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EFFICACY OF PHENYTOIN SODIUM IN THE MANAGEMENT OF
POST OPERATIVE PAIN

© G. A.ESSIET,* A. ESSIET** AND J. O. AKPAN*

Departments of Pharmacology* and Surgery™*, College of Medical Sczenz.’es
Umvers:ty of Calabar, Calabar, Nzger;a

Summary: Postepe;ratwe pain ‘in three groups of Nigerian patients, comprising 15 cases each of minor,
intermediate and major -surgical operations, was treated with phenytoin sodium, dihydrocodeine and
paracetamol respectively. The aim of the study was to determmine the efficacy of phenytoin sodium as a
postoperative analgesic agent. Analgesia was assessed using the results of verbal rating scale scores namely,
PID (pain intensity difference), SPID (summ of pain intensity difference} and TOTPAR (total pain relief) and a
" modified global rating scale. The results showed phenytoin sodium to be superior to paracetamiol in the
treatment of all grades of pestoperatwe pain. It was equipotent to dihydrocodeine in mild and moderate pain,
- while dihydmcodeme was superior in severe pain. It is concluded that Phenytmn sodiun is an efficacious

anaiges;c agem in mild to moderate postoperatwe pain.
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lntrﬂductmu :

Medical care often- involves surg;ca& operatmns A
constant accompaniment of such operations is pain,
which may be mild, ‘moderate or severe, often
equating in this sense, to minor, mermediate or
major - surgery.. Conventional ~drugs used: i the
treatment of sich pain are either opiates, with their
well known propensity “ for addiction, sometimes
even with a singie dose (Bond, 1981) or non
steroidal - anti-inflammatory ~ agents: [NSAIDS),
which have a propensity for causing gastric erosion
(Insel, 1990). This tendency would naturally be
higher in the postoperative period because of the
stress of surgery and. the usually starved ("empty
stomach’) ‘preoperative state. of some surgical
patients, The desirability of having an efficacious
aralgesic apent devoid of the above side effects
caused us to investigate a drug ‘which though having
analgesic properties and devoid of these undesirabie
effects, 15 not listed a8 an- analgesic in the index of
ethical preparations. This drug is phenytoin sodium.
1t is an established anti-convulsant drug (Semith ef o,
1988) with analgesic properties (Swerdlow, 1984,
Ludwig and Otio, 1982} It is not addictive as
epileptics take it for prolonged periods. It is a
bioelectrical modutator (Hartman er af, 1986} and is
known to aid wound healing (Smith et of, 1988).
Approval for the study was obtained from the
ethical committee of the University of Calabar
teaching hospital where most of the study was
conducted and all patients recruited into the study,
gave informed consent.

Patients and methods.

Using an open non-crossover method, the analgesic
efficacy of phenyloin sodium in the treatment of
postoperative pain was assessed against those of

representatives of two groups of ‘standard analgesic
agents, namely dihydrocodeine and paracetamol.
The surgical operations were categorized as minor,

intermediate and major. Included in the ‘minor™:

group were operations involving minimal tissue
damage like excision of subcutaneous lipomata and
other small lumps.  The ‘intermiediate’ group

comprised ‘operations involving more extensive

digsections than the minor group e.g. uncomplicated
herniorrhaphies, varicecelectomies and
hydrocelectornies, For the ‘major’ group were
patients undergoing prostatectomy, a procedure that
is a fot more invasive and involves more tissue
damage than the minor and intermediate groups.
Patients who had general anacsthesia for their
procedures were excluded from the study, as their

immediate post operative state ‘would mot’ be

condizcive for administration of the analgesic agents
which were given orally nor would it allow effective
verbal commuication. All the patients recruited nto
the study were made to score their baseline pain
intensity (which is the first experience of pdin post
operatively}, using the verbal rating scale {Sunshine
et al, 1993) as O for no pain; 1 for mild pain; 2 for
moderate and 3 for severe pam. The appropriate
drugs were then administered and the scoring
repeated in the first haif hour and then hourly for
eight hours. All drugs were administered orally
giving the highest tolerable and safe dose of each
drug as follows: phenytoin sodium {epanutin, Parke-
Davig) 100 mg three times /day, paracetamol
{panadol, Smith Kiine Beecham) lg three times/day
and dihydrocodeine tatrate (DF. 118, Glaxomed) 80
mg three times/day.  Administration of the
medications was continued and at the end of 48
hours the patients were caused to grade their overall
pain management, using 3 maodified global rating

R B T A R NN i A TN e e e e

A R A e e e e e S A A T S

A



G. A. Essiet et al 73

scale as 1 for Poor; 2 for Fair and 3 for Good.
{modified from Sunshine et af 1993). Patients not
having significant pain relief afler two doses were
given the more potent analgesic, intramuscular
pethidine 100mg 4-6hourly as appropriate and
exchoded from the study

Measuremenis of analgesia (after Laska et al,,
1967) Pain intensity difference [PID] scores were
calculated for each observation and the sum of pain
intensity difference [SPID] obtained by adding
hourly PID scores. Total pain relief scores
[TOTPAR] were obtained from the sum of hourly
pain relief values weighted by the time interval
between observations. Peak percentage PID, the
‘maximum achieved pain relief score’ divided by
the ‘maximum  attainable pain relief score’
multiplied by 100 was worked out for each group.
Data obfained were subjected to computer analysis
to determine medns, percentages, standard errors
and tests of significance by student-t test. Results
are presented in tabular and computer generated
graphic forms.

Results.

One hundred and thirty five patients were studied,
89 males and 46 females [M: F - 1.9:1]. Tablel
shows the age range, weight distribution and other
socio-demographic data of the patients. All patients
complained of some degree of baseline pain post
operatively. In the minor surgery group (n-45), 31
patients (69%) complained of mild pain, 9 (20%) of
moderate and 5 patients (11%), of severe pain. In
the intermediate surgery group {n-45), 7 patients
(16%), had mild pain, 28 (62%) moderate and 10
(22%) severe baseline postoperative pain. In the
major surgery category, 5 (11%), 12 (27%) and 28

{62%) patients complained of mild, moderate and
severe pain respectively.

The results for the various modalities of
pain assessment are shown in the different rows of
Table2. Table 2 (i) shows the sum of pain infensity
difference (SPID) as per drug treatment group. For
the mild pain group, the scores were; phenytoin;
8.55, dihydrocodeine; 8.60 and paracetamol; 7.55. In
the moderate pain group, phenytoin was 8.97,
dihydrocodeine; 9.01 and paracetamol; 8.37. The
difference was most marked in the severe pain
group, with phenytoin; 10.26, dihydrocodeine; 12.39
and paracetamol; 10.10. Total pain relief scores
[TOTPAR] results are shown in Table 2(ii). Scores
for the mild pain group were 16.28, 16.32 and 15.70
for ‘phenytoin, dihydrecodeine and paracetamol
respectively. For moderate pain, the scores in the
same order were 13.91, 13.90 and 12.29, while in the
severe pain group, dihydrocodeine scored 13.00,
paracetamol 10.31, and phenytoin 10.68. Patients’
assessrnent of pain management is reflected in Table
2{1ii} as the average of the Global rating scores by all
the patients in each group. The scores for
dihydrocodeine in mild pain (2.97) and severe pain
(2.78) were higher than for phenytoin (2.93 for mild;
2.06 for severe) and paracetamol (2.50 for mild; 1.85
for severe). The score for dihydrocodeine was 2.85
and phenytoin 2.82. The global rating scores
{maximum 3) and the number of patients per score,
for the various pain groups following administration
of the drugs is compared in Table 3. Analysis of
pain relief in the different grades of postoperative
pain showed that 33 patients (74%) in the phenytoin
group had ‘good’ relief from their baseline
postoperative pain. Five (11%) had “Rir’ relief while
7 (15%) had ‘poor” brelief.

Fig. 1 Time-2ffact curve for mean pain relief scores of severe pain in different
study drugs
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- .Table I Socio-demagraphic variables of patients

TSR PATIENTS  CHARACTERISTICS — NUMBEROF  PERCENTAGES
. VARIABLES  OFVARIABLES  PATIENTSn=135 = (%)

Background

Educational
Background

Means of
livelihood

' '_',Re‘l:igimj , ”j: .

- 18-25"
2633
4249

5087

. 58-63.

673

45249
50 -54:
5559
60 - 64
6589
70 =74
75.-79
80" - 84
85 -89

. Males
. Females

. Christianity
Clslam
Others

CEfik
Northern Cross
Riverians
Igho speaking
Yoruba
Hausa
Others

Wo formal Education
Primary education”

Secondary education
Tertiary education

Senior Civil Servant
. Junior Civil Servants
Large Scale business
Small scale business
. Fishing
Students

9

28
28
27

20

2

26
74
35

26
29
20

28 -

22

12
16
21

10

34

80
15

48
21
5y

19
55
26

19
21
15
21
16
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?"ab}e 2 Analgesw parameters of Phenytom agamst those of Dihydrocodeine and Paracetamol

Parameters : Phenytoin group Dihydrocodeine Paracetarmol
group group
{iy SPID scores : . '
Miild pain 8.55%+0.02 8.604 0.02 7.55+0.5
- Moderate pain C8.97Y 002 2.01+0.02 . 837+0.02
.. Bevere pain - 10.269 + 0.0} 12,39+ 0.01 10.10:% 0.01
(i) TOTPAR scores : _ ,
- Mildpain . - 16,28 + 0.0} 16,32+ 0.02 15,70 +0.03
Moderate pain - 13919 2 0.01 13.90+ 0.0} : 12.29+ 0.02
‘Severe pain 10.68% + 0.02 13.00 0,01 1031+ 0.02
(i) Global Rating
scores - - : o A
- Mildpain . 2939004 2,97 003 - 2.50%£0.06
- Moderate pain. 2.82% 4006 2854+ 0.04. 2.21+£ 005
. Severe pain: . 2.06%+ 0.07 2.78+ 0.06 1.85% 0.05
(ivy Time of PFIBD : .
. {Hours) . S
Mild pain . 40720.13 3.03+£0.03 2.00 +£0.04
_ Moderate pain 413013 3.03+0.04 2.03+0.01
. Severe pain 420%0.10 311+ 0.05 2.03+0.02
: (_v) - Peak - . PID
percentage . ; S \ L
“Mild pain - 96.5+0.11 97.3+0.09 84.5£0.12
Moderate pain 88.5+0.15 89.44:0.17 73.1+£0.21
Severe pain 560002 §1.8£025 _45.0+0.25

Ai)ove re'sults.shé)w' mean +SEM; n~=

lf
.Qn

i SPHD = Sum of pain mtensxty difference  TOTPAR = Total pain relief

- PID= Pain intensity difference’ X = statistically, no significant difference between it and
dihydrocodeine at P <0.05. .y = statistically, there is a difference between it and paracetamol

. in favor of pheytoin at P<<0:05;  z = stafistically, there is a difference between it and
dlhydrocodeme in favour of dihydrocodeine, at P< (.05, ‘

Tabte 3 Raung of pain re!xef by patients fo!lowmg admzmstmnon of the various dmgs in the
I ﬁ”erem pain groups

Study S : . Poor Fair _ Good
. Groups » o (1) 2 . 3)

. Pheaytoin . : .
Mild pain (n=15} - H7%) 14(93%)
Moderate pain (n=15) H7%) 2(13%;) 12(80%)

- Severe pain (n=15) 6(40%) 2(13%) T(47%)
Dihydrocodeine :
Mild pain(n=15) - 1{7%) 14(93%)
- Moderate pain(n=15) - - 213%) 13(87%)
Severe pain{n=15) W7%) I(7%) 13(86%)
Parazcetamol : _ .
Mild pain{n=15) 2(13%) 2{13%) 11(74%)
Moderate{n=15) 4(27%) 3(20%) 8(53%)
Severe pain{n=15) 7(46%6) 3{20%) 5(34%)

* Significantly different from phenytoin (p<0.05) # Significantly different from paracetamol (p<0.05)
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Discussion

Phenytoin. sodium & drug well known for its

anti-epileptic properties (Morselli and Franco-
Morselli, 1980}, is. actuaily a bioelectrical
modulator (Harﬁman et ai 1984}, a regulator of
neurotransmitter’ eﬁec&s and also a regulator-of
trans-membrane ionic fluxes/intraceliular ionic
distribution (Twombly and Narahashi, 1986).
It is listed solely as an anti-epileptic and anti-
arrhythmic “drug - (BNF,  2002)," - thtis
diminishing ‘its other feasible clinical uses,
which includes the relief of pain (" Swerdiow,
1984). The efficacy of phenytoin as an
anaigesw has been reported only for chronic
pain {Cl:ﬁbrd and Trotter, 1984). Ei)«:ept for
the report ‘of” tredtment of the pairt of acute
trigeminal ~newralgia (Von  Albert)” 1978),
which is really an acute on chronic condition,
the authors did not find any report. in the
literature off the efﬁcacy of phenytoin in acute
pain. The ﬁndmgs in this study clearly show
phenytoin sodium as an effective postoperative
analgesic agent for mild to moderate
postoperative pain thus provmg its efficacy in
the treatment of acute pain. TOT?AR seores
for phenytom were notably higher ‘than for
paraoatamoi iri alf grades of pain (Table 2ii).
Hourly pain relief scores among the different
treatment groups for cach class of pain showed
a definite pattern, Fig.1 iilustrates the pattern

for severe pain. In - the first four hours  of -
observation, d:hydmcedeme was “leading ‘the -
“other “diugs as ™ follows:” “diydrocodeing > -
paracetamol > phenytoin. Dufing the last four
hours, the scores for phenyioin incressed

significantly (p<(0.05) over dihydrocodeine,

such that while the effeets of the other

medications were wearing  off, that of
phenytoin reached its peak and was sustained
up to about the sixth hour before decreasing.
Even during the ‘decreasing’ phase, the scores
were still relatively higher than those of
dihydrocodeine and paracetamoi

Overall, the results from this gucEy show
phenytoin as being a more efficaciois agent
than paracetamol  and  comparable  to
dihydrocodeine in the teatment of mild to
moderate postoperative  pain. This property
together with other known qualities of the
drug, like being anti-depressant, non addictive
and especially its effect on wound healing
commends it as & désirable alternative to’ the
more commmonly used analgesic agents in post
operative pain managément.
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