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DISCUSSION
In the present study, the mean DOA for the patients 
who underwent LC in group B was 4.42±3.95 hours, 
and in group BD, it was 7.63±2.65 hours (p=0.0002). It 
was also noted that the reduction in VAS scores was 
significant in the BD group when compared to 
Group B in the first 6 hours postoperatively. However, 
the VAS scores concerning 12 and 24 hours in Group 
B were still relatively high when compared to Group 
BD. Our results are comparable with the results of 
Shukla and Bairwa, who compared intraperitoneal 
BPV alone or combined with DEX in post-LC 
patients11. The difference in mean VAS was 
significant in two groups at 8 hours, 12 hours, 16 
hours, and 20 hours, with 2.27±0.74, 3.03±0.67, 
3.5±0.63, and 4.03±0.72 in group B and 1.7±1.36, 
2.1±1.09, 2.6±1.22, and 3.03±1.09 in group BD, 
respectively. They concluded that intraperitoneal 
instillation of BPV with DEX is superior to BPV alone 
which is similar to what we revealed in the present 
study. In another study, it was also discovered that 
intra-peritoneal instillation of BPV in combination 
with DEX provided better postoperative analgesia 
than BPV or a tramadol and BPV mixture following 
LC than BPV or a tramadol and BPV mixture12. Oza et 
al from India concluded that intraperitoneal 
instillation of DEX along with BPV significantly 
prolonged the span of post-surgery analgesia in 
comparison to BPV alone13. The authors also 
described that there was less need for several 
rescue analgesia in the combination group. 

Our findings stand aligned with what Shankar et al 
where they showed that intraperitoneal 
administration of DEX at 1 µg/kg combined with 
0.25% BPV in elective LC significantly decreases 
postoperative pain and reduces the need for 
analgesics compared to the use of 0.25% BPV alone 
following LC14. In a recently published randomized 
controlled trial, Bhatia et al indicated that 0.25% BPV 
alone had a shorter duration of action compared to 
its combination with DEX15. Administering these 
drugs intraperitoneally while the laparoscope is still 
in the abdominal cavity ensures accurate 
placement, ease of administration, and a favorable 
safety profile due to direct visualization. The use of 
BPV combined with DEX for postoperative analgesia 
shows great promise as part of a multimodal 
analgesia approach in LC. Narasimham and Rao 
also revealed similar findings16. Furthermore, 
compared the effectiveness of intraperitoneal BPV 
with or without fentanyl and DEX for postoperative 
analgesia after laparoscopic surgery17. The VAS pain 
score was significantly reduced in the first eight 
hours of surgery. In patients having LC, they found 
that intra-peritoneal instillation of BPV in conjunction 
with DEX considerably decreased postoperative 
pain ratings when compared to BPV alone. Another 
study also concluded that adding 
dexmedetomidine with bupivacaine prolonged the 

duration of the need for post-surgery analgesia 
which corroborates well with this study18. Other 
studies like Prakash et al, and Shaker et al also 
reported similar findings19,20.

Perioperative analgesia has traditionally relied on 
opioid analgesics; however, extensive use of opioids 
can lead to several perioperative side effects, 
including respiratory depression, drowsiness, 
sedation, postoperative nausea and vomiting, 
pruritus, urinary retention, ileus, and constipation. 
These effects can contribute to delayed hospital 
discharge and decreased patient satisfaction21-23. To 
mitigate these issues, the intraperitoneal 
administration of local anesthetics in conjunction 
with general anesthesia during LC has emerged as 
an effective alternative24,25.

This study has strengths and limitations as well. This 
study supports previous findings that intraperitoneal 
local anesthetic instillation is more successful when 
administered towards the end of an operation 
rather than at the beginning for patients undergoing 
LC. The primary benefit of local anesthetics is their 
lack of narcotic side effects, which can impede 
healing and hospital discharge. A small sample size 
and single-center study place were some of the 
limitations of this research. 

CONCLUSION
This study concluded that intraperitoneal instillation 
RI�'(;���ǍJ�NJ�ZLWK�ORFDO�DQHVWKHWLF�������%39����PO�
at the end of surgery in patients undergoing LC 
significantly reduced the postoperative pain, 
especially up to the six hours postoperatively. 
Hence, the combination of DEX and BPV is superior 
to BPV alone for intraperitoneal instillation in LC for 
postoperative analgesia. 
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ABSTRACT

Background: Pterygium is a progressive fibrovascular tissue that affects the conjunctiva and cornea. The 
aim of the study was to compare the efficacy of Sub-conjunctival injection of Mitomycin C versus 
Bevacizumab in pterygium treatment focusing on their impact on recurrence rates to improve 
postoperative outcomes.

Methods: The Randomized clinical trial was conducted in the Ophthalmology department of Ziauddin 
University over 8 months. 54 patients aged above 18 with grade 2 or 3 pterygium were divided into 2 
groups of 27. Group A received a Subconjunctival injection of Mitomycin C while Group B received 
Bevacizumab. Patients were monitored at 1st and 3rd week post injection followed by pterygium 
excision 1 month later. The postoperative follow-up was conducted at the 1st, 3rd, and 6th months to 
assess improvement in symptoms and recurrence. The data was analyzed using SPSS version 23; the 
Chi-square test and Paired T-test were applied with a significance level of p < 0.05.

Results: The study analyzed data from 54 patients with pterygium, having a mean age of 42.03±8.23 
years, with a male-to-female ratio of 3:1. The common symptoms were Redness (40.74%), itching (27.8%), 
and decreased visual acuity (31.4%). Post-injection outcome in terms of pterygium vascularity and 
thickness was better in group B. The recurrence rates at the 6th-month post excision were 1 (7.4%) and 3 
(18.5%) in group B. 

Conclusion: Mitomycin C as an adjuvant treatment demonstrates superior efficacy in reducing 
pterygium recurrence and improving postoperative vision, compared to Bevacizumab.
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DISCUSSION
In the present study, the mean DOA for the patients 
who underwent LC in group B was 4.42±3.95 hours, 
and in group BD, it was 7.63±2.65 hours (p=0.0002). It 
was also noted that the reduction in VAS scores was 
significant in the BD group when compared to 
Group B in the first 6 hours postoperatively. However, 
the VAS scores concerning 12 and 24 hours in Group 
B were still relatively high when compared to Group 
BD. Our results are comparable with the results of 
Shukla and Bairwa, who compared intraperitoneal 
BPV alone or combined with DEX in post-LC 
patients11. The difference in mean VAS was 
significant in two groups at 8 hours, 12 hours, 16 
hours, and 20 hours, with 2.27±0.74, 3.03±0.67, 
3.5±0.63, and 4.03±0.72 in group B and 1.7±1.36, 
2.1±1.09, 2.6±1.22, and 3.03±1.09 in group BD, 
respectively. They concluded that intraperitoneal 
instillation of BPV with DEX is superior to BPV alone 
which is similar to what we revealed in the present 
study. In another study, it was also discovered that 
intra-peritoneal instillation of BPV in combination 
with DEX provided better postoperative analgesia 
than BPV or a tramadol and BPV mixture following 
LC than BPV or a tramadol and BPV mixture12. Oza et 
al from India concluded that intraperitoneal 
instillation of DEX along with BPV significantly 
prolonged the span of post-surgery analgesia in 
comparison to BPV alone13. The authors also 
described that there was less need for several 
rescue analgesia in the combination group. 

Our findings stand aligned with what Shankar et al 
where they showed that intraperitoneal 
administration of DEX at 1 µg/kg combined with 
0.25% BPV in elective LC significantly decreases 
postoperative pain and reduces the need for 
analgesics compared to the use of 0.25% BPV alone 
following LC14. In a recently published randomized 
controlled trial, Bhatia et al indicated that 0.25% BPV 
alone had a shorter duration of action compared to 
its combination with DEX15. Administering these 
drugs intraperitoneally while the laparoscope is still 
in the abdominal cavity ensures accurate 
placement, ease of administration, and a favorable 
safety profile due to direct visualization. The use of 
BPV combined with DEX for postoperative analgesia 
shows great promise as part of a multimodal 
analgesia approach in LC. Narasimham and Rao 
also revealed similar findings16. Furthermore, 
compared the effectiveness of intraperitoneal BPV 
with or without fentanyl and DEX for postoperative 
analgesia after laparoscopic surgery17. The VAS pain 
score was significantly reduced in the first eight 
hours of surgery. In patients having LC, they found 
that intra-peritoneal instillation of BPV in conjunction 
with DEX considerably decreased postoperative 
pain ratings when compared to BPV alone. Another 
study also concluded that adding 
dexmedetomidine with bupivacaine prolonged the 

duration of the need for post-surgery analgesia 
which corroborates well with this study18. Other 
studies like Prakash et al, and Shaker et al also 
reported similar findings19,20.

Perioperative analgesia has traditionally relied on 
opioid analgesics; however, extensive use of opioids 
can lead to several perioperative side effects, 
including respiratory depression, drowsiness, 
sedation, postoperative nausea and vomiting, 
pruritus, urinary retention, ileus, and constipation. 
These effects can contribute to delayed hospital 
discharge and decreased patient satisfaction21-23. To 
mitigate these issues, the intraperitoneal 
administration of local anesthetics in conjunction 
with general anesthesia during LC has emerged as 
an effective alternative24,25.

This study has strengths and limitations as well. This 
study supports previous findings that intraperitoneal 
local anesthetic instillation is more successful when 
administered towards the end of an operation 
rather than at the beginning for patients undergoing 
LC. The primary benefit of local anesthetics is their 
lack of narcotic side effects, which can impede 
healing and hospital discharge. A small sample size 
and single-center study place were some of the 
limitations of this research. 

CONCLUSION
This study concluded that intraperitoneal instillation 
RI�'(;���ǍJ�NJ�ZLWK�ORFDO�DQHVWKHWLF�������%39����PO�
at the end of surgery in patients undergoing LC 
significantly reduced the postoperative pain, 
especially up to the six hours postoperatively. 
Hence, the combination of DEX and BPV is superior 
to BPV alone for intraperitoneal instillation in LC for 
postoperative analgesia. 
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INTRODUCTION
Pterygium is a progressive fibrovascular conjunctival 
growth that potentially involves the cornea 1. The 
prevalence of pterygium varies depending upon 
the geographic location, climate, and demograph-
ic factors 2. Studies show that the global prevalence 
of pterygium ranges from 0.07% - 53% with higher 
rates in tropical and subtropical regions. The exact 
pathogenesis of pterygium is not fully understood, 
but it is believed to involve a combination of genet-
ic, environmental, and ultraviolet (UV) light exposure 
factors 3. Chronic exposure to ultraviolet B (UVB) is 
considered a significant risk factor 4. It can damage 
the conjunctiva and promote the growth of abnor-
mal tissue 5. Environmental factors, such as dry, 
dusty, and windy conditions, also contribute to its 
development 6. A pterygium most commonly occurs 
on the nasal side of the eye, often described as the 
corneal limbus, which is the border where the 
cornea meets with sclera 7. Preventive measures 
such as wearing UV-protective sunglasses and 
reducing exposure to environmental irritants are 
often recommended8. Surgery for pterygium 
excision, which may involve the use of adjunctive 
treatments like Mitomycin C or conjunctival flaps 
and amniotic membrane, is typically indicated for 
progressive pterygium, chronic discomfort, visual 
impairment, and cosmetic purpose 9. The use of 
intra-lesion injections of 5-fluorouracil (5-FU), Mitomy-
cin C, Bevacizumab, and Ranibizumab for the treat-
ment of pterygium is an emerging and innovative 
approach that reduces pterygium size, thickness, 
vascularity and recurrence 10. Mitomycin C is an 
antimetabolite, used to inhibit cell growth and 
reduce the recurrence 11. Bevacizumab is an 
anti-VEGF (vascular endothelial growth factor) 
medication. It works by reducing the growth of new 
blood vessels, which can be a characteristic of 
pterygium 12. By reducing vascularization in the 
pterygium, Bevacizumab may help control its 
progression and size 13. The study aimed to assess the 
efficacy of a sub-conjunctival injection of Mitomy-
cin-C compared to Bevacizumab as an adjunct 
therapy following pterygium excision, in terms of 
recurrence.

METHODS
A randomized control trial study was conducted in 
the Ophthalmology department of Ziauddin Univer-
sity Hospital Karachi, over 8 months from 1st January 
to 31st August 2024. The ethical approval was 
obtained from the institutional ethical committee 
before initiating the study (7921023AKOPH/Decem-
ber 2023). The sample size was determined using the 
WHO sample size calculator, resulting in 54 patients 
divided into 2 groups of 27 through purposive 
sampling. Inclusion criteria included patients above 
18 years and pterygium grades 2 and 3. Those with 
previous pterygium surgery or trauma, grade 1 
pterygium, corneal opacity, lactating or pregnant 

females, and those with hypertensive, cardiac, or 
thromboembolic conditions were excluded. After 
obtaining informed consent, Group A received a 
Subconjunctival injection of Mitomycin-C, while 
Group B received a Subconjunctival injection of 
Bevacizumab. Both groups underwent adjunct surgi-
cal excision after the injection using the bare sclera 
technique. Patients were provided with information 
leaflets outlining the advantages and disadvantag-
es of each drug to help them make an informed 
decision. The pre-operative assessment was 
performed by a single ophthalmologist and includ-
ed evaluation of symptoms, clinical examination, 
baseline visual acuity, type of refractive error, best 
corrected visual acuity, and grading of pterygium 
type and size. Each pterygium was assessed and 
categorized based on thickness and vascularity of 
growth according to Tan and colleagues' grading 
system, introduced in 1997. The grading was deter-
mined by the visibility of the underlying episcleral 
blood vessels, a previously established and validat-
ed marker of severity. The pterygium was divided 
into three grades. Grade 1: (atrophic) exhibited 
visible episcleral vessels beneath the pterygium. 
Grade 2: (Intermediate) showed partially visible 
episcleral vessels. Grade 3: (Fleshy, Hypertrophic) 
had entirely obscured episcleral vessels. The pterygi-
um size was assessed based on corneal involve-
ment. Grade 1 extends up to the limbus, Grade 2 
between the limbus and the pupillary margin, and 
Grade 3 extends across the pupillary margin 8.

Injections were administered in Operation Theater 
under topical anesthesia using Alcaine eye drops 
(proparacaine HCL). Group A received a 2mg/0.1 
ml Subconjunctival injection of Mitomycin-C; while 
Group B received a 2.5mg/0.1 ml injection of Beva-
cizumab. During the procedure, patients were 
asked to look toward the temporal side to ensure 
adequate exposure for the injection. A 1ml syringe 
with a 29-gauge needle was used. Mitomycin C 
(MMC) was prepared in the operating theater 
during the procedure and Bevacizumab was 
provided by the pharmacy as pre-prepared 
sterilized injections. All patients were examined after 
1st week and 3rd week of injection to assess improve-
ments in symptoms and to examine any changes in 
vascularity, thickness, and the size of the pterygium 
growth. Surgical excision was performed 1 month 
after injection and patients were examined, the day 
after surgery, 3rd month, and 6th month. Data was 
entered and analyzed using SPSS version 23. Quanti-
tative variables, including age, and recurrence 
rates were presented as mean ± standard deviation. 
Qualitative variables, like gender, occupation, 
pterygium grades, baseline visual acuity, refractive 
errors, location of pterygium, symptoms, and pteryg-
ium vascularity and thickness were presented as 
frequency and percentage. 

RESULTS
In this study, the mean age of patients in both 
groups was 42.03± 8.23 years. The male-to-female 
ratio was found 3:1, with 41(76%) men and 13(24%) 
women, a significant difference attributed to a 
higher likelihood of men working outdoors. Patients 
presented with symptoms of ocular redness in 
22(40.74%), itching and watering in 15 (27.8%), and 
decreased visual acuity in 17 (31.4%). Of all patients, 
35(64.9%) worked outdoor, while 19(35.1%) stayed 
indoor. Pterygium was found in the right eye of 
22(40.74%) patients, the left eye of 27 (50.0%), and in 
both eyes of 5(15.5%) patients. Baseline visual acuity 
ZDV� �� ����� LQ� ���������� SDWLHQWV� ZKLOH� UHPDLQLQJ�
20(37.0%) patients had >6/18. Refractive error was 

observed in the affected eye, Astigmatism in 24 
patients (44.44%), Myopia in 6 (11.2%), Hypermetro-
pia in 9(16.6%), and no refractive error in 15 patients 
(27.8%).  Based on the size of Pterygium, 38 (70.4%) 
were grade 2 while 16 (29.6%) were Grade 3. Based 
on vascularity and thickness of pterygium, 34 (63.0%) 
were intermediate and 20 (37.0%) were hypertro-
phic. (Refer to table 1). Evaluation one week after 
surgery showed a reduction in vascularity, thickness, 
and astigmatism in both groups, with Group B 
demonstrating better outcomes than Group A 
(Figure 1).
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DISCUSSION
In the present study, the mean DOA for the patients 
who underwent LC in group B was 4.42±3.95 hours, 
and in group BD, it was 7.63±2.65 hours (p=0.0002). It 
was also noted that the reduction in VAS scores was 
significant in the BD group when compared to 
Group B in the first 6 hours postoperatively. However, 
the VAS scores concerning 12 and 24 hours in Group 
B were still relatively high when compared to Group 
BD. Our results are comparable with the results of 
Shukla and Bairwa, who compared intraperitoneal 
BPV alone or combined with DEX in post-LC 
patients11. The difference in mean VAS was 
significant in two groups at 8 hours, 12 hours, 16 
hours, and 20 hours, with 2.27±0.74, 3.03±0.67, 
3.5±0.63, and 4.03±0.72 in group B and 1.7±1.36, 
2.1±1.09, 2.6±1.22, and 3.03±1.09 in group BD, 
respectively. They concluded that intraperitoneal 
instillation of BPV with DEX is superior to BPV alone 
which is similar to what we revealed in the present 
study. In another study, it was also discovered that 
intra-peritoneal instillation of BPV in combination 
with DEX provided better postoperative analgesia 
than BPV or a tramadol and BPV mixture following 
LC than BPV or a tramadol and BPV mixture12. Oza et 
al from India concluded that intraperitoneal 
instillation of DEX along with BPV significantly 
prolonged the span of post-surgery analgesia in 
comparison to BPV alone13. The authors also 
described that there was less need for several 
rescue analgesia in the combination group. 

Our findings stand aligned with what Shankar et al 
where they showed that intraperitoneal 
administration of DEX at 1 µg/kg combined with 
0.25% BPV in elective LC significantly decreases 
postoperative pain and reduces the need for 
analgesics compared to the use of 0.25% BPV alone 
following LC14. In a recently published randomized 
controlled trial, Bhatia et al indicated that 0.25% BPV 
alone had a shorter duration of action compared to 
its combination with DEX15. Administering these 
drugs intraperitoneally while the laparoscope is still 
in the abdominal cavity ensures accurate 
placement, ease of administration, and a favorable 
safety profile due to direct visualization. The use of 
BPV combined with DEX for postoperative analgesia 
shows great promise as part of a multimodal 
analgesia approach in LC. Narasimham and Rao 
also revealed similar findings16. Furthermore, 
compared the effectiveness of intraperitoneal BPV 
with or without fentanyl and DEX for postoperative 
analgesia after laparoscopic surgery17. The VAS pain 
score was significantly reduced in the first eight 
hours of surgery. In patients having LC, they found 
that intra-peritoneal instillation of BPV in conjunction 
with DEX considerably decreased postoperative 
pain ratings when compared to BPV alone. Another 
study also concluded that adding 
dexmedetomidine with bupivacaine prolonged the 

duration of the need for post-surgery analgesia 
which corroborates well with this study18. Other 
studies like Prakash et al, and Shaker et al also 
reported similar findings19,20.

Perioperative analgesia has traditionally relied on 
opioid analgesics; however, extensive use of opioids 
can lead to several perioperative side effects, 
including respiratory depression, drowsiness, 
sedation, postoperative nausea and vomiting, 
pruritus, urinary retention, ileus, and constipation. 
These effects can contribute to delayed hospital 
discharge and decreased patient satisfaction21-23. To 
mitigate these issues, the intraperitoneal 
administration of local anesthetics in conjunction 
with general anesthesia during LC has emerged as 
an effective alternative24,25.

This study has strengths and limitations as well. This 
study supports previous findings that intraperitoneal 
local anesthetic instillation is more successful when 
administered towards the end of an operation 
rather than at the beginning for patients undergoing 
LC. The primary benefit of local anesthetics is their 
lack of narcotic side effects, which can impede 
healing and hospital discharge. A small sample size 
and single-center study place were some of the 
limitations of this research. 

CONCLUSION
This study concluded that intraperitoneal instillation 
RI�'(;���ǍJ�NJ�ZLWK�ORFDO�DQHVWKHWLF�������%39����PO�
at the end of surgery in patients undergoing LC 
significantly reduced the postoperative pain, 
especially up to the six hours postoperatively. 
Hence, the combination of DEX and BPV is superior 
to BPV alone for intraperitoneal instillation in LC for 
postoperative analgesia. 
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INTRODUCTION
Pterygium is a progressive fibrovascular conjunctival 
growth that potentially involves the cornea 1. The 
prevalence of pterygium varies depending upon 
the geographic location, climate, and demograph-
ic factors 2. Studies show that the global prevalence 
of pterygium ranges from 0.07% - 53% with higher 
rates in tropical and subtropical regions. The exact 
pathogenesis of pterygium is not fully understood, 
but it is believed to involve a combination of genet-
ic, environmental, and ultraviolet (UV) light exposure 
factors 3. Chronic exposure to ultraviolet B (UVB) is 
considered a significant risk factor 4. It can damage 
the conjunctiva and promote the growth of abnor-
mal tissue 5. Environmental factors, such as dry, 
dusty, and windy conditions, also contribute to its 
development 6. A pterygium most commonly occurs 
on the nasal side of the eye, often described as the 
corneal limbus, which is the border where the 
cornea meets with sclera 7. Preventive measures 
such as wearing UV-protective sunglasses and 
reducing exposure to environmental irritants are 
often recommended8. Surgery for pterygium 
excision, which may involve the use of adjunctive 
treatments like Mitomycin C or conjunctival flaps 
and amniotic membrane, is typically indicated for 
progressive pterygium, chronic discomfort, visual 
impairment, and cosmetic purpose 9. The use of 
intra-lesion injections of 5-fluorouracil (5-FU), Mitomy-
cin C, Bevacizumab, and Ranibizumab for the treat-
ment of pterygium is an emerging and innovative 
approach that reduces pterygium size, thickness, 
vascularity and recurrence 10. Mitomycin C is an 
antimetabolite, used to inhibit cell growth and 
reduce the recurrence 11. Bevacizumab is an 
anti-VEGF (vascular endothelial growth factor) 
medication. It works by reducing the growth of new 
blood vessels, which can be a characteristic of 
pterygium 12. By reducing vascularization in the 
pterygium, Bevacizumab may help control its 
progression and size 13. The study aimed to assess the 
efficacy of a sub-conjunctival injection of Mitomy-
cin-C compared to Bevacizumab as an adjunct 
therapy following pterygium excision, in terms of 
recurrence.

METHODS
A randomized control trial study was conducted in 
the Ophthalmology department of Ziauddin Univer-
sity Hospital Karachi, over 8 months from 1st January 
to 31st August 2024. The ethical approval was 
obtained from the institutional ethical committee 
before initiating the study (7921023AKOPH/Decem-
ber 2023). The sample size was determined using the 
WHO sample size calculator, resulting in 54 patients 
divided into 2 groups of 27 through purposive 
sampling. Inclusion criteria included patients above 
18 years and pterygium grades 2 and 3. Those with 
previous pterygium surgery or trauma, grade 1 
pterygium, corneal opacity, lactating or pregnant 

females, and those with hypertensive, cardiac, or 
thromboembolic conditions were excluded. After 
obtaining informed consent, Group A received a 
Subconjunctival injection of Mitomycin-C, while 
Group B received a Subconjunctival injection of 
Bevacizumab. Both groups underwent adjunct surgi-
cal excision after the injection using the bare sclera 
technique. Patients were provided with information 
leaflets outlining the advantages and disadvantag-
es of each drug to help them make an informed 
decision. The pre-operative assessment was 
performed by a single ophthalmologist and includ-
ed evaluation of symptoms, clinical examination, 
baseline visual acuity, type of refractive error, best 
corrected visual acuity, and grading of pterygium 
type and size. Each pterygium was assessed and 
categorized based on thickness and vascularity of 
growth according to Tan and colleagues' grading 
system, introduced in 1997. The grading was deter-
mined by the visibility of the underlying episcleral 
blood vessels, a previously established and validat-
ed marker of severity. The pterygium was divided 
into three grades. Grade 1: (atrophic) exhibited 
visible episcleral vessels beneath the pterygium. 
Grade 2: (Intermediate) showed partially visible 
episcleral vessels. Grade 3: (Fleshy, Hypertrophic) 
had entirely obscured episcleral vessels. The pterygi-
um size was assessed based on corneal involve-
ment. Grade 1 extends up to the limbus, Grade 2 
between the limbus and the pupillary margin, and 
Grade 3 extends across the pupillary margin 8.

Injections were administered in Operation Theater 
under topical anesthesia using Alcaine eye drops 
(proparacaine HCL). Group A received a 2mg/0.1 
ml Subconjunctival injection of Mitomycin-C; while 
Group B received a 2.5mg/0.1 ml injection of Beva-
cizumab. During the procedure, patients were 
asked to look toward the temporal side to ensure 
adequate exposure for the injection. A 1ml syringe 
with a 29-gauge needle was used. Mitomycin C 
(MMC) was prepared in the operating theater 
during the procedure and Bevacizumab was 
provided by the pharmacy as pre-prepared 
sterilized injections. All patients were examined after 
1st week and 3rd week of injection to assess improve-
ments in symptoms and to examine any changes in 
vascularity, thickness, and the size of the pterygium 
growth. Surgical excision was performed 1 month 
after injection and patients were examined, the day 
after surgery, 3rd month, and 6th month. Data was 
entered and analyzed using SPSS version 23. Quanti-
tative variables, including age, and recurrence 
rates were presented as mean ± standard deviation. 
Qualitative variables, like gender, occupation, 
pterygium grades, baseline visual acuity, refractive 
errors, location of pterygium, symptoms, and pteryg-
ium vascularity and thickness were presented as 
frequency and percentage. 

RESULTS
In this study, the mean age of patients in both 
groups was 42.03± 8.23 years. The male-to-female 
ratio was found 3:1, with 41(76%) men and 13(24%) 
women, a significant difference attributed to a 
higher likelihood of men working outdoors. Patients 
presented with symptoms of ocular redness in 
22(40.74%), itching and watering in 15 (27.8%), and 
decreased visual acuity in 17 (31.4%). Of all patients, 
35(64.9%) worked outdoor, while 19(35.1%) stayed 
indoor. Pterygium was found in the right eye of 
22(40.74%) patients, the left eye of 27 (50.0%), and in 
both eyes of 5(15.5%) patients. Baseline visual acuity 
ZDV� �� ����� LQ� ���������� SDWLHQWV� ZKLOH� UHPDLQLQJ�
20(37.0%) patients had >6/18. Refractive error was 

observed in the affected eye, Astigmatism in 24 
patients (44.44%), Myopia in 6 (11.2%), Hypermetro-
pia in 9(16.6%), and no refractive error in 15 patients 
(27.8%).  Based on the size of Pterygium, 38 (70.4%) 
were grade 2 while 16 (29.6%) were Grade 3. Based 
on vascularity and thickness of pterygium, 34 (63.0%) 
were intermediate and 20 (37.0%) were hypertro-
phic. (Refer to table 1). Evaluation one week after 
surgery showed a reduction in vascularity, thickness, 
and astigmatism in both groups, with Group B 
demonstrating better outcomes than Group A 
(Figure 1).

Figure -1: Comparison of Changes in Astigmatism and Vascularity for Week 1 In Both Mitomycin C 
and Bevacizumab Groups. 

Age, Gender distribution, presence of symptoms, refractive error categories, and occupation were analyzed 
in association with pterygium grading using the Chi-square test, with significance indicated by a p-value < 
0.05. Improvements in visual acuity, reduction in vascularity, and pterygium size and grading were analyzed 
through a Paired T-test with a p-value < 0.05. Comparison of outcome between the two treatments at each 
follow-up was analyzed through an Independent T-test.  

Table 1: Baseline Demographic Characteristics and Pre-Operative Assessment of Study 
Participants. 

Characteristics Male Female 
Age 
< 40 years 14 (34.1%) 5 (38.4%) 
> 40 years 27 (65.9%) 8 (61.6%) 
Occupation   
Outdoor worker (35) 27 (65.9%) 8 (61.6%) 
Indoor Worker (19) 14 (34.1%) 5 (38.4%) 
Eye 
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Left (22) 15 (36.6%) 7 (53.8%) 
Right (27) 24 (58.5%) 3 (23.1%) 

Both eye 2 (4.9%) 3 (23.1%) 
Symptoms 
Redness 17 (41.5%) 5 (38.4%) 
Itching 6 (14.6%) 2 (15.4%) 
Watering 4 (9.8%) 3 (23.1%) 
Decrease visual acuity 14 (34.1%) 3 (23.1%) 
Visual Acuity 
< 6/18 27 (65.9%) 7 (53.8%) 
> 6/18 14 (34.1%) 6 (46.2%) 
Refractive Error 
Astigmatism 18 (43.9%) 6 (46.2%) 
Myopia 3 (7.3%) 3 (23.1%) 
Hypermetropia 8 (19.5%) 1 (7.7%) 
No Refractive error 12 (29.3%) 3 (23.1%) 
Pterygium Grade 
Grade 2 (38) 26 (63.4%) 12 (92.3%) 
Grade 3 (16) 15 (36.6%) 1 (7.7%) 
Pterygium Type 
Intermediate (34) 26 (63.4%) 8 (61.6%) 
Hypertrophic (20)  15 (36.6%) 5 (38.4%) 

The Pearson’s Chi-square test shows significant correlations between pterygium grading and demographic 
variables; Age (p=0.020), gender (p=0.047), occupation (p=0.022), symptoms (p=0.033) and refractive error 
(p=0.002) (Table 2). However, visual acuity (p=0.088) was not statistically correlated, suggesting that certain 
factors were more predictive of pterygium severity than others.  

Variables Grade 2  Grade 3  Chi-square 
value 

Df P-value 

Age   40 15 (27.8%)  4 (7.5%) 9.798 3 0.020 
>40 23 (42.4%)  12 (22.3%) 

Gender  Males 26 (63.4%) 15 (36.6%) 3.952 1 0.047 
Females 12 (92.3%) 1 (7.7%) 

Occupation Indoor 14 (73.7%) 5 (26.3%) 5.246 1 0.022 
Outdoor 24 (68.6%) 11 (31.4%) 

Symptoms Redness 9 (40.9%) 13 (59.1%) 6.844 2 0.033 
Itching 3 (42.9%) 4 (57.1%) 
Watering 2 (28.6%) 5 (71.4%) 
Decreased 
vision 

5 (29.4%) 12 (70.6%) 

Visual acuity  6/18 22 (64.7%) 12 (35.3%) 9.593 5 0.088 
> 6/18 16 (80%) 4 (20%) 

Refractive 
error 

Astigmatism 7 (29.2%) 17 (70.8%) 9.272 1 0.002 
Myopia 6 (100%) 0 (0%) 
Hypermetropia  9 (90%)  1 (10%) 
None  15 (100%) 0 (0%) 

Table 2:  Pearson’s Chi-Square Test Showing Correlation Between the Pterygium Grading and 
Demographic and Pre-Operative Clinical Presentation 

DISCUSSION
In the present study, the prevalence of IFIs was 
noted to be 17.1% among children with hematologi-
cal malignancies. Amphotericin B was the most 
frequent anti-fungal, used in 56.1% of cases whereas 
voriconazole was given 41.5% of patients. The mean 
duration of treatment was 21±19 days (ranging 
between 2 to 84 days). Of patients, 75.6% improved 
following anti-fungal treatment. Our study 
employed a stringent classification system for 
invasive fungal infections, providing insights into the 
spectrum of disease severity. The diverse antifungal 
treatment approaches, including Amphotericin B, 
voriconazole, and Posaconazole, reflected the 
complexity of managing these infections.

In a study conducted by a study from Taiwan, the 
overall occurrence rates of IFIs and confirmed/prob-
able IFIs in pediatric patients with AML were 20.5% 
and 11.5% respectively1. Another study revealed 
that blood culture sensitivity for diagnosing invasive 
candidiasis and aspergillosis was only 21.3% and 
1.1% respectively, when compared to autopsy-con-
firmed infections.9 Mor et al found that the preva-
lence of all IFIs and confirmed/probable IFIs was 
39.4% (26 out of 66) and 13.6% (9 out of 66) respec-
tively10. In another study, Kobayashi et al document-
ed an IFI frequency of 21.6% (11 out of 51)11. The 
study pointed to a frequency of around 5% for 
confirmed/probable IFIs12,13.

In this study, 41 patients were included that had 
proven, probable, or possible IFDs. The percentage 
of possible IFDs in this study was higher than in previ-
ous studies, possibly resulting from comprehensive 
imaging studies performed when signs and symp-
toms suggested IFD presence despite negative 
microbiological tests11,14. Study designs, IFI definition, 
characteristics of studied cases, and treatment 
protocols were somewhat different in the studies 
that prevent direct comparisons. 

Our study findings reported that children with ALL 
face a higher IFD risk compared to those with AML or 
with relapsed leukaemia, this group needs deep 
analysis for various reasons. Pediatric cancer 
patients with ALL represent the largest IFD risk group, 
and the greatest number of IFD diagnoses occur in 
pediatric ALL patients15. While most researchers do 
not differentiate among ALL risk groups that receive 
varying treatment intensities affecting IFD risk, our 
study reveals a considerably high IFD frequency in 
ALL patients16. Optimizing antifungal prophylaxis 
indication and duration is possible. However, accu-
rately predicting individual IFD risk in ALL patients 

remains unclear. Our analysis exhibited 75.6% favor-
able response rate (complete or partial remission) 
among patients. The significantly reduced mortality 
relative to earlier studies was possible because of 
improved supportive care, advanced diagnostic 
tools, and access to potent antifungal com-
pounds17-19. Data from Italy reported the mortality 
rate in IFIs to lie between 30-80% 20.  Reports exhibit-
ing high mortality rates from the US (50%) are also on 
view but the duration of the evaluation period is an 
important factor when we describe mortality rates 
of IFIs among hematological malignancy cases21. In 
AML, mortality rates due to IFIs range between 
20-50% whereas data from Greece showed that 
reported mortality rates in IFIs range between 
20-70%22. Differences in mortality rates due to IFIs 
could be attributed to the extent of immune 
suppression, related factors, site as well as severity of 
infection, underlying pathology, and time to treat-
ment initiation 23, 24, 25.

Being a single-center study and a relatively small 
overall sample size of IFI cases of this study were 
some of the limitations of this study. Further prospec-
tive trials should be planned to further estimate the 
existing and future burden of IFIs among children 
with hematological malignancies.

CONCLUSION
The frequency of IFSs among children with hemato-
logical malignancies was noted to be 17.1%. Acute 
lymphoblastic leukaemia emerged as the most 
common underlying disease, underlining the vulner-
ability of certain malignancies to fungal infections. A 
mortality rate of 24.4% underscores the critical 
nature of IFIs in pediatric hematological malignan-
cies.
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The paired t-test was used to correlate pre- and post-treatment results for both groups (Table 3).  Both groups 
showed a significant reduction in vascularity after the injection (p values < 0.050). Group A showed a more 
significant decrease in vascularity as compared to Group B. Post-surgery analysis showed a higher 
recurrence rate in Group B, 5 cases, as compared to 2 cases in Group A. Overall, Group B was more effective 
in initial symptom relief but experienced a higher recurrence rate post-surgery.  

Table 3: Paired T-test showing the Pre- and Post-treatment Correlations 

Variables Group A Group B 
Baseline vs post-injection Mean 

change 
df p-value Frequency df P-value 

Vascularity -6 26 0.001 -22 26 < 0.001 

Astigmatism -4 26 0.02 -3 26 0.05 

Post-injection vs post-surgery Mean 
change  

df p-value Frequency df P-value 

Astigmatism -2 26 0.10 -1 26 0.20 

Recurrences 2 26 0.02 5 26 0.01 

Patients were analyzed using an Independent T-test at post-injection, 1 month, 3rd month, and 6th month 
post-surgery in terms of astigmatism and recurrence (Table 4). There was no significant difference in astigma-
tism between the groups after injection or at 1 month after surgery. However at the 3rd and 6th months, 
group A had significantly fewer cases of astigmatism (p= 0.020). Recurrence was absent in both groups at 1 
month; however, by the 3rd and 6th month, Group B had significantly higher recurrence rates (p = 0.03). 
Overall, the findings suggest that Group B had better initial outcomes in vascularity while Group A achieved 
more significant long-term results with fewer cases of astigmatism and recurrence

DISCUSSION
Pterygium is an ocular surface disease character-
ized by invasive proliferation of fibrovascular tissue in 
the conjunctiva and cornea 14. Various treatment 
modalities for pterygium management include 
vascular endothelial growth factors like Bevacizum-
ab, Mitomycin C, 5 fluorouracil, and cyclosporine 15. 
Mitomycin C and Bevacizumab are used in the 
management of pterygium, particularly during or 
before surgical procedures 16. Both have potential 
side effects that require careful consideration 17. 
Mitomycin C, while effective in reducing recurrence 
rate after surgery, leads to corneal epithelial 
defects, conjunctival inflammation, and delayed 

healing 18.
Subconjunctival Bevacizumab has better tolerance 
with some ocular side effects such as conjunctival 
hyperemia and blurred vision 19. However, limited 
comprehensive research and data have prevented 
the establishment of a definitive treatment regimen, 
particularly in Pakistan, where few studies on this 
topic exist20. Due to insufficient comparative data, 
researches conducted on these medications 
individually were incorporated.

A meta-analysis focused on the efficacy and safety 
of using Bevacizumab injection with surgical excision 
on recurrence rate. Results showed that it signifi-

Table 4:   Comparison Between the Astigmatism and Recurrence Rates Between the Two 
Treatments at Different Points in Time.  

Symptom Time point Frequency  
(Group A) 

Frequency 
 (Group B) 

t- value p-value 

Vascularity Post- Injection  21 (77.8%) 5 (18.5%) 6.42 <0.001 
Astigmatism Post-Injection 8 (29.6%) 9 (33.3%) -0.39 0.700 

1-month post-
surgery  

6 (22.2%) 8 (29.6%) -1.41 0.165 

3,6-month post-
surgery  

5 (18.5%) 9 (33.3%) -2.44 0.02 

Recurrence  1-month post-
surgery 

0  0  0.00 1.00 

3,6-month post-
surgery 

2 (7.4%) 5 (18.5%) -2.28 0.03 

cantly reduced pterygium recurrence and 
improved visual outcome 20. A study observed 
patients who received Bevacizumab before surgery 
had a significantly lower recurrence rate (6.7%) 
compared to those without the injection (40%) with 
a statistically significant difference (p=0.031) 21. 
Another study reported that after Bevacizumab 
injection, there was a significant reduction in func-
tional discomfort, and improvement in pterygium 
grade, with the highest success rate for recurrence 
after surgical excision 22. A similar study was 
conducted where a single intraoperative applica-
tion of 0.04% Mitomycin C, combined with bare 
sclera technique for pterygium excision resulted in 
minimal complication and 4% recurrence rate 23. 
Another reported group A received monthly injec-
tions of 0.1 ml 5 fluorouracil for 3 months and group B 
received 0.1 ml injection Bevacizumab for the same 
duration. Improvement was observed in 21 patients 
(65.6%), while 2 patients (6.3%) in group B showed 
improvement 24. A randomized controlled trial 
involving three treatments was conducted: group A 
treated with a pre-operative injection of 0.02% 
Mitomycin C and Group B with intraoperative 
Mitomycin C and pterygium excision with conjuncti-
val graft. After 24 months of research, no significant 
difference in recurrence rate was found 25.

Our research compared the efficacy of Bevacizum-
ab and Mitomycin C in preventing pterygium recur-
rences. Comparative investigation following intra-le-
sion injections of Mitomycin C in group A and Beva-
cizumab in group B showed that group B had a 
better outcome with a more significant decrease in 
vascularity and thickness of the lesion. The pterygi-
um lesions were excised in both groups one month 
after intra-lesion injections. Post-operative follow-up 
at 3 and 6 months showed a greater recurrence rate 
in group B with 5 (18.5%) recurrences at both months 
as compared to 2 (7.4%) recurrences in group A.
 
CONCLUSION
In conclusion, both Mitomycin C and Bevacizumab 
effectively reduced pterygium recurrence, but have 
distinct side effects; regular follow-up is critical for 
managing adverse effects and optimizing 
outcomes in pterygium treatment.
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DISCUSSION
In the present study, the prevalence of IFIs was 
noted to be 17.1% among children with hematologi-
cal malignancies. Amphotericin B was the most 
frequent anti-fungal, used in 56.1% of cases whereas 
voriconazole was given 41.5% of patients. The mean 
duration of treatment was 21±19 days (ranging 
between 2 to 84 days). Of patients, 75.6% improved 
following anti-fungal treatment. Our study 
employed a stringent classification system for 
invasive fungal infections, providing insights into the 
spectrum of disease severity. The diverse antifungal 
treatment approaches, including Amphotericin B, 
voriconazole, and Posaconazole, reflected the 
complexity of managing these infections.

In a study conducted by a study from Taiwan, the 
overall occurrence rates of IFIs and confirmed/prob-
able IFIs in pediatric patients with AML were 20.5% 
and 11.5% respectively1. Another study revealed 
that blood culture sensitivity for diagnosing invasive 
candidiasis and aspergillosis was only 21.3% and 
1.1% respectively, when compared to autopsy-con-
firmed infections.9 Mor et al found that the preva-
lence of all IFIs and confirmed/probable IFIs was 
39.4% (26 out of 66) and 13.6% (9 out of 66) respec-
tively10. In another study, Kobayashi et al document-
ed an IFI frequency of 21.6% (11 out of 51)11. The 
study pointed to a frequency of around 5% for 
confirmed/probable IFIs12,13.

In this study, 41 patients were included that had 
proven, probable, or possible IFDs. The percentage 
of possible IFDs in this study was higher than in previ-
ous studies, possibly resulting from comprehensive 
imaging studies performed when signs and symp-
toms suggested IFD presence despite negative 
microbiological tests11,14. Study designs, IFI definition, 
characteristics of studied cases, and treatment 
protocols were somewhat different in the studies 
that prevent direct comparisons. 

Our study findings reported that children with ALL 
face a higher IFD risk compared to those with AML or 
with relapsed leukaemia, this group needs deep 
analysis for various reasons. Pediatric cancer 
patients with ALL represent the largest IFD risk group, 
and the greatest number of IFD diagnoses occur in 
pediatric ALL patients15. While most researchers do 
not differentiate among ALL risk groups that receive 
varying treatment intensities affecting IFD risk, our 
study reveals a considerably high IFD frequency in 
ALL patients16. Optimizing antifungal prophylaxis 
indication and duration is possible. However, accu-
rately predicting individual IFD risk in ALL patients 

remains unclear. Our analysis exhibited 75.6% favor-
able response rate (complete or partial remission) 
among patients. The significantly reduced mortality 
relative to earlier studies was possible because of 
improved supportive care, advanced diagnostic 
tools, and access to potent antifungal com-
pounds17-19. Data from Italy reported the mortality 
rate in IFIs to lie between 30-80% 20.  Reports exhibit-
ing high mortality rates from the US (50%) are also on 
view but the duration of the evaluation period is an 
important factor when we describe mortality rates 
of IFIs among hematological malignancy cases21. In 
AML, mortality rates due to IFIs range between 
20-50% whereas data from Greece showed that 
reported mortality rates in IFIs range between 
20-70%22. Differences in mortality rates due to IFIs 
could be attributed to the extent of immune 
suppression, related factors, site as well as severity of 
infection, underlying pathology, and time to treat-
ment initiation 23, 24, 25.

Being a single-center study and a relatively small 
overall sample size of IFI cases of this study were 
some of the limitations of this study. Further prospec-
tive trials should be planned to further estimate the 
existing and future burden of IFIs among children 
with hematological malignancies.

CONCLUSION
The frequency of IFSs among children with hemato-
logical malignancies was noted to be 17.1%. Acute 
lymphoblastic leukaemia emerged as the most 
common underlying disease, underlining the vulner-
ability of certain malignancies to fungal infections. A 
mortality rate of 24.4% underscores the critical 
nature of IFIs in pediatric hematological malignan-
cies.
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DISCUSSION
Pterygium is an ocular surface disease character-
ized by invasive proliferation of fibrovascular tissue in 
the conjunctiva and cornea 14. Various treatment 
modalities for pterygium management include 
vascular endothelial growth factors like Bevacizum-
ab, Mitomycin C, 5 fluorouracil, and cyclosporine 15. 
Mitomycin C and Bevacizumab are used in the 
management of pterygium, particularly during or 
before surgical procedures 16. Both have potential 
side effects that require careful consideration 17. 
Mitomycin C, while effective in reducing recurrence 
rate after surgery, leads to corneal epithelial 
defects, conjunctival inflammation, and delayed 

healing 18.
Subconjunctival Bevacizumab has better tolerance 
with some ocular side effects such as conjunctival 
hyperemia and blurred vision 19. However, limited 
comprehensive research and data have prevented 
the establishment of a definitive treatment regimen, 
particularly in Pakistan, where few studies on this 
topic exist20. Due to insufficient comparative data, 
researches conducted on these medications 
individually were incorporated.

A meta-analysis focused on the efficacy and safety 
of using Bevacizumab injection with surgical excision 
on recurrence rate. Results showed that it signifi-

cantly reduced pterygium recurrence and 
improved visual outcome 20. A study observed 
patients who received Bevacizumab before surgery 
had a significantly lower recurrence rate (6.7%) 
compared to those without the injection (40%) with 
a statistically significant difference (p=0.031) 21. 
Another study reported that after Bevacizumab 
injection, there was a significant reduction in func-
tional discomfort, and improvement in pterygium 
grade, with the highest success rate for recurrence 
after surgical excision 22. A similar study was 
conducted where a single intraoperative applica-
tion of 0.04% Mitomycin C, combined with bare 
sclera technique for pterygium excision resulted in 
minimal complication and 4% recurrence rate 23. 
Another reported group A received monthly injec-
tions of 0.1 ml 5 fluorouracil for 3 months and group B 
received 0.1 ml injection Bevacizumab for the same 
duration. Improvement was observed in 21 patients 
(65.6%), while 2 patients (6.3%) in group B showed 
improvement 24. A randomized controlled trial 
involving three treatments was conducted: group A 
treated with a pre-operative injection of 0.02% 
Mitomycin C and Group B with intraoperative 
Mitomycin C and pterygium excision with conjuncti-
val graft. After 24 months of research, no significant 
difference in recurrence rate was found 25.

Our research compared the efficacy of Bevacizum-
ab and Mitomycin C in preventing pterygium recur-
rences. Comparative investigation following intra-le-
sion injections of Mitomycin C in group A and Beva-
cizumab in group B showed that group B had a 
better outcome with a more significant decrease in 
vascularity and thickness of the lesion. The pterygi-
um lesions were excised in both groups one month 
after intra-lesion injections. Post-operative follow-up 
at 3 and 6 months showed a greater recurrence rate 
in group B with 5 (18.5%) recurrences at both months 
as compared to 2 (7.4%) recurrences in group A.
 
CONCLUSION
In conclusion, both Mitomycin C and Bevacizumab 
effectively reduced pterygium recurrence, but have 
distinct side effects; regular follow-up is critical for 
managing adverse effects and optimizing 
outcomes in pterygium treatment.
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spectrum of disease severity. The diverse antifungal 
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complexity of managing these infections.

In a study conducted by a study from Taiwan, the 
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imaging studies performed when signs and symp-
toms suggested IFD presence despite negative 
microbiological tests11,14. Study designs, IFI definition, 
characteristics of studied cases, and treatment 
protocols were somewhat different in the studies 
that prevent direct comparisons. 

Our study findings reported that children with ALL 
face a higher IFD risk compared to those with AML or 
with relapsed leukaemia, this group needs deep 
analysis for various reasons. Pediatric cancer 
patients with ALL represent the largest IFD risk group, 
and the greatest number of IFD diagnoses occur in 
pediatric ALL patients15. While most researchers do 
not differentiate among ALL risk groups that receive 
varying treatment intensities affecting IFD risk, our 
study reveals a considerably high IFD frequency in 
ALL patients16. Optimizing antifungal prophylaxis 
indication and duration is possible. However, accu-
rately predicting individual IFD risk in ALL patients 

remains unclear. Our analysis exhibited 75.6% favor-
able response rate (complete or partial remission) 
among patients. The significantly reduced mortality 
relative to earlier studies was possible because of 
improved supportive care, advanced diagnostic 
tools, and access to potent antifungal com-
pounds17-19. Data from Italy reported the mortality 
rate in IFIs to lie between 30-80% 20.  Reports exhibit-
ing high mortality rates from the US (50%) are also on 
view but the duration of the evaluation period is an 
important factor when we describe mortality rates 
of IFIs among hematological malignancy cases21. In 
AML, mortality rates due to IFIs range between 
20-50% whereas data from Greece showed that 
reported mortality rates in IFIs range between 
20-70%22. Differences in mortality rates due to IFIs 
could be attributed to the extent of immune 
suppression, related factors, site as well as severity of 
infection, underlying pathology, and time to treat-
ment initiation 23, 24, 25.

Being a single-center study and a relatively small 
overall sample size of IFI cases of this study were 
some of the limitations of this study. Further prospec-
tive trials should be planned to further estimate the 
existing and future burden of IFIs among children 
with hematological malignancies.

CONCLUSION
The frequency of IFSs among children with hemato-
logical malignancies was noted to be 17.1%. Acute 
lymphoblastic leukaemia emerged as the most 
common underlying disease, underlining the vulner-
ability of certain malignancies to fungal infections. A 
mortality rate of 24.4% underscores the critical 
nature of IFIs in pediatric hematological malignan-
cies.
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DISCUSSION
Pterygium is an ocular surface disease character-
ized by invasive proliferation of fibrovascular tissue in 
the conjunctiva and cornea 14. Various treatment 
modalities for pterygium management include 
vascular endothelial growth factors like Bevacizum-
ab, Mitomycin C, 5 fluorouracil, and cyclosporine 15. 
Mitomycin C and Bevacizumab are used in the 
management of pterygium, particularly during or 
before surgical procedures 16. Both have potential 
side effects that require careful consideration 17. 
Mitomycin C, while effective in reducing recurrence 
rate after surgery, leads to corneal epithelial 
defects, conjunctival inflammation, and delayed 

healing 18.
Subconjunctival Bevacizumab has better tolerance 
with some ocular side effects such as conjunctival 
hyperemia and blurred vision 19. However, limited 
comprehensive research and data have prevented 
the establishment of a definitive treatment regimen, 
particularly in Pakistan, where few studies on this 
topic exist20. Due to insufficient comparative data, 
researches conducted on these medications 
individually were incorporated.

A meta-analysis focused on the efficacy and safety 
of using Bevacizumab injection with surgical excision 
on recurrence rate. Results showed that it signifi-

cantly reduced pterygium recurrence and 
improved visual outcome 20. A study observed 
patients who received Bevacizumab before surgery 
had a significantly lower recurrence rate (6.7%) 
compared to those without the injection (40%) with 
a statistically significant difference (p=0.031) 21. 
Another study reported that after Bevacizumab 
injection, there was a significant reduction in func-
tional discomfort, and improvement in pterygium 
grade, with the highest success rate for recurrence 
after surgical excision 22. A similar study was 
conducted where a single intraoperative applica-
tion of 0.04% Mitomycin C, combined with bare 
sclera technique for pterygium excision resulted in 
minimal complication and 4% recurrence rate 23. 
Another reported group A received monthly injec-
tions of 0.1 ml 5 fluorouracil for 3 months and group B 
received 0.1 ml injection Bevacizumab for the same 
duration. Improvement was observed in 21 patients 
(65.6%), while 2 patients (6.3%) in group B showed 
improvement 24. A randomized controlled trial 
involving three treatments was conducted: group A 
treated with a pre-operative injection of 0.02% 
Mitomycin C and Group B with intraoperative 
Mitomycin C and pterygium excision with conjuncti-
val graft. After 24 months of research, no significant 
difference in recurrence rate was found 25.

Our research compared the efficacy of Bevacizum-
ab and Mitomycin C in preventing pterygium recur-
rences. Comparative investigation following intra-le-
sion injections of Mitomycin C in group A and Beva-
cizumab in group B showed that group B had a 
better outcome with a more significant decrease in 
vascularity and thickness of the lesion. The pterygi-
um lesions were excised in both groups one month 
after intra-lesion injections. Post-operative follow-up 
at 3 and 6 months showed a greater recurrence rate 
in group B with 5 (18.5%) recurrences at both months 
as compared to 2 (7.4%) recurrences in group A.
 
CONCLUSION
In conclusion, both Mitomycin C and Bevacizumab 
effectively reduced pterygium recurrence, but have 
distinct side effects; regular follow-up is critical for 
managing adverse effects and optimizing 
outcomes in pterygium treatment.
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DISCUSSION
In the present study, the prevalence of IFIs was 
noted to be 17.1% among children with hematologi-
cal malignancies. Amphotericin B was the most 
frequent anti-fungal, used in 56.1% of cases whereas 
voriconazole was given 41.5% of patients. The mean 
duration of treatment was 21±19 days (ranging 
between 2 to 84 days). Of patients, 75.6% improved 
following anti-fungal treatment. Our study 
employed a stringent classification system for 
invasive fungal infections, providing insights into the 
spectrum of disease severity. The diverse antifungal 
treatment approaches, including Amphotericin B, 
voriconazole, and Posaconazole, reflected the 
complexity of managing these infections.

In a study conducted by a study from Taiwan, the 
overall occurrence rates of IFIs and confirmed/prob-
able IFIs in pediatric patients with AML were 20.5% 
and 11.5% respectively1. Another study revealed 
that blood culture sensitivity for diagnosing invasive 
candidiasis and aspergillosis was only 21.3% and 
1.1% respectively, when compared to autopsy-con-
firmed infections.9 Mor et al found that the preva-
lence of all IFIs and confirmed/probable IFIs was 
39.4% (26 out of 66) and 13.6% (9 out of 66) respec-
tively10. In another study, Kobayashi et al document-
ed an IFI frequency of 21.6% (11 out of 51)11. The 
study pointed to a frequency of around 5% for 
confirmed/probable IFIs12,13.

In this study, 41 patients were included that had 
proven, probable, or possible IFDs. The percentage 
of possible IFDs in this study was higher than in previ-
ous studies, possibly resulting from comprehensive 
imaging studies performed when signs and symp-
toms suggested IFD presence despite negative 
microbiological tests11,14. Study designs, IFI definition, 
characteristics of studied cases, and treatment 
protocols were somewhat different in the studies 
that prevent direct comparisons. 

Our study findings reported that children with ALL 
face a higher IFD risk compared to those with AML or 
with relapsed leukaemia, this group needs deep 
analysis for various reasons. Pediatric cancer 
patients with ALL represent the largest IFD risk group, 
and the greatest number of IFD diagnoses occur in 
pediatric ALL patients15. While most researchers do 
not differentiate among ALL risk groups that receive 
varying treatment intensities affecting IFD risk, our 
study reveals a considerably high IFD frequency in 
ALL patients16. Optimizing antifungal prophylaxis 
indication and duration is possible. However, accu-
rately predicting individual IFD risk in ALL patients 

remains unclear. Our analysis exhibited 75.6% favor-
able response rate (complete or partial remission) 
among patients. The significantly reduced mortality 
relative to earlier studies was possible because of 
improved supportive care, advanced diagnostic 
tools, and access to potent antifungal com-
pounds17-19. Data from Italy reported the mortality 
rate in IFIs to lie between 30-80% 20.  Reports exhibit-
ing high mortality rates from the US (50%) are also on 
view but the duration of the evaluation period is an 
important factor when we describe mortality rates 
of IFIs among hematological malignancy cases21. In 
AML, mortality rates due to IFIs range between 
20-50% whereas data from Greece showed that 
reported mortality rates in IFIs range between 
20-70%22. Differences in mortality rates due to IFIs 
could be attributed to the extent of immune 
suppression, related factors, site as well as severity of 
infection, underlying pathology, and time to treat-
ment initiation 23, 24, 25.

Being a single-center study and a relatively small 
overall sample size of IFI cases of this study were 
some of the limitations of this study. Further prospec-
tive trials should be planned to further estimate the 
existing and future burden of IFIs among children 
with hematological malignancies.

CONCLUSION
The frequency of IFSs among children with hemato-
logical malignancies was noted to be 17.1%. Acute 
lymphoblastic leukaemia emerged as the most 
common underlying disease, underlining the vulner-
ability of certain malignancies to fungal infections. A 
mortality rate of 24.4% underscores the critical 
nature of IFIs in pediatric hematological malignan-
cies.
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