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ABSTRACT:

Background: Lumbar Discectomy can be effectively performed
using various anesthetic techniques. General anesthesia is more
frequently used for these surgeries, though regional anesthesia when
combined with general anesthesia is proven to be safe in few studies.

Aim of the Work: To compare the intra operative and short term
post-operative outcome variable in patients undergoing primary
single level lumbar discectomy under combined caudal epidural with
general anesthesia versus general anesthesia alone.

Patients and Methods: This study included 100 patients aging 25
— 40 years old, admitted to operating room in Ain Shams University
hospitals for single-level lumbar discectomy. The patients were
divided into two groups of 50 each: Group A received general
anesthesia, Group B, in addition to GA, received caudal epidural
using 20 ml Bupivacaine 0.25% injected in the caudal region.

Results: Intra operative HR, MAP, narcotic consumption, blood
loss were lower in the Caudal Epidural with GA group. Post-
operative 1% analgesia needed was less in the GA group. Post-
operative VAS score and PONV were higher in the GA group when
compared to combined caudal epidural with GA. There was no motor
affection in both groups and sensory affection was with a median at
T10 in the group receiving Caudal epidural with GA.

Conclusion: Epidural caudal anesthesia can safely be combined
with GA for single leveled Ilumbar discectomy. It reduces
intraoperative tachycardia and hypertension, blood loss, intra-
operative and postoperative IV analgesic requirements and PONV.

Keywords: Lumbar discectomy, Caudal epidural anesthesia,
Bupivacaine

INTRODUCTION:

The surgical management of a prolapsed

been proven to be clinically superior to more
conventional methods when performed as an

lumbar disc was first described by Mixter
and Barr® in 1934. Less invasive
procedures are nowadays commonly
performed, leading to reduced recovery time
and early discharge home from the hospital,
which also leads to financial considerations
in terms of cost savings®. Micro-discectomy
for herniated lumbar intervertebral disc has

outpatient procedure®,

Both general and regional anesthesia
have been used for elective lumbar disc
surgical procedures; however, general
anesthesia is the more frequently used
method®. The main reasons leading to a
tendency towards the wuse of general
anesthesia are associated with a higher
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acceptance by patients and the ability to
perform longer operations with a secured
airway in the prone position®),

Both spinal and epidural anesthesia
have been performed for Lumbar spinal
surgeries. In  contrast with  general
anesthesia, spinal anesthesia reduces blood
loss, shows less thromboembolic
complication and short-term mortality,
improves the view in the operating field by
decreasing venous blood pressure and can
lead to a decrease in the length of inpatient
stays and overall costs®). Although
anaesthesiologists are interested in spinal
anaesthesia as a more reliable method,
experience shows the prolonged operations
performed in the prone position under spinal
anaesthesia increases anaesthesiologist's
stress. Especially, the managing of an
apnoeic patient, providing an airway access
and placing an endotracheal tube in the
prone position are difficult®).

In epidural anaesthesia, there were
fewer fluctuations in heart rate and blood
pressure that needed any intervention from
the anaesthesiologists. Patients experienced
less nausea and vomiting. The total blood
loss due to surgery was also significantly
less. In addition to reporting less peak pain
postoperatively, patient satisfaction was
better in the epidural group®.

Caudal anesthesia has a couple of
distinct advantages over lumbar epidurals
and spinal anesthesia. Unlike an epidural
block, a caudal block provides more reliable
perineal anesthesia. As mentioned earlier,
the number of instances in which a lumbar
epidural is unable to block the S1
dermatome level is extremely high (6.7-
21%). In addition, the likelihood of a Dural
puncture is less with a caudal block than
with an epidural block®,

When compared to a spinal block, the
advantages of a caudal are many. The
duration of a single dose caudal is longer
than a single-dose spinal. In addition, the
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incidence of post-dural puncture headache is
extremely low with a caudal block®.

Hence, we conducted a randomized
study comparing the intraoperative
variables,  postoperative  complications,
efficacy of caudal Epidural anesthesia with
General anesthesia for elective single
leveled lumbar discectomy procedures.

AIM OF THE WORK:

The aim of this study is to compare the
intra operative and short term post-operative
outcome variable in patients undergoing
primary single level lumbar discectomy
under combined caudal epidural with
general anesthesia versus general anesthesia
alone.

PATIENTS AND METHODS:

This randomized study has been carried
out in Ain Shams University Hospitals.
After obtaining the approval of the local
medical ethical committee and obtaining
informed patient consent, 100 patients were
allocated into two groups randomly using a
toss picked by the patient: Group A (n=50)
and Group B (n=50)

Inclusion Criteria for this study
included patients of both sexes, ASA I-II,
aging 25-45 and undergoing single-level
lumbar discectomy.

Exclusion criteria included Infection
at the site of injection, Coagulopathy
(acquired, induced, genetic), Severe hypo-
volemia, Increased intra-cranial pressure
(i.e. brain tumor or recent head injury),
Severe aortic stenosis, Severe mitral
stenosis, Ischemic hypertrophic sub aortic
stenosis, Severe uncorrected anaemia and an
allergy to local anaesthetics. In case we
failed to perform the block, we replaced the
patient with another one according to the
randomized protocol.
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Patients complying with all the
inclusion and exclusion criteria were
randomly assigned into two equal groups 50
patients in each.

Group A (50 patients): patients
received general anaesthesia.
Group B (50 patients): patients

received general anaesthesia combined with
caudal epidural anaesthesia with 20 ml of
Bupivacaine concentration of 0.25%.

Study Procedure:

Routine preoperative assessment was
done to all patients including history,
clinical examination and routine
investigations including complete blood
count (CBC), random blood sugar (RBS),
liver function test (LFT), kidney function
test (KFT), prothrombin time (PT) and
partial thromboplastin time (PTT) were
checked.

All patients were informed about the
study design and objectives as well as tools
and techniques. Informed consent was
signed by every patient prior to inclusion in
the study.

The American Society of Anesthiology
recommendations of basic monitoring
including Electrocardiogram (ECG), pulse-
oximetry (SPO2), non-invasive blood
pressure (NIBP) and capnography were
applied to all patients, starting before
anesthesia till end of surgery and then at the
postoperative period.

In both Group A and Group B,
Anaesthesia was induced with fentanyl 1
mic/kg and  propofol 25 mg/kg.
Endotracheal intubation was facilitated by
the wuse of atracurium 0.5 mg/kg.
Anaesthesia was maintained with isoflurane
1-1.5% in 40% oxygen to ensure sufficient
depth of anaesthesia. Additional dose of
fentanyl might be required according to the
need.

In Group B, after induction of
anaesthesia as mentioned above, patients

were located in the prone position. Sterile
skin preparation and draping of the entire
region are completed in the standard fashion.
First of all, the posterior superior iliac spines
were palpated via anatomical landmarks, the
line between both spines (Tuffier’s line)
representing the base of an equilateral
triangle the tip of which indicates the
position of the sacral hiatus. The
sacrococcygeal ligament could be palpated
between the two sacral cornua, which was
where the needle should infiltrate the skin at
an approximate 45-degree angle. Once the
ligament had been passed, a flatter angle was
adjusted by descending the needle before it
could be advanced to the correct final
position. Before the local anaesthetic could
be applied, careful aspiration or passive
drainage was essential to exclude an
unintentional intravascular or spinal needle
location. Using 18- through 20-gauge Tuohy
needle, 20 ml volume and concentration of
0.25% of Bupivacaine was injected in the
caudal region in order to perform sensory
block and spare motor.

Intraoperative hemodynamic parameters,
intra-operative narcotic consumption,
surgical duration, blood loss which is blood
loss in suction canister, surgical field and in
blood-soaked towels. (Maximum capacity of
small swab (10 x 10 cm) is 60 ml, medium
swab (30x30cm) is 140 ml and large swab
(45x45cm) is 350ml. Calculating blood loss
in theatre was by weighing a dry swab and
then weighing blood soaked swabs as soon as
they were discarded and subtract their dry
weight (Iml of blood weighs approximately
1gm). This is besides estimating blood loss
into surgical drapes, together with the pooled
blood beneath the patient and onto the floor,
noting the volume of irrigation fluids.
Subtract this volume from the measured
blood loss to estimate the final blood loss.

Postoperatively, the parameters assessed
were the incidence of nausea and vomiting,
Visual analogue scale for pain, time to first
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postoperative  analgesia  needed, and
assessment of motor and sensory level.

Statistical Analysis:

Data were analyzed using Statistical
package for Social Science (SPSS) version
22.0., Quantitative data were expressed as
meanz standard deviation (SD) or Median
(IQR) when indicated. Qualitative data were
expressed as frequency and percentage. The
following tests were used: Independent-
samples t-test of significance was used when
comparing between two means, Chi-square
(X?) test of significance was used in order to
compare  proportions  between  two
qualitative parameters, Mann Whitney U
test: for two-group comparisons in non-
parametric data, the confidence interval was
set to 95% and the margin of error accepted
was set to 5%. So, the p-value (Probability)
was considered significant as the following:
P-value <0.05 was considered significant, P-
value <0.001 was considered as highly
significant, P-value >0.05 was considered
non-significant.

Sample size was calculated using PASS
11" release program, setting power at 90%,
the alpha error at 5%. Result from previous
study (Kara et al., 2011) (11) showed that
the mean pain score postoperatively was
49.2 £ 4.7 in Spinal group cases compared to
52.6 + 6.9 in group GA cases. Based on
these results, a sample size of 48 patients in
each group will be needed. The study
included 50 cases per group (total 100) to
take in account for dropout cases.

RESULTS:

The results of the present study are
demonstrated in the following tables and
figures.

A. Demographics:

There was no statistically significant
difference between groups regarding
demographic data (in terms of age, sex, BMI
and ASA) (p-value > 0.05). (Table 1).

Table (1): Comparison between groups as regard demographic data.

Demographic data A group B group t/x2 p-value
(n=50) (n=50)

Age (years) 36.50+6.9 35.00+7.5 1.0" 0.30

BMI (Kg/m?) 26.46+3.1 26.22+3.0 0.4t 0.69

Surgical Duration 139.80+26.8 148.80+21.8 1.8t 0.07

ASA I 22 (44%) 25 (50%) 0.36%2 0.55
I 28 (56%) 25 (50%)

Sex Male 26 (52%) 25 (50%) 0.04 *? 0.8
Female 24 (48%) 25 (50%)

p-value > 0.05 Non significant, * p-value <0.05 significant, **p-value <0.001 Highly significant

B. Baseline vital data

There was no statistically significant
difference between groups as regard baseline

vital data (in terms of mean arterial blood
pressure, heart rate and oxygen saturation) (p-
value > 0.05). (Table 2).

Table (2): Comparison between groups as regard base line vital data.

Baseline A group B group t p-value
(n=50) (n=50)
HR 76.4446.0 75.9246.0 0.4 0.67
Mean BI. Pr. 69.56+3.9 70.52+3.6 1.3 0.21
Sp02 97.92+0.8 98.04+0.8 -0.7 0.46

p-value > 0.05 Non significant, * p-value <0.05 significant, ** p-value <0.001 Highly significant
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(72.88+4.9) and HR (78.16%5.5) in group A (p-
value < 0.001), while there was no statistically
significant difference between them regarding

C. Intraoperative vital data

There was statistically highly significant
decrease of MAP (67.72+29) and HR

(73.48+£3.7) in group B compared to MAP

Table (3): Comparison between groups as regard intraoperative vital data.

SpO:> (p-value > 0.05) (Table 3).

intraoperative A group B group t p-value
(n=50) (n=50)
HR 78.16+5.5 73.48+3.7 **5.0 <0.001
Mean BI. Pr 72.88+4.9 67.72+2.9 **6.4 <0.001
SpO2 95.00+£19.4 98.96+0.8 1.4 0.15

p-value > 0.05 Non significant, * p-value <0.05 significant, **p-value <0.001 Highly significant
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Diagram (1): Bar chart between groups as regard intraoperative vital data

D. Intraoperative narcotic consumption

There was statistically highly significant

increase regarding intraoperative  narcotic
Table (4): Comparison between groups as regard intraoperative narcotic consumption.
intraoperative A group B group t p-value
(n=50) (n=50)
Narcotics 186.50+21.6 106.00+16.4 **21.0 <0.001

p-value > 0.05 Non significant, * p-value <0.05 significant, **p-value <0.001 Highly significant
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50

of

consumption in Group A compared to group B
(Table 4).

Intraop._Narcotics

Diagram (2): Bar chart between groups as regard intraoperative narcotic consumption
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E. Intraoperative blood loss (270.00£59.8 ml) compared to group A

There was statistically significant decrease (300.00:83.9 ml). (p-value <0.05) (Table 5).

regarding intraoperative blood loss in group B
Table (5): Comparison between groups as regard intraoperative blood loss.

intraoperative A group B group t p-value
(n=50) (n=50)
Blood loss (ml) 300.00+83.9 270.00+59.8 *2.1 0.04

p-value > 0.05 Non significant, * p-value <0.05 significant, **p-value <0.001 Highly significant
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Diagram (3): Bar chart between groups as regard intraoperative blood loss

F. Postoperative pain analgesia, where it was significantly lower in
Group A (15.80+7.0 min) compared to group B

There was statistically highly significant (87.60£23.0 min). (p-value <0.001). (Table 6)

decrease in group A compared to group B in
term of post-operative time for first time rescue
Table (6): Comparison between groups as regard time of 1% rescue analgesia time.

intraoperative A group B group t p-value
(n=50) (n=50)
Time to 1% analgesia needed (min) 15.80+7.0 87.60+23.0 **21.2 <0.001

p-value > 0.05 Non significant, * p-value <0.05 significant, **p-value <0.001 Highly significant
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Diagram (4): Bar chart between groups as regard Time to 1% analgesia needed (min)
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There was statistically highly significant ~ Group B (range 2-3) compared to Group A
decrease regarding post-operative VAS score in  (range 4-7) (p-value <0.001) (Table 7).

Table (7): Comparison between groups as regard VVAS score.

VAS Score A group B group Z p-value
(n=50) (n=50)
Range Median IOR Range Median IQR
VAS 4-7 55 5-6 2-3 3 2-3 *8.8 <0.001

z = Mann-Whitney test. p-value > 0.05 Non significant, * p-value <0.05 significant, **p-value <0.001
Highly significant

Groups
— A

-— B

2 1
Postop._Pain_score

Diagram (5): box and whisker comparison graph between groups as regard VAS score

G. Postoperative nausea and vomiting: Group B (10 patients out of 50) regarding
postoperative nausea and vomiting (PONV).

There was statistically significant increase (P-value <0.05) (Table 8).

in Group A (25 patients out of 50) compared to
Table (8): Comparison between groups as regard PONV.

A group B group X? p-value
(n=50) (n=50)
PONV 25 (50%) 10 (20%) *0.8 0.002

x2= Chi square test, p-value > 0.05 Non significant, * p-value <0.05 significant, **p-value
<0.001 Highly significant

30
25
20
15

10
5 -
0 A EB

PONV

Diagram (6): Bar chart between groups as regard PONV
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H. Sensory and motor affection:

There was no motor affection noticed in
both groups and sensory level at caudal group
was reach T10 (10-12) {7-12} median (IQR)
{range}

DISCUSSION:

Our study is a randomized clinical trial
comparing using combined caudal epidural
with general anesthesia versus using general
anesthesia alone for single-leveled lumbar
discectomy.

The main findings of the present study
were that there was statistically highly
significant  decrease of MAP, HR,
postoperative VAS score and statistically
significant decrease of PONV in group B
compared to group A. There was statistically
highly decrease in group A compared to
group B in term of post-operative time for
first time rescue analgesia. These results are
consistent with Meng et al, who completed
a systematic meta-analysis of eight
randomized, controlled trials of SA vs GA in
lumbar spine surgery. They found those
patients receiving Spinal anesthesia had a
decrease in intraoperative hypertension and
tachycardia, reduced PACU pain scores, and
reduced nausea and vomiting ©).

Findings in the current study also
correlates with McLain et al, who reported
a case-controlled study of 400 consecutive
patients undergoing lumbar spine surgery in
which SA was as safe and effective as GA
and offered additional benefits, including
less postoperative nausea, less need for
analgesia, and  better  perioperative
hemodynamics (9,

Another study is one conducted by
Kara et al.*Y, The study compared Spinal
anesthesia with general anesthesia in lumbar
disc surgery. The study found out that the
incidence of tachycardia and hypertension
were more frequent in GA. However, unlike
this study, it found out that the requirement
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of postoperative analgesic medication and
pain score were the same in the two groups.
This is explained that the GA group received
higher doses of intraoperative narcotics.

The current study concluded that there
was  statistically  significant  decrease
regarding intraoperative blood loss in group
B compared to group A. A study conducted
by Geetha et al.t?, which compared
epidural anesthesia and general anesthesia
with general anesthesia with caudal epidural
for minimally invasive lumbosacral spine
surgeries. This study concluded that there
was less blood loss in the epidural group.
This is consistent with our study, however,
unlike our study, it concluded that there was
no significant difference in PONV. This may
be explained that hypotension caused by
epidural block caused PONV no difference
than GA.

Another study that has not found a
difference between the two methods.
Sadrolsadat et al, for example, did not find
a significant difference regarding intra-
operative blood loss between the two, and
suggested that operative blood loss is
confounded by shorter operative time(6).
This is not in agreement with the current
study which found less blood loss in the
combined Caudal general group.

There was statistically highly significant
increase regarding intraoperative narcotic
consumption in Group A compared to group
B. This is seen in a study by Serkan et
al.t®  which compared SA with GA for
single level lumbar disc surgery. Its results
were consistent with the current study in that
analgesic consumption and PONV in general
anesthesia group was significantly higher
than regional anesthesia group.

The strength of the conclusions from
this data set is limited by a number of
factors. The decision to administer regional
with GA or GA alone is at the choice of the
anesthesiologist, and finally the patient,
which introduces potential selection bias.
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Another challenge was performing caudal
epidural in adults using the landmark-based
blind technique as a result of variations in
sacral anatomy. Different factors that may
contribute to multiple punctures are difficult
to palpate sacral hiatus, anatomical
variations like the location of sacral hiatus
apex. The failure rate of performing caudal
epidural in adults is relatively high at about
10 — 15%0(4. If there was a failure in
performing caudal epidural block, this
candidate got excluded from the study.

Limitations of the study:

The only limitation was performing
caudal epidural in adults using the landmark-
based blind technique as a result of
variations in sacral anatomy.

Conclusion:

This study concluded that Combined
Caudal epidural with general anesthesia is
better than general anesthesia alone for
single-level lumbar discectomy and it is
recommended.

Conflicts of Interest: The authors state
that the publishing of this paper is free of
any conflicts of interest.

REFERENCES:

1.  Mixter WJ and Barr JS. (1934): Rupture of
the intervertebral disc with involvement of
the spinal canal. N Engl J Med; 211:210-
215.

2.  Zahrawi F.  (1994): Microlumbar
discectomy. Is it safe as an outpatient
procedure Spine; 19:1070-1074.
{full_citation}.

3. Lorish TR, Tanabe CT. Waller FT, London
MR, Landsky DJ. (1998):. Correlation
between health outcome and length of
hospital stay in lumbar microdiscectomy.
Spine; 23:2195-2200.

4. Nicassio N, Bobicchio P, Umari M, Tacconi
L (2010): Lumbar microdiscectomy under
epidural anaesthesia with the patient in the
sitting position: a prospective study. J Clin
Neurosci 17: 1537-1540.

10.

11.

12.

13.

14.

De Rojas JO, Syre P, Welch WC (2014):
Regional  anesthesia  versus  general
anesthesia for surgery on the lumbar spine:
a review of the modern literature. Clin
Neurol Neurosurg; 119: 39-43.

Sadrolsadat SH, Mahdavi AR, Moharari
RS, Khajavi MR, Khashayar P, Najafi A,
Amirjamshidi A. (2009): A prospective
randomized trial comparing the technique
of spinal and general anesthesia for lumbar
disc surgery: a study of 100 cases. Surg
Neurol; 71:60-65.

Dewan P, Batta V, Khan P, et al. (2009):
Epidural vs. general anesthesia for primary
lumbar discectomy: a prospective rando-
mized trial. Presented at the British
Orthopaedic Association Annual Congress;
15-18.

Willis RJ. (1988): Caudal epidural
blockade. In: Cousins M, Bridenbaugh P,
eds. Neural Blockade in Clinical Anesthesia
and Management of Pain. 2nd ed.
Philadelphia, Pennsylvania: J.B. Lippincott
Company; 372-380.

Meng T, Zhong Z, Meng L. Impact of
spinal anesthesia vs. general anesthesia on
peri-operative outcome in lumbar spine
surgery (2017): a systematic review and
meta-analysis of randomised, controlled
trials. Anaesthesia; 72:391-401.

McLain RF, Bell GR, Kalfas |, Tetzlaff JE,
Yoon HJ. Complications associated with
lumbar laminectomy (2004): a comparison
of spinal versus general anesthesia. Spine
(Phila Pa 1976); 29:2542-2547.

Kara Inci, Jale Bengu Celik, Bahar OC, Seza
Apilliogullari, Hakan Karabagli (2011):
Comparison of Spinal and General Anesthesia
in Lumbar Disc Surgery.

Geetha  Lakshminarasimhaiah,  Rajashree
Madabhushi, Kulyadi Raghavendra Pai (2018):
Comparison of Epidural anaesthesia and
General Anaesthesia with Caudal Epidural
Analgesia for Minimally Invasive
Lumbosacral Spine Surgeries.

Serkan Karaman, Tugba Karaman, Serkan
Dogru, Aynur Sahin, Semih Arici (2014):
Retrospective evaluation of anesthesia
approaches for lumbar disc surgery.

Woon JT, Stringer MD. Clinical anatomy of
the coccyx (2012): A systematic review.
Clin Anat; 25:158-67.

703




Sarah Mahmoud Farid Mahmoud Abdel Hady, et al.,

bl e il Juaiiu) cila b A padil g o jaad) Adlad) 38 padil) cp aand)
&‘Lﬂidya.“é,&weﬁh- mim\ﬁjmﬁs‘}c_d.:l.@\.\,\cA\,m.\,uéd‘gms‘)h.u
ol Aana dana plin - Uann s S3 Al ) Sl
s (e Arala - bl 4K - AV 2 3le 530S jall dle 15 ol 4l

2oy calall ol )8 e o AL G il Clal a3 Al G5y S ol paadl) 203 rAadial
L5l Cpaats ¢ pualll aal o s gl Y ama g o AT alaaity) Clicliaa g pall ladd s & S &l el
5 L pall Al Ul U ) (52 85 530550 pall Jeim 5 55k o Al padl el 1) (3 3

Adle daay cadlil) Julas g bl

Al yal ta ol (gadll e g Aal yall ol il e 44 e )l 5ol a3 Cogd shaad 320 (ra Cirgl)
Agalall 368 yuaadll u.uca;l\ @&M\ Bua g At Hll ‘;\Lﬂ\ el Jlativd cila) jal feasalal) sa_yall s
aad ebd\ eaddll Jiae 8 ebd\ 31l g (5 jael)

(3 B _yatiasall 4880 gall 2] 5 calall Canl) CLEMAT Lind 438 g Ao J seanl) any VAN apend & sduagl) A8y jh
s g il e @l Jlatiod daljal Guealall e Loay pe Vo Aadpall Jadi Al jall 4 o€ Ll oyl
pladl 5ill ) sraimdis oam sall US e sane IS 3 Ly e 00 Jalily (e sama () (m el a5 (5 sasall
Jla Yo 70, ¥0 38 5 alSlan sl Adlall (358 poadill ) seiadins () 48 gaall Wl

@A agdaal) Ja1s 45589 o) gall SWgIl 8 o aS Ablanl AV Laalads) agllal) sl jall < jelal il
ol Juaiin) c¥la & S 30aill 5 s jmall Adlall B8 il (p saadl ) Coniad 3l de senall aia e
Jad KU jadll de genay 43l Jil all 4 50 ae ikl

Juaiivl c¥la 8 S sl g g mal) Ldlall 358 5002l G aaadl ol agdlall il all ¢ jelal pAiAY)
e sanay 43 jlie 4pnl jall agleal) axy 5 U J8) Ui ) i yall zlin) 8 i alled 4y cilS il il
Jadé SN )

704



