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INTRODUCTION
Laparoscopic appendectomy, the most advanced 
method is less invasive and mostly preferred 
nowadays. There are various techniques; however, 
the surgeons are comparing the outcomes and 

effectiveness of instrumental tie, ligaclip and 
endoloop because these are more frequently used 
techniques in various tertiary hospital setups. In this 
setup, clinicians have witnessed the advantages 
and disadvantages of all these techniques1-3. In 

contrast with open medical procedure, 
laparoscopy has various benefits, including 
diminished postoperative agony, a more limited 
clinic stays, a speedier recuperation, and a 
diminished pace of wound disease. Even though 
laparoscopy relates to longer activity periods and 
more noteworthy activity costs, it is more useful and 
practical than opening a medical procedure for 
complexing an infected appendix when performed 
by qualified specialists. In any case, it is the best 
option for careful treatment and is shown especially 
in stout patients, old individuals, and those with 
critical comorbidities4,5.

Various investigations have been directed on the 
attached stump conclusion because of the 
assortment of accessible strategies: endoligature 
(counting performed stitch circles (endo-circles) 
and intracorporeal hitch tying stitches), bipolar 
coagulation, endoscopic straight cutting staplers, 
radiofrequency, ultrasonic vibrations, metal clasps 
or polymer cuts5,6. While figuring out which way to 
deal with the use, two basic elements should be 
thought of patient wellbeing and monetary 
expense. The previous alludes with the impacts of 
delayed sedation because of expanded usable 
time, iatrogenic injury, and reoperations for the 
deficient conclusion (e.g., stapler breakdown, 
circle disappointment, cut dislodgement), while the 
last refers to equipment costs per mediation and 
the expenses of longer methods (essentially 
decreased time for different tasks), delayed 
medical clinic stay, and cost of artful disease. 
Although, different examinations have been 
distributed contrasting the expenses and clinical 
results of these methodologies, this one is significant 
because it investigates four significant techniques 
for affixed stump conclusion in a randomized 
clinical four-arm preliminary5,7-9. 

Endoligatures of a few assortments can be utilized 
to close the attached stump, including an 
endoloop, an intracorporeal tie, or a Roeder circle. 
The sort chosen is controlled by the specialist’s 
craving. Concerning the utilization of a solitary 
ligature versus two ligatures, contemplates 
discovered no genuinely huge distinction in the rate 
of postoperative confusions between the two 
choices; as it may be that the proof given by these 
investigations was of bad quality, as none of them 
incorporated into a randomized preliminary. 
Delibegovi and Mehmedovic utilized a solitary 
Vicryl circle ligature at the base and another at the 
distal end, which is then taken out using the 
appendix6,9,10. 

There was a critical contrast in regards to careful 
time and base conclusion time in the favor of liga 
cuts (LIGACLIP Multi-Patient Clip Appliers are 
planned with grooves within jaw surfaces of the 
applier to increment in-jaw cut security). As 
mentioned earlier, all techniques have some 

advantages and disadvantages with ligaclips we 
have seen less number of complications and lesser 
hospital stay postoperatively with better patient 
comfort and satisfaction however; some studies 
reported in the favor of endoloop compared to 
other techniques11,12. Therefore, the objective of this 
study was to analyze the clinical outcomes, as well 
as to compare the effectiveness of the procedures 
like endoloop, instrumental tie, and ligaclip in 
laparoscopic appendectomy.

METHODS
The simple randomized sampling was used in the 
study from June 2020 to December 2020. The Sir Syed 
Medical College Hospital, Karachi was the center of 
this Study. Acute appendicitis patients (n=120) were 
categorized into three groups: A, B, and C (n=40 
each). The ethics approval was obtained from the Sir 
Syed Medical College and Hospital. The inclusion 
criteria involved both genders with ASA1/ASA2 and 
interval appendectomy.  Age criteria were 7 to 85 
years with all lap appendectomies. However, exclu-
sion criteria involved peritonitis, appendicular abscess, 
patient refusal to  laparoscopy  procedure, lap 
converted to open, postoperative risk factors (ASA 3 
and 4) and cecal/ appendiceal mass. 

The demographic data of patients (age, gender, BMI 
(body mass index) were acquired from their medical 
records after taking informed consent. The duration of 
the procedure, the use of drains, and the length of 
hospital stay were all recorded. Patients were 
contacted one week after surgery for a follow-up 
appointment. The study examined early (30 days) 
postoperative complications. Acute appendicitis 
patients are classified into three groups: A, B, and C. 
ligaclips were applied to group A, the instrumental tie 
was applied to group B, and endoloop was applied 
to group C. The outcomes were quantified using the 
surgical time for each procedure and the length of 
stay in the hospital.

All procedures were carried out under general 
anesthetic. The monitor was positioned to the right 
of the patient, while the surgical team, comprising 
the operating surgeon and camera assistant, stood 
to the left of the patient. Each patient received a 
Foley catheter, which was withdrawn after the 
operation. The initial incision of the first port initiated 
the operational time.

Three ports were used to perform laparoscopic 
appendectomy. In patients with no prior abdominal 
surgery, a blind (Veress needle) or open (Hasson) 
approach was used to introduce an infraumbilical 
10 mm port. The abdomen was explored using a 30o 
(degrees) laparoscope. The patients were placed 
in a slight trendelenburg position and then left 
decubitus. A second 10 mm port was introduced 
under direct vision from the left iliac fossa, and a 
third 5 mm hole was introduced above the pubis. 
The appendix was identified and deflammatory 

adhesions were removed. LigaSure™ was used to 
separate the mesoappendix (LigaSure™, Vessel 
Sealing System, Covidien, MA, USA).

A single non-absorbable polymeric Hem-o-lok® 
(Teleflex Medical; New York City, USA) clip or 
ENDOLOOP® Ligature was used to secure the 
appendiceal foundation (ETHICON; New Jersey, 
USA). LigaSure was used to separate the appendix 
right above the ligature. The appendix was 
extracted from the port in the left lower quadrant 
and placed either entirely within the port or in a 
surgical glove, depending on the appendix’s 
diameter. Following their removal, the diameters of 
the appendix specimens were reported. The entire 
abdomen was thoroughly inspected for 
intra-abdominal fluid and forcefully irrigated. 
Following bleeding control, the right lower quadrant 
was drained using a Jackson-Pratt drain and the 
port sites were closed. Operating time was halted 
after the conclusion of the last port site closure9.

At the time of anesthetic induction, all patients 

received a single dose of broad-spectrum 
intravenous antibiotic. Antibiotic administration 
postoperatively was determined by operational 
findings and postoperative sequelae. The 
descriptive statistics number (n), percentage, 
mean, and standard deviation were utilized to 
evaluate the data. The Kolmogorov Smirnov test 
was used to determine the variables’ normal 
distribution. The Chi-square test was used to 
measure the association between the duration of 
surgery and hospital stay. SPSS software was used to 
conduct the analyses and a significance level of 
p=0.05 with a 95% confidence interval was 
considered statistically significant.

RESULTS
The total 120 numbers of patients, with 40 of the 
patients to each surgeon. The study was designed 
by 3 surgeons and each surgeon had patients with 
all three techniques including: Ligaclip, Instrumental 
tie and Endoloop. The recorded BMI of males and 
females as shown below (Figure 1):
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ABSTRACT

Background: B-Acute Lymphoblastic Leukemia (B-ALL) accounts for 25% of childhood malignancies. 
Chromosomal abnormalities like translocations lead to the formation of oncogenes, some of which 
are strong predictors of prognosis and response to anti-leukemic therapy. This study aimed to find 
out the frequency of BCR-ABL gene translocation in B-ALL patients by fluorescence in situ 
hybridization (FISH) and its association with their clinicopathological parameters. 

Methods: Patients (n=150) aged 1-17 years with a confirmed diagnosis of B-ALL were selected. 
Peripheral blood and/or bone marrow aspirate samples were obtained and Breakpoint cluster 
region-Abelson murine leukemia viral oncogene (BCR-ABL) translocation by FISH was observed. The 
patient’s demographics, hemoglobin levels, total leucocytes count, platelet count, FISH results, CNS 
status and risk stratification were recorded. Data was stratified and the Chi-square test was applied, 
p-value < 0.05 was considered statistically significant.

Results: There were 100 (66.67%) males and 50 (33.33%) females. The average age of the patients 
was 7.03±4.51 years. The frequency of BCR-ABL translocation in B-ALL was 16(10%). A significant 
association was found between age and BCR-ABL translocation (p-value <0.05), however, an 
insignificant association was recorded among gender, Hb levels, TLC, platelet count, CNS status, 
proposed risk stratification system of B-ALL and BCR-ABL translocation (p-value >0.05).

Conclusion: The frequency of BCR-ABL translocation in B-ALL was significantly high in the targeted 
population. FISH improves detection of the BCR-ABL translocation in either metaphase or interphase 
cells. Therefore, BCR-ABL expression can be considered as a prognostic approach and assist in 
effective treatment planning and better management of these children.

Keywords: Leukemia; In Situ Hybridization; Fluorescence; Pathology.

Corresponding Author:

Dr. Amna Qamar
National Medical Centre, Karachi, Pakistan. 
Email: dramnadow@gmail.com
ORCID iD: 0000-0003-1032-6258
Doi: https://doi.org/10.36283/PJMD11-2/005

How to cite: Qamar A, Imran MZ, Afzal N, Hussain S, Andleeb M, Shakeel N. Frequency of BCR-ABL 
Gene Translocation in B-ALL Patients Associated with Clinicopathological Parameters. Pak J Med 
Dent. 2022;11(2): 22-28. doi: 10.36283/PJMD11-2/005

OPEN ACCESS

DISCUSSION
B-Lymphoblastic Leukemia (B-ALL) is a common 
childhood malignancy in Pakistan. It affects T-cells 
and B-cells of the immune system. In children 
usually, B-cells are the main involved cell line. It is a 
genetic disease with the involvement of many 
fusion-related oncogenes. These fusion oncogenes 
have great prognostic significance and determine 
the type of appropriate therapy and patient 
outcome. BCR-ABL translocation also referred to as 
Philadelphia Chromosome is seen in about 02 to 
03% cases of B-ALL across the globe11. The 
Philadelphia chromosome or Philadelphia 
translocation (Ph chromosome) results from a 
reciprocal translocation between the long arms of 
chromosomes 9 and 22 and can be found in all 
hematopoietic precursors cells.

This translocation results in information of a new 
fusion protein that can be seen in malignant 
hematopoietic cells12. In B-ALL, the Ph chromosome 
disrupts the physiological signaling but also 
genomic stability of the hematopoietic cells13. 

This translocation results in rapid cell proliferation, 
resistance to apoptosis and cell death.14,15. 
Translocation causes many changes at the 
epigenetic level, abnormalities and mutations 
called copy number variations resulting in the very 
aggressive clinical course. The presence of the 
BCR-ABL gene results in more DNA double-strand 
breaks. After this DNA breakage usually, the repairs 
are imperfect result in the accumulation of 
mutations in the genes. These mutations cause drug 
resistance and rapid disease progesssion16,17. The 

overall clinical outcome of B-ALL in children is 
majorly determined by the type and dose of 
chemotherapy used. Special drug regimes with 
doses adjusted according to pediatric needs have 
been designed. The prognosis of B-ALL patients who 
have BCR-ABL translocation is very poor if treated 
with standard chemotherapy18. This poor prognosis 
has led to the early adoption of modified treatment 
options importantly tyrosine kinase inhibitors (TKIs).

B-lymphoblastic leukemia is a very common 
malignancy of childhood but there is a paucity of 
data regarding the frequency of this translocation 
in the population. A deeper knowledge could help 
us in decision-making about the appropriate 
treatment of such patients. The pediatric 
population from various regions of Pakistan who 
visited the facility was included in this study. The 
current study showed that the prevalence of 
BCR-ABL translocation in the set of individuals was 
10% which is less than that reported in other studies 
from Pakistan i.e., Awan et al. and Faiz et al, 
however, Siddiqui et al. reported a much lower 
prevalence of BCR-ABL translocation in a pediatric 
population. International data have reported similar 
or much low prevalence18-20. Pandita showed higher 
results than the present study. This difference could 
be explained based on variation in sample size, 
race, and ethnicity21. The mean Hb was 8.67+1.73 
gm/dl, this means that most of the children with 
B-ALL are found to be anemic. Similar findings have 
been reported by Siddiqui et al20. However, no 
significant difference was found between Hb level, 
WBC count and platelet counts in BCR-ABL 
fusion-positive and negative patients. Likewise, has 
been reported by Schlieben et al22. Most individuals 
(73%) who were positive for BCR-ABL were above 10 
years of age which is like other local studies. There 
was a statistically significant association between 
age and BCR-ABL positivity (p=0.001) pointing 
towards a worse prognosis in older children if TKIs 

are not used in the treatment plan. Subsequently, 
age can be regarded as an independent 
prognostic factor for the prognosis of B-ALL. 
However, another researcher has reported 
otherwise23. No significant association was found 
between gender and risk stratification (p>0.05) in 
the current study.  

These findings suggest that prognosis does not differ 
much concerning gender, or risk stratification at the 
time of diagnosis. CNS involvement was assessed 
through CSF examination after lumbar puncture. No 
clinically significant association was found between 
CNS involvement and BCR-ABL positivity in children 
included in the study (p=0.348). Hence irrespective 
of the CNS involvement all the children should be 
considered for the TKI treatment regime, to protect 
against CNS infiltration. Other studies have also 
noted a low CNS involvement at the time of initial 
diagnosis and higher prevalence at the time of 
relapse22. There was no independent prognostic 
impact of different cell counts. These findings are 
following another study by Cao et al 24.

Results of this study showed that age is the most 
important factor while treating a child with B-ALL. All 
the children with a diagnosis of B-ALL must be 
screened for BCR-ABL translocation, to achieve 
better treatment outcomes and avoid the toxic 
effects of other chemotherapy protocols. A 
significant finding of the study which is comparable 
to other local and international studies shows a 
rising frequency of BCR-ABL positivity in childhood 
B-ALL for age. We observed that the frequency of 
BCR-ABL translocation in B-lymphoblastic leukemia 
found in the set of individuals is more than most of 
the overall incidences as reported in the 
international data in which the prevalence is mostly 
low as compared to the study data as shown in 
Table 2. 
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INTRODUCTION
Laparoscopic appendectomy, the most advanced 
method is less invasive and mostly preferred 
nowadays. There are various techniques; however, 
the surgeons are comparing the outcomes and 

effectiveness of instrumental tie, ligaclip and 
endoloop because these are more frequently used 
techniques in various tertiary hospital setups. In this 
setup, clinicians have witnessed the advantages 
and disadvantages of all these techniques1-3. In 

contrast with open medical procedure, 
laparoscopy has various benefits, including 
diminished postoperative agony, a more limited 
clinic stays, a speedier recuperation, and a 
diminished pace of wound disease. Even though 
laparoscopy relates to longer activity periods and 
more noteworthy activity costs, it is more useful and 
practical than opening a medical procedure for 
complexing an infected appendix when performed 
by qualified specialists. In any case, it is the best 
option for careful treatment and is shown especially 
in stout patients, old individuals, and those with 
critical comorbidities4,5.

Various investigations have been directed on the 
attached stump conclusion because of the 
assortment of accessible strategies: endoligature 
(counting performed stitch circles (endo-circles) 
and intracorporeal hitch tying stitches), bipolar 
coagulation, endoscopic straight cutting staplers, 
radiofrequency, ultrasonic vibrations, metal clasps 
or polymer cuts5,6. While figuring out which way to 
deal with the use, two basic elements should be 
thought of patient wellbeing and monetary 
expense. The previous alludes with the impacts of 
delayed sedation because of expanded usable 
time, iatrogenic injury, and reoperations for the 
deficient conclusion (e.g., stapler breakdown, 
circle disappointment, cut dislodgement), while the 
last refers to equipment costs per mediation and 
the expenses of longer methods (essentially 
decreased time for different tasks), delayed 
medical clinic stay, and cost of artful disease. 
Although, different examinations have been 
distributed contrasting the expenses and clinical 
results of these methodologies, this one is significant 
because it investigates four significant techniques 
for affixed stump conclusion in a randomized 
clinical four-arm preliminary5,7-9. 

Endoligatures of a few assortments can be utilized 
to close the attached stump, including an 
endoloop, an intracorporeal tie, or a Roeder circle. 
The sort chosen is controlled by the specialist’s 
craving. Concerning the utilization of a solitary 
ligature versus two ligatures, contemplates 
discovered no genuinely huge distinction in the rate 
of postoperative confusions between the two 
choices; as it may be that the proof given by these 
investigations was of bad quality, as none of them 
incorporated into a randomized preliminary. 
Delibegovi and Mehmedovic utilized a solitary 
Vicryl circle ligature at the base and another at the 
distal end, which is then taken out using the 
appendix6,9,10. 

There was a critical contrast in regards to careful 
time and base conclusion time in the favor of liga 
cuts (LIGACLIP Multi-Patient Clip Appliers are 
planned with grooves within jaw surfaces of the 
applier to increment in-jaw cut security). As 
mentioned earlier, all techniques have some 

advantages and disadvantages with ligaclips we 
have seen less number of complications and lesser 
hospital stay postoperatively with better patient 
comfort and satisfaction however; some studies 
reported in the favor of endoloop compared to 
other techniques11,12. Therefore, the objective of this 
study was to analyze the clinical outcomes, as well 
as to compare the effectiveness of the procedures 
like endoloop, instrumental tie, and ligaclip in 
laparoscopic appendectomy.

METHODS
The simple randomized sampling was used in the 
study from June 2020 to December 2020. The Sir Syed 
Medical College Hospital, Karachi was the center of 
this Study. Acute appendicitis patients (n=120) were 
categorized into three groups: A, B, and C (n=40 
each). The ethics approval was obtained from the Sir 
Syed Medical College and Hospital. The inclusion 
criteria involved both genders with ASA1/ASA2 and 
interval appendectomy.  Age criteria were 7 to 85 
years with all lap appendectomies. However, exclu-
sion criteria involved peritonitis, appendicular abscess, 
patient refusal to  laparoscopy  procedure, lap 
converted to open, postoperative risk factors (ASA 3 
and 4) and cecal/ appendiceal mass. 

The demographic data of patients (age, gender, BMI 
(body mass index) were acquired from their medical 
records after taking informed consent. The duration of 
the procedure, the use of drains, and the length of 
hospital stay were all recorded. Patients were 
contacted one week after surgery for a follow-up 
appointment. The study examined early (30 days) 
postoperative complications. Acute appendicitis 
patients are classified into three groups: A, B, and C. 
ligaclips were applied to group A, the instrumental tie 
was applied to group B, and endoloop was applied 
to group C. The outcomes were quantified using the 
surgical time for each procedure and the length of 
stay in the hospital.

All procedures were carried out under general 
anesthetic. The monitor was positioned to the right 
of the patient, while the surgical team, comprising 
the operating surgeon and camera assistant, stood 
to the left of the patient. Each patient received a 
Foley catheter, which was withdrawn after the 
operation. The initial incision of the first port initiated 
the operational time.

Three ports were used to perform laparoscopic 
appendectomy. In patients with no prior abdominal 
surgery, a blind (Veress needle) or open (Hasson) 
approach was used to introduce an infraumbilical 
10 mm port. The abdomen was explored using a 30o 
(degrees) laparoscope. The patients were placed 
in a slight trendelenburg position and then left 
decubitus. A second 10 mm port was introduced 
under direct vision from the left iliac fossa, and a 
third 5 mm hole was introduced above the pubis. 
The appendix was identified and deflammatory 

adhesions were removed. LigaSure™ was used to 
separate the mesoappendix (LigaSure™, Vessel 
Sealing System, Covidien, MA, USA).

A single non-absorbable polymeric Hem-o-lok® 
(Teleflex Medical; New York City, USA) clip or 
ENDOLOOP® Ligature was used to secure the 
appendiceal foundation (ETHICON; New Jersey, 
USA). LigaSure was used to separate the appendix 
right above the ligature. The appendix was 
extracted from the port in the left lower quadrant 
and placed either entirely within the port or in a 
surgical glove, depending on the appendix’s 
diameter. Following their removal, the diameters of 
the appendix specimens were reported. The entire 
abdomen was thoroughly inspected for 
intra-abdominal fluid and forcefully irrigated. 
Following bleeding control, the right lower quadrant 
was drained using a Jackson-Pratt drain and the 
port sites were closed. Operating time was halted 
after the conclusion of the last port site closure9.

At the time of anesthetic induction, all patients 

received a single dose of broad-spectrum 
intravenous antibiotic. Antibiotic administration 
postoperatively was determined by operational 
findings and postoperative sequelae. The 
descriptive statistics number (n), percentage, 
mean, and standard deviation were utilized to 
evaluate the data. The Kolmogorov Smirnov test 
was used to determine the variables’ normal 
distribution. The Chi-square test was used to 
measure the association between the duration of 
surgery and hospital stay. SPSS software was used to 
conduct the analyses and a significance level of 
p=0.05 with a 95% confidence interval was 
considered statistically significant.

RESULTS
The total 120 numbers of patients, with 40 of the 
patients to each surgeon. The study was designed 
by 3 surgeons and each surgeon had patients with 
all three techniques including: Ligaclip, Instrumental 
tie and Endoloop. The recorded BMI of males and 
females as shown below (Figure 1):

Figure 1: Fluorescence in situ hybridization detection of breakpoint cluster region protein and the Abelson 
murine leukemia (BCR-ABL).

INTRODUCTION
Acute lymphoblastic leukemia (ALL) is one of the most 
commonly occurring malignancies among children 
under 15 years of age causing about 25% of the 
childhood malignancies1. Acute leukemias are 
frequently associated with various chromosomal 
disorders like translocations, deletions, etc., many of 
these translocations result in the formation of 
abnormal fusion genes which are called oncogenes. 
It has been noted that a number of these 
translocations found in ALL patients act as strong 
prognostic predictors and play a significant role in as 
response of cells to antileukemic therapy. Reciprocal 
translocations were initially thought to occur in only 
chronic myelogenous leukemia (CML), but now it is a 

well-known fact that such translocations are also 
found in acute leukemia. One very important 
reciprocal translocation of BCR-ABL has been 
identified in acute leukemia and other hematopoietic 
disorders in both adults and children2-4.

BCR-ABL translocation as shown in Figure1 refers to 
the juxtapositioning of the ABL-1 gene involving the 
chromosome 9 (q:34) to the BCR gene on 
chromosome 22(q:11). This produces Philadelphia 
chromosome p190 BCR-ABL1(e1a2) constitutes the 
BCR-ABL1 transcript (m-BCR). This new chromosome 
encodes a hybrid protein called 190-kDa protein. 
p190BCR-ABL is commonly detected in B-ALL4-6.

Studies conducted earlier have concluded that 
Philadelphia (Ph) chromosome is found in about 
20% to 30% of adult acute lymphoblastic leukemia 
(ALL) and 5% of ALLs affecting children7,8. BCR-ABL 
translocation can be detected by conventional 
karyotyping methods. Conventional karyotyping 
detects most BCR-ABL related translocations with 
the identification of its different partner chromo-
somes. Fluorescence in situ hybridization (FISH) uses 
a dual-color dual fusion probe. It is a useful tech-
nique to detect BCR-ABL translocation in interphase 
cells in a rapid and sensitive manner9. The presence 
of BCR-ABL translocation in ALL is associated with 
aggressive disease and has been shown to have a 
poor prognosis, especially in children. Thus, such 
patients are candidates for more aggressive treat-
ment regimens with tyrosine kinase inhibitors10. This 
study was designed to find out the frequency of 
BCR-ABL gene translocation in B-ALL children and its 
association with their demographic and clinico-
pathological parameters.

METHODS
This cross-sectional descriptive study was 
conducted from 1st August 2020 to 28th February 

2021. All 150 cases were selected through the 
non-probability purposive sampling technique. ERC 
has approved the study with the reference code 
(Reference code: 2841120AIHEM). All newly 
diagnosed B-ALL patients, aged 1-17 years with 
either gender were included in the study. The 
researchers included ALL cases while atypical cases 
and other types of leukemia like Acute Myeloid 
Leukemia, T-Acute Lymphoblastic Leukemia, and 
Chronic Leukemia were not included in the study. 
Hb levels, TLC, platelet count were recorded. TLC 
levels were categorized into following groups, 
<5x109/l, 5-50 x109/l and >50 x109/l. Hemoglobin 
levels were classified into two groups of <8 gm/dl 
and >8 gm/dl. Platelets were divided into three 
groups as follows, <50 x109/L, 50-100 x109/L and >100 
x109/L. All the samples were analyzed on an 
automated hematology analyzer, Sysmex XN 350. 

Study protocol and purpose were explained to the 
patients’ attendant and consent was taken. 
Demographic data i.e., age, gender was entered into 
predesigned proforma. Peripheral blood and/or bone 
marrow aspirate was obtained in a sodium heparin 
vacutainer tube. Slides were prepared in cytospin 

and slides were kept for overnight aging. The following 
day slides were washed in formamide, dehydrated 
with alcohol and dried. In the next step dual color, 
dual fusion translocation probe was added and slides 
were kept in ThermoBrite for hybridization. On the 3rd 
day, post hybridization slides were washed, the 
counterstain was added and slides were kept in dark. 
Prepared slides were observed in an 
immunofluorescence microscope using filter DAPI 
(green red) and DAPI (green orange). For each 
sample, 200 non-overlapping cells were counted. All 
the normal cells (in which there is no translocation 
9;22) exhibited two separate red and two separate 
green signals. On the other hand, cells containing a 
simple balanced t(9;22) translocation, the typical 
pattern as one red, one green signal from the normal 
9 and 22 chromosomes and two red/green (yellow) 
fusion signals, one each from the derivatives 9 and 22 
were observed as shown in Figure 2. The cut-off 
percentage for typical t(9;22) was taken as 0.5%. All 
the children were assessed for their CNS status.

CNS1: in the cerebral spinal fluid (CSF), absence of 
blasts on cytospin preparation, irrespective of the 
number of WBCs, CNS2: in CSF, presence <5/ul 
WBCs and cytospin positive for blasts, or traumatic 
LP, >5/ul WBCs. CNS 3:  CSF, after traumatic LP 
presence of > 5/ul WBCs and cytospin positive for 
blasts and/or clinical signs of CNS leukemia. Patients 
were classified into standards risk (age >1year to 
<10year, TLC<50,000/mm3, Not Tel-AML or Trisomy 
4,10,7), high risk (Age >10-year, TLC>50,000/mm3, 
CNS3 or testicular disease, MLL translocation) and 
very high-risk groups (Philadelphia positive leuke-

mia, hypodiploidy >44 chromosomes, induction 
failure) at time of diagnosis. Data were analyzed in 
SPSS version 22. Mean±SD was calculated for para-
metric data. Median and interquartile range was 
calculated for non-parametric data like age. For 
categorical variables like gender, CNS status, risk 
and outcome variables i.e., BCR–ABL positivity or 
BCR-ABL negativity. A Chi-square test was applied, 
p-value <0.05 was considered as statistically signifi-
cant.

RESULTS
A total of 150 diagnosed cases of B-lymphoblastic 
leukemia meeting the inclusion criteria were 
included in this study. There were 100(66.67%) males 
and 50(33.33%) females with the age ranging from 
01 to 17 years. The average age of the patients was 
7.03±4.51 years (95% CI:6.29 to 7.76). And median 
TLC count was 29.75/mm3 (IQR=61.53), median 
platelet count was 72.00(IQR=66.25), mean Hb was 
8.67+1.73 gm/dl.

The study subjects were divided into four groups i.e., 
<1 year, 1-10 and >10 years. Most patients were in the 
1–10 years age group, 110(73.3%). The frequency of 
BCR-ABL translocation by FISH in 1-17 years patients 
with B-ALL was 15 (10%). Patients were analyzed 
concerning different variables including age, gender, 
Hb levels, TLC, platelet count, CNS status and risk 
stratification. The rate of BCR-ABL translocation was 
significantly high among the individuals of age group 
>10 years (p=0.001) as shown in Table 1. 

DISCUSSION
B-Lymphoblastic Leukemia (B-ALL) is a common 
childhood malignancy in Pakistan. It affects T-cells 
and B-cells of the immune system. In children 
usually, B-cells are the main involved cell line. It is a 
genetic disease with the involvement of many 
fusion-related oncogenes. These fusion oncogenes 
have great prognostic significance and determine 
the type of appropriate therapy and patient 
outcome. BCR-ABL translocation also referred to as 
Philadelphia Chromosome is seen in about 02 to 
03% cases of B-ALL across the globe11. The 
Philadelphia chromosome or Philadelphia 
translocation (Ph chromosome) results from a 
reciprocal translocation between the long arms of 
chromosomes 9 and 22 and can be found in all 
hematopoietic precursors cells.

This translocation results in information of a new 
fusion protein that can be seen in malignant 
hematopoietic cells12. In B-ALL, the Ph chromosome 
disrupts the physiological signaling but also 
genomic stability of the hematopoietic cells13. 

This translocation results in rapid cell proliferation, 
resistance to apoptosis and cell death.14,15. 
Translocation causes many changes at the 
epigenetic level, abnormalities and mutations 
called copy number variations resulting in the very 
aggressive clinical course. The presence of the 
BCR-ABL gene results in more DNA double-strand 
breaks. After this DNA breakage usually, the repairs 
are imperfect result in the accumulation of 
mutations in the genes. These mutations cause drug 
resistance and rapid disease progesssion16,17. The 

overall clinical outcome of B-ALL in children is 
majorly determined by the type and dose of 
chemotherapy used. Special drug regimes with 
doses adjusted according to pediatric needs have 
been designed. The prognosis of B-ALL patients who 
have BCR-ABL translocation is very poor if treated 
with standard chemotherapy18. This poor prognosis 
has led to the early adoption of modified treatment 
options importantly tyrosine kinase inhibitors (TKIs).

B-lymphoblastic leukemia is a very common 
malignancy of childhood but there is a paucity of 
data regarding the frequency of this translocation 
in the population. A deeper knowledge could help 
us in decision-making about the appropriate 
treatment of such patients. The pediatric 
population from various regions of Pakistan who 
visited the facility was included in this study. The 
current study showed that the prevalence of 
BCR-ABL translocation in the set of individuals was 
10% which is less than that reported in other studies 
from Pakistan i.e., Awan et al. and Faiz et al, 
however, Siddiqui et al. reported a much lower 
prevalence of BCR-ABL translocation in a pediatric 
population. International data have reported similar 
or much low prevalence18-20. Pandita showed higher 
results than the present study. This difference could 
be explained based on variation in sample size, 
race, and ethnicity21. The mean Hb was 8.67+1.73 
gm/dl, this means that most of the children with 
B-ALL are found to be anemic. Similar findings have 
been reported by Siddiqui et al20. However, no 
significant difference was found between Hb level, 
WBC count and platelet counts in BCR-ABL 
fusion-positive and negative patients. Likewise, has 
been reported by Schlieben et al22. Most individuals 
(73%) who were positive for BCR-ABL were above 10 
years of age which is like other local studies. There 
was a statistically significant association between 
age and BCR-ABL positivity (p=0.001) pointing 
towards a worse prognosis in older children if TKIs 

are not used in the treatment plan. Subsequently, 
age can be regarded as an independent 
prognostic factor for the prognosis of B-ALL. 
However, another researcher has reported 
otherwise23. No significant association was found 
between gender and risk stratification (p>0.05) in 
the current study.  

These findings suggest that prognosis does not differ 
much concerning gender, or risk stratification at the 
time of diagnosis. CNS involvement was assessed 
through CSF examination after lumbar puncture. No 
clinically significant association was found between 
CNS involvement and BCR-ABL positivity in children 
included in the study (p=0.348). Hence irrespective 
of the CNS involvement all the children should be 
considered for the TKI treatment regime, to protect 
against CNS infiltration. Other studies have also 
noted a low CNS involvement at the time of initial 
diagnosis and higher prevalence at the time of 
relapse22. There was no independent prognostic 
impact of different cell counts. These findings are 
following another study by Cao et al 24.

Results of this study showed that age is the most 
important factor while treating a child with B-ALL. All 
the children with a diagnosis of B-ALL must be 
screened for BCR-ABL translocation, to achieve 
better treatment outcomes and avoid the toxic 
effects of other chemotherapy protocols. A 
significant finding of the study which is comparable 
to other local and international studies shows a 
rising frequency of BCR-ABL positivity in childhood 
B-ALL for age. We observed that the frequency of 
BCR-ABL translocation in B-lymphoblastic leukemia 
found in the set of individuals is more than most of 
the overall incidences as reported in the 
international data in which the prevalence is mostly 
low as compared to the study data as shown in 
Table 2. 

Qamar et al.
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INTRODUCTION
Laparoscopic appendectomy, the most advanced 
method is less invasive and mostly preferred 
nowadays. There are various techniques; however, 
the surgeons are comparing the outcomes and 

effectiveness of instrumental tie, ligaclip and 
endoloop because these are more frequently used 
techniques in various tertiary hospital setups. In this 
setup, clinicians have witnessed the advantages 
and disadvantages of all these techniques1-3. In 

contrast with open medical procedure, 
laparoscopy has various benefits, including 
diminished postoperative agony, a more limited 
clinic stays, a speedier recuperation, and a 
diminished pace of wound disease. Even though 
laparoscopy relates to longer activity periods and 
more noteworthy activity costs, it is more useful and 
practical than opening a medical procedure for 
complexing an infected appendix when performed 
by qualified specialists. In any case, it is the best 
option for careful treatment and is shown especially 
in stout patients, old individuals, and those with 
critical comorbidities4,5.

Various investigations have been directed on the 
attached stump conclusion because of the 
assortment of accessible strategies: endoligature 
(counting performed stitch circles (endo-circles) 
and intracorporeal hitch tying stitches), bipolar 
coagulation, endoscopic straight cutting staplers, 
radiofrequency, ultrasonic vibrations, metal clasps 
or polymer cuts5,6. While figuring out which way to 
deal with the use, two basic elements should be 
thought of patient wellbeing and monetary 
expense. The previous alludes with the impacts of 
delayed sedation because of expanded usable 
time, iatrogenic injury, and reoperations for the 
deficient conclusion (e.g., stapler breakdown, 
circle disappointment, cut dislodgement), while the 
last refers to equipment costs per mediation and 
the expenses of longer methods (essentially 
decreased time for different tasks), delayed 
medical clinic stay, and cost of artful disease. 
Although, different examinations have been 
distributed contrasting the expenses and clinical 
results of these methodologies, this one is significant 
because it investigates four significant techniques 
for affixed stump conclusion in a randomized 
clinical four-arm preliminary5,7-9. 

Endoligatures of a few assortments can be utilized 
to close the attached stump, including an 
endoloop, an intracorporeal tie, or a Roeder circle. 
The sort chosen is controlled by the specialist’s 
craving. Concerning the utilization of a solitary 
ligature versus two ligatures, contemplates 
discovered no genuinely huge distinction in the rate 
of postoperative confusions between the two 
choices; as it may be that the proof given by these 
investigations was of bad quality, as none of them 
incorporated into a randomized preliminary. 
Delibegovi and Mehmedovic utilized a solitary 
Vicryl circle ligature at the base and another at the 
distal end, which is then taken out using the 
appendix6,9,10. 

There was a critical contrast in regards to careful 
time and base conclusion time in the favor of liga 
cuts (LIGACLIP Multi-Patient Clip Appliers are 
planned with grooves within jaw surfaces of the 
applier to increment in-jaw cut security). As 
mentioned earlier, all techniques have some 

advantages and disadvantages with ligaclips we 
have seen less number of complications and lesser 
hospital stay postoperatively with better patient 
comfort and satisfaction however; some studies 
reported in the favor of endoloop compared to 
other techniques11,12. Therefore, the objective of this 
study was to analyze the clinical outcomes, as well 
as to compare the effectiveness of the procedures 
like endoloop, instrumental tie, and ligaclip in 
laparoscopic appendectomy.

METHODS
The simple randomized sampling was used in the 
study from June 2020 to December 2020. The Sir Syed 
Medical College Hospital, Karachi was the center of 
this Study. Acute appendicitis patients (n=120) were 
categorized into three groups: A, B, and C (n=40 
each). The ethics approval was obtained from the Sir 
Syed Medical College and Hospital. The inclusion 
criteria involved both genders with ASA1/ASA2 and 
interval appendectomy.  Age criteria were 7 to 85 
years with all lap appendectomies. However, exclu-
sion criteria involved peritonitis, appendicular abscess, 
patient refusal to  laparoscopy  procedure, lap 
converted to open, postoperative risk factors (ASA 3 
and 4) and cecal/ appendiceal mass. 

The demographic data of patients (age, gender, BMI 
(body mass index) were acquired from their medical 
records after taking informed consent. The duration of 
the procedure, the use of drains, and the length of 
hospital stay were all recorded. Patients were 
contacted one week after surgery for a follow-up 
appointment. The study examined early (30 days) 
postoperative complications. Acute appendicitis 
patients are classified into three groups: A, B, and C. 
ligaclips were applied to group A, the instrumental tie 
was applied to group B, and endoloop was applied 
to group C. The outcomes were quantified using the 
surgical time for each procedure and the length of 
stay in the hospital.

All procedures were carried out under general 
anesthetic. The monitor was positioned to the right 
of the patient, while the surgical team, comprising 
the operating surgeon and camera assistant, stood 
to the left of the patient. Each patient received a 
Foley catheter, which was withdrawn after the 
operation. The initial incision of the first port initiated 
the operational time.

Three ports were used to perform laparoscopic 
appendectomy. In patients with no prior abdominal 
surgery, a blind (Veress needle) or open (Hasson) 
approach was used to introduce an infraumbilical 
10 mm port. The abdomen was explored using a 30o 
(degrees) laparoscope. The patients were placed 
in a slight trendelenburg position and then left 
decubitus. A second 10 mm port was introduced 
under direct vision from the left iliac fossa, and a 
third 5 mm hole was introduced above the pubis. 
The appendix was identified and deflammatory 

adhesions were removed. LigaSure™ was used to 
separate the mesoappendix (LigaSure™, Vessel 
Sealing System, Covidien, MA, USA).

A single non-absorbable polymeric Hem-o-lok® 
(Teleflex Medical; New York City, USA) clip or 
ENDOLOOP® Ligature was used to secure the 
appendiceal foundation (ETHICON; New Jersey, 
USA). LigaSure was used to separate the appendix 
right above the ligature. The appendix was 
extracted from the port in the left lower quadrant 
and placed either entirely within the port or in a 
surgical glove, depending on the appendix’s 
diameter. Following their removal, the diameters of 
the appendix specimens were reported. The entire 
abdomen was thoroughly inspected for 
intra-abdominal fluid and forcefully irrigated. 
Following bleeding control, the right lower quadrant 
was drained using a Jackson-Pratt drain and the 
port sites were closed. Operating time was halted 
after the conclusion of the last port site closure9.

At the time of anesthetic induction, all patients 

received a single dose of broad-spectrum 
intravenous antibiotic. Antibiotic administration 
postoperatively was determined by operational 
findings and postoperative sequelae. The 
descriptive statistics number (n), percentage, 
mean, and standard deviation were utilized to 
evaluate the data. The Kolmogorov Smirnov test 
was used to determine the variables’ normal 
distribution. The Chi-square test was used to 
measure the association between the duration of 
surgery and hospital stay. SPSS software was used to 
conduct the analyses and a significance level of 
p=0.05 with a 95% confidence interval was 
considered statistically significant.

RESULTS
The total 120 numbers of patients, with 40 of the 
patients to each surgeon. The study was designed 
by 3 surgeons and each surgeon had patients with 
all three techniques including: Ligaclip, Instrumental 
tie and Endoloop. The recorded BMI of males and 
females as shown below (Figure 1):

Figure 2: Fluorescence in situ hybridization detection of breakpoint cluster region protein and the Abelson 
murine leukemia (BCR-ABL) and abnormal fusion gene highlighted as yellow signals.

and slides were kept for overnight aging. The following 
day slides were washed in formamide, dehydrated 
with alcohol and dried. In the next step dual color, 
dual fusion translocation probe was added and slides 
were kept in ThermoBrite for hybridization. On the 3rd 
day, post hybridization slides were washed, the 
counterstain was added and slides were kept in dark. 
Prepared slides were observed in an 
immunofluorescence microscope using filter DAPI 
(green red) and DAPI (green orange). For each 
sample, 200 non-overlapping cells were counted. All 
the normal cells (in which there is no translocation 
9;22) exhibited two separate red and two separate 
green signals. On the other hand, cells containing a 
simple balanced t(9;22) translocation, the typical 
pattern as one red, one green signal from the normal 
9 and 22 chromosomes and two red/green (yellow) 
fusion signals, one each from the derivatives 9 and 22 
were observed as shown in Figure 2. The cut-off 
percentage for typical t(9;22) was taken as 0.5%. All 
the children were assessed for their CNS status.

CNS1: in the cerebral spinal fluid (CSF), absence of 
blasts on cytospin preparation, irrespective of the 
number of WBCs, CNS2: in CSF, presence <5/ul 
WBCs and cytospin positive for blasts, or traumatic 
LP, >5/ul WBCs. CNS 3:  CSF, after traumatic LP 
presence of > 5/ul WBCs and cytospin positive for 
blasts and/or clinical signs of CNS leukemia. Patients 
were classified into standards risk (age >1year to 
<10year, TLC<50,000/mm3, Not Tel-AML or Trisomy 
4,10,7), high risk (Age >10-year, TLC>50,000/mm3, 
CNS3 or testicular disease, MLL translocation) and 
very high-risk groups (Philadelphia positive leuke-

mia, hypodiploidy >44 chromosomes, induction 
failure) at time of diagnosis. Data were analyzed in 
SPSS version 22. Mean±SD was calculated for para-
metric data. Median and interquartile range was 
calculated for non-parametric data like age. For 
categorical variables like gender, CNS status, risk 
and outcome variables i.e., BCR–ABL positivity or 
BCR-ABL negativity. A Chi-square test was applied, 
p-value <0.05 was considered as statistically signifi-
cant.

RESULTS
A total of 150 diagnosed cases of B-lymphoblastic 
leukemia meeting the inclusion criteria were 
included in this study. There were 100(66.67%) males 
and 50(33.33%) females with the age ranging from 
01 to 17 years. The average age of the patients was 
7.03±4.51 years (95% CI:6.29 to 7.76). And median 
TLC count was 29.75/mm3 (IQR=61.53), median 
platelet count was 72.00(IQR=66.25), mean Hb was 
8.67+1.73 gm/dl.

The study subjects were divided into four groups i.e., 
<1 year, 1-10 and >10 years. Most patients were in the 
1–10 years age group, 110(73.3%). The frequency of 
BCR-ABL translocation by FISH in 1-17 years patients 
with B-ALL was 15 (10%). Patients were analyzed 
concerning different variables including age, gender, 
Hb levels, TLC, platelet count, CNS status and risk 
stratification. The rate of BCR-ABL translocation was 
significantly high among the individuals of age group 
>10 years (p=0.001) as shown in Table 1. 

DISCUSSION
B-Lymphoblastic Leukemia (B-ALL) is a common 
childhood malignancy in Pakistan. It affects T-cells 
and B-cells of the immune system. In children 
usually, B-cells are the main involved cell line. It is a 
genetic disease with the involvement of many 
fusion-related oncogenes. These fusion oncogenes 
have great prognostic significance and determine 
the type of appropriate therapy and patient 
outcome. BCR-ABL translocation also referred to as 
Philadelphia Chromosome is seen in about 02 to 
03% cases of B-ALL across the globe11. The 
Philadelphia chromosome or Philadelphia 
translocation (Ph chromosome) results from a 
reciprocal translocation between the long arms of 
chromosomes 9 and 22 and can be found in all 
hematopoietic precursors cells.

This translocation results in information of a new 
fusion protein that can be seen in malignant 
hematopoietic cells12. In B-ALL, the Ph chromosome 
disrupts the physiological signaling but also 
genomic stability of the hematopoietic cells13. 

This translocation results in rapid cell proliferation, 
resistance to apoptosis and cell death.14,15. 
Translocation causes many changes at the 
epigenetic level, abnormalities and mutations 
called copy number variations resulting in the very 
aggressive clinical course. The presence of the 
BCR-ABL gene results in more DNA double-strand 
breaks. After this DNA breakage usually, the repairs 
are imperfect result in the accumulation of 
mutations in the genes. These mutations cause drug 
resistance and rapid disease progesssion16,17. The 

overall clinical outcome of B-ALL in children is 
majorly determined by the type and dose of 
chemotherapy used. Special drug regimes with 
doses adjusted according to pediatric needs have 
been designed. The prognosis of B-ALL patients who 
have BCR-ABL translocation is very poor if treated 
with standard chemotherapy18. This poor prognosis 
has led to the early adoption of modified treatment 
options importantly tyrosine kinase inhibitors (TKIs).

B-lymphoblastic leukemia is a very common 
malignancy of childhood but there is a paucity of 
data regarding the frequency of this translocation 
in the population. A deeper knowledge could help 
us in decision-making about the appropriate 
treatment of such patients. The pediatric 
population from various regions of Pakistan who 
visited the facility was included in this study. The 
current study showed that the prevalence of 
BCR-ABL translocation in the set of individuals was 
10% which is less than that reported in other studies 
from Pakistan i.e., Awan et al. and Faiz et al, 
however, Siddiqui et al. reported a much lower 
prevalence of BCR-ABL translocation in a pediatric 
population. International data have reported similar 
or much low prevalence18-20. Pandita showed higher 
results than the present study. This difference could 
be explained based on variation in sample size, 
race, and ethnicity21. The mean Hb was 8.67+1.73 
gm/dl, this means that most of the children with 
B-ALL are found to be anemic. Similar findings have 
been reported by Siddiqui et al20. However, no 
significant difference was found between Hb level, 
WBC count and platelet counts in BCR-ABL 
fusion-positive and negative patients. Likewise, has 
been reported by Schlieben et al22. Most individuals 
(73%) who were positive for BCR-ABL were above 10 
years of age which is like other local studies. There 
was a statistically significant association between 
age and BCR-ABL positivity (p=0.001) pointing 
towards a worse prognosis in older children if TKIs 

are not used in the treatment plan. Subsequently, 
age can be regarded as an independent 
prognostic factor for the prognosis of B-ALL. 
However, another researcher has reported 
otherwise23. No significant association was found 
between gender and risk stratification (p>0.05) in 
the current study.  

These findings suggest that prognosis does not differ 
much concerning gender, or risk stratification at the 
time of diagnosis. CNS involvement was assessed 
through CSF examination after lumbar puncture. No 
clinically significant association was found between 
CNS involvement and BCR-ABL positivity in children 
included in the study (p=0.348). Hence irrespective 
of the CNS involvement all the children should be 
considered for the TKI treatment regime, to protect 
against CNS infiltration. Other studies have also 
noted a low CNS involvement at the time of initial 
diagnosis and higher prevalence at the time of 
relapse22. There was no independent prognostic 
impact of different cell counts. These findings are 
following another study by Cao et al 24.

Results of this study showed that age is the most 
important factor while treating a child with B-ALL. All 
the children with a diagnosis of B-ALL must be 
screened for BCR-ABL translocation, to achieve 
better treatment outcomes and avoid the toxic 
effects of other chemotherapy protocols. A 
significant finding of the study which is comparable 
to other local and international studies shows a 
rising frequency of BCR-ABL positivity in childhood 
B-ALL for age. We observed that the frequency of 
BCR-ABL translocation in B-lymphoblastic leukemia 
found in the set of individuals is more than most of 
the overall incidences as reported in the 
international data in which the prevalence is mostly 
low as compared to the study data as shown in 
Table 2. 

Frequency of BCR-ABL Gene Translocation in B-ALL Patients Associated with Clinicopathological Parameters
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INTRODUCTION
Laparoscopic appendectomy, the most advanced 
method is less invasive and mostly preferred 
nowadays. There are various techniques; however, 
the surgeons are comparing the outcomes and 

effectiveness of instrumental tie, ligaclip and 
endoloop because these are more frequently used 
techniques in various tertiary hospital setups. In this 
setup, clinicians have witnessed the advantages 
and disadvantages of all these techniques1-3. In 

contrast with open medical procedure, 
laparoscopy has various benefits, including 
diminished postoperative agony, a more limited 
clinic stays, a speedier recuperation, and a 
diminished pace of wound disease. Even though 
laparoscopy relates to longer activity periods and 
more noteworthy activity costs, it is more useful and 
practical than opening a medical procedure for 
complexing an infected appendix when performed 
by qualified specialists. In any case, it is the best 
option for careful treatment and is shown especially 
in stout patients, old individuals, and those with 
critical comorbidities4,5.

Various investigations have been directed on the 
attached stump conclusion because of the 
assortment of accessible strategies: endoligature 
(counting performed stitch circles (endo-circles) 
and intracorporeal hitch tying stitches), bipolar 
coagulation, endoscopic straight cutting staplers, 
radiofrequency, ultrasonic vibrations, metal clasps 
or polymer cuts5,6. While figuring out which way to 
deal with the use, two basic elements should be 
thought of patient wellbeing and monetary 
expense. The previous alludes with the impacts of 
delayed sedation because of expanded usable 
time, iatrogenic injury, and reoperations for the 
deficient conclusion (e.g., stapler breakdown, 
circle disappointment, cut dislodgement), while the 
last refers to equipment costs per mediation and 
the expenses of longer methods (essentially 
decreased time for different tasks), delayed 
medical clinic stay, and cost of artful disease. 
Although, different examinations have been 
distributed contrasting the expenses and clinical 
results of these methodologies, this one is significant 
because it investigates four significant techniques 
for affixed stump conclusion in a randomized 
clinical four-arm preliminary5,7-9. 

Endoligatures of a few assortments can be utilized 
to close the attached stump, including an 
endoloop, an intracorporeal tie, or a Roeder circle. 
The sort chosen is controlled by the specialist’s 
craving. Concerning the utilization of a solitary 
ligature versus two ligatures, contemplates 
discovered no genuinely huge distinction in the rate 
of postoperative confusions between the two 
choices; as it may be that the proof given by these 
investigations was of bad quality, as none of them 
incorporated into a randomized preliminary. 
Delibegovi and Mehmedovic utilized a solitary 
Vicryl circle ligature at the base and another at the 
distal end, which is then taken out using the 
appendix6,9,10. 

There was a critical contrast in regards to careful 
time and base conclusion time in the favor of liga 
cuts (LIGACLIP Multi-Patient Clip Appliers are 
planned with grooves within jaw surfaces of the 
applier to increment in-jaw cut security). As 
mentioned earlier, all techniques have some 

advantages and disadvantages with ligaclips we 
have seen less number of complications and lesser 
hospital stay postoperatively with better patient 
comfort and satisfaction however; some studies 
reported in the favor of endoloop compared to 
other techniques11,12. Therefore, the objective of this 
study was to analyze the clinical outcomes, as well 
as to compare the effectiveness of the procedures 
like endoloop, instrumental tie, and ligaclip in 
laparoscopic appendectomy.

METHODS
The simple randomized sampling was used in the 
study from June 2020 to December 2020. The Sir Syed 
Medical College Hospital, Karachi was the center of 
this Study. Acute appendicitis patients (n=120) were 
categorized into three groups: A, B, and C (n=40 
each). The ethics approval was obtained from the Sir 
Syed Medical College and Hospital. The inclusion 
criteria involved both genders with ASA1/ASA2 and 
interval appendectomy.  Age criteria were 7 to 85 
years with all lap appendectomies. However, exclu-
sion criteria involved peritonitis, appendicular abscess, 
patient refusal to  laparoscopy  procedure, lap 
converted to open, postoperative risk factors (ASA 3 
and 4) and cecal/ appendiceal mass. 

The demographic data of patients (age, gender, BMI 
(body mass index) were acquired from their medical 
records after taking informed consent. The duration of 
the procedure, the use of drains, and the length of 
hospital stay were all recorded. Patients were 
contacted one week after surgery for a follow-up 
appointment. The study examined early (30 days) 
postoperative complications. Acute appendicitis 
patients are classified into three groups: A, B, and C. 
ligaclips were applied to group A, the instrumental tie 
was applied to group B, and endoloop was applied 
to group C. The outcomes were quantified using the 
surgical time for each procedure and the length of 
stay in the hospital.

All procedures were carried out under general 
anesthetic. The monitor was positioned to the right 
of the patient, while the surgical team, comprising 
the operating surgeon and camera assistant, stood 
to the left of the patient. Each patient received a 
Foley catheter, which was withdrawn after the 
operation. The initial incision of the first port initiated 
the operational time.

Three ports were used to perform laparoscopic 
appendectomy. In patients with no prior abdominal 
surgery, a blind (Veress needle) or open (Hasson) 
approach was used to introduce an infraumbilical 
10 mm port. The abdomen was explored using a 30o 
(degrees) laparoscope. The patients were placed 
in a slight trendelenburg position and then left 
decubitus. A second 10 mm port was introduced 
under direct vision from the left iliac fossa, and a 
third 5 mm hole was introduced above the pubis. 
The appendix was identified and deflammatory 

adhesions were removed. LigaSure™ was used to 
separate the mesoappendix (LigaSure™, Vessel 
Sealing System, Covidien, MA, USA).

A single non-absorbable polymeric Hem-o-lok® 
(Teleflex Medical; New York City, USA) clip or 
ENDOLOOP® Ligature was used to secure the 
appendiceal foundation (ETHICON; New Jersey, 
USA). LigaSure was used to separate the appendix 
right above the ligature. The appendix was 
extracted from the port in the left lower quadrant 
and placed either entirely within the port or in a 
surgical glove, depending on the appendix’s 
diameter. Following their removal, the diameters of 
the appendix specimens were reported. The entire 
abdomen was thoroughly inspected for 
intra-abdominal fluid and forcefully irrigated. 
Following bleeding control, the right lower quadrant 
was drained using a Jackson-Pratt drain and the 
port sites were closed. Operating time was halted 
after the conclusion of the last port site closure9.

At the time of anesthetic induction, all patients 

received a single dose of broad-spectrum 
intravenous antibiotic. Antibiotic administration 
postoperatively was determined by operational 
findings and postoperative sequelae. The 
descriptive statistics number (n), percentage, 
mean, and standard deviation were utilized to 
evaluate the data. The Kolmogorov Smirnov test 
was used to determine the variables’ normal 
distribution. The Chi-square test was used to 
measure the association between the duration of 
surgery and hospital stay. SPSS software was used to 
conduct the analyses and a significance level of 
p=0.05 with a 95% confidence interval was 
considered statistically significant.

RESULTS
The total 120 numbers of patients, with 40 of the 
patients to each surgeon. The study was designed 
by 3 surgeons and each surgeon had patients with 
all three techniques including: Ligaclip, Instrumental 
tie and Endoloop. The recorded BMI of males and 
females as shown below (Figure 1):

Table 1: Frequency of detection of BCR-ABL fusion by FISH in B-ALL children concerning age gender, CNS 
status risk stratification, TLC, Hb and platelet count.

BCR-ABL= breakpoint cluster region protein and the Abelson murine leukemia, FISH= fluorescence in situ hybridization, 
B-ALL= B-cell acute lymphoblastic leukemia, CNS=central nervous system, TLC=total leukocyte count, Hb= hemoglobin.

The rate of BCR-ABL translocation was not 
significant between males and females (p =1.00). 
For risk stratification at the time of diagnosis; 63(42%) 
were classified as standard risk, and 2 (1.3%) were 
classified as very high risk as per leukemia risk 
stratification protocol. p-value concerning CNS 

status and risk stratification was found to be 0.348 
and 0.373 respectively. No significant association 
was found between TLC, Hb levels, platelet count, 
p-value 0.239, 0.883 and 0.168 respectively as 
shown in Table1. 

DISCUSSION
B-Lymphoblastic Leukemia (B-ALL) is a common 
childhood malignancy in Pakistan. It affects T-cells 
and B-cells of the immune system. In children 
usually, B-cells are the main involved cell line. It is a 
genetic disease with the involvement of many 
fusion-related oncogenes. These fusion oncogenes 
have great prognostic significance and determine 
the type of appropriate therapy and patient 
outcome. BCR-ABL translocation also referred to as 
Philadelphia Chromosome is seen in about 02 to 
03% cases of B-ALL across the globe11. The 
Philadelphia chromosome or Philadelphia 
translocation (Ph chromosome) results from a 
reciprocal translocation between the long arms of 
chromosomes 9 and 22 and can be found in all 
hematopoietic precursors cells.

This translocation results in information of a new 
fusion protein that can be seen in malignant 
hematopoietic cells12. In B-ALL, the Ph chromosome 
disrupts the physiological signaling but also 
genomic stability of the hematopoietic cells13. 

This translocation results in rapid cell proliferation, 
resistance to apoptosis and cell death.14,15. 
Translocation causes many changes at the 
epigenetic level, abnormalities and mutations 
called copy number variations resulting in the very 
aggressive clinical course. The presence of the 
BCR-ABL gene results in more DNA double-strand 
breaks. After this DNA breakage usually, the repairs 
are imperfect result in the accumulation of 
mutations in the genes. These mutations cause drug 
resistance and rapid disease progesssion16,17. The 

Variables Frequency (n) (%)
BCR-ABL Fusion

p-ValuePositive
(n) (%)

Negative
(n) (%)

Age Groups (Years)
< 1Years 3(2%) 0(0%) 3(100%)

0.0011 to 10Years 110(73.4%) 5(4.5%) 105(95.5%)
>10 Years 37(24.6%) 10(27%) 27(73%)
Gender
Male 100(66.7%) 10(10%) 90(90%)

1.00Female 50(33.3%) 5(10%) 45(90%)

CNS Status
CNS-1 95(63.33%) 9(9.5%) 86(90.5%)

0.348CNS-2 43(28.6%) 6(14%) 37(86%)
CNS-3 12(8.6%) 0(0%) 12(100%)
Risk
Standard 63(42%) 4(6.3%) 59(93.7%)

0.373High 85(56.6%) 11(12.9%) 74(87.1%)
Very High 2(1.3%) 0(0%) 2(100%)
TLC
<5 x109/l 21(14%) 2(9.5%) 19(90.5%)

0.2395-50x109/l 73(48.7%) 5(6.8%) 68(93.2%)
>50x109/l 56(37.3%) 9(16. 1%) 47(83.9%)
Hemoglobin
<8gm/dl 50 (33.3%) 6(12%) 44(88%) 0.883>8gm/dl 100(66.7%) 11(11%) 89(89%)
Platelets
<50 x109/L 58(38.6%) 5(8.6%) 53(91.4%)

0.16850-100x109/L 55(36.7%) 4(7.3%) 51(92.7%)
>100x109/L 37(24.6%) 7(18.9%) 30(81.1%)

overall clinical outcome of B-ALL in children is 
majorly determined by the type and dose of 
chemotherapy used. Special drug regimes with 
doses adjusted according to pediatric needs have 
been designed. The prognosis of B-ALL patients who 
have BCR-ABL translocation is very poor if treated 
with standard chemotherapy18. This poor prognosis 
has led to the early adoption of modified treatment 
options importantly tyrosine kinase inhibitors (TKIs).

B-lymphoblastic leukemia is a very common 
malignancy of childhood but there is a paucity of 
data regarding the frequency of this translocation 
in the population. A deeper knowledge could help 
us in decision-making about the appropriate 
treatment of such patients. The pediatric 
population from various regions of Pakistan who 
visited the facility was included in this study. The 
current study showed that the prevalence of 
BCR-ABL translocation in the set of individuals was 
10% which is less than that reported in other studies 
from Pakistan i.e., Awan et al. and Faiz et al, 
however, Siddiqui et al. reported a much lower 
prevalence of BCR-ABL translocation in a pediatric 
population. International data have reported similar 
or much low prevalence18-20. Pandita showed higher 
results than the present study. This difference could 
be explained based on variation in sample size, 
race, and ethnicity21. The mean Hb was 8.67+1.73 
gm/dl, this means that most of the children with 
B-ALL are found to be anemic. Similar findings have 
been reported by Siddiqui et al20. However, no 
significant difference was found between Hb level, 
WBC count and platelet counts in BCR-ABL 
fusion-positive and negative patients. Likewise, has 
been reported by Schlieben et al22. Most individuals 
(73%) who were positive for BCR-ABL were above 10 
years of age which is like other local studies. There 
was a statistically significant association between 
age and BCR-ABL positivity (p=0.001) pointing 
towards a worse prognosis in older children if TKIs 

are not used in the treatment plan. Subsequently, 
age can be regarded as an independent 
prognostic factor for the prognosis of B-ALL. 
However, another researcher has reported 
otherwise23. No significant association was found 
between gender and risk stratification (p>0.05) in 
the current study.  

These findings suggest that prognosis does not differ 
much concerning gender, or risk stratification at the 
time of diagnosis. CNS involvement was assessed 
through CSF examination after lumbar puncture. No 
clinically significant association was found between 
CNS involvement and BCR-ABL positivity in children 
included in the study (p=0.348). Hence irrespective 
of the CNS involvement all the children should be 
considered for the TKI treatment regime, to protect 
against CNS infiltration. Other studies have also 
noted a low CNS involvement at the time of initial 
diagnosis and higher prevalence at the time of 
relapse22. There was no independent prognostic 
impact of different cell counts. These findings are 
following another study by Cao et al 24.

Results of this study showed that age is the most 
important factor while treating a child with B-ALL. All 
the children with a diagnosis of B-ALL must be 
screened for BCR-ABL translocation, to achieve 
better treatment outcomes and avoid the toxic 
effects of other chemotherapy protocols. A 
significant finding of the study which is comparable 
to other local and international studies shows a 
rising frequency of BCR-ABL positivity in childhood 
B-ALL for age. We observed that the frequency of 
BCR-ABL translocation in B-lymphoblastic leukemia 
found in the set of individuals is more than most of 
the overall incidences as reported in the 
international data in which the prevalence is mostly 
low as compared to the study data as shown in 
Table 2. 
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DISCUSSION
B-Lymphoblastic Leukemia (B-ALL) is a common 
childhood malignancy in Pakistan. It affects T-cells 
and B-cells of the immune system. In children 
usually, B-cells are the main involved cell line. It is a 
genetic disease with the involvement of many 
fusion-related oncogenes. These fusion oncogenes 
have great prognostic significance and determine 
the type of appropriate therapy and patient 
outcome. BCR-ABL translocation also referred to as 
Philadelphia Chromosome is seen in about 02 to 
03% cases of B-ALL across the globe11. The 
Philadelphia chromosome or Philadelphia 
translocation (Ph chromosome) results from a 
reciprocal translocation between the long arms of 
chromosomes 9 and 22 and can be found in all 
hematopoietic precursors cells.

This translocation results in information of a new 
fusion protein that can be seen in malignant 
hematopoietic cells12. In B-ALL, the Ph chromosome 
disrupts the physiological signaling but also 
genomic stability of the hematopoietic cells13. 

This translocation results in rapid cell proliferation, 
resistance to apoptosis and cell death.14,15. 
Translocation causes many changes at the 
epigenetic level, abnormalities and mutations 
called copy number variations resulting in the very 
aggressive clinical course. The presence of the 
BCR-ABL gene results in more DNA double-strand 
breaks. After this DNA breakage usually, the repairs 
are imperfect result in the accumulation of 
mutations in the genes. These mutations cause drug 
resistance and rapid disease progesssion16,17. The 

overall clinical outcome of B-ALL in children is 
majorly determined by the type and dose of 
chemotherapy used. Special drug regimes with 
doses adjusted according to pediatric needs have 
been designed. The prognosis of B-ALL patients who 
have BCR-ABL translocation is very poor if treated 
with standard chemotherapy18. This poor prognosis 
has led to the early adoption of modified treatment 
options importantly tyrosine kinase inhibitors (TKIs).

B-lymphoblastic leukemia is a very common 
malignancy of childhood but there is a paucity of 
data regarding the frequency of this translocation 
in the population. A deeper knowledge could help 
us in decision-making about the appropriate 
treatment of such patients. The pediatric 
population from various regions of Pakistan who 
visited the facility was included in this study. The 
current study showed that the prevalence of 
BCR-ABL translocation in the set of individuals was 
10% which is less than that reported in other studies 
from Pakistan i.e., Awan et al. and Faiz et al, 
however, Siddiqui et al. reported a much lower 
prevalence of BCR-ABL translocation in a pediatric 
population. International data have reported similar 
or much low prevalence18-20. Pandita showed higher 
results than the present study. This difference could 
be explained based on variation in sample size, 
race, and ethnicity21. The mean Hb was 8.67+1.73 
gm/dl, this means that most of the children with 
B-ALL are found to be anemic. Similar findings have 
been reported by Siddiqui et al20. However, no 
significant difference was found between Hb level, 
WBC count and platelet counts in BCR-ABL 
fusion-positive and negative patients. Likewise, has 
been reported by Schlieben et al22. Most individuals 
(73%) who were positive for BCR-ABL were above 10 
years of age which is like other local studies. There 
was a statistically significant association between 
age and BCR-ABL positivity (p=0.001) pointing 
towards a worse prognosis in older children if TKIs 

are not used in the treatment plan. Subsequently, 
age can be regarded as an independent 
prognostic factor for the prognosis of B-ALL. 
However, another researcher has reported 
otherwise23. No significant association was found 
between gender and risk stratification (p>0.05) in 
the current study.  

These findings suggest that prognosis does not differ 
much concerning gender, or risk stratification at the 
time of diagnosis. CNS involvement was assessed 
through CSF examination after lumbar puncture. No 
clinically significant association was found between 
CNS involvement and BCR-ABL positivity in children 
included in the study (p=0.348). Hence irrespective 
of the CNS involvement all the children should be 
considered for the TKI treatment regime, to protect 
against CNS infiltration. Other studies have also 
noted a low CNS involvement at the time of initial 
diagnosis and higher prevalence at the time of 
relapse22. There was no independent prognostic 
impact of different cell counts. These findings are 
following another study by Cao et al 24.

Results of this study showed that age is the most 
important factor while treating a child with B-ALL. All 
the children with a diagnosis of B-ALL must be 
screened for BCR-ABL translocation, to achieve 
better treatment outcomes and avoid the toxic 
effects of other chemotherapy protocols. A 
significant finding of the study which is comparable 
to other local and international studies shows a 
rising frequency of BCR-ABL positivity in childhood 
B-ALL for age. We observed that the frequency of 
BCR-ABL translocation in B-lymphoblastic leukemia 
found in the set of individuals is more than most of 
the overall incidences as reported in the 
international data in which the prevalence is mostly 
low as compared to the study data as shown in 
Table 2. 

Table 2: Comparison of the current study with studies of pediatric acute lymphocytic leukemia (ALL) 
conducted internationally.

Studies Pediatric Population Reported Frequency of BCR-
ABL in ALL

Present Study 1-17 years 10%

Artigas et al. 25 1month -14 years 4%
Pandita et al.21 1-19 years 15%
Trk a et al .26 1-18 years 2.5
Siraj et al . 27 <1 -21 years 5%
Bekker-Méndez et al . 28 <19 years 1.1%

BCR-ABL= breakpoint cluster region protein and the Abelson murine leukemia.

Frequency of BCR-ABL Gene Translocation in B-ALL Patients Associated with Clinicopathological Parameters
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DISCUSSION
B-Lymphoblastic Leukemia (B-ALL) is a common 
childhood malignancy in Pakistan. It affects T-cells 
and B-cells of the immune system. In children 
usually, B-cells are the main involved cell line. It is a 
genetic disease with the involvement of many 
fusion-related oncogenes. These fusion oncogenes 
have great prognostic significance and determine 
the type of appropriate therapy and patient 
outcome. BCR-ABL translocation also referred to as 
Philadelphia Chromosome is seen in about 02 to 
03% cases of B-ALL across the globe11. The 
Philadelphia chromosome or Philadelphia 
translocation (Ph chromosome) results from a 
reciprocal translocation between the long arms of 
chromosomes 9 and 22 and can be found in all 
hematopoietic precursors cells.

This translocation results in information of a new 
fusion protein that can be seen in malignant 
hematopoietic cells12. In B-ALL, the Ph chromosome 
disrupts the physiological signaling but also 
genomic stability of the hematopoietic cells13. 

This translocation results in rapid cell proliferation, 
resistance to apoptosis and cell death.14,15. 
Translocation causes many changes at the 
epigenetic level, abnormalities and mutations 
called copy number variations resulting in the very 
aggressive clinical course. The presence of the 
BCR-ABL gene results in more DNA double-strand 
breaks. After this DNA breakage usually, the repairs 
are imperfect result in the accumulation of 
mutations in the genes. These mutations cause drug 
resistance and rapid disease progesssion16,17. The 

overall clinical outcome of B-ALL in children is 
majorly determined by the type and dose of 
chemotherapy used. Special drug regimes with 
doses adjusted according to pediatric needs have 
been designed. The prognosis of B-ALL patients who 
have BCR-ABL translocation is very poor if treated 
with standard chemotherapy18. This poor prognosis 
has led to the early adoption of modified treatment 
options importantly tyrosine kinase inhibitors (TKIs).

B-lymphoblastic leukemia is a very common 
malignancy of childhood but there is a paucity of 
data regarding the frequency of this translocation 
in the population. A deeper knowledge could help 
us in decision-making about the appropriate 
treatment of such patients. The pediatric 
population from various regions of Pakistan who 
visited the facility was included in this study. The 
current study showed that the prevalence of 
BCR-ABL translocation in the set of individuals was 
10% which is less than that reported in other studies 
from Pakistan i.e., Awan et al. and Faiz et al, 
however, Siddiqui et al. reported a much lower 
prevalence of BCR-ABL translocation in a pediatric 
population. International data have reported similar 
or much low prevalence18-20. Pandita showed higher 
results than the present study. This difference could 
be explained based on variation in sample size, 
race, and ethnicity21. The mean Hb was 8.67+1.73 
gm/dl, this means that most of the children with 
B-ALL are found to be anemic. Similar findings have 
been reported by Siddiqui et al20. However, no 
significant difference was found between Hb level, 
WBC count and platelet counts in BCR-ABL 
fusion-positive and negative patients. Likewise, has 
been reported by Schlieben et al22. Most individuals 
(73%) who were positive for BCR-ABL were above 10 
years of age which is like other local studies. There 
was a statistically significant association between 
age and BCR-ABL positivity (p=0.001) pointing 
towards a worse prognosis in older children if TKIs 

are not used in the treatment plan. Subsequently, 
age can be regarded as an independent 
prognostic factor for the prognosis of B-ALL. 
However, another researcher has reported 
otherwise23. No significant association was found 
between gender and risk stratification (p>0.05) in 
the current study.  

These findings suggest that prognosis does not differ 
much concerning gender, or risk stratification at the 
time of diagnosis. CNS involvement was assessed 
through CSF examination after lumbar puncture. No 
clinically significant association was found between 
CNS involvement and BCR-ABL positivity in children 
included in the study (p=0.348). Hence irrespective 
of the CNS involvement all the children should be 
considered for the TKI treatment regime, to protect 
against CNS infiltration. Other studies have also 
noted a low CNS involvement at the time of initial 
diagnosis and higher prevalence at the time of 
relapse22. There was no independent prognostic 
impact of different cell counts. These findings are 
following another study by Cao et al 24.

Results of this study showed that age is the most 
important factor while treating a child with B-ALL. All 
the children with a diagnosis of B-ALL must be 
screened for BCR-ABL translocation, to achieve 
better treatment outcomes and avoid the toxic 
effects of other chemotherapy protocols. A 
significant finding of the study which is comparable 
to other local and international studies shows a 
rising frequency of BCR-ABL positivity in childhood 
B-ALL for age. We observed that the frequency of 
BCR-ABL translocation in B-lymphoblastic leukemia 
found in the set of individuals is more than most of 
the overall incidences as reported in the 
international data in which the prevalence is mostly 
low as compared to the study data as shown in 
Table 2. 

This study has a few limitations. Firstly, this was a 
single-center study. Secondly, the sample size could 
have been larger and lastly patients were not 
followed up for the kind of treatment offered and 
their outcomes. Consequently, further large-scale, 
multicenter studies are warranted for a better 
understanding of the true reflection of this particular 
entity and the impact of the modified treatment 
approach on outcome.

CONCLUSION
The frequency of BCR-ABL translocation in B-lym-
phoblastic leukemia found in the targeted popula-
tion was 10%, as international data. It has a signifi-
cant association with increasing age. There is a 
need for earlier registries, investigations and collab-
oration throughout different parts of Pakistan to 
make treatment of this disease a possibility.
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DISCUSSION
B-Lymphoblastic Leukemia (B-ALL) is a common 
childhood malignancy in Pakistan. It affects T-cells 
and B-cells of the immune system. In children 
usually, B-cells are the main involved cell line. It is a 
genetic disease with the involvement of many 
fusion-related oncogenes. These fusion oncogenes 
have great prognostic significance and determine 
the type of appropriate therapy and patient 
outcome. BCR-ABL translocation also referred to as 
Philadelphia Chromosome is seen in about 02 to 
03% cases of B-ALL across the globe11. The 
Philadelphia chromosome or Philadelphia 
translocation (Ph chromosome) results from a 
reciprocal translocation between the long arms of 
chromosomes 9 and 22 and can be found in all 
hematopoietic precursors cells.

This translocation results in information of a new 
fusion protein that can be seen in malignant 
hematopoietic cells12. In B-ALL, the Ph chromosome 
disrupts the physiological signaling but also 
genomic stability of the hematopoietic cells13. 

This translocation results in rapid cell proliferation, 
resistance to apoptosis and cell death.14,15. 
Translocation causes many changes at the 
epigenetic level, abnormalities and mutations 
called copy number variations resulting in the very 
aggressive clinical course. The presence of the 
BCR-ABL gene results in more DNA double-strand 
breaks. After this DNA breakage usually, the repairs 
are imperfect result in the accumulation of 
mutations in the genes. These mutations cause drug 
resistance and rapid disease progesssion16,17. The 

overall clinical outcome of B-ALL in children is 
majorly determined by the type and dose of 
chemotherapy used. Special drug regimes with 
doses adjusted according to pediatric needs have 
been designed. The prognosis of B-ALL patients who 
have BCR-ABL translocation is very poor if treated 
with standard chemotherapy18. This poor prognosis 
has led to the early adoption of modified treatment 
options importantly tyrosine kinase inhibitors (TKIs).

B-lymphoblastic leukemia is a very common 
malignancy of childhood but there is a paucity of 
data regarding the frequency of this translocation 
in the population. A deeper knowledge could help 
us in decision-making about the appropriate 
treatment of such patients. The pediatric 
population from various regions of Pakistan who 
visited the facility was included in this study. The 
current study showed that the prevalence of 
BCR-ABL translocation in the set of individuals was 
10% which is less than that reported in other studies 
from Pakistan i.e., Awan et al. and Faiz et al, 
however, Siddiqui et al. reported a much lower 
prevalence of BCR-ABL translocation in a pediatric 
population. International data have reported similar 
or much low prevalence18-20. Pandita showed higher 
results than the present study. This difference could 
be explained based on variation in sample size, 
race, and ethnicity21. The mean Hb was 8.67+1.73 
gm/dl, this means that most of the children with 
B-ALL are found to be anemic. Similar findings have 
been reported by Siddiqui et al20. However, no 
significant difference was found between Hb level, 
WBC count and platelet counts in BCR-ABL 
fusion-positive and negative patients. Likewise, has 
been reported by Schlieben et al22. Most individuals 
(73%) who were positive for BCR-ABL were above 10 
years of age which is like other local studies. There 
was a statistically significant association between 
age and BCR-ABL positivity (p=0.001) pointing 
towards a worse prognosis in older children if TKIs 

are not used in the treatment plan. Subsequently, 
age can be regarded as an independent 
prognostic factor for the prognosis of B-ALL. 
However, another researcher has reported 
otherwise23. No significant association was found 
between gender and risk stratification (p>0.05) in 
the current study.  

These findings suggest that prognosis does not differ 
much concerning gender, or risk stratification at the 
time of diagnosis. CNS involvement was assessed 
through CSF examination after lumbar puncture. No 
clinically significant association was found between 
CNS involvement and BCR-ABL positivity in children 
included in the study (p=0.348). Hence irrespective 
of the CNS involvement all the children should be 
considered for the TKI treatment regime, to protect 
against CNS infiltration. Other studies have also 
noted a low CNS involvement at the time of initial 
diagnosis and higher prevalence at the time of 
relapse22. There was no independent prognostic 
impact of different cell counts. These findings are 
following another study by Cao et al 24.

Results of this study showed that age is the most 
important factor while treating a child with B-ALL. All 
the children with a diagnosis of B-ALL must be 
screened for BCR-ABL translocation, to achieve 
better treatment outcomes and avoid the toxic 
effects of other chemotherapy protocols. A 
significant finding of the study which is comparable 
to other local and international studies shows a 
rising frequency of BCR-ABL positivity in childhood 
B-ALL for age. We observed that the frequency of 
BCR-ABL translocation in B-lymphoblastic leukemia 
found in the set of individuals is more than most of 
the overall incidences as reported in the 
international data in which the prevalence is mostly 
low as compared to the study data as shown in 
Table 2. 

This study has a few limitations. Firstly, this was a 
single-center study. Secondly, the sample size could 
have been larger and lastly patients were not 
followed up for the kind of treatment offered and 
their outcomes. Consequently, further large-scale, 
multicenter studies are warranted for a better 
understanding of the true reflection of this particular 
entity and the impact of the modified treatment 
approach on outcome.

CONCLUSION
The frequency of BCR-ABL translocation in B-lym-
phoblastic leukemia found in the targeted popula-
tion was 10%, as international data. It has a signifi-
cant association with increasing age. There is a 
need for earlier registries, investigations and collab-
oration throughout different parts of Pakistan to 
make treatment of this disease a possibility.
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