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The Effectiveness of Using Modified Transcutaneous Spinal Electroanalgesia on Patients
with Acute Sickle Cell Painful Episode
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Objective: To evaluate the effectiveness of modified Transcutaneous Spinal
Electroanalgesia (mTSE) on acute painful episode in sickle cell disease (SCD).

Design: Prospective Non-Randomized Experimental Study.

Setting: Pediatric and Medical Ward, Qatif Central Hospital, Eastern Province of Saudi
Arabia.

Method: A prospective study conducted between April to July 2004. It included all SCD
patients admitted in pediatric and medical wards with moderate/severe acute pain
involving lower back and/or lower limbs, not responding to the initial management over the
first four hours of presentation. Modified Transcutaneous Spinal Electroanalgesia (mTSE)
was used for 90 minutes. Data entry and analysis were done by Epi-Info software (Version
3.2.2).

Result: One hundred seven patients were included in the study. Age ranged between 5 and
50 years. Males were 57 (53.27%); 50 (51.10%) of the females were adults and 32 (56.14%)
of the males were pediatrics. The mTSE had lowered the pain level to mild in 20 (38.46%)
adults, compared to 32 (58.18%) children. Twenty-eight (49.12%) males showed
improvement, compared to 28 (56%) females. Post-mTSE pain score was 3.6+2.5,
compared to 7.5+2.1 pre-mTSE, (p-value<0.01). The response to mTSE was more apparent
in pediatrics (3.1+2.7) compared to adults (4.1+£2.2), P-value=0.01. Pediatric male patients
responded better to mTSE (2.8+2.6) compared to adult male patients (4.1+1.8), P-
value=0.005.

Conclusion: Our preliminary study reveals the efficacy of mTSE in controlling bony pain
of acute painful episodes in SCD patients.
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Painful episode is the most common acute complication in sickle cell disease (SCD) patients; it
is responsible for more than 50% of hospital admissions and most of emergency room visits*.
The management of SCD Eatients during an acute painful episode remains frustratingly
symptomatic and supportive®*>.

Vaso-occlusion in sickle cell disease and its underlying pathophysiology have neither been
understood nor the management of painful episodes has improvement tremendously. Various
treatment methods of vaso-occlusive episodes have been tried but failed to replace the traditional
present method of management*?.

The pain resulting from bony vaso-occlusive episodes is usually very severe and sometimes
excruciating®. In the majority of cases, strong analgesics including narcotics are usually
required. These medications have many side effects>®. Although not frequent, narcotic tolerance
and dependence are real concerns and once established are difficult to manage. Therefore, the
attempt to find non-pharmacologic approach is continuous. Transcutaneous Electric Nerve
Stimulation (TENS) has been tried in the management of sickle cell pain, but the efficacy was
not optimal®. A special form of Transcutaneous Electrotherapy called Transcutaneous Spinal
Electroanalgesia (TSE) known with its supposed wider spread analgesia, compared to the
peripheral nerve stimulation was thought to be more effective in controlling pain**™°.

To the best of our knowledge, no previous study has addressed the use of TSE in acute painful
episode in SCD. The null hypothesis of this study would be that there is no difference in the pain
level in SCD patients with acute painful episodes regardless of whether they used mTSE or not
to alleviate the pain.

The aim of this study is to evaluate the effectiveness of modified Transcutaneous Spinal
Electroanalgesia (mTSE) in the management of acute painful episode in sickle cell disease
(SCD).

METHOD

A prospective non-randomized non-controlled experimental clinical study was conducted from
April to July 2004. Patients with sickle cell anemia and sickle cell B-thalassemia, admitted to
both pediatric (< 12 years) and medical wards (> 12 years) with simple acute bone pain only
involving the lower back and lower limbs were eligible for enrolment in the study. Exclusion
criteria included evidence of SCD and non-SCD complications, history of seizures, implanted
stimulating device (such as a cardiac pacemaker), skin problems, and upper limb pain.

Initial management was started by hydration and analgesia. Those patients with moderate to
severe painful episodes who did not respond to the initial management for the first 4 hours were
offered mTSE treatment.

Informed consent was obtained from the patient or the parents as appropriate. A pretest
structured questionnaire was filled by the team itself. The questionnaire contained four variables:



age, gender, pain score before applying mTSE and pain score after applying mTSE. Patients who
met the inclusion criteria were asked to sign a consent form. Numerical rating (0-10) and visual
analogue scales were used for pain intensity assessment in both adult and pediatric age groups
respectively; 0 signifies “no pain” and 10 being “worst imaginable pain”, the patients were asked
to indicate their pain intensity before and after using mTSE""**.

The primary TSE device used was Endomed 982. The TENS mode of this device can give
minimum wave length of 20 microseconds, and maximum frequency of 200Htz. Due to the
hospital limited device availability, those parameters were modified as follows: maintain a wave
length of 20 microseconds, frequency of 100Htz and an amplitude of maximum tolerated; that
gives just a tingling sensation, which could reach up to 50M Amp to obtain the required device
parameters for TSE, wave length of less than 10 microseconds, and a frequency of 600Htz.

The application time was 90 minutes unified for all patients. The electrodes were placed, as
recommended for TSE, on the skin overlying the spinal cord. The anode was placed over spinous
process of T1 and the cathode over spinous process of T12, regardless of the pain sites.

Data entry and analysis were done by Epi-Info software (Version 3.2.2). The frequencies of all
the studied variables were calculated. In comparison, Chi-square (x?) and P-value were used for
categorical variables.

RESULT

The study included a total of 107 Saudi patients with moderate to severe pain level (4-10). Age
ranged between 5-50 years. Their mean age and SD were (18.0 = 12.6 years). Sickle cell disease
male patients were 57 (53.27%).

Twenty-seven (54%) female patients were in the adult age group (>12 years), while the males
were the majority of the pediatric age group 32 (56.14%).

Twenty (38.46%) adult patients had their pain level lowered to mild (0-3) after the use of
modified TSE. Thirty-two (58.18%) pediatric patients have reported mild pain (0-3) after
applying the mTSE, see figure 1.
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Figure 1: Modified Transcutaneous Spinal Electroanalgesia (mTSE) use according to Age

Twenty-eight (56%) patients had reported decrease in their pain level to mild, compared to 28
(49.12%) male patients who had their pain improved after applying mTSE, see figure 2.
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Figure 2: Modified Transcutaneous Spinal Electroanalgesia (mTSE) use according to
Gender

There was no observed statistically significant difference in the mean pain score level before
applying mTSE between pediatric (M 7.3 + 2.3) and adult age group (M 7.7 + 1.8) (Kruskal-
Wallis test for two groups=1.3), (P-value 0.11), see table 1.



Table 1: Modified Transcutaneous Spinal Electroanalgesia (mTSE) use according to
Gender and Age

Mann-Whitney/Wilcoxon

Mean+8SD  Meanz SD  Total Test (Kruskal-Wallis test) *P value
Male 29.8+13.7 8.5+2.2 57 .
Age Female 27.3:80  8.9+18 50 NA NA
Pre + mTSE Pain Score 7.7%£1.8 7.3+2.3 - 1.3 0.2
Pre mTSE Male 6.6+1.0 7.442.1 57 1.7 0.19
Pain Score Female 8.8x1.8 7.1x2.7 50 5.4 0.02
Post mTSE Pain Score 41+22 3.1+ 2.7 - 6.5 0.01
Post mTSE Male 4.1+1.8 2.8+£2.6 57 8.0 0.005
Pain Score Female 4.0£2.6 3.6£2.9 50 0.4 0.5

*P-value < 0.05 indicates statistical significance, § SD; Standard Deviation.
**NA, not applicable, TmTSE; modified Transcutaneous Spinal Electro analgesia

The response to mTSE was statistically pronounced in pediatric age group (M 3.1 + 2.7)
compared to adult age group (M 4.1 + 2.2), (Kruskal-Wallis test for two groups: 6.5), P value
0.01, see table 1.

Female pediatric patients had statistically significant less mean pain score before application of
MTSE (M 7.1 £ 2.7) compared to female adult patients (M 8. 8+ 1.8) P value 0.02, see table 1.

Male pediatric age group have responded better to mTSE (M 2.8+ 2.6) compared to male adult
age group (M 4.1+1.8), P value 0.005), see table 1.

DISCUSSION

TSE was mainly used in the management of patients with chronic pain. In addition, it was used
in some acute painful conditions such as post-operative pain''. Although it was not significantly
effective in patients with acute postoperative pain, there was a trend toward possible efficacy
over control group™. Unlike our group of patients who clearly demonstrated that mTSE is
effective in reducing acute pain of sickle cell disease.

Significant inflammation and or excessive movement were among the factors that prohibit TSE
efficacy in patients with painful conditions*. Release of inflammatory mediators is an indicator
of inflammatory reaction in acute painful crises?®?!. Although this study did not address the
inflammatory process involved in acute pain, the high statistical significance of the findings,
despite the modification of TSE parameters, supports its efficacy in such setting.

Regardless of pain site, electrode placement on T1 and T12 is associated with wide spread
analgesia due to the proposed centrally provided stimulation'!. Despite the inclusion of only
patients with pain in the trunk and lower extremities, it is theoretically expected that SCD
patients with upper limb pain may respond to TSE. Further studies are needed to explore such an
issue.



The effect was more apparent in pediatric SCD patients. This is not unusual because adults had
long-term exposure to the disease and usually complicated with anxiety, depression and possible
tolerance to narcotics’*?®. Adult females have responded better than adult males, while the
opposite has occurred in pediatric SCD age group. There is no clear explanation other than a
possible placebo effect in adult females, and or females in pediatric age group could not
appreciate the difference as they had less pain pre application of mTSE.

TSE mechanism of action to relieve pain is not well understood. It includes the gait theory, and
possible release of endorphins. Tolerance to exogenous narcotics may cause blunted response to
released endorphins.

The effect of the psychosocial factors on both perception of severity of pain, and the amount of
pain relief by various management modalities cannot be ignored.

The use of mTSE parameters needs to be confirmed by further studies. If the efficacy can be
replicated, this will make it possible for places with limited facilities to try this modality for
acute pain management. Furthermore, the mechanism of action of such modification in pain
management needs to be explored.

The present study has a number of caveats, which need to be acknowledged. First, the clinical
trial was limited to patients only and no control group for comparison. Second, the main outcome
of the study was subjective with no supportive objective measures to evaluate the efficient use of
mMTSE in acute pain management. Third, the pain relieving effect was measured immediately
with no known period for its long lasting effect.

The fact that TSE can be used repeatedly without apparent side effects, and post application long
duration of pain relief may last up to few days in chronic painful conditions makes it feasible to
explore the repeated application in the future studies. Small portable devices with TSE
capabilities are available for self-application to treat pain in its early stages than when it is well-
established

CONCLUSION

This preliminary study reveals the efficacy of mTSE in controlling pain of acute sickle cell
episodes which might be helpful to reduce the need for pharmacological pain relieving
agents. Multicenter randomized controlled trials to explore the use of mTSE in generalized
pain are advised.
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