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regimen. For this purpose, the sample size was calculated using 
the formula: n = (16 × σ2)/d2 + 1.
For the purpose of the present study, d = 2 and 
σ =1. Now putting these values in the above equation we 
get: n = ([16 × 12]/22) +1 = 16/4 + 1 = 5.
Thus, the calculated sample size was 5 for each group, 
However, we targeted a sample size of 10 in each group
A detailed patient check-up was done, and the procedure 
was explained to the patient. Patients were kept nil orally 
as per American Society of Anesthesiologists preoperatively 
fasting guidelines. An IV access was obtained by 18 gauge 
intravenous (IV) cannula and sensitivity to lignocaine were 
done, using 0.1 ml intradermal injection. After that IV 
ondansetron (0.1 mg/kg), IV midazolam (0.02 mg/kg), and IV 
ceftriaxone antibiotic (25–50 mg/kg) was given 30 min before 
performing procedure. After shifting the patient to operation 
theater, the patient was preloaded with intravenous fluid (Ringer’s 
lactate) 10 ml/kg body weight prior to the procedure. Meanwhile, 
monitors such as pulseoximeter, noninvasive blood pressure (BP), 
and electrocardiogram were attached. Baseline HR, BP, and SPO2 
were recorded. C- arm guided transdiscal technique was chosen to 
block the celiac plexus. The insertion site was the lateral margin 
of the superior articular process of T12 and it was marked 5 cm 
from the midline line. The skin and subcutaneous tissues were 
anesthetized using local anesthetic 2% lidocaine preservative free. 
The 15 cm long 25 gauge spinal needle was inserted on the left 
side through a skin wheal. After feeling of contact of the disc, 
the fluoroscope was rotated to a lateral position. The needle was 
inserted through the disc while checking the tip position with AP 
and lateral fluoroscopic images. After penetrating the disc, frequent 
fluoroscopic images for both AP and lateral views were used to 
guide the needle when advancing it in the correct plane. While 
advancing the needle, there was a feeling of ‘loss of resistance’. It 
can then be concluded that the needle is outside the T12/L1 disc. 
When needle was in position, observation for leakage of blood, 
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Introduction
Abdominal pain is a common debilitating problem in patients with 
abdominal malignancy and often dramatically affects the quality 
of life (QOL) and survival.[1‑3] Management of cancer‑related 
abdominal pain is a complex and challenging issue.[4-6] An 
effective means of alleviating the intractable pain associated 
with abdominal malignancy is imaging-guided celiac plexus 
block (CPB) and neurolysis.[7] A cocktail of absolute ethanol (95–
100%), bupivacaine, and contrast material, with a ratio of 6:3:1 
is the most frequently used neurolytic blocking mixture.[8,9] This 
prospective, randomized, controlled clinical study was conducted 
to compare the degree of pain relief in patients of upper abdominal 
malignancies using 20, 30, and 40 ml of 70% alcohol in CPB.
Subjects and Methods
After getting approval from Institutional Ethics Committee, this 
prospective, randomized study was conducted on 30 patients 
of upper abdominal malignancies, of either sex having age 
between 25 and 70 years and in who pain was not relieved by 
nonsteroidal anti-inflammatory drug (NSAID) or strong opioids like 
morphine (according to WHO ladder III). Patient on anticoagulantion 
therapy, with coagulopathy, local or intra-abdominal infection, sepsis 
and huge ascites, patients with bowel obstruction, with physical 
opioid dependence and drug seeking behavior, and patient not 
willing to participate in the study were excluded from the study. An 
informed consent was taken from all the patients. The CPB was 
performed in patient and subjective evaluation of degree of pain 
relief was done. Patients were randomly divided into three groups 
of 10 patients each using a computer generated the table.
Sample size estimation
We are comparing the degree of pain relief in patients of 
upper abdominal malignancies using different volume 20, 30, 
and 40 ml of 70% alcohol. We are targeting a mean difference 
in visual analog scale (VAS) score to the tune of 2 with a 
pooled variability of 1 to be detrimental in the selection of the 
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urine, or cerebrospinal fluid was made before careful aspiration. 
2ml contrast (urograffin) was injected in order to check the 
position of needle in the disc. The needle position was confirmed 
in lateral images by seeing the hugging of dye anterior to the 
intervertebral disc and in antero-posterior images dye was midline 
in a position anterior to the intervertebral disc. After this depth is 
ascertained, the right sided needle was inserted in a similar fashion 
to a depth of 1.0–1.5 cm farther. After checking the position of 
the needle, a 3 ml of local anesthetic was given before injection 
of study solution to prevent the irritation of alcohol. 10, 15, and 
20 ml of study solution were used in each needle, in 10 patients 
of each group, respectively. Before removal of the needle, 2 ml 
normal saline was injected into each needle to prevent alcohol 
from tracking back along the needle path.
The effect on pain relief, requirement of oral analgesics and 
QOL were compared. The patients were divided into one of the 
following groups using a computer generated random number list:
•	 Group I: Patient on oral morphine (60–90 mg/day) and to 

block celiac plexus 20 ml of study solution was used
•	 Group II: Patient on oral morphine (60–90 mg/day) and to 

block celiac plexus 30 ml of study solution was used
•	 Group III: Patient on oral morphine (60–90 mg/day) and to 

block celiac plexus 40 ml of study solution was used.

The following parameters were recorded:
• Hemodynamic parameters ‑ heart rate (HR), systolic, 

diastolic and mean arterial BP and SpO2. hypotension was 
defined as a decrease in systolic arterial pressure ≥20% 
from baseline and was treated with fluid boluses and 
intermittent IV mephentermine (0.1 mg/kg). Bradycardia 
was defined as decrease in HR <60 beats/min and was 
treated with IV atropine (0.01 mg/kg)

• Degree of pain relief - was assessed by using VAS 
score (0–10) at weekly interval up to 16 weeks. Based 
on 10 cm line, the left extremity represented no pain at 
all (score 0) and right extremity represented unbearable 
pain (score 10) the procedure was considered successful 
if there was satisfactory pain relief VAS score ≤3 with or 
without morphine or reduction in the dose of morphine

• Requirement of oral analgesics - were also assessed at 
baseline and weekly interval up to 16 weeks. All the 
patients before CPB were consuming 60–90 mg morphine 
per day and they were advised to consume same amount of 
morphine for 1 week after CPB and after that their dosing 
were changed according to VAS score

• QOL of the patients - was assessed using 100 point scale. 
The patients were asked to define deterioration in QOL 
assuming QOL before the disease as 100 on the scale

• Incidence of side effects/complications i.e., pain at 
injection site, back pain, hypotension, bradycardia, diarrhea, 
respiratory depression, arrhythmias, paraplegia, visceral 
puncture, pneumothorax, retroperitoneal fibrosis, impotence 
were recorded, and treated accordingly.

Data were analyzed using  Statistical Package for Social Sciences, 
version 15.0 (IBM). As sample size was small, hence normality 
check was performed. As the distributions were normal, hence 
all the continuous data were assessed using analysis of variance 
followed by post‑hoc tests (Tukey’s Honestly Significant Difference 
test). Ordinal data were compared using Kruskal–Wallis H-test 

followed by Mann–Whitney U-test for between group comparisons. 
Categorical comparisons were performed using Chi-square test. The 
confidence level of this study was kept at 95%, hence a P < 0.05 
indicated a statistically significant difference.
Results
Demographic variables of patients are shown in Table 1. As 
systolic BP, diastolic BP, mean arterial pressure, and HR were 
continuous variables, but the sample size was small (<30 for 
each group); hence, normality of the distributions was checked 
to determine the plan of analysis. Normality of distribution was 
assessed only at baselines. All the distributions were normal; 
hence, a parametric evaluation plan was adopted for evaluation 
of these parameters in different groups. No clinically significant 
changes were noted in hemodynamic parameters.
VAS scores are shown in Table 2 and Figure 1. Statistically, 
significant intergroup differences were observed from week 6 to 
the end of study (P < 0.001). A significant difference in VAS score 
of Group I, Group II and Group III was observed from week 6 
onward to the end of study. At all these time intervals, VAS scores 
in Group I was higher than both Groups II and III during this 
time interval. VAS scores in Group III were significantly lower as 
compared to Group II from week 10 onward to the end of study.
At baseline, all the patients had same requirement of Morphine. 
After CPB the morphine requirement was reduced as shown in 
Tables 3 and 4.
At baseline, QOL scores did not show a significant intergroup 
difference (P = 0.165). An intergroup difference in QOL scores 
was observed at week 3 onward until the end of study as 
shown in Table 5 and Figure 2.
Except for pain at injection site, mild back pain or diarrhea 
in few patients, no significant side effects were observed 
in any of the groups. Statistically too, the differences 
in these features among different groups were not 
significant (P > 0.05) [Table 6 and Figure 3].
Discussion
Upper Abdominal cancer patients may experience severe 
pain that is, resistant to oral opioids. In addition, excessive 
sedation or other side effects may limit the acceptability 
and usefulness of oral opioids therapy. Neurolysis of celiac 
plexus (NCPB) appeared boon to cancer pain. It appears to 
be a safe, cost‑effective approach to treating visceral pain 
associated with cancer. The benefits include improved analgesia, 
reduced opioid consumption, favorable economic implications, 
and superior clinical effects due to the avoidance of deleterious 
properties of high‑dose chronic opioid therapy.
Degree of pain relief
There was significant pain relieved in patients of all the 
three groups after CPB. This was demonstrated by decrease 
in VAS score. In the present study, VAS score ≤3 with or 
without opioid medication was taken as a successful CPB. 
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Figure 1: Intergroup comparison of visual analogue scale scores at different 
time intervals
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Mercadante[10] found that CPB made pain control possible with 
a reduction in opioid consumption for a mean survival period 
of about 51 days. Furthermore, Eisenberg et al.[4] suggested 
that NCPB has long-lasting benefit for 70–90% of patients with 
pancreatic and other intra‑abdominal cancers, regardless of the 
technique used. Bridenbaugh et al.[11] concluded that this simple 

procedure proved effective in controlling the pain without any 
serious complications. Kawamata et al.[12] found that VAS 
scores significantly improved for 4 weeks after CPB and 
concluded that the VAS scores were lower in CPB group than 
MOR group. Amr and Makharita[13] found that the analgesia 
induced by the celiac block after medically controlling pain was 

Table 1: Demographic evaluation and diagnostic characteristics
Characteristic Group I (n=10) Group II (n=10) Group III (n=10) Statistical significance
Age (mean±SD) (range in years) 43.5±7.5 (30-55) 43.5±8.5 (30-55) 40.5±8.3 (30-55) F=0.456; P=0.639
Male: Female (%) 2 (20):8 (80) 2 (20):8 (80) 2 (20):8 (80) χ2=0; P=1
Diagnosis

Carcinoma GB (%) 10 (100) 10 (100) 10 (100)
SD=Standard deviation, GB=Gallbladder

Table 2: Intergroup comparison of VAS scores at different time intervals
Time 
interval

Group I 
(n=10)

Group II 
(n=10)

Group III 
(n=10)

Significance of 
difference (Kruskal‑

Wallis test)
Mean SD Mean difference Mean SD Mean difference Mean SD Mean difference H P

Baseline 8.50 0.53 8.50 8.50 0.53 8.50 8.50 0.53 8.50 0.000 1.000
15 min 4.40 0.52 4.00 5.00 0.82 5.00 4.90 0.74 5.00 3.701 0.157
2 h 4.60 0.52 5.00 4.30 0.67 4.00 4.60 0.52 5.00 1.452 0.484
6 h 5.20 0.92 5.00 5.00 1.05 5.00 4.60 0.70 4.50 2.421 0.298
1 week 4.80 1.03 4.00 4.40 0.70 4.00 3.40 0.52 3.00 13.470 0.001
2 weeks 1.80 0.42 2.00 1.60 0.52 2.00 1.40 0.52 1.00 3.222 0.200
3 weeks 1.80 0.42 2.00 1.60 0.52 2.00 1.40 0.52 1.00 3.222 0.200
4 weeks 2.00 0.00 2.00 1.80 0.42 2.00 1.60 0.52 2.00 4.833 0.089
5 weeks 2.10 0.32 2.00 2.00 0.00 2.00 1.80 0.42 2.00 4.581 0.101
6 weeks 2.80 0.42 3.00 2.20 0.42 2.00 2.00 0.00 2.00 15.080 0.001
7 weeks 3.00 0.47 3.00 2.30 0.48 2.00 2.00 0.00 2.00 17.061 <0.001
8 weeks 3.30 0.82 3.00 2.50 0.53 2.50 2.00 0.00 2.00 16.400 <0.001
9 weeks 4.20 1.23 4.00 2.50 0.53 2.50 2.00 0.00 2.00 21.225 <0.001
10 weeks 6.30 1.06 6.00 2.70 0.48 3.00 2.00 0.00 2.00 24.972 <0.001
11 weeks 7.50 0.53 7.50 3.00 0.47 3.00 2.10 0.32 2.00 25.426 <0.001
12 weeks 8.40 0.52 8.00 3.30 0.82 3.00 2.50 0.53 2.50 22.836 <0.001
13 weeks 8.60 0.52 9.00 3.90 0.74 4.00 2.70 0.48 3.00 24.671 <0.001
14 weeks 8.40 0.52 8.00 5.60 0.70 6.00 3.00 0.47 3.00 26.793 <0.001
15 weeks 8.80 0.42 9.00 6.50 0.53 6.50 3.10 0.32 3.00 27.294 <0.001
16 weeks 8.80 0.42 9.00 7.00 0.82 7.00 3.10 0.32 3.00 26.456 <0.001
SD=Standard deviation, VAS=Visual analogue scale

Table 3: Comparison of morphine requirement in mg/day in different groups at baseline and at different follow‑up intervals
Time 
interval

Group I 
(n=10)

Group II 
(n=10)

Group III 
(n=10)

Significance of difference 
(ANOVA)

Mean SD Mean SD Mean SD F P
Baseline 84.0 12.6 84.0 12.6 81.0 14.5 0.170 0.845
Week 1 48.0 10.3 43.0 4.8 28.0 10.3 13.732 <0.001
Week 2 18.0 4.2 16.0 5.2 14.0 5.2 1.688 0.204
Week 3 18.0 4.2 16.0 5.2 14.0 5.2 1.688 0.204
Week 4 20.0 0.0 18.0 4.2 16.0 5.2 2.700 0.085
Week 5 20.0 0.0 20.0 0.0 18.0 4.2 2.250 0.125
Week 6 20.0 0.0 20.0 0.0 20.0 0.0
Week 7 20.0 0.0 20.0 0.0 20.0 0.0
Week 8 20.0 0.0 20.0 0.0 20.0 0.0
Week 9 34.0 12.6 20.0 0.0 20.0 0.0 12.250 <0.001
Week 10 58.0 4.2 20.0 0.0 20.0 0.0 812.250 <0.001
Week 11 68.0 10.3 22.0 6.3 20.0 0.0 151.735 <0.001
Week 12 84.0 12.6 27.0 11.6 20.0 0.0 126.040 <0.001
Week 13 84.0 12.6 36.0 11.7 20.0 0.0 113.460 <0.001
Week 14 84.0 12.6 56.0 7.0 22.0 6.3 116.872 <0.001
Week 15 84.0 12.6 60.9 2.8 22.0 6.3 142.780 <0.001
Week 16 84.0 12.6 64.0 8.4 22.0 6.3 111.669 <0.001
ANOVA=Analysis of variance, SD=Standard deviation
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Table 4: Between group comparison of morphine requirement (mg/day) at different time intervals (Tukey’s HSD test)
Time 
interval

Groups I versus II Groups I versus III Groups II versus III
Mean difference SE P Mean difference SE P Mean difference SE P

Baseline 0.00 5.94 1.000 3.00 5.94 0.870 3.00 5.94 0.870
Week 1 5.00 3.97 0.430 20.00 3.97 0.000 15.00 3.97 0.002
Week 2 2.00 2.18 0.633 4.00 2.18 0.177 2.00 2.18 0.633
Week 3 2.00 2.18 0.633 4.00 2.18 0.177 2.00 2.18 0.633
Week 4 2.00 1.72 0.486 4.00 1.72 0.069 2.00 1.72 0.486
Week 5 ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑
Week 6 ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑
Week 7 ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑
Week 8 0.00 1.09 1.000 2.00 1.09 0.177 2.00 1.09 0.177
Week 9 14.00 3.27 0.001 14.00 3.27 0.001 0.00 3.27 1.000
Week 10 38.00 1.09 0.000 38.00 1.09 0.000 0.00 1.09 1.000
Week 11 46.00 3.13 0.000 48.00 3.13 0.000 2.00 3.13 0.800
Week 12 57.00 4.43 0.000 64.00 4.43 0.000 7.00 4.43 0.271
Week 13 48.00 4.46 0.000 64.00 4.46 0.000 16.00 4.46 0.004
Week 14 28.00 4.07 0.000 62.00 4.07 0.000 34.00 4.07 0.000
Week 15 23.10 3.72 0.000 62.00 3.72 0.000 38.90 3.72 0.000
Week 16 20.00 4.25 0.000 62.00 4.25 0.000 42.00 4.25 0.000
SE=Standard error, HSD=Honestly significant difference

Table 5: Intergroup comparison of QOL scores at different time intervals
Time 
interval

Group I 
(n=10)

Group II 
(n=10)

Group III 
(n=10)

Significance of 
difference (Kruskal‑

Wallis test)
Mean SD Mean difference Mean SD Mean difference Mean SD Mean difference H P

Baseline 40.40 4.70 41.00 40.80 3.55 41.00 40.60 4.01 41.00 0.009 0.996
Week 1 43.90 3.73 44.50 44.80 3.55 46.00 44.00 4.11 44.00 0.337 0.845
Week 2 53.00 4.14 53.00 55.40 3.53 55.00 57.00 3.56 58.00 4.931 0.085
Week 3 50.60 3.89 49.00 53.60 3.24 53.00 55.00 3.16 56.00 6.667 0.036
Week 4 49.40 3.53 48.00 52.60 3.89 53.00 54.20 3.58 56.00 7.717 0.021
Week 5 49.00 3.56 48.00 51.40 2.84 52.00 53.00 3.68 54.00 6.006 0.050
Week 6 47.00 2.87 46.00 50.80 3.29 51.00 52.60 3.41 54.00 10.853 0.004
Week 7 46.40 2.95 45.00 49.80 2.74 50.00 51.40 3.66 52.00 9.566 0.008
Week 8 45.00 2.36 44.00 49.40 2.84 50.00 50.80 3.55 52.00 12.441 0.002
Week 9 44.20 3.05 43.00 48.80 2.86 49.00 50.20 3.19 52.00 12.023 0.002
Week 10 43.60 2.80 43.00 47.80 2.74 48.00 49.40 3.53 50.00 11.549 0.003
Week 11 42.80 3.43 42.00 47.20 2.53 47.00 48.60 2.84 50.00 11.482 0.003
Week 12 41.60 3.98 41.00 46.60 2.12 47.00 47.80 2.90 48.00 12.195 0.002
Week 13 41.00 4.45 41.00 45.40 2.50 46.00 47.20 2.86 48.00 10.411 0.005
Week 14 40.80 4.24 41.00 44.80 1.93 45.00 46.40 2.80 48.00 10.055 0.007
Week 15 40.40 4.70 41.00 43.20 1.40 44.00 45.80 2.90 46.00 8.035 0.018
Week 16 40.40 4.70 41.00 43.00 1.41 44.00 45.40 2.67 46.00 7.655 0.022
SD=Standard deviation, QOL=Quality of life
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Figure 2: Intergroup comparison of quality of life scores at different time 
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Figure 3: Side effect profile

better and more sustained when compared with the outcome on 
performing a celiac block at a high VAS score >7.
In the present study, a fall in VAS scores was observed 15 min 
after intervention in all the three groups, which was due to the 
effect of local anesthetic agent lidocaine. The lowest VAS score 
in all the three groups was observed at the end of 2nd week. 
This finding of our study is supported by Eisenberg et al.[4] In 
their study, good to excellent pain relief was reported in 89% 
of patients during the first 2 weeks after NCPB. Furthermore, 

Soweid and Azar[14] found that 78% of patients reported a drop 
in pain score 2 weeks after the procedure. In 2013, Seicean[15] 
also found that average pain and worst pain had decreased 
significantly by 2 weeks after the procedure, but complete relief 
using pain killers was not significantly different, although some 
patients gave up their morphine‑based medication.
In the present study, VAS scores in Group I were lower as 
compared to baseline at all follow-up intervals except from 
12 weeks onward to the end of study where the difference from 
baseline was not significant statistically. In Group I, the VAS 
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score remained to ≤3 up to 8th week i.e., duration of blockade 
was 8 weeks. In Groups II and III, at all the follow up intervals, 
VAS scores were significantly lower as compared to baseline. 
However in Group II after 12th week the VAS score became more 
than 3 i.e. duration of blockade was 12 weeks. In Group III until 
the end of study i.e. up to 16 week the VAS score remained ≤3 
i.e., duration of blockade was 16 weeks. This finding of the 
study is supported by Rykowski and Hilgier,[9] they found that 
recurrence of significant and severe pain (VAS score 4 or more) 
occurred gradually, mostly from the 4th month from the primary 
neurolysis (mean, 3.4 months or 119 days of effective pain relief 
without strong opioids) and concluded that after NCPB, 74% had 
effective pain relief during the first 3 months. Similarly, Eisenberg 
et al.[4] concluded that partial to complete pain relief continued 
in approximately 90% of patients alive at 3 months post-NCPB 
and in 70–90% until death even if beyond 3 months post-NCPB. 
Hence, we can conclude that patients of Group III had a longer 
duration of pain relief after CPB as compared to other groups.
Dosing of morphine
At baseline, all the patients had the same requirement of 
morphine. In the present study as compared to baseline, after 
CPB from week 1 itself the morphine requirement was reduced 
at all the follow-up intervals in the Group II and Group III. 
In Group I the morphine requirement was reduced to up to 
11 weeks, from 12th week onward morphine dosing returned 
to baseline. In the present study, morphine was not completely 
stopped in any patients of three groups. This result of the present 
study is supported by other studies.[9,12] Opioids were withdrawn 
totally in 47% of NCPB and reduced in 53% in these studies.
In the present study, Group I had significantly higher morphine 
requirement as compared to Group II from week 9 onward 
to the end of the study. Group II had significantly higher 
morphine requirement as compared to Group III from week 12 
to the end of the study. Therefore, we can state that patients 
of Group III required less doses of morphine after CPB as 
compared to other groups.
Assessment of quality of life
At baseline, QOL scores did not show a significant intergroup 
difference (P = 0.165). In all the three groups, differences in QOL 
scores at different follow-up intervals as compared to base line 
was significant statistically (P < 0.05) except in Group I from 
week 12 onward and Group II at week 16 intervals. At all these 
intervals, the values were significantly higher (improved QOL) 

than that at baseline. An intergroup difference in QOL scores was 
observed at week 3 onward until the end of study (P < 0.05). 
A significant difference in QOL scores between Groups I and 
Group II was observed from week 6 until week 14, QOL scores 
of Group II were higher (improved QOL) as compared to 
Group I. Between Group I and Group III, significant differences 
were observed from week 2 onwarduntil the end of study, QOL 
score of Group III were higher (improved QOL) as compared to 
Group I. Between Group II and Group III, significant difference 
was observed at week 16 only when Group III had higher 
score (improved QOL) as compared to Group II.
This result of our study is supported by Amr and 
Makharita.[13] They found that QLQ‑C30 assessment revealed 
a significant improvement in daily life activity and QOL after 
injection in both groups but with more significant improvement 
in the group in which the celiac block was performed after 
medical therapy. Similarly, Rykowski and Hilgier[9] concluded that 
patients who had good pain relief after neurolysis had improved 
alertness and QOL. Matamala et al.[16] concluded that decreased 
opioid consumption may improve the QOL by decreasing 
sedative effect of opioids and enhance the immune system as it 
was shown that opioids had a negative effect on immunity at 
cellular level. However, Kawamata et al.[12] found that sufficient 
pain management with the least side effects does not remarkably 
improve QOL in patients with pancreatic cancer pain, but it can 
prevent deterioration in QOL. To improve the QOL significantly, 
socio‑environmental supports including home care are necessary, as 
well as pain management and palliative care, and concluded that 
CPB does not directly improve QOL in patients with pancreatic 
cancer pain, but it may prevent deterioration in QOL by the 
long‑lasting analgesic effect, limitation of side effects, and the 
reduction of morphine consumption, compared to treatment only 
with NSAID-morphine. Similarly, Wong et al.[2] concluded that 
NCPB improves pain relief as compared to systemic analgesic 
intervention alone but it does not influences QOL or survival.
From the observations of our study, we cannot comment on 
the improvement survival of the patients received CPB because 
first; we had excluded those patients, who did not complete the 
16 weeks follow-up period for any reason, second, due to the 
short follow-up period, and finally, it was not included in the 
objective of our study.
Complications
In the present study except for pain at injection site, mild 
back pain, and diarrhea were noticed in few patients, and they 
were transient in nature, no other side effects were observed in 
any of the groups. Eisenberg et al.[4] concluded that common 
adverse effects were transient, including local pain (96%), 
diarrhea (44%), and hypotension (38%). In the present study, 
none of the patient experienced bradycardia or hypotension. The 
may be due to preloading with Ringer’s lactate by increasing 
amount of 70% alcohol up to 40 ml the incidence of side 
effects were not increased in the present study.
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Letter to the Editor
Pregnancy on tamoxifen: Case-report and 
review of literature
DOI: 10.4103/2278-330X.195347
Dear Editor,
Breast cancer is the most common malignancy affecting young 
women, with 10% of cases diagnosed before the age of 40. 
Tamoxifen is the mainstay of adjuvant hormonal treatment in 
premenopausal breast cancer patients. Due to its high incidence 
and increasing disease‑free survival time, oncologists are 
increasingly confronted with patients on tamoxifen and desirous 
to become pregnant or who unexpectedly become pregnant during 
tamoxifen treatment. In the initial phase of tamoxifen treatment, 
it may stimulate ovulation and thus making the women more 
fertile. With continued use, in some women (approximately half) 
periods become less regular, lighter or stop altogether. In general, 
periods will start again once the tamoxifen is stopped; however, 
it may take 4–5 months for the cycle to become regular. Animal 
studies have shown that tamoxifen can cause genitourinary 
developmental defects.[1] One case-report showing that tamoxifen 
can cause genital defects in humans,[2] while on the other hand 
few case studies report delivery of healthy babies by women 
using tamoxifen.[3,4] The metabolism and mechanism of action 
of tamoxifen are complex. The most common side effects are 
similar to menopausal symptoms, including hot flushes, night 
sweats and sleep disturbance, vaginal irritation (such as dryness, 
itching or discharge), loss of sex drive (libido) and mood changes. 
In pregnant women, tamoxifen and its metabolites interact with 
embryonic and fetal tissues, which may lead to teratogenicity. 
There should be proper discussion and counseling regarding 
the possible teratogenic and fetal adverse effects of tamoxifen. 
However, there is insufficient data for the possible consequences 
of tamoxifen exposure during pregnancy. Here, we are reporting 
a case with inadvertent usage of tamoxifen during pregnancy.
A 22-year-old lady presented with a left breast lump 
in 2002; incisional biopsy revealed infiltrative ductal 
carcinoma grade III (IDC) [Figure 1a and b]. She 
underwent modified-radical-mastectomy in January 2002. 
Histology showed a pT1N1, infiltrating ductal carcinoma III. 
Immunohistochemical analysis showed this tumor to be estrogen 
receptor (ER)‑positive (100% [+]), progesterone receptor 

100% (+), and HER2-negative. She was recently married, 
nulliparous women and very much concerned about her subsequent 
reproductive outcome. She was explained about the side effects of 
adjuvant-chemotherapy and hormone therapy in great detail. She was 
also counseled about the contraception and possible teratogenicity 
of chemotherapy and subsequent hormone therapy. She received 
six cycles of adjuvant-chemotherapy with cyclophosphamide, 
doxorubicin and 5‑fluorouracil in standard doses. Subsequently, 
she was started on oral tamoxifen 20 mg once daily. At this 
juncture also, patient and family has shown their concern about 
the reproductive outcome. She was again counseled at length about 
the need to continue tamoxifen and to practice contraception and 
possible teratogenicity of the tamoxifen. She continued tamoxifen 
and was on regular follow-up. She tolerated it well and experienced 
occasional hot flashes. No other side effects was experienced. 
After 32 months of therapy, she presented with a diagnosis of 
pregnancy and ultrasound showed a viable 7 weeks fetus. Despite 
explaining about possible fetal adverse effects due to tamoxifen 
exposure during pregnancy and possible consequences of early 
stoppage of tamoxifen, she chose to stop tamoxifen, continued 
pregnancy and delivered by caesarian section at the week 39 of 
pregnancy. She delivered a full term healthy normal weight baby 
who subsequently attained developmental milestones as per age. She 
did not commence tamoxifen and again conceived after 2 years, but 
the neonate died in immediate postpartum period due to neonatal 
asphyxia. Subsequently patient gave birth to another healthy female 
child by caesarian section in 2009. Both children are doing well, 

Figure 1: (a) with positron emission tomography ‑ computed tomography 
scan fluorodeoxyglucose (FDG) avid an anterior mediastinal node in 
pre‑vascular region measuring (2.8 cm × 2.7 cm) with central necrosis 
and a focal area of increased FDG uptake. (b) Microphotograph showing 
infiltrating duct carcinoma, grade III, amidst sclerotic stroma (H and E, 
original magnification, ×200)
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