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ABSTRACT

Objective: To compare the efficacy of magnesium sulphate and diazepam in controlling the tetanus spasm.

Methodology: This randomized clinical trial was conducted in Intensive Care Unit, Lady Reading Hospital,
Peshawar from April 2009 to October 2010. Thirty six patients were included in study after fulfilling
inclusion criteria. They were divided into 2 groups equally. Group I included patients that received
intravenous diazepam, while Group II patients received intravenous magnesium sulphate for the control of
spasm. Qutcome variables included cessation of spasm, uncontrollable spasm, death, stay in Intensive Care
Unit, need for artificial ventilation and complications. These were analyzed and the comparison was done
in both groups to see the outcome of patients.

Results: Male to Female ratio was 5:1. Mean stay (in days) in Intensive Care Unit was 30+6 for Group I,
while 14.2+ 3 for Group II. Outcome was better in Group Il as compared to Group I with p-value <0.01,
except for the cessation of spasm and death which were almost equal in both groups. Eighteen patients
needed ventilatory support in Group I, while 4 patients needed ventilatory support in Group II. The length
of stay was double in Group I as compared to Group II. Only one patient had developed Magnesium
toxicity, which was successfully managed, while 8 patients developed complications from diazepam.

Conclusion: Magnesium sulphate was found superior in terms of reducing severity of spasm and
minimizing stay of patients in Intensive Care Unit as compared to diazepam.
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dysfunction is treated with alpha and beta blocker,
ganglion blocker and sodium nitoprusside®. If
respiratory muscles are involved, artificial
ventilation is instituted using muscle relaxants. The
complications resulting from long term heavy
sedation and artificial ventilation contribute to
60% of the total mortalitys’ *!'There is, therefore,
a continuing search for drugs which can control
the spasms and the autonomic dysfunction of
tetanus without the need for heavy sedation and
artificial ventilation”".

INTRODUCTION

Tetanus though preventable through
vaccination, it continues to be a major scourge and
a common cause of death in developing countries'.
Tetanus is a life threatening disease of third world
requiring modern technology’, as heavy sedation
and ventilatory support (with or without muscle
relaxants) are the main stay of management, and
these are not always available to tetanus patients
in those developing countries in which the disease
is prevalent’. Reported mortality for tetanus ranges
between 15-39%°*°, and depends on the
availability and quality of intensive care. Its
severity was graded by Phillips et al® but system
given by Ablett is most commonly used’.

The role for magnesium sulphate in the
management of tetanus has been suggested by
many authors'™"’, but its usefulness in the control
of spasms has not been explored. Majority of our

Conventional treatment for control of
spasms in tetanus patients is diazepam. Autonomic

population is poor socioeconomically and
magnesium sulphate is cost effective drug, because
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it reduces the stay of tetanus patients in intensive
care unit due to its special advantage of
controlling spasms by neuromuscular blockade
without the need for artificial ventilation and
stability of cardiovascular system'’. The
magnesium sulphate has been used effectively as a
drug of choice to control spasms of tetanus
without sedation and ventilatory support” ™ '™ """,

The aim of this study was to investigate
the efficacy and safety of intravenous magnesium
sulphate in controlling of spasms of tetanus
without the need for sedation and ventilatory
support.

METHODOLOGY

This randomized clinical trial was
conducted in Intensive Care Unit, Post Graduate
Medical Institute, Lady Reading Hospital Peshawar
from April, 2009 to October, 2010. Sample size
was 36. Patients were divided equally (18 each)
into two groups by randomization through sealed
envelopes. Group I includes those Tetanus patients
who were treated with conventional intravenous
diazepam for the control of spasm and Group II
comprises those, whose spasm was treated with
intravenous magnesium sulphate.

The study included all tetanus patients
above 10 years of age regardless of any gender
and the presence of severe tetanus patients
qualified them for inclusion to Grade III A of
Ablett's classification’. Tetanus patients with
compromised renal functions on the basis of blood
urea > 108 mg/dl or urine output < 50 ml/hour
were excluded from the study.

All these patients admitted in intensive
care unit were observed for any change of posture
and apparent convulsions after initial assessment
and resuscitation. Informed written consent was
taken from the first degree relatives of all patients
included in the study. Patients were given anti
tetanus toxin, tetanus toxoid, intravenous benzyl
penicillin and metronidazole, and debridement and
dressing of wound was done where needed.
Tracheostomy was done within 48 hours after their
admission in intensive care unit. General
management included Chest and Limb
physiotherapy, tracheal suction, skin and mouth
care.

In Group II patients, before starting
magnesium sulphate, serum magnesium, serum
calcium, serum electrolytes, serum creatinin and
blood urea of the patients were checked. A loading
dose of 4g magnesium sulphate intravenously over
20 minutes in 100 ml Dextrose Saline followed by
infusion of 2g/hour’. The rate of magnesium
sulphate was increased by 0.25-0.5g 8 hourly till

control of spasm was attained, as long as patellar
reflex was elicited. The knee jerk was used to
monitor magnesium sulphate overdose. Incidental
complications like hypocalcaemia, hypermagne-
saemia and ventilatory failure were managed
accordingly.

Data was analyzed using SPSS version 10.
Outcome variable was cessation of spasm,
uncontrollable spasm, death, need for artificial
ventilation and presence of signs of magnesium
toxicity or of excessive sedation of diazepam. Chi
square was applied to compare the outcome of
patients in both groups and “p” value < 0.01 was
considered significant. Mean + Standard deviation
were calculated for age and total stay of patients
in Intensive Care Unit. Student “t” test was
applied to compare the mean total stay of patients
in both Groups and “p” value<0.01 was considered
significant.

RESULTS

In this study, Male to Female ratio was
5:1.0ut of 38 patients included in both Groups,
28(73.65%) were male and 10 (26.35%) were
female. In Group I, 12 (66.6%) were male and 6
(33.3%) were female, while in Group II, 14
(77.7%) were male and 4 (22.2%) were female.
Mean Age in years was calculated as 31.2 + 11.2
for Group I, while 28.6 +13.2 standard deviation
was determined for Group II. Mean stay (in days)
in intensive care unit was analyzed as 30 + 6 for
Group I, while 14.2 + 3 standard deviation for
Group II (Tablel).

Outcome criteria was cessation of spasm,
uncontrollable spasm, death, presence of signs of
magnesium toxicity or of excessive sedation of
diazepam and need for artificial ventilation. The
outcome was better in Group II as compared to
Group I with “p” wvalue <0.01, except for the
cessation of spasm and death which was almost
equal in both groups with “p” value >0.01 (Table
1). Nine patients were successfully recovered in
Group I, but their stay in intensive care unit was
double as compared to Group II, in which 8
patients were recovered. Twelve (66.66%) patients
out of 18 needed ventilatory support in Group I,
while only 4 (22.22%) needed ventilatory support
in Group II (Table 1).

The highest risk factor in female resistant
to therapy was tetanus due to septic abortions.
Magnesium toxicity was noted in only one patient
out of 18 in Group II, which was successfully
reversed with intravenous calcium gluconate and
forced diuresis, while in Group I, 8 patients went
into respiratory failure due to excessive sedation of
diazepam, needing ventilatory support (Table 1).
Furthermore, control of spasms in tetanus patients
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Table 1: Comparison of Outcome of Patients in Two Groups (n=36)

Group I (n=18) Group II (n=18)
I/V diazepam I/Vmagnesium sulphate| p -Value
Mean Age in Years 31.6+11.2 28.6113.2 0.102
Mean Stay in ICU (days) 30.6+6 14.213 0.001
Cessation of spasm 9 8 0.201
Uncontrollable spasm 6 4 0.015
Death 9 10 0.201
Need for artificial ventilation 12 4 0.001
. 8 patients developed 1 patient developed signs
Toxicity respiratory failure of magnesium toxicity 0.001

were very rapidly achieved with intravenous
magnesium sulphate as compared to intravenous
diazepam.

DISCUSSION

The effectiveness of magnesium sulphate
was clearly recognized in the management of
tetanus in other parts of the world without causing
sedation. The results of this randomized clinical
trial are in line with study done by Attygalle et al’.
The results are also comparable to the study done
by Osalusi et al', which clearly shows that
magnesium sulphate is a suitable alternative to
diazepam for the control of spasm of moderate
tetanus.

The results of this study is also similar to
the local study done by Khan et al’'. This
prospective observational study was done on 32
patients, of which 11 were found refractory to the
treatment and required ventilatory support and
intensive care unit coverage, and ultimately
expired. In one other local study done by Sikendar
et al' clearly indicates the magnesium sulphate
infusion can be safely used as a drug of choice to
control muscle spasms and reduce the need for
artificial ventilation in post traumatic tetanus
patients. It minimizes the nursing monitoring and
proved to be cost effective therapy, but true
mortality cannot be estimated in this study.

The development of hypocalcaemia seen in
our patients in response to hypermagnesaemia
has been well documented™ *. Its return to
normal value within 2-3 days of stopping
magnesium therapy indicates that hypocalcaemia

was only temporary.

In all our patients included in Group II,
cardiovascular stability was maintained during
magnesium therapy without need for sedatives.
This is contrary to the findings in the case report
by Lipman'’, who questioned the ability of
magnesium sulphate to control autonomic
dysfunction in the absence of sedation.

In comparison magnesium sulphate
effectively controlled the spasms of severe tetanus
with no failure, no need for ventilaory support
except when indicated for lung pathology™. The
ecase of nursing care in conscious cooperative
patients was in marked contrast to the author's
personal experience of 42 patients previously
managed with sedation and paralysis.

Intravenous magnesium sulphate infusion
helps to control the rigidity and mild spasms in
tetanus. In more severe forms of tetanus with
generalized and severe spasms, an adjuvant
sedative drug is required in addition to
magnesium. Attygalle et al ” had stated that the
dose of magnesium required in the very severe
form of tetanus may have unacceptable
cardiovascular side-effects. By following a strict
protocol to avoid such side-effects, while at the
same time trying to get the maximum effect of
magnesium in the therapeutic range for control of
spasms, we have probably shown the most
practical and feasible utility of magnesium
infusion in tetanus.

Earlier authors have reported the utility of
magnesium as the single agent to control spasms
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21,25 .
of tetanus However, our series has not

supported this conclusion. This may be due to the
severe form of disease encountered in our series
characterized by severe generalized spasms and
autonomic instability. However, in mild forms of
the disease the benefit was obvious since the
rigidity and mild spasms were controlled solely by
magnesium infusion, thereby avoiding sedation.

CONCLUSION

Magnesium sulphate was found superior in
terms of reducing severity of spasm and
minimizing the stay of patients in intensive care
unit as well as complications occurring from
spasm, but it does not affect the mortality with this
dreadful disease. Furthermore these results should
be cautiously interpreted due to small sample size.

REFERENCES

1. Osalusi BS, Ogun SA, Ogunniyi A, Kolapo
KO. Comparison of the efficacy of magnesium
sulphate and diazepam in the control of
tetanus spasms. Sci Res Ess 2008;3:571-6.

2. Delport SD. Neonatal tetanus: an opportunity
for prevention. S Afr Med J 1990;77:78-9.

3. Trujillo MH, Castillo A, Espana J, Manzo A,
Zerpa R. Impact of intensive care management
on the prognosis of tetanus: analysis of 641
cases. Chest 1987;92:63-5.

4. Sunko, Chan YW, Cheung RTF, So PC, Yu
YL, Li PCK. Management of tetanus: a review
of 18 cases. J R Soc Med 1994;87:135-7.

5. Reis E, Friere E, Alexandrino S. Tetanus in an
ICU in Portugal. Int J Intensive Care
1994/95;1:120-1.

6. Phillips LA. A classification of tetanus. Lancet
1967;1:1216-7.

7. Ablett JIL. Analysis and main experiences in
82 patients treated in leeds tetanus unit. In:
Ellis M, editor. Symposium on tetanus in
Great Britain. UK: National lending Library;
1967. p.1-10.

8. Attygalle D, Rodrigo N. Magnesium sulphate
for control of spasms in severe tetanus. Can
we avoid sedation and artificial ventilation?
Anaesthesia 1997;52:956-62.

9. Sikendar RI, Samad BU, Ali S, Memon MI.
Post traumatic tetanus and role of magnesium
sulphate. J Ayub Med Coll Abbottabad
2009;21:123-34.

10. Edmondson RS, Flowers MW. Intensive care
in tetanus: management, complications, and
mortality in 100 cases. Br Med J 1979;1:1401-
4.

JPMI 2011 VOL. 95 NO. 02 : 106 ~ 110

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kerr JH, Corbett JL, Prys-Roberts C,
Crampton SA, Spalding JMK. Involvement of
the sympathetic nervous system in tetanus:
studies on 82 cases. Lancet 1968;2:236-41.

Saissy JM, Demaziere J, Vitris M, Seck M,
Marcoux L, Gaye M, et al. Treatment of
severe tetanus by intrathecal injections of
baclofen without artificial ventilation.
Intensive Care Med 1992;18:241-4.

Checketts MR, White RJ. Avoidance of
intermittent positive pressure ventilation in
tetanus with dantrolene therapy. Anesthesia
1993;48:969-71.

Ceneviva GD, Thomas NJ, Kees-Folts D.
Magnesium sulphate for control of muscle
rigidity and spasms and avoidance of
mechanical ventilation in pediatric tetanus.
Pediatr Crit Care Med 2003;4:480-4.

Blake JA. The use of magnesium sulphate in
the production of anaesthesia and in the
treatment of tetanus. Surg Gynaecol Obstet
1906;2:541-50.

James MFM, Manson EDM. The use of
magnesium sulphate infusions in the
management of very severe tetanus. Intensive
Care Med 1985;11:5-12.

Lipman J, James MFM, Erskine J, Plit ML,
Eidelman J, Esser JD. Autonomic dysfunction
in severe tetanus: magnesium sulphate as an
adjunct to deep sedation. Crit Care Med
1987;15:987-8.

Thwaites Cl, Yen LM, Loan HT, Thuy TTD,
Thwaites GE, Stepniewska K, et al.
Magnesium sulphate for treatment of severe
tetanus: A randomized controlled trial. Lancet
2006;368:1436-43.

Attygalle D, Rodrigo N. Magnesium as first
line therapy in the management of tetanus: a
prospective study of 40 Patients. Anaesthesia
2002;57:811-7.

Saltoglu N, Tasova Y, Midikli D, Burgut R,
Dundar IH. Prognostic facors affecting deaths
from adult tetanus. Clin Microbiol Infect
2004;10:229-33.

Khan MA, Igbal J, Rashid A. Magnesium
sulphate infusion: a novel approach to the
treatment of tetanus. Professional Med J
2003;10:271-4.

Cruikshank DP, Pitkin RM, Reynolds WA,
Williams GA, Hargis GK. Effect of
magnesium sulphate treatment on perinatal
calcium metabolism. Am J Obstet Gynecol
1979;134:243-9.

109




COMPARISON OF THE EFFICACY OF MAGNESIUM SULPHATE AND DIAZEPAM IN THE CONTROL OF TETANUS SPASM

23. Monif GRF, Savory J. latrogenic maternal
hypocalcemia following magnesium sulphate
therapy. JAMA 1972;219:1469-70.

24. Somjen G, Hilly M, Stephen CR. Failure to
anaesthetize human subjects by intravenous
administration of magnesium sulphate. J

Address for Correspondence:

Dr. Gauhar Ali

Associate Professor and Incharge

Department of Anaesthesiology & Intensive Care Unit,
Lady Reading Hospital, Peshawar - Pakistan.

E mail: sargramostim@yahoo.com

JPMI 2011 VOL. 95 NO. 02 : 106 ~ 110

25.

Pharmacol Exp Ther 1966;154:652-9.

Attygalle D, Rodrigo N. Magnesium as first
line therapy in the management of tetanus: a
prospective study of 40 patients. Anaesthesia
2002;57:811-7.

110



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

