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Background : Intrathecal administration of preservative free morphine (spinal morphine) pro­
vides excellent post-operative analgesia. Since the dura is readily accessible by the surgeon during 
lumbar spinal surgery, it would be convenient and attractive to administer morphine into the spinal 
space to provide adequate post-operative analgesia in these patients. 

Method : A prospective randomized controlled study evaluated the post-operative analgesic 
effect of spinal morphine after lumbar laminectomy with fusion. Forty patients were randomly allocated 
to two groups, morphine (MO) or normal saline (NSS). Morphine 0.3 mg in normal saline 0.3 ml or 
normal saline 0.3 ml was injected into the dural sac under direct visualization before closing the 
wound. An intravenous PCA morphine device was provided for post-operative pain relief. 

Results : Median visual analog scale (VAS) pain scores were lower in the MO group at 2, 4, 
24 and 48 h after surgery (l, l, 2.75 and 1.5 em in the MO group vs 4.25, 4.25, 5 and 4 em in the NSS 
group) (p < 0.05). The time to first patient control analgesia (PCA) demand was delayed in the MO 
group (131.7 min vs 29.6 min) (p < 0.05). The cumulative doses of PCA morphine consumption were 
lower in the MO group in the first 24 hand 24-48 h (13.7 and 15.9 mg vs 41.3 mg and 27.1 mg) (p < 
0.001 ). The incidence of pruritus was higher in the MO group in 24 h and 24-48 h (45%, and 45% 
vs 5% and 10%) (p < 0.05). The incidence and severity of nausea, vomiting and sedation were not 
different. No patient developed respiratory depression or postdural puncture headache (PDPH). The 
patients' satisfaction with post-operative pain management was 100 per cent in the MO group and 85 
per cent in the NSS group. 

Conclusion: Spinal morphine improved post-operative pain relief after lumbar laminectomy. 
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Controlling post-operative pain is now known 
to reduce the incidence of morbidity such as pulmo­
nary complications and venous thrombosis(1,2). 

Intrathecal administration of preservative 
free morphine (spinal morphine) provides excellent 
post-operative analgesia in a number of surgical set­
tings(3-7). Since the introduction of the technique in 
1979(8), its use has been limited by high incidences 
of opioid related side- effects which include nausea, 
vomiting, pruritus, urinary retention and respiratory 
depression, which may have delayed onset. In an 
attempt to limit major and minor opioid side effects, 
the use of low doses spinal opioid has been advo­
cated(9-14). 

At King Chulalongkom Memorial Hospital, 
spinal morphine has been administered to patients for 
post-operative pain control since 1990, with small 
doses of 0.1 to 0.3 mg given at the same time, the 
local anesthetic was given during spinal block for 
almost all obstetrics and gynecological procedures. It 
is also given to higher risk old-age group; patients 
who came for orthopedic surgeries such as total knee 
replacement and hip prosthesis replacement which 
are known to have severe post-operative pain. The 
results are a better convalescent period and less post­
operative complications. 

There is no report of spinal morphine for 
lumbar laminectomy with fusion in Thailand and it 
is well known that post laminectomy with fusion 
patients are almost always faced with severe agoni­
zing pain that does not allow them to move. 

Since the dura is readily accessible by the 
surgeon during lumbar spinal surgery, it would be 
convenient and attractive to administer morphine into 
the spinal space to provide adequate post-operative 
analgesia in these patients( 15-19). 

The aim of this study was to evaluate the 
efficacy of 0.3 mg of spinal morphine for post-opera­
tive analgesia in lumbar laminectomy with fusion. 

MATERIAL AND METHOD 
After obtaining approval from the ethics 

committee of the faculty and informed consent from 
each patient, this prospective, randomized, double­
blind, placebo-controlled study was performed at 
King Chulalongkom Memorial Hospital, a 1500-bed 
university hospital affiliated with the Thai Red Cross 
Society of Thailand. American Society of Anesthesio­
logist (ASA) physical status class I or II patients who 
had oeen scheduled for lumbar laminectomy with 
fusion under general anesthesia were recruited for 

the study. Exclusion criteria were; known history of 
morphine allergy; past history of severe headache; 
narcotic dependence; inability to quantify pain by 
visual analog scale (VAS) pain score; inability to use 
a patient control analgesia (PCA) device for post­
operative analgesia (rescue drug), assessed by an 
anesthesiologist during pre-operative visit; having 
accidental dura tear during the surgery. 

Patients were randomly allocated into 2 
groups. The MO group received 0.3 mg in 0.3 ml 
preservative free morphine intrathecally; the NSS 
group received 0.3 ml of normal saline (placebo) 
intrathecally. The randomization sequence was se­
lected based on a random number table. Randomly 
allocated coded syringe of drug, prepared by an anes­
thesiologist who would not be involved in post-opera­
tive visits. 

All patients were premedicated with mida­
zolam. After induction of anesthesia with thiopentone 
and succinylcholine, the trachea was intubated. The 
general anesthesia was maintained with isoflurane in 
a mixture of 66 per cent nitrous oxide and 34 per cent 
oxygen, fentanyl (1 J..lglkg/h) and vecuronium as the 
neuromuscular blocker. Their peri-operative monitor­
ing included electrocardiogram, none invasive blood 
pressure, pulse oximetry and capnometry. 

Before closure of the surgical wound, the 
surgeon inserted a 30-gauge needle under direct 
visualization into the subarachnoid space, when free 
flow of clear cerebrospinal fluid was obtained on 
aspiration, the study drug was administered. Patients 
in the MO group (n = 20) received 0.3 ml of 0.3 mg 
preservative-free morphine while those in the NSS 
group (n = 20) received 0.3 ml of normal saline. 

After surgery, the patients were monitored 
for 2 h in the postanesthetic care unit (PACU). They 
were allowed to self-administer IV morphine via a 
PCA system (Abbott Pain Manager). 1 mg bolus each 
6 min on demand only. The IV morphine PCA was 
adjusted over the next 48 h such that the pain level 
was kept at 3 em on the VAS pain score. 

At the ward, the patient's vital signs were 
recorded every 1 h for 6 h then every 4 h for 40 h. 
If the respiratory rate was less than 12 breaths/min, 
respiratory rate would be recorded every 15 min and 
PCA morphine would be withheld. If the respiratory 
rate was less than 10 breaths/min, arterial blood gas 
would be measured and a naloxone infusion would be 
used to reverse the respiratory depression. 

Another anesthesiologist who was not in­
volved in the peri-operative period visited the patient 
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at 2, 4, 24 and 48 h post-operatively (related to the 
end of surgery) to record the time to first IV PCA 
demand, cumulative doses of IV PCA morphine deli­
very and the patient was asked to quantify their pain 
on 10 em VAS pain score (0 = no pain, lO = worst 
imaginable pain). The patients were scored for seda­
tion using a 4-point rating score (0 = fully awake ; 
1 = somnolent, responds to call; 2 = somnolent, res­
ponds to tactile stimuli; 3 = deep sedation, responds 
to painful stimuli.), nausea and vomiting by a 4-p·oint 
rating score (0 = no nausea and vomiting ; I = mild 
nausea ; 2 moderate nausea; 3 = vomiting), pruritus 
by a 4-point rating score (0 = no pruritus ; I = mild 
pruritus ; 2 = moderate pruritus ; treatment not 
requested; 3 =severe pruritus, treatment requested). 
Respiratory depression was defined if the respiratory 
rate was less than I2 breaths/min. Other complica­
tions included postdural puncture headache (PDPH) 
and infection. Urinary retention was not detectable 
since every patient received a foley catheter at the 
time of surgery). Patient's satisfaction with the post­
operative analgesia was evaluated at 48 h post-opera­
tively. 

Power analysis was performed to determine 
the sample size of the groups. Allowing for the prob­
ability of a type 2 error of O.I, type I error of 0.05 
considering the success rate of the post-operative pain 
relief from the pilot study. An expected VAS pain 
score was in 0-3 em range at 4 h post-operatively. 
Statistical analysis of the results was performed using 
the Student's t-test for demographic data, intra-opera­
tive data, time to first PCA demand and dose of 
PCA morphine. Pain scores were analyzed by Mann­
Whitney test. Post-operative side effects and patient's 
satisfaction were compared by Chi-square test. All p­
values less than 0.05 were considered significant. 

RESULTS 
The two groups were not statistically diffe­

rent in age, sex, weight, height, the length of surgery 
and total fentanyl used (Table I). The surgical pro-

Table 2. Type and level of surgery. 
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Table I. Demographic and intra-operative data. 

Male/ Female (n) 
Age (yr) 
Weight (kg) 
Height (em) 
Length of surgery (min) 
Total fentanyl used (j.lg/kg) 

Data are mean± SO 

MOgroup 
(n = 20) 

9/ll 
54.6± 9.9 
59.9 ±8.9 

158.6 ±9.2 
240.5 ±68.2 

2.8 ±0.3 

NSS group 
(n=20) 

10/10 
52.8 ± 12.3 
64.4 ± 9.8 

159.2±9.0 
214.0±66.7 

2.7 ±0.2 

cedures in the study patients and number of spinal 
levels operated on are summarized in Table 2. 

The median VAS pain scores ranged be­
tween I-2.75 em 48 h post-operatively in the group 
receiving spinal morphine. VAS scores were signifi­
cantly lower compared with the group that received 
spinal saline: at 2 h (1 em in the MO group and 4.25 
em in the NSS group; p < 0.001 ), 4 h ( 1 and 4.25 em; 
p < O.OOI), 24 h (2.75 and 5 em; p < 0.05) and 48 h 
( 1.5 and 4 em; p < 0.05), (Fig. 1). 

The mean time to first IV PCA morphine 
demand was significantly delayed in the MO group, 
compared to the NSS group (131.7 ± 213.8 min and 
29.6 ± 15.5 min; p < 0.05). Cumulative doses of post­
operative IV PCA morphine consumption were also 
significantly lower; p < O.OOI in the MO group, com­
pared to the NSS group in the first 24 h (13.7 ± 7.5 
and 4I.3 ± 13.9; p < 0.001) and 24-48 h (15.9 ± 12.3 
mg and 27.1 ± 11.7 mg; p < 0.001), (Table 3). 

There was no difference in post-operative 
complications with regard to sedation or nausea/ 
vomiting between the two groups in the first 24 and 
24-48 h (Table 4). Nausea with or without vomiting 
occurred in 7 patients (35%) in the MO group and lO 
patients (50%) in the NSS group in the first 24 h.; 7 
patients (35%) in the MO group and 12 patients (60%) 
in the NSS group in 24-48 h. There were 2 patients 
in the MO group and 3 patients in the NSS group who 

Patients Laminectomy and fusion Levels of surgery 

MO group (n = 20) 
NSS group (n = 20) 

Data are number of the patients 

bone graft bone graft+ instrument 

8 
7 

12 
13 

2 level > 2 level 

10 
11 

10 
9 



Vol.86 No.3 SPINAL MORPHINE FOR ANALGESIA AFTER LAMINECTOMY 265 

VAS pain score 
(em) 

10 
9 
8 
7 
6 
5 
4 
3 
2 

2 4 24 48 Time (h) 

Fig. 1. Box plot of VAS pain scores at 2, 4, 24 and 48 h after surgery. Boxes represent interquartile range, 
horizontal lines in the boxes represent median values, and error bars are the range. The VAS pain 
scores were significantly reduced at 2 h, 4 h (p < 0.01; *), 24 h and 48 h (p < 0.05; **) in the MO group 
when compared with the NSS group. 

Table 3. Post-operative analgesic requirements. 

The time to first PCA demand (min) 

Cumulative PCA morphine consumption (mg) 
0-24 h 

24-48 h 

Data are mean± SD (minimum to maximum value) 
* p < 0.05: see text for explanation 

had vomiting and required antiemetic treatment. Symp­
toms were easily managed with conventional anti­
emetic therapy using metoclopramide, except 1 patient 
in the NSS group. The incidences of sedation were 10 
patients (50%) in the MO group and 14 patients (70%) 
in the NSS group in the first 24 h; 7 patients (35%) in 
the MO group and 7 patients (35%) in the NSS group 
in 24-48 h. The sedation effect was most imminent 2 
hours post-operatively (Table 5). No patient in either 
group had deep sedation. Pruritus was found signifi-

MOgroup 
(n=20) 

131.7 ± 213.8* 
(20-333) 

13.7 ± 7.5* 
(3-29) 

15.9 ± 12.3* 
(0-50) 

NSS group 
(n=20) 

29.6 ± 15.5 
(5-54) 

41.3 ± 13.9 
(12-71) 

27.1 ± 11.7 
(7-54) 

P-value 

0.001 

0.000 

0.003 

cantly more often in the morphine group at 24 h and 
24-48 h (p < 0.05) (45% vs 5% and 45% vs 10%). 
Mostly, the pruritus was mild to moderate degree. 
Only 1 patient in the MO group had severe pruritus 
and was easily managed with conventional therapy 
using nalbuphine. The symptom was seldom found at 
48 h. 

No patient developed respiratory depression 
(respiratory rate < 12 breaths/min). There were no 
postdural puncture headaches. Two patients in both 
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Table 4. Post-operative complications. 

MO ~rou~ 
Complications Case % 

Nausea/Vomiting 7a 35b 
Sedation !0 50 
Pruritus 9* 45 
RR< 12 0 0 
PDPH 0 0 
Dizziness 5 

a number of patients with clinical symptoms 
b % of patients with clinical symptoms 
* p < 0.05: see text for explanation 

0-24 h 
NSS ~rou~ 

Case % 

!0 50 
14 70 
I 5 
0 0 
0 0 
0 0 
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Time and group 
24-48 h 

P-value MO~rou~ NSS ~ou~ P-value 
Case % Case % 

0.522 7 35 12 60 0.205 
0.333 7 35 7 35 1.000 
O.OJI 9* 45 2 10 0.034 

0 0 0 0 
0 0 0 0 

1.000 5 0 0 1.000 

Table 5. Severity of complications at 2 h, 4 h, 24 h and 48 h post-operatively. 

Nausea and vomiting Sedation Pruritus 
Time MO group NSS group MO group NSS group MO group NSS group 

2h 
4h 

24 h 
48 h 

oa,lb,IC 
2,2,2 
3,3,0 
I, 2, 0 

3,2,0 
5, I, 2 
8, I. 2 
2,2,0 

9,0,0 
8,0,0 
5,0,0 
2,0,0 

13, 0, 0 
Jl, 0,0 
3,2,0 
3,0,0 

2,2,0 
6,2,0 
6, 2, I 
3,0,0 

0,0,0 
1,0,0 
2,0,0 
2,0,0 

Table 6. 

Patients 

data are number of patients who had clinical symptoms 
a number with mild symptoms, 
b number with moderate symptoms, 
c number with severe symptoms and required treatment 

Patients' satisfaction of post-operative pain 
management. 

MOgroup % NSS group % 
satisfaction (n = 20) (n =20) 

Satisfied 20 100 17 85 
Dissatisfied 0 3 15 

groups complained of mild dizziness, not related to 
position. There was no statistically significant diffe­
rence in patient satisfaction between the two groups. 
All patients in the MO group were satisfied with the 
pain treatment. Three patients in the NSS group were 
dissatisfied because of inadequate analgesia (2 patients) 
and severe vomiting (l patient), (Table 6). 

DISCUSSION 
There is clear evidence that spinal morphine 

was able to alleviate post-operative pain after multi­
level laminectomy with spinal fusion in most of the 

patients. All patients in the MO group had a VAS pain 
score of 0-3 em at 2 and 4 h; and 80 per cent and 85 
per cent of the patients at 24 and 48 h, respectively. 
This compared to 20 per cent, 25 per cent, 30 per cent 
and 35 per cent of the patients in the NSS group. It 
was also found that some patients in the MO group 
did not experience any pain at all (0 em VAS pain 
score) and the percentage was 40, 45, 5 and 90 at 2, 
4, 24 and 48 h respectively. 

Spinal morphine given to patients who had 
lumbar spine surgery for relief of post-operative pain 
was first reported in 1985(15). The advantage of this 
technique includes easy administration, simple post­
operative pain management, and rapid onset of action. 
Easing of post-operative pain and earlier discharge 
from the hospital was the outcome. 

Blacklock in 198606), used l mg of spinal 
morphine for laminectomy. No analgesic was used 
for the first 24 h post-operatively. All patients in the 
spinal morphine group required twice the amount of 
narcotic analgesics during the 2nd through 5th days 
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after the operation compared to the control group. All 
patients developed urinary retention for 24-36 h. In 
a previous study, the authors found no increase in 
requirement for narcotic analgesics after 24 h in the 
MO group. Urinary retention was not detectable since 
the bladder was catheterized for 3 days. 

Johnson in 198907), abandoned the use of 
1.5 to 2.5 mg of spinal morphine for lumbar fusion, 
as it afforded no better pain relief than IV PCA mor­
phine alone and side effects of nausea and pruritus 
were common. 

Spinal morphine is known to have complica­
tions that include nausea, vomiting, pruritus, urinary 
retention, sedation and respiratory depression. The 
incidences of these complications are proportional 
to the amount of morphine given. Respiratory depres­
sion usually occurs between 3.5-7.5 h after the spinal 
morphine is given. It is the result of the distribution 
of morphine in the CSF circulated to the 4th ventricle 
which is the suppression respiratory center. It is 
recommended to give low doses of spinal morphine, 
not more than 0.4 mg to avoid respiratory depres­
sion(9-14). 

Ross in 199108), used 0, 0.125, 0.25 and 
0.5 mg of spinal morphine after lumbar spine opera­
tion. 0.25 and 0.5 mg provided superior analgesia 
with a decreased length of hospitalization. The side 
effect was not different between the treated patients 
and the control group. 

Boezaart in 199909), used 0.2, 0.3 and 
0.4 mg of spinal morphine for post-operative pain 
management after lumbar spine fusion with or with­
out decompression. 0.2 mg was found to be inade­
quate and some patients who were given 0.4 mg of 
morphine were hypercapneic with PaC02 up to 7.1 
kPa (53 mmHg). So, authors selected 0.3 mg of spinal 
morphine for the study to avoid side effects including 
respiratory depression. 

To monitor respiratory depression, the res­
piratory rate was monitored every 15 minutes during 
the first 2 h after the surgery and every one-hour for 
the next 6 h. No respiratory depression (respiratory 
rate less than 12 breaths/min) was found. 

The authors deliberately chose to combine 
spinal and systemic opioid administration, because 
the post-operative pain of major spinal surgery is 
expected to last longer than 24 h, and it is not possible 
to cover the entire period with a single-shot intra­
thecal injection. Additionally, PCA therapy was con-

tinuous after the beneficial effects of spinal analgesia 
wore off. There is ample experimental evidence that 
spinal and systemic opioid act synergistically(20). 
Spinal morphine provided highly satisfactory post­
operative analgesia and was rated by the patients as 
being > 80 per cent successful in controlling post­
operative pain during 48 h after surgery. 

In spite of the large amount of morphine 
administered, the patients in the NSS group were 
relatively experienced the lumbar laminectomy pain, 
compared to the patients in the MO group. The pos­
sible reason is the narcotic side-effect itself includ­
ing the sedative effect which might limit the self­
administered IV PCA morphine(21). On the contrary, 
patients in the morphine group who were relatively 
pain-free administered much smaller amounts of IV 
PCA morphine. In spite of their higher level of pain 
perception, 85 per cent of the patients in the NSS 
group were satisfied, which might have resulted from 
the satisfaction of being able to administer the opioid 
by themselves. 

Incidence and severity of side effects were 
acceptable and easily controlled except I patient in 
the NSS group who had vomiting. There was no sig­
nificant difference of incidence of nausea/vomiting 
and sedation between the saline and the spinal mor­
phine groups. Nausea and vomiting in patients who 
have received spinal morphine is considered to be a 
side effect of the morphine; the mechanism is alleged 
to be activation of opioid receptors in the fourth 
ventricle caused by cephalad migration of the mor­
phine. Because the severity of nausea and vomiting 
observed was not different between the control and 
treatment groups, however, a different mechanism is 
likely in most patients. For this reason, the treatment 
of nausea and vomiting with an antiemetic, rather 
than an opioid antagonist, may be more effective in 
patients who have received spinal morphine. The 
sedation effect in both groups was most imminent at 
2 h post-operatively which can probably be explained 
by the residue anesthetics effect. Pruritus was found 
significantly more often in the morphine group com­
pared to the NSS group. The incidence and severity 
of pruritus effect in patients who have received spinal 
morphine was found to be decreased at 48 h post­
operatively, it is possible that the morphine had been 
removed from the fourth ventricle at that time. Head­
ache was not a complaint. There were no serious or 
life-threatening complications. 
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In conclusion, 0.3 mg spinal morphine given 
to patients with additional IV PCA morphine is better 
than PCA morphine alone to alleviate post-operative 
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lumbar laminectomy with fusion pain, and besides 
pruritus there was no difference in other side effects 
including nausea, vomiting and sedation. 

(Received for publication on August 30, 2002) 
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'r1~~r.hlli'~ M1um~tJ-filJ'IJLoU1'r1~tl~L~tl~~nLYltJLLrlUl~L~~L~~1~v'io patient control analgesia (IV PCA) nT'lU"l::L~'IJm"l 

LLrlUl~ LL~::rm::LLmn<JitJ'IJ~h~ 'l YI1L~tJ'iiqjtljLLYmticd'~~1).)m1'Ul1cd'tlltJtl~L'IJn~~L~Yin~1 2. 4, 24 LL~:: 48 'lf~ 
'r1~~LV'UU~LLe.J~ 

.,..u11n~~ MO L~~n~ IV PCA LvltJ'!JtltJ1LLrlUl~I'1~~LL'ln'Jhn11L'IJn~~ NSS mh~fhTmh•i'qj'Y11~1'li'i~ (p-value 

< 0.05) ( 131 7 LL~:: 29.6 U1Yl) n~~ MO 'lltltJ1LLrlUl~L~tJ'i5 IV PCA 'll'tJtJn111un~~ NSS tl~1~ii-.l'tJN11'i'qj'Y11~1'li'i~ 
~ .J ~ ' ~ • 
m'r'1L1~1 0-24 LL~:: 24-48 'lf~ (p-value < 0.05) ( 13.7, 15.9 ~n 1Uni'j~ MO u.~:: 41.3, 27.1 ~n 1U ni'j~ NSS) 

1u'!lru::Yicd'thv1un~~ MO .,..uii"l::ium1~Ul~u"l::L~'IJL~tJ'i5 visual analog scale (VAS) ~1n111un~~ NSS tlth~ii 

-.l'tJN11'lqj'Yl1~1'!ii~J~Yin~1 2. 4. 24 LL~:: 48 'lf~. (p-value < 0.05) ( 1, 1, 2.75. 1.5 'll'~ L'!Jn~~ MO u.~:: 4.25, 4.25. 

5. 4 'll'~ 1un~~ NSS) 

mm'loU1~L?iv~Mu.ri 1'1~'1J1N, mL~tJ'IJ ~-~;a~ .,..u111).)u.~n~~h~ mm'll'lu .... uhm~~ MO ~1nn11L'IJn~~ NSS 

tl~1~iioJ'tJN11'1qjm~l'li'i~ (p-value < 0.05) LL~::.,..ul'lu~1n 1 "l1tJ L'IJn~~ MO 1).).,..umm'lUl~~"lM::'r1~tlm"ln~m"l'r11tJh 

utJn•nn~iicd'tlltJ~1Ulu 3 'l1tJ ?i~LuuftJv~:: 15 tun~~ NSS ~n1).).,..tJhnum'lL~tl1"l::-l"uu•~LtltJ~~1"l1nt!~~n 
u•~~1nLL~::tJ1~tJU~1n 

fiqJd LMWL1f'n!. \.A;I Lfi!I"S~ri41111Lnll, 71nqJ fi'4tfnt~<OPIII 
't"'r'l~!IL'r'lfjm<OLL.,..'r'l!f "1 2546; 86: 262-269 

• m~i'lf1iAil!ciii'r1tn. 

" 11l~i'lllEJEJ"l11ltJ~nlf, ~tlJ::IIWYltll'llNIII'l 'j~llNn1cU~llli'r1tnitJ, n1~1Y1W '1 10330 




