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INTRODUCTION

Fractures of the hip joint are quite common, especially in 
older people; most require surgical reduction and fixation 
as the definitive treatment. The major cause of morbidity 
in these patients is the associated severe pain,[1] which 
makes the positioning of patients quite difficult while 
instituting sub-arachnoid block (SAB) during surgery.

Regional nerve blocks such as the femoral nerve 
block (FNB) and the fascia iliaca block (FIB) are often 
used to achieve effective perioperative analgesia 
and facilitate the positioning of patients for spinal 

anaesthesia.[2,3] However, the analgesic effect of FNB 
and FIB blocks is only moderate because the obturator 
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Background and Aims: Peri‑capsular nerve group (PENG) block is a novel ultrasound (US)‑guided 
technique to achieve regional analgesia in hip fractures. We compared the effectiveness of two 
doses of 0.25% bupivacaine (20 mL and 15 mL) in the US‑guided PENG block for positioning 
patients for sub‑arachnoid block (SAB) during hip fracture surgery. Methods: The randomised trial 
included 60 patients aged 40–90 years undergoing hip fracture surgery under SAB. PENG block 
was given by a US‑guided approach with the patient in a supine position 20 minutes before SAB, 
and a total of 20 mL and 15 mL of bupivacaine (0.25%) were given in groups A and B, respectively. 
The primary outcome was to measure and compare the ease of positioning (EOP) of patients for 
the conduct of SAB. The secondary outcome was the pain assessment at rest and 15° leg raise 
position at baseline and 10 and 20 minutes post block using the verbal analogue scale (VAS). 
Continuous variables were compared using the t‑test, and categorical variables were analysed 
using Pearson’s Chi‑square test or Fisher's exact test. Results: The mean (standard deviation) 
grade of EOP for SAB was significantly better in group A (2.47 (0.73) (95% confidence interval [CI]: 
2.19–2.69)) than in group B (1.86 (0.62) (95% CI: 1.65–2.1)) (P = 0.001). The decrease in VAS 
scores was significantly higher in group A compared to group B at resting and 15° leg raise position 
at all‑time points (P < 0.05). Conclusion: A dose of 20 mL of 0.25% bupivacaine shows better 
outcomes than 15 mL regarding the patient’s positioning during the SAB.
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nerve (ON) is not adequately affected as it is close to 
the inferno-medial acetabulum.[3]

The pericapsular nerve group (PENG) block is a 
novel method recently introduced by Girón-Arango 
et al.[4] to provide regional analgesia in hip fractures. 
It is an ultrasound (US)-guided technique that targets 
the articular branches of the femoral nerve, accessory 
ON, and possibly ON. A local anaesthetic (LA) agent 
is deposited in the musculo-fascial plane between 
the psoas muscle and pubic ramus.[5] The data for 
evaluating different volumes of LA agents for instituting 
the PENG block is lacking. Various researchers have 
used LA volumes ranging from 10 to 30 mL at different 
concentrations in the PENG block.[6]

This study was planned with a primary objective 
to evaluate and compare the effectiveness of two 
volumes of 0.25% bupivacaine (20 mL and 15 mL) by 
using the US-guided PENG block to relieve pain and 
improve the ease of positioning (EOP) of patients for 
instituting SAB. We hypothesised that 15 mL of 0.25% 
bupivacaine should give as desirable effects as 20 mL 
in the PENG block for positioning patients during SAB.

METHODS

This randomised, double-blinded (patient and 
assessor-blinded), comparative, parallel-group trial 

was conducted from March 2022 to January 2023. 
The approval for the research was obtained from 
the institutional ethics committee (vide no. HFW-H 
(DRPGMC) Ethics/2021/89, dated 29/09/2021), and the 
trial was registered at the Clinical Trials Registry-India 
(vide no. CTRI/2022/03/040748; URL: https://ctri.nic.in/
Clinicaltrials). The study followed the guidelines as laid 
down in the Declaration of Helsinki (2013).

Informed written consent was obtained from the 
patients for participation in the study and for the 
use of data for research and educational purposes. 
Patients scheduled to undergo hip fracture surgery 
under SAB, belonging to the 40–90 years age group, 
American Society of Anesthesiologists (ASA) 
physical status I–III, body mass index (BMI) 
18.5–29.9 kg/m2 were included in this study. Patient 
refusal for spinal anaesthesia, infection at the puncture 
site, coagulopathies, neuropathies, parturients and 
any other contraindication to SAB were excluded from 
this study.

Sixty eligible patients were randomly allocated 
into two groups of 30 each to receive either 
20 mL (group A) or 15 mL (group B) of 0.25% 
bupivacaine in the PENG block [Figure 1]. Different 
investigators were involved in the various steps 
of randomisation, blinding, concealment, and 

Enrolment Assessed for eligibility (n = 65)

Randomised (n = 60)

Allocation

Follow-Up

Analysis

Allocated to Group A (20 mL of 0.25%
bupivacaine in PENG block) (n = 30)
• Received allocated intervention (n = 30)

Allocated to Group B (15 mL of 0.25%
bupivacaine in PENG block) (n = 30)
• Received allocated intervention (n = 30)

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

Analysed (n = 30)
• Excluded from analysis (n = 0)

Analysed (n = 30)
• Excluded from analysis (n = 0)

Excluded (n = 5)
•  Not meeting inclusion criteria (n = 3 )
   (2 did not meet the age criteria, the
   other 1 patient had BMI > 30 kg/m2
•  Declined to participate (n = 2)

Figure 1: Study flow diagram according to Consolidated Standards of Reporting Trials (CONSORT) guidelines. n = number of patients, BMI = body 
mass index, PENG‑ pericapsular nerve group block
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intervention. A computerised table generated the 
sequences for group randomisation on a 1:1 basis, 
and treatment allocation was concealed using 
consecutively numbered, sealed, opaque envelopes. 
Patients and members of the anaesthesia, surgical, 
and nursing teams were further blinded for the 
intervention. The blocks were placed by the same 
anaesthesiologist in all patients with adequate 
experience with the procedure technique. The 
anaesthesiologist placing the block preoperatively 
differed from the anaesthesiologist who managed the 
patient intraoperatively; the latter was also involved 
in noting the values of various study parameters.

Patients were informed about the 11-point numerical 
rating verbal analogue scale (VAS) for pain assessment 
ranging from 0 to 10, with 0 being ‘no pain’ and 10 being 
‘the worst imaginable pain’. In the operation room, 
monitors for non-invasive blood pressure (NIBP), 
5-leads continuous electrocardiogram (ECG), and 
pulse oximeter (SpO2) were attached. Under all aseptic 
precautions, with the patient in the supine position, 
a curvilinear US probe (3–5 MHz) (USG machine 
Edge II, Fujifilm Sonosite, Inc., USA) was placed at 
the anterior inferior iliac spine, directed towards the 
pubic ramus. It was moved medially and caudally to 
view the ilio-pubic eminence (IPE), iliopsoas tendon 
and muscle, pubic ramus, and a superficial pulsating 
femoral artery above the iliacus muscle. After 
instituting local anaesthesia at the point of needle 
entry, a 23-G spinal needle[7] was advanced using an 
in-plane lateral to medial approach till it reached 
the IPE. Here, a total of either 20 mL or 15 mL of LA 
drugs (bupivacaine 0.25%) was delivered (groups A 
and B, respectively) between IPE and iliopsoas tendon 
by connecting the 10 mL syringe to the needle by 
de-aired extension tubing. After assessing all the study 
parameters, the SAB was instituted after 20 minutes of 
the PENG block.

The study’s primary outcome was to measure the 
EOP of patients with hip fractures to conduct SAB. 
This was graded as[8] 0: Not satisfactory (Patient 
is extremely uncomfortable, complaining of pain 
with a VAS score of 8–10 during positioning), 1: 
Satisfactory (Patient is uncomfortable and required 
support during positioning with a VAS score of 4–7), 
2: Good (Patient is comfortable and needed minimal 
support during positioning with a VAS score of 1–3), 
and 3: Optimal (Patient is comfortable and required 
no support with a VAS score of 0 during positioning). 
Block failure was defined if the patient had an 

EOP of grade 0 for the conduct of SAB (extremely 
uncomfortable, complaining of pain with a VAS 
score of 8–10 during positioning). The secondary 
outcome was to measure the pain assessment at the 
rest and 15° leg raise positions before the block (T0), 
at 10 minutes (T10), and 20 minutes (T20) after the 
block (by utilising VAS score).

Based on a previous study, the sample size was 
calculated by considering the mean [standard 
deviation (SD)] of the EOP for SAB to be 2.65 (0.67).[8] 
Assuming there would be a 20% reduction in the values 
in the 15-mL group, with 80% power and an alpha 
error of 0.05, a sample size of 25 was obtained in each 
group. With a 20% non-response rate, the sample size 
of 60, with 30 patients in each group, was considered 
sufficient.

The data were recorded in Microsoft Excel, and results 
were evaluated using appropriate statistical tests in Epi 
Info software version 7.2 (CDC, Atlanta, Georgia, USA). 
The data’s normality was checked using the Shapiro–
Wilk test. Normally distributed variables (VAS pain 
scores and EOP grades) were described as mean (SD)
(95% confidence interval (CI)) and compared using 
the t-test (paired for values within groups and 
unpaired for values across groups). Non-normally 
distributed variables such as age were mentioned as 
median and interquartile range and compared using 
the Wilcoxon test. Categorical variables (sex, type of 
fracture, patients with different grades, and patients 
requiring/not requiring support) were presented as n 
and compared using Chi-square and Fisher’s exact test 
where appropriate. A P value of <0.05 was considered 
significant.

RESULTS

Sixty-five patients were assessed for eligibility; two 
refused to participate in the study. Two other patients 
did not meet the age inclusion criteria, while one 
had a BMI of >30kg/m2 [Figure 1]. Both groups were 
comparable concerning age, gender distribution, 
and ASA physical status [Table 1]. Both groups were 
also comparable concerning the type and side of the 
fracture.

The mean (SD) grade of EOP for spinal anaesthesia 
was 2.47 (0.73) (95% CI 2.19, 2.69) in group A and 
1.86 (0.62) ((95% CI 1.65, 2.10) in group B (P = 0.001). 
The positioning for SAB was optimal (grade 3), 
good (grade 2), and satisfactory (grade 1) in 60%, 
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26.6%, and 13.3% of patients in group A and 13.3%, 
60%, and 26.6% of patients in group B, respectively. 
All the blocks were placed successfully, as none 
of the group patients graded the EOP outcome as 
unsatisfactory (grade 0; VAS score 8–10) [Table 2]. 
Furthermore, 13.33% of patients required support 
during the positioning while instituting SAB in 
group A compared to 26.6% in group B. The SAB was 
initiated within 5–10 minutes after positioning in both 
groups.

The mean (SD) VAS scores of patients in groups A 
and B were comparable at baseline at T0 at both 
resting and leg raise positions. After the institution 
of the block, there was a significant decrease in VAS 
scores in both groups at 10 minutes (P < 0.001) 
and 20 minutes in both resting and 15° leg raise 
positions (P < 0.001) [Figure 2].

Comparative analysis revealed that the decrease in 
mean VAS pain scores was significantly more in 
group A as compared to group B at resting and 15° 
leg raise positions after both 10 minutes (resting: 
P = 0.0004; 15° leg raise: P =0.04) and 20 minutes of 
the block (resting: P =0.001; 15° leg raise: P <0.01), 
respectively [Figure 2 and Table 3].

DISCUSSION

The EOP for SAB improved with both 20 mL and 
15 mL volumes in the PENG block, but patients could 
sit much more comfortably and without support when 
20 mL of the drug was used. In addition, the VAS pain 
scores decreased significantly with both doses of the 
drug in the PENG block at all time points, but the 

decrease in the pain scores was much more significant 
with 20 mL of 0.25% bupivacaine.

PENG block is an effective technique to achieve 
perioperative analgesia and anaesthesia alone or in 
combination with other conventional techniques. 
With time, various aspects of the block, such as the 
volume of LA needed, its concentrations, and its use in 
combination with other blocks, are being explored.[6]

Girón-Arango et al.,[4] in the initial description of this 
block, used 20 mL of LA in five patients with hip 
fractures and found a significant reduction in the pain 
scores after 30 minutes of the block. This study formed 
the basis of further work on the PENG block and it’s 

Table 2: Comparison of ease of positioning of patients for 
SAB in two groups

Parameters Group A 
(n=30)

Group B 
(n=30)

P

Ease of positioning 2.47 (0.73) 
(2.19‑2.69)

1.87 (0.63) 
(1.65‑2.1)

0.001

Ease of positioning Grade 1/2/3 4/8/18 8/18/4 0.001
Positioning ‑ Support required/
No or minimal support required

4/26 8/22 0.330

Data presented as mean (standard deviation) (95% confidence interval) or 
numbers. SAB=Sub‑arachnoid block, SD=Standard deviation, CI=Confidence 
interval, n=Number of patients

Table 3: Comparison of VAS scores between the groups
Time Group A Group B P; df

VAS 
at rest 
position

T0 6.9 (0.80)
(6.63–7.19)

7.17 (1.08)
(6.77–7.58)

0.284; 1

T10 1.13 (0.57)
(0.92–1.35)

1.633 (0.718)
(1.38–1.91)

0.004; 1

T20 0.333 (0.479)
(0.16–0.51)

0.97 (0.51)
(0.29–0.65)

0.040; 1

VAS at 
15° leg 
raise

T0 9.967 (0.182)
(9.89–10)

9.8 (0.506)
(9.64–9.94)

0.094; 1

T10 5.7 (1.489)
(5.17–6.25)

6.833 (0.985)
(6.46–7.19)

0.001; 1

T20 2.9 (1.647)
(2.29–3.5)

5.53 (1.105)
(5.12–5.91)

<0.001; 1

Data presented as mean (standard deviation) (95% confidence interval). 
VAS=verbal analogue scale, T0=time 0, T10=after 10 min, T20=after 20 min, 
SD=standard deviation, CI=confidence interval, df‑degree of freedom, 
n=number of patients

Table 1: Demographic parameters
Parameter Group A (n=30) Group B (n=30)
Age (years) 70.50 (55.75–79.25) 71 (64–71.85)
Gender (Male/Female) 17/13 15/15
American Society 
of Anesthesiologists 
physical status (I/II)

7/23 5/25

Type of fractures 
(inter‑trochanteric/
sub‑trochanteric)

20/10 17/13

Data presented as median (interquartile range) or numbers. n=Number of 
patients

6.90

1.13 0.33

7.17

1.63
0.97

9.97

5.70

2.90

9.80

6.83

5.53
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Figure 2: Comparative decline in VAS pain scores in both treatment 
groups over varied time points. VAS = verbal analogue scale, Gp=Group
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effective usage. Our findings correlated with the study 
by Sahoo et al.,[8] who used 20 mL 0.25% bupivacaine 
with 4 mg dexamethasone in 20 patients and observed 
significant improvement in EOP for SAB after 
30 minutes of the PENG block. The number of patients 
studied was less in their study, and the duration taken for 
block assessment was more compared to ours. Acharya 
and Lamsal[9], in their case series of 10 patients using 
low concentration (0.125%) 20 mL bupivacaine, also 
observed a significant reduction in the pain scores after 
10 minutes and improvement in patient positioning 
at SAB, inferring that low concentration of equal 
volume LA can provide the similar results as noted in 
our study. Alrefaey and Abouelela[10], in their trial on 
60 (30 in each group) patients comparing PENG block 
(20 mL of 0.375% ropivacaine) with controls, observed 
that the PENG block was associated with significantly 
lower pain levels and better patient sitting angle 
during positioning for spinal anaesthesia compared 
to the controls. Another randomised controlled trial 
in 60 (30 in each group) patients comparing the PENG 
block with controls also observed that the maximum 
pain score of patients receiving the PENG block was 
significantly lower than the control group at all time 
points.[11] Furthermore, a comparative assessment of 
FNB and the PENG block observed superior results in 
the PENG group regarding decreased pain levels.[12]

Few researchers have used lower drug volumes of 
10 mL, while some preferred using a higher volume 
of 30 mL.[13-18] A lower drug volume LA (10 mL) in 
one of the studies decreased the pain scores in five 
patients with hip fractures before positioning for the 
neuraxial block. However, the patients did feel pain 
during the initial part of the positioning, which settled 
after the final sitting position.[13] Higher volumes of LA 
administration in the PENG block have been used for 
analgesia in acetabular fracture surgery.[14] Injecting a 
large volume of the drug for the PENG block can act 
as a lumbar plexus block as there is a possibility of the 
sub-pectineal ON block.[17] The block was performed in 
three patients with hip fractures using a total volume 
of 30 mL (20 mL of 0.5% bupivacaine and 10 mL of 
normal saline) and achieved adequate analgesia 
after 30 minutes. Although some researchers have 
documented a few adverse effects, such as quadriceps 
weakness[18], which might be related to the FNB, the 
possibility of such effects is extremely low.[19] We did 
not observe any adverse effects.

The study’s strength includes its robust methodology, 
randomisation technique, and double blinding. 

Furthermore, this study adds to the existing knowledge 
about PENG block usage in hip fracture surgeries. 
The limitation of our study was that the results were 
evaluated only till the institution of the SAB. The 
assessment of the effectiveness of block intra-operatively 
and post-operatively was not done. Patient satisfaction 
scores were also not assessed, which is another 
limitation of this study. Furthermore, clinical trials with 
greater sample size may be needed to define optimal 
LA volume and concentration used in PENG block in 
adults and children and to establish the advantages of 
PENG block over other conventional techniques.

CONCLUSION

The present study infers that 20 mL of 0.25% 
bupivacaine is more effective than 15 mL volume 
for instituting a US-guided PENG block for patient 
positioning for SAB.

Study data availability
De-identified data may be requested with reasonable 
justification from the authors (email to the 
corresponding author) and shall be shared after 
approval as per the authors’ institution policy.

Acknowledgements
Dr Manoj Kumar Gandhi, Senior Resident, Department 
of Community Medicine, Dr R.P. Govt. Medical 
College, Tanda, Kangra (H.P.), for the technical help in 
statistical analysis.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

ORCID
Anita Sharma: https://orcid.org/0000-0002-3365-1833
Shelly Rana: https://orcid.org/0000-0001-9464-1252
Bhanu Gupta: https://orcid.org/0000-0001-5614-1660
Aditi Ranaut: https://orcid.org/0009-0001-9747-6894
Rita Khanoria: https://orcid.org/0000-0002-3495-8968
Neha Bhardwaj: https://orcid.org/0009-0004-1501-
762X

REFERENCES

1. Luftig J, Dreyfuss A, Mantuani D, Howell K, White A, 
Nagdev A. A new frontier in pelvic fracture pain control in 
the ED: Successful use of the pericapsular nerve group (PENG) 
block. Am J Emerg Med 2020;38:2761.e5-9.

2. Scurrah A, Shiner CT, Stevens JA, Faux SG. Regional nerve 

Page no. 21

https://orcid.org/0000-0002-3365-1833
https://orcid.org/0000-0001-9464-1252
https://orcid.org/0000-0001-5614-1660
https://orcid.org/0009-0001-9747-6894
https://orcid.org/0000-0002-3495-8968
https://orcid.org/0009-0004-1501-762X
https://orcid.org/0009-0004-1501-762X


Sharma, et al.: PENG block for positioning of patients for SAB

328 Indian Journal of Anaesthesia | Volume 68 | Issue 4 | April 2024

blockade for early analgesic management of elderly patients with 
hip fracture – A narrative review. Anaesthesia 2018;73:769-83.

3. Guay J, Kopp S. Peripheral nerve blocks for hip fractures in 
adults. Cochrane Database Syst Rev 2020;11:CD001159.

4. Girón-Arango L, Peng PW, Chin KJ, Brull R, Perlas A. 
Pericapsular nerve group (PENG) block for hip fracture. Reg 
Anesth Pain Med 2018;43:859-63.

5. Tran J, Agur A, Peng P. Is pericapsular nerve group (PENG) 
block a true pericapsular block? Reg Anesth Pain Med 
2019;44:257. 

6. Kaur G, Saikia P, Dey S, Kashyap N. Pericapsular nerve group 
(PENG) block-a scoping review. Ain Shams J Anaesthesiol 
2022;14:29.

7. Jadon A, Sinha N, Chakraborty S, Singh B, Agrawal A. 
Pericapsular nerve group (PENG) block: A feasibility study of 
landmark based technique. Indian J Anaesth 2020;64:710-13.

8. Sahoo RK, Jadon A, Sharma SK, Peng PW. Peri-capsular nerve 
group block provides excellent analgesia in hip fractures and 
positioning for spinal anaesthesia: A prospective cohort study. 
Indian J Anaesth 2020;64:898-900.

9. Acharya U, Lamsal R. Pericapsular nerve group block: An 
excellent option for analgesia for positional pain in hip 
fractures. Case Rep Anesthesiol 2020;2020:1830136. 

10. Alrefaey AK, Abouelela MA. Pericapsular nerve group block 
for analgesia of positioning pain during spinal anesthesia in 
hip fracture patients, a randomized controlled study. Egypt J 
Anaesth 2020;36:234-9.

11. Pascarella G, Costa F, Del Buono R, Pulitanò R, Strumia A, 
Piliego C, et al. Impact of the pericapsular nerve 
group (PENG) block on postoperative analgesia and functional 
recovery following total hip arthroplasty: A randomised, 
observer-masked, controlled trial. Anaesthesia 2021;76:1492-8.

12. Lin DY, Morrison C, Brown B, Saies AA, Pawar R, 
Vermeulen M, et al. Pericapsular nerve group (PENG) block 
provides improved short-term analgesia compared with the 
femoral nerve block in hip fracture surgery: A single-center 
double-blinded randomized comparative trial. Reg Anesth 
Pain Med 2021;46:398-403.

13. Ayub A, Bhoi D, Tangirala N, Narayanan MV. Initial experience 
of pericapsular nerve group block for positioning during 
neuraxial block in patients with hip fracture. Indian J Pain 
2020;34:58-9.

14. Bilal B, Oksuz G, Boran OF, Topak D, Dogar F. High volume 
pericapsular nerve group (PENG) block for acetabular fracture 
surgery. A new horizon for a novel block. J Clin Anesth 
2020;62:109668-702.

15. Ahiskalioglu A, Aydin ME, Ahiskalioglu EO, Tuncer K, 
Celik M. Pericapsular nerve group (PENG) block for surgical 
anesthesia of medial thigh. J Clin Anesth 2019;59:42-3.

16. Ahiskalioglu A, Aydin ME, Ozkaya F, Ahiskalioglu EO, 
Adanur S. A novel indication of pericapsular nerve 
group (PENG) block: Prevention of adductor muscle spasm. 
J Clin Anesth 2019;60:51-2.

17. Ahiskalioglu A, Aydin ME, Celik M, Ahiskalioglu EO, 
Tulgar S. Can high volume pericapsular nerve group (PENG) 
block act as a lumbar plexus block? J Clin Anesth 
2020;61:109650.

18. Yu HC, Moser JJ, Chu AY, Montgomery SH, Brown N, 
Endersby RVW. Inadvertent quadriceps weakness following 
the pericapsular nerve group (PENG) block. Reg Anesth Pain 
Med 2019;44:611-3.

19. Giron Arango L, Peng P. Reply to Dr Yu et al.: Inadvertent 
quadriceps weakness following the pericapsular nerve 
group (PENG) block. Reg Anesth Pain Med 2019;44:613-4.

Page no. 22

“ANAESTHESIA A COMPLETE SPECIALITY‑ WE ARE THE LIFELINE” 
AND OUR LIFELINE IS 

“ISA FAMILY BENEVOLENT FUND”

•	 	ISA	encourages	members	to	join	Family	Benevolent	Fund	of	Indian	Society	of	Anaesthesiologists	
(ISA-FBF) to help our colleagues’ and our own families when they face the testing moments of their 
life.

•	 	BECOME	AN	ISAFBF	MEMBER,	NOT	FOR	YOU,	BUT	TO	HELP	OUR	COLLEAGUE’S	FAMILIES	BY	
DONATING Rs.300/- per year /death.

•	 	TO	BECOME	AN	ISAFBF	MEMBER	KINDLY	VISIT	OUR	WEBSITE	isafbf.com	or	CONTACT	YOUR	
CITY BRANCH/STATE/PRESIDENT/SECRETARY

•	 Contact for Details & Application forms: 
 Dr. Sugu Varghese, Hon.Sec.ISA-FBF
 Mobile: +91-9447052094
 Website: www.isafbf.com/www.isaweb.in 
 (Or Contact: Your State/City branch President/Secretary)


