to the traditional scalpel. Operating at a wavelength of 

10.6 μm in the far-infrared range, the CO2 laser is efficiently absorbed by water, leading to effects like 

desiccation, vaporization, and ablation (Wang et al., 2005). The CO2 laser functions as a potent surgical tool, 

with applications ranging from incisions to tissue vaporization. The CO2 laser's benefits include accurate 

incisions, instant sealing of vessels, reduced surgery time, decreased post-operative inflammation and pain, 

and an antiseptic effect due to microorganism evaporation. However, drawbacks include high costs, extensive 

training, and additional safety equipment requirements (Carreira and Azevedo, 2016). Laser therapy has three 

primary effects on animal tissue: reducing inflammation, alleviating pain, and accelerating healing. (Pryor and 

Millis, 2015; Tata and Waynant, 2011). Importantly, these effects are due to photochemical changes at the 

cellular level, similar to photosynthesis or vitamin D synthesis (Anders et al., 2014).  

The first instances of lasers in veterinary medicine were in larynx surgery for dogs, laying the ground-work 

for their broader use in canine surgeries (Calin et al., 2010). The CO2 laser has been used in horses to remove 

cutaneous squamous cell carcinoma (McCauley et al., 2002, Hawkins and McCauley, 2005) as well as ocular 

carcinomas (Sanchez and Cabrera, 2006). However, literatures regarding use of CO2 laser for surgical ablation 

of ocular tumor in cattle are scarce, hence present study was undertaken with following objectives. 

 

Materials and methods 

 

The 12 animals diagnosed with ocular growth having diameter < 44 mm were divided in two groups, six cases 

in each group for its surgical resection using CO2 laser. Group I – Saline soaked gauze piece for eye protection 

(N=6) Group II – Saline soaked sterile wooden spoon for eye protection (N=6). 

 

         
Fig.1 Limbal ocular growth present in left eye            Fig.2 Third eyelid tumor present in left eye 

 

The eye lashes were clipped with scissor and surgical site was prepared aseptically prior to anesthesia by 

irrigating with copious normal saline. The animals were kept off feed and water for 12 hours before anesthetic 

induction. The preoperative stabilization was carried out by intravenous administration of normal saline and 

5% dextrose normal saline. Xylazine given @ 0.1mg/kg bwt I/M and restrained in lateral recumbency. General 

anesthesia with double drip Guaifenesin @50mg/kg and ketamine @2mg/kg I/V.   

 

Surgical technique: 

In group 1 saline soaked gauzes were used to digitally shield the cornea prior to initiation of the excision of 

the mass was carried out using CO2 laser power output of 9-10 W in continuous wave mode, along with a 0.2 

mm spot diameter. The laser beam was kept approximately 2 cm above the surgical site. Throughout the 

procedure, a fume evacuator was used to eliminate the plume generated by the laser treatment, following the 

recommendations of the manufacturer. During the excision process, the mass was retracted to ensure 

appropriate tissue tension. Stay sutures with cotton thread were taken to fully elevate the ocular growth and 

for contactless excision. To prevent collateral thermal damage to the surrounding tissues, any char formation 

was carefully eliminated using saline-soaked gauze. Constant application of laser energy was applied to the 

base of the mass until complete excision was achieved. Vessels were cauterized using the CO2 laser itself, 

employing a power output of 4-5 W. To ensure that no untreated tissue remained, a crosshatched pattern was 

employed to cover the tumor bed. Multiple passes of the CO2 laser beam were made in perpendicular directions 

till caramelization of tissues was evident, utilizing a power output of 4 W in CW mode and a spot diameter of 

0.4 mm. Minimal to no hemorrhage was observed during the procedure. The surgical sites were allowed to 
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heal naturally without any closure method (second intention healing) (Paczuska et al. 2014). In group 2 a 

moistened autoclaved disposable wooden spoon was used to shield the eyeball from incidental damage to 

cornea by laser. The spoon was applied on cornea after coating with sterile lignocaine gel.  

 

                 
Fig.3 stay sutures with cotton thread                       Fig.4 Ablation of ocular growth using CO2 laser 

 

Postoperative care: 

Postoperatively, Inj. Strepto-penicillin @ 10000 IU/kg b.wt. and Inj. Meloxicam @ 0.5 mg/kg b.wt. were given 

for 5 days. Eye drops Ofloxacin applied up to the recovery. Post-operative complications visually corneal 

opacity of eyeball, and corneal ulcer were observed. Telephonic follow up was taken to note recurrence for 

minimum 3 months. 

Blood collection: 

The blood collection was done for hematological and biochemical studies. 3 ml of blood sample was obtained 

from the jugular vein in K3EDTA vial before surgery, after surgery and 12th days of surgery for hematological 

analysis and 6 ml blood was collected for clot activator vial for biochemical analysis. The blood samples were 

analyzed using an automated animal hematology analyzer. 

To confirm the diagnosis of a resected growth, the tumor tissues underwent a histopathological 

examination.Tissue samples, were collected from the tumor beds viz., Dorsal, Ventral, Lateral, Medial to 

assess the presence of tumor cells  

 

Results: 

 

In both groups CO2 laser power output of 9 W in continuous wave mode, along with a 0.2 mm spot diameter 

was used effectively to remove the ocular growths having dimension less than 34x 16 mm (8/12 animals) 

while, the power output had to be increased to 10 W in 4 animals with higher dimensions of growth for effective 

ablation of tumor. The 9-10 W power output in continuous mode with working distance of approximately 2 

cm was efficient in excising all ocular growths in bovines. In group 1 the saline soaked gauzes used to digitally 

shield the cornea during laser surgery required repeated manual adjustments to shield the cornea while, the 

wooden spoon in group 2 was easy to manipulate and shield the cornea due to its long handle. Furthermore the 

wooden spoon did not suffer perforation but only black discolouration was noted at end of surgery on the 

surface facing the laser beam. After removal of the tumor cross hatch pattern was followed, this helped to 

control bleeding and ensured through ablation till visualization of light brown discoloration of tissue called 

caramelization. In all the animals the surgical wound was allowed to heal by second intension without primary 

closure.  

In group 1 healing was uneventful in four animals while ocular discharge was observed in two cows which 

resolved after 4 days of therapy. In group 2, majority of the animals (5/6) showed uneventful recovery except 

one cow which showed corneal opacity and ocular discharge at 3rd day after surgery due to self mutilation. 

All three cows with corneal opacity and ocular discharge by local irrigation with powder boric acid solution 

in normal saline and eye drops chloramphenicol leading to complete recovery. 
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Fig.5 Caramelization of surgical bed post surgery                     Fig.6 ocular discharge 

 

BIOCHEMICAL PARAMETERS 
Various biochemical parameters viz, ALP, ALT, AST, creatinine, BUN, albumin and TP were recorded on 

pre-operative, post-operative and 12th postoperative day.  

 

Table1: Mean ± SE values of biochemical parameters in bovines with ocular growth (n=12) 

Parameters  Groups  Pre-operative Post-operative  12th day P value 

ALP G1 25.45 ± 8.15 19.82 ± 10.42 16.92 ± 5.16 0.759 

 G2 57.75 ± 16.37 95.02 ± 40.79 39.88 ± 1.53 0.339 

 P value 0.108 0.127 0.089  

ALT G1 12.67±4.11 8.11±2.55 22.41±13.90 0.494 

 G2 16.72±4.13a 26.45±9.24a 50.50±8.34b 0.018 

 P value 0.503 0.085 0.114  

AST G1 24.85±7.86a 19.60±5.87a 158.88±41.12b 0.001 

 G2 45.13±13.08 91.90±33.01 129.66±15.96 0.055 

 P value 0.213 0.080 0.523  

Creatinine G1 0.40±0.09a 0.32±0.09a 1.25±0.14b 0.000 

 G2 1.19±0.58 0.80±0.21 1.39±0.15 0.522 

 P value 0.207 0.055 0.526  

BUN G1 9.05±2.40a 7.23±1.77a 39.87±4.90b 0.000 

 G2 17.09±4.69a 11.77±2.95a 40.98±4.99b 0.001 

 P value 0.158 0.216 0.319  

Mean bearing different subscripts (a, b) differ significantly (p < 0.05) within column 

 

1 Alkaline phosphatase (U/L): In group 1, the mean values of alkaline phosphatase (ALP) on pre-operative, 

postoperative was 25.45 ± 8.15, 19.82 ± 10.42 and 16.92 ± 5.16 while on 12th postoperative day it significantly 

dropped to 86.16 ± 9.13. In group 2, the mean values of alkaline phosphatase (ALP) on pre-operative, post-

operative and 12th postoperative day were 57.75 ± 16.37, 95.02 ± 40.79 and 39.88 ± 1.53, respectively. No 

significant differences were observed when comparing between and within groups at pre-operative, post-

operative and 12th postoperative day. Furthermore, in present study the mean value of ALP remained within 

the normal range of 0-200 (U/L) as reported by Constable et al. (2017). Gautam et al. (2016) and Priyanka et 

al. (2021) observed ALP within the normal range in cattle operated for squamous cell carcinoma.  

2 Alanine aminotransferase (U/L): In group 1, the mean values of alanine aminotransferase (ALT) on pre-

operative, postoperative and 12th postoperative day was 12.67 ± 4.11, 8.11 ± 2.55 and 22.41 ± 13.90, 

respectively. While, in group 2, the mean values of alanine aminotransferase (ALT) on pre- operative, post-

operative and 12th postoperative day were 16.72 ± 4.13, 26.45 ± 9.24 and 50.50 ± 8.34, respectively. In group 

1 no significant difference was observed at pre-operative, post-operative and 12th postoperative day, however 

in group 2, mean values of ALT on 12th postoperative day was significantly higher than preoperative day. In 

group 2 the value on 12th postoperative day was slightly increased than normal reference range of 11-40 (U/L) 

given by Constable et al. (2017). Similar, within normal range fluctuations in ALT values have been observed 

by Naik (2010), Gautam et al. (2016), Swamy (2016), Podarala et al. (2020), and Priyanka et al. (2021) in 

cattle operated for squamous cell carcinoma. On comparing 1 and 2 no significance difference in mean ALT 

values was observed at different time intervals.  
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3 Aspartate aminotransferase (U/L): In group 1, the mean values of aspartate aminotransferase (AST) on 

pre-operative, postoperative and 12th postoperative day was 24.85 ± 7.86, 19.60 ± 5.87 and 158.88 ± 41.12, 

respectively. While in group 2, the mean values of aspartate aminotransferase (AST) on preoperative, post-

operative and 12th postoperative day was 45.13 ± 13.08, 91.90 ± 33.01 and 129.66 ± 15.96, respectively. In 

group 1 and 2 increase in mean AST value on 12th operative day was observed, this value was significantly 

higher in group 1 and non significantly high as compared to pre operative value. In group 2 the value fluctuate 

within the normal range of 78-132 (U/L) as given by Constable et al. (2017), while in group 1 the mean value 

on 12th post operative day was slightly higher than reference range. Furthermore as the animal shows normal 

feeding hence, liver damage might not be likely. Swamy (2016) reported that AST non significantly increased 

throughout the study at various time intervals. Gautam et al. (2016) and Priyanka et al. (2021) observed a non 

significant difference in AST within the normal range in cattle with squamous cell carcinoma. On comparing 

1 and 2 no significance difference in mean AST values was observed at different time intervals.  

 

 
Figure 7: Column graph showing ALP, ALT, and AST in bovines 

 

 
Figure 8: Column graph showing Creatinine and BUN in bovines 
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4 Creatinine (mg/dl): In group 1, the mean values of creatinine on pre-operative, post-operative and 12th 

postoperative day was 0.40 ± 0.09, 0.32 ± 0.09 and 1.25 ± 0.14, respectively. In group 2, the mean values of 

creatinine on pre-operative, post-operative and 12th postoperative day was 1.19 ± 0.58, 0.80 ± 0.21 and 1.39 ± 

0.15, respectively. In both group 1 and 2 non significant decrease in creatinine was observed post operatively. 

However, on 12th post operative day significant increase in creatinine was observed in group 1 and non 

significant increase was noted in group 2. However, the mean value of creatinine varied within the normal 

range of 0.5-2.2 (mg/dl) as given by Bullers (2016). No significant differences were observed when comparing 

between groups at all time intervals. Contrary to our findings, Swamy (2016) reported non significant increase 

in the mean values of creatinine at different intervals while, Gautam et al. (2016) and Priyanka et al. (2021) 

observed creatinine within the normal range with non significant variation in cattle operated for squamous cell 

carcinoma. On comparing 1 and 2 no significance difference in mean creatinine values was observed at 

different time intervals.  

5 Blood urea nitrogen (mg/dl): In group 1, the mean values of blood urea nitrogen (BUN) on pre-operative, 

postoperative and 12th postoperative day was 9.05 ± 2.40, 7.23 ± 1.77 and 39.87 ± 4.90, respectively. While in 

group 2, the mean values of blood urea nitrogen on pre-operative, post-operative and 12th postoperative day 

were 17.09 ± 4.69, 11.77 ± 2.95 and 40.98 ± 4.99, respectively. In both group 1 and 2 non significant decrease 

in BUN value was observed post operatively however, the mean value showed a significant increase at 12th 

post operative day. In accordance to our findings, Swamy (2016) reported non significant increase in mean 

values of BUN at different intervals throughout the study on bovine SCC. Gautam et al. (2016) and Priyanka 

et al. (2021) observed a non significant difference in BUN within the normal range in cattle operated with 

squamous cell carcinoma. The mean BUN value on 12th post operative day in both groups was higher than the 

normal range of 6-27 (mg/dl) as given by Constable et al. (2017). On comparing 1 and 2 no significance 

difference in mean BUN values was observed at different time intervals. 

Histopathology:  

All 12 excised tumor samples were examined microscopically and diagnosed as squamous cell carcinoma 

(SCC). In both groups majority of the SCCs were well differentiated (8/12) having low mitotic index below 

0.5-2.5 followed by moderately differentiated (4/12) with mitotic index of 1.5-1.9. In both groups no 

reoccurrence was observed till three months. Immunohistochemistry was performed and positive 

immunoreactive cells were counted and the Ki-67 index ranged from 25-37% in as well as moderately 

differentiated SCC. 

 

Conclusion:  

 

Hence it is concluded that the ocular squamous cell carcinoma was predominantly present in third eyelid of 

cattle aged from 5-9 years. The ablation of ocular squamous cell carcinomas were satisfactorily performed 

using 9-10 W CO2 laser, continuous mode, 0.2 mm spot diameter and approximate 3 cm working distance 

without drying of eyes and no significant rise in post operative temperature in surgical bed. The physiological 

(heart rate, respiration rate, rectal temperature), hematological (hemoglobin, packed cell volume, total 

erythrocyte count, total leukocyte count, differential leukocyte count) and biochemical (alkaline phosphate, 

alanine amino transferase, aspartate amino transferase) parameters in bovines operated for ocular sqaumous 

cell carcinoma using CO2 laser were within normal physiological limits at before, after and 12th  day post 

operative day. Histopathologically all 12 cases were well to moderately differentiated sqaumous cell carcinoma 

with mitotic index ranged from 0.5-2.5. And Ki67 index ranged from 29-37%. All 12 animals did not show 

reoccurrence at least 3 month post surgery. 

 

References: 

 

1. Anders JJ, Moges H, Wu X, Erbele ID, Alberico SL, et al. (2014) In vitro and in vivo optimization of 

infrared laser treatment for injured peripheral nerves. Lasers Surg Med 46: 34-45. 

2. Bullers, K. (2016). Merck manuals. Journal of the Medical Library Association, 104(4), 369.  

https://doi.org/10.3163%2F1536-5050.104.4.028 https://doi.org/10.1046/j.1365- 2230.1997.d01-232.x   

3. Calin, M. A.; Coman, T. O. M. A. and Calin, M. R. 2010. The effect of low-level laser therapy on surgical 

wound healing. Romanian Reports in Physics. 62(3): 617- 627.  

4. Carreira, L. M. and Azevedo, P. 2016. Comparison of the influence of CO2-laser and scalpel skin 

incisions on the surgical wound healing process. ARC Journal of Anesthesiology. 1(3): 1-8.  

https://doi.org/10.3163%2F1536-5050.104.4.028
https://doi.org/10.1046/j.1365-%202230.1997.d01-232.x


Journal Of Advance Zoology 
 

Available online at: https://jazindia.com 338 

5. Carvalho, T., Vala, H., Pinto, C., Pinho, M., & Peleteiro, M. C. (2005). Immunohistochemical studies of 

epithelial cell proliferation and p53 mutation in bovine ocular squamous cell carcinoma. Veterinary 

Pathology, 42(1), 66-73. https://doi.org/10.1354%2Fvp.42-1-66 

6. Constable, P. D., Hinchcliff, K. W., Done, S. H., & Grünberg, W. (2017). Veterinary medicine-e-book: a 

textbook of the diseases of cattle, horses, sheep, pigs and goats. Elsevier Health Sciences. 11th Edition, 

Veterinary Medicine, (pp. 956-1112). 

7. DAHD. (2018). National action plan for dairy development, vision 2022. All India Report. Ministry of 

Agriculture Department of Animal Husbandry, Dairying and Fisheries, Krishi Bhawan, New Delhi. (pp: 

13). 

8. Daryoush, M., Yousef, D., & Nazeri, M. (2011). Ocular squamous cell carcinoma in a black headed cow 

(a case report). Advances in Environmental Biology, 853-856.  

9. Fornazari, G. A., Kravetz, J., Kiupel, M., Sledge, D., De Barros Filho, I. R., & Montiani-Ferreira, F. 

(2017). Ocular squamous cell carcinoma in Holstein cows from the South of Brazil. Veterinary 

world, 10(12), 1413. 

10. Gautam, D., Yadav, D., War, Z., Pawde, A. M., & Sharma, A. K. (2016). Ocular squamous cell carcinoma 

in a crossbred cow: a case report. International Journal of Environmental Science and Technology, 5, 

3026-3029. 

11. Gharagozlou, M. J., Hekmati, P., & Ashrafihelan, J. (2007). A clinical and histopathological study of 

ocular neoplasms in dairy cattle. Veterinary Archives, 77(5), 409.  

12. Hawkins, J. F., & McCauley, C. T. (2005). Use of a carbon dioxide laser for surgical management of 

cutaneous masses in horses: 65 cases (1993-2004). In Photonic Therapeutics and Diagnostics (Vol. 5686, 

pp. 620-623). SPIE. 

13. Heeney, J. L., & Valli, V. E. (1985). Bovine ocular squamous cell carcinoma: an epidemiological 

perspective. Canadian Journal of Comparative Medicine, 49(1), 21. 

https://pubmed.ncbi.nlm.nih.gov/3986677 

14. McCauley, C. T., Hawkins, J. F., Adams, S. B., & Fessler, J. F. (2002). Use of a carbon dioxide laser for 

surgical management of cutaneous masses in horses: 32 cases (1993–2000). Journal of the American 

Veterinary Medical Association, 220(8), 1192-1197.  

15. Naik, V. B. (2010). Clinical studies on bovine tumours. [M. V. Sc Thesis, Sri Venkateswara Veterinary 

University], Tirupati.  

16. Podarala, V., Lakshmi, M. P., Venkata, S. K. R., & Devalam, R. P. (2020). Efficacy of BCG vaccine and 

Mitomycin C for the treatment of ocular squamous cell carcinoma in bovines. Research in Veterinary 

Science, 133, 48-52. https://doi.org/10.1016/j.rvsc.2020.08.008  

17. Priyanka, N., Nagaraja, B. N., Nagaraju, N., Manjunath, D. R., & BR, B. (2021). Study on occurrence of 

ocular tumors in cattle. The Pharma Innovation Journal, 10(7), 329- 333. 

18. Pryor, B., Millis, D. L. (2015) Therapeutic laser in veterinary medicine. Veterinary Clinics: Small Animal 

Practice 45: 45-56. 

19. Radhakrishnan, C., William, B. J., Dharmaceelan, S., & Nagarajan, L. (1999). A successful treatment of 

bovine ocular squamous cell carcinoma by surgery and 102 immunotherapy: a report of two cases. Indian 

Veterinary Journal, 76(3), 245-246. 

20. Sanchez, G. A. G., & Cabrera, A. E. P. (2006). Ablation with carbon dioxide laser as a treatment forocular 

squamous cell carcinoma in horses. Veterinaria México, 37(3), 391-398. 

21. Schulz, K. L., & Anderson, D. E. (2010). Bovine enucleation: A retrospective study of 53 cases (1998–

2006). The  Canadian Veterinary Journal, 51(6), 611. 

22. Swamy, B. P. (2016). A clinical study on diagnostic techniques and surgical management 104 of 

neoplasms in bovines. [M.V.Sc, Sri Venkateswara Veterinary University]. Tirupati. 

23. Tata, D. B., Waynant RW (2011) Laser therapy: A review of its mechanism of action and potential 

medical applications. Laser & Photonics Reviews 5: 1-12. 

24. Wang, X.; Ishizaki, N. T. and Matsumoto, K. 2005. Healing process of skin after CO2 laser ablation at 

low irradiance: a comparison of continuous-wave and pulsed mode. Photomedicine and Laser Therapy. 

23(1): 20-26. 

 

https://doi.org/10.1354%2Fvp.42-1-66
https://pubmed.ncbi.nlm.nih.gov/3986677
https://doi.org/10.1016/j.rvsc.2020.08.008

