
Bone Marrow Aspiration  Rudresha et al.
THIEME

 190 Original Article

A Pilot Study on the Addition of Tramadol or Eutectic 
Mixture of Local Anesthetics (Prilocaine Plus Lignocaine) 
to Local Lignocaine Infiltration for Prevention of Bone 
Marrow Aspiration/Biopsy Associated Pain
AH. Rudresha1  Bipinesh Sansar1  D. Lokanath 1,   Linu Abraham Jacob1  M.C. Suresh Babu1   
Lokesh K. N.1  Smitha C. Saldanha1  Shina Goyal1  L. K. Rajeev1,

1Department of Medical Oncology, Kidwai Memorial Institute of 
Oncology, Bengaluru, India

Address for correspondence Bipinesh Sansar, MD, DM, Department 
of Medical Oncology, Kidwai Memorial Institute of Oncology, 
Hombegowda Nagar, Bengaluru 560029, India  
(e-mail: bipinesh04@yahoo.co.in).

Objectives  Bone marrow aspiration although being a common procedure is associ-
ated with significant pain and its reduction remains an unmet need. We evaluated the 
use of tramadol and eutectic mixture of local anesthetics (prilocaine plus lignocaine) 
(EMLA) for reducing the severity of pain.
Materials and Methods  In this pilot study, we compared the addition of either tra-
madol 50 mg per oral (T) or EMLA local application (E) or no intervention (L) in addi-
tion to the usual procedure of local infiltration with lignocaine 2% before bone marrow 
aspiration and biopsy (BMAB) in adults suspected/confirmed with malignancy. Both, 
tramadol and EMLA were administered 1 hour prior to the procedure. Primary end point 
was reduction in pain intensity with these interventions compared with local infiltra-
tion alone. Pain was assessed using numerical FACES pain scale, a visual analogue scale. 
Secondary end points were to see the effect on pre procedure apprehension and to find 
out the other factors associated with increased pain related to the procedure.
Statistical Analysis and Results  A total of 300 patients were included in the study, 
100 each in tramadol (T), EMLA (E), and only lignocaine local infiltration (L) arms, 
respectively. The mean pain intensity on the visual scale was significantly lower in the 
tramadol arm (T, E, L—3.4, 4.4, 4.7, respectively) (p < 0.0005). There was a significant 
reduction in percentage of patients who experienced moderate/severe pain (four or 
more) in the tramadol arm (T, E, L—45, 77, 82%, respectively) (p < 0.0005). Duration 
of procedure >10 minutes, body mass index >30, ECOG (Eastern Oncology Group) 
performance status ≥3, and age >50 years were positively correlated with more pain. 
Leukemia patients experienced significantly more pain compared with patients with 
lymphoma and other solid malignancies. Tramadol was well tolerated. No significant 
effect on pre-procedure apprehension was noted in any of the arms.
Conclusion  Tramadol appears to have a preventive effect on bone marrow 
aspiration/biopsy-associated pain and appears to be well tolerated, whereas EMLA was 
not associated with such an effect. Larger studies may be done to ascertain the same.
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Introduction
Bone marrow aspiration and biopsy (BMAB) is an integral 
part of the diagnosis and/or staging in various hematological 
malignancies. It is also essential to know the bone marrow 
involvement in solid malignancies which may have a bearing 
on further management. This useful procedure is associated 
with significant pain, the severity of which has been postu-
lated to be affected by different factors.1 Local infiltration of 
the skin and periosteum at the site of the procedure with 
lignocaine has been used as the most accepted form of pre 
procedure analgesic of choice.2

Anxiety has been well known to intensify the pain during 
different medical procedures including BMAB. Patients 
undergoing BMAB are likely to be quite anxious and thus 
reducing anxiety may also serve to reduce the pain with 
BMAB.3

Various studies have been done in adult and pediatric 
patients undergoing this procedure to evaluate the reduc-
tion in pain intensity with different interventions. These 
have included the use of inhalational anesthetics like nitrous 
oxide, analgesics like opioids, sedatives, and also anxiolytics 
like benzodiazepines or a combination of these.4,5

But, despite that, there is no clear consensus whether any 
of these interventions provide added benefit and if they do, 
to what extent. This necessitates further trials with these 
agents in different populations and settings to clarify and to 
be able to start broad use of any of these interventions.6

Opioids have been used prophylactically for reducing pain 
before various procedures in some settings. Oral opioids like 
oxycodone and tramadol have been used in small popula-
tions and been found to be useful in significantly reducing 
the pain associated with this procedure in the adult popula-
tion.4 Tramadol is a synthetic, centrally acting analgesic with 
dual mode of action. It is a weak mu opioid agonist and an 
inhibitor of noradrenaline and serotonin uptake. The peak 
analgesic effect starts between 1 and 4 hours and lasts 3 to 
6 hours. It is widely available and well tolerated.

Eutectic mixture of local anesthetics 5% (i.e., prilocaine 2.5% 
plus lignocaine 2.5%) (EMA) is the first topical anesthetic 
found to penetrate the intact skin and provide reliable anes-
thesia. This preparation has been used in children and adults 
for reducing pain associated with many minor procedures 
like lumbar punctures, etc., and is found to be useful. In chil-
dren, it has been used with bone marrow aspiration/biopsy 
and found effective in reducing pain severity.7

In this study, we have attempted to use tramadol or EMA 
cream in addition to local infiltration of lignocaine respec-
tively to assess whether these two have preventive effects 
on the pain and anxiety associated with BMAB. We have also 
analyzed the factors which may be associated with increased 
pain with BMAB and how these interventions influence 
those factors.

Patients and Methods
This study was approved and cleared by the scientific 
review board and the Ethics Committee of our institute. 

Eligible patients for this study were adult patients (more 
than 16 years of age) planned to undergo BMAB at our 
Centre for evaluation of malignancy and also repeat proce-
dures for further evaluation and subsequently willing to give 
informed consent to participate in the study. Exclusion cri-
teria included known hypersensitivity to tramadol or EMA, 
decompensated chronic liver, lung or kidney disease, history 
of seizures, chronic use of opioids, anticonvulsants, tricyclic 
antidepressants or monoamine oxidase inhibitors, preg-
nancy, and inability to interpret the questionnaire.

Patients eligible to participate in the study were 
randomized 1:1:1, respectively into the three arms, viz: oral 
tramadol in addition to local infiltration of lignocaine (Arm 
T), local application of EMA cream in addition to local infil-
tration of lignocaine (Arm E), and only to local infiltration 
of lignocaine (Arm L). Randomization was done using lot-
tery method. Based on the previous studies using tramadol 
or EMA cream for preventing pain with BMAB, a minimum 
sample size of 75 in each arm was determined. We decided 
to have 100 patients in each arm.

The procedures were done by one of the Medical oncology 
residents. The assessment of pain and anxiety was done by 
the investigator who did not know to which arm the patients 
were randomized.

All BMAB were done from posterior superior iliac crest. 
Standard procedure (Arm L) included infiltration of 10 mL 
of 2% lignocaine into skin, subcutaneous tissue, and peri-
osteum around the BMAB needle insertion site 10 minutes 
before the start of the procedure. Bone marrow aspiration 
was done using Jamshidi needle with aspiration of adequate 
amount of BM aspirate followed by bone marrow biopsy 
from the same site with the removal of adequate amount of 
bone marrow core.

In the tramadol arm (Arm T), oral tramadol 50 mg was 
given 1 hour prior to the procedure along with local ligno-
caine infiltration as in the standard procedure. In the other 
two arms, similar appearing placebo was given orally 1 hour 
before the procedure.

In the EMA cream arm (Arm E), 2.5 g of EMA cream was 
applied along with an occlusive dressing over the posterior 
superior iliac spine 1 hour prior to the procedure along with 
local lignocaine infiltration as in the standard procedure. In 
the other two arms, a similar appearing cream was applied 
along with an occlusive dressing on the posterior superior 
iliac spine 1 hour prior to the procedure.

Basic details of all the patients undergoing BMAB were 
noted like age, sex, presence of any comorbidities, Eastern 
Oncology Group (ECOG) performance status, education level 
(whether able to interpret the written questionnaire on their 
own or not), body mass index, suspected or proved diagnosis, 
and whether it was a repeat procedure.

Pain intensity was noted according to FACES pain scale, a 
visual scale with the range 0  to 10.2 This was noted at the 
time of local infiltration of lignocaine, at the time of BMAB 
and at 15 minutes post procedure (after application of pres-
sure bandage). Anxiety was assessed using numerical rating 
score on a scale of 0 to 10.3
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The duration of the procedure was recorded as the time 
from the BMAB needle piercing the skin to the application of 
pressure bandage.

Patients were observed for an hour post procedure and 
were told to specifically report any vomiting, nausea, diz-
ziness, and sedation. They were instructed to report if they 
developed any discomfort later also.

Statistical analysis was done using the latest SPSS ver-
sion available and a - value of less than 0.05 was considered 
significant.

Results
A total of 300 cases were analyzed with 100 cases in each of 
the three arms. The details are mentioned in ►Table 1.

Pain
Pain at various points of procedure is recorded in ►Table 2.

The mean pain intensity during aspiration/biopsy part 
was significantly lower (p < 0.001) in the tramadol arm com-
pared with the EMA and the lignocaine only arm►Fig.  1.  
The percentage of patients with moderate or severe pain 
(defined as a score of 4 or more) was also significantly lower 
in the tramadol arm compared with the EMA and the ligno-
caine only arm. The mean pain intensity during skin punc-
ture was significantly lower in the EMA arm compared with 
the tramadol and the lignocaine only arm. There was no dif-
ference in the mean pain intensity post procedure in any of 
the three arms.

We also did a univariate analysis to see which of the 
patient- or procedure-related factors were associated with 
moderate or severe pain. The p-values of the same are men-
tioned in ►Table 1.

Anxiety
There was no significant difference in mean anxiety score 
between either of the three arms. There was no correlation 
between patients’ anxiety scores and the intensity of pain 
severity.

Adverse Effects
Tramadol was well tolerated. Five patients experienced diz-
ziness and three patients experienced sedation with trama-
dol. Whereas in the EMA and the lignocaine local infiltration 
only arm, three patients each had dizziness while no patients 
experienced sedation.

Discussion

A few studies have tested the use of opioids, benzodiazepines 
alone, or in combination for the prevention of BMAB pain 
with mixed results and without any clarity on the benefit of 
any of the drugs. EMA cream has also been tried in adults 

Table  1   Basic details of patients undergoing BMAB

Arm Tramadol EMA Lignocaine only Total p-Value for relation to 
moderate/severe pain

No. of cases 100 100 100 300

Sex Male 60 69 64 193 (64.3%) NS

Female 40 31 36 107 (35.7%) NS

Age >50 32 29 40 101 (34%) 0.017

PS >3 4 6 6 16 (5.6%) 0.05

BMI >30 7 8 5 20 (6.7%) 0.05

Educated 84 81 78 243 (81%) NS

Repeat procedure 34 27 32 93 (31%) NS

Duration >10 min 9 8 12 29 (9.7%) 0.04

Primary 
diagnosis

Acute leukemia 68 66 71 205 (68.3%) 0.05

CML 16 20 17 53 (17.7%) NS

Lymphoma 11 8 6 25 (8.3%) NS

Others 5 6 6 17 (5.7%) NS

Abbreviations: BMAB, bone marrow aspiration and biopsy; BMI, body mass index; CML, chronic myelogenous leukemia.

Fig. 1   Box plot comparing pain intensity during BMAB in tramadol 
arm with the other arms. BMAB, bone marrow aspiration and biopsy.
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and children for BMAB prevention but without any signifi-
cant results.

Kuivalainen tried sublingual fentanyl 100 or 200 µg before 
the procedure for prevention of BMAB-associated pain but 
found no benefit of adding fentanyl compared with pla-
cebo while adverse effects were more in the fentanyl arm. 
Inadequate amount of time before the procedure was postu-
lated as a possible cause of lack of benefit.3

Vanhelleputte et al used oral tramadol 50 mg or placebo 
1 hour before BMAB for pain prevention. They found a sig-
nificantly lower pain intensity on the visual analogue scale 
of 16.6 ±3 mm in Tramadol arm compared with 28.8 ± 3.4 mm 
in the placebo arm. The percentage of patients experiencing 
at least moderate pain was reduced from 40% in the placebo 
arm to 20% in the tramadol arm.8

Talamo et al used a combination of acetaminophen 650 mg 
plus oxycodone 10 mg plus lorazepam 2 mg, all given orally 
half an hour before BMAB. Seventy-eight percent of patients 
in the combination arm had lower pain compared with 64% 
in the placebo arm which they reported to be statistically sig-
nificant but clinically not meaningful due to vast majority of 
patients still experiencing significant pain.9

Wolanskyj et al used a combination of lorazepam 2 mg 
plus hydromorphone 2 mg orally 1 hour before BMAB but 
could not demonstrate any significant reduction in pain.10

Dunlop et al had used the same combination of loraze-
pam and hydromorphone 90 minutes before BMAB with a 
weight-based dose and found significant reduction in the 
percentage of patients experiencing moderate/severe pain.11

Holdsworth et al compared the use of propofol/fentanyl 
general anesthesia versus only EMA cream versus EMA 
cream plus midazolam for BMAB pain prevention in children 
and found general anesthesia to be significantly effective in 
reducing pain compared with EMA and EMA/midazolam.12

Ng et al used EMA along with patient-controlled analgesia 
with alfentanil and local anesthesia for reducing pain during 
bone marrow harvesting but they did not compare the effect 
of addition of EMA on pain reduction.13

In our study, we found a significant reduction in the pain 
severity with the use of tramadol 50 mg per oral along with 
local lignocaine infiltration compared with lignocaine local 
infiltration alone or EMA cream added to local lignocaine 
infiltration prior to BMAB. Also, the percentage of patients 
who experienced moderate or severe pain with BMAB was 
reduced significantly in the tramadol arm.

In our study, mean pain intensity was higher compared 
with other studies probably because all of our patients 
underwent bone marrow core biopsy in addition to bone 
marrow aspiration. And this may also have contributed to our 
patients having significant benefit in pain reduction com-
pared with some of the other negative studies.14

In various studies, different factors have been found to cor-
relate with increased pain severity with BMAB despite vari-
ous interventions. Some of the factors found by them to be 
associated with increased probability of experiencing higher 
pain are high BMI, increased duration of the procedure, 
younger age, and anxious patients.1 In our study, we stud-
ied various variables and found the following factors to be 
associated significantly with higher pain: ECOG performance 
status ≥3, age ≥50, duration of BMAB >10 minutes, BMI ≥30, 
and a provisional/confirmed diagnosis of acute leukemia.

Conclusion
Since pain intensity is subjective, an objective benefit in pain 
reduction with BMAB is difficult to measure and hence may 
be debatable. But we demonstrated a small but significant 
benefit of adding oral tramadol to local lignocaine infiltra-
tion. Further, larger studies in different patient populations 
may be done to confirm this benefit and its subsequent 
incorporation into widespread clinical practice.
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Presented at ESMO Asia conference, Singapore on 
November 22 to November 24, 2019. by the corresponding 
author in the poster presentation category.
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