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TH E earliest known description of a pa infu l affliction of the face which 
might be considered as trigeminal neuralgia, according to Stookey and 

Ransohoff,1 is found in the writings of Aretaeus in the first century A.D., 
and the first ful l description by a physician of tic douloureux together with 
an account of his t reatment is that by Locke. In 1776, Fothergill2 reported 
14 cases of facial pa in that was typical trigeminal neuralgia. 

T h e medical t reatment of this disease has been disappointing since the 
entity was first described. In recent years, anticonvulsants have been 
advocated as therapy for trigeminal neuralgia.3-7 Blom5 contended that 
diphenylhydantoin, in addit ion to its anticonvulsant properties, affects 
synaptic transmission at levels caudal to the mesencephalon, and on this 
basis he has used the drug in the treatment of tic douloureux. T h e 
beneficial effects have generally been confirmed,8"13 however results with 
this drug are variable. Administered in low doses, diphenylhydantoin often 
is ineffective, while the high dosages sometimes necessary to control 
symptoms are poorly tolerated. 

Blom3 and others 6 - 8 ' 1 4 - 2 3 have reported their experience with Tegretol 
in the treatment of trigeminal neuralgia. T h e results have been most 
promising in that the drug produced a consistent decrease in pa infu l 
paroxysms and was tolerated well by most patients. Our report is an evalua-
tion of our experience using Tegretol in the treatment of trigeminal 
neuralgia in 30 patients. 

Materials and methods 

Tegretol was administered to a total of 36 patients, of whom 30 had 
trigeminal neuralgia. T h e other six patients had atypical facial pain and 
are excluded f rom this study. T h e diagnosis of trigeminal neuralgia was 
made on the basis of the following four criteria: (1) paroxysmal pain with 
intervals of relief, (2) pain confined to the area of the trigeminal nerve, 
(3) no objective evidence of motor or sensory deficit along the distribution 
of the trigeminal nerve, and (4) the presence of trigger areas. T h e presence 

* Carbamazepine, G-32883, supplied for this study through the courtesy of T. P. S. Watts, 
M.D., Geigy Pharmaceuticals, Ardsley, New York 10502. 
f Fellow, Department of Neurologic Surgery. 
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of trigger areas is not absolutely necessary, bu t it is a valuable ad junc t 
in confirming the diagnosis.1 

All SO pat ients wi th tr igeminal neuralgia were seen and examined by one 
or by bo th of us. T h e i r progress was followed by means of personal inter-
view or by ques t ionnai re at month ly intervals. O u r evaluat ion of Tegretol , 
in the m a n n e r of an uncontro l led study, began in Janua ry 1965. It was 
concluded in J a n u a r y 1968, in order to have a six-month follow-up per iod 
for those pat ients who had been treated wi th in the last year. 

T h e pat ients ' ages ranged f rom 27 to 86 years, wi th most of the pa t ien ts 
beyond the fifth decade of life. T h e r e were 20 women and 10 men , a sex 
ra t io of 2 :1 . T h e incidence of right-sided involvement was slightly more 
than the left-sided, and in one pa t ien t there was bi lateral third-division 
involvement . T h e second and th i rd divisions of the t r igeminal nerve were 
most of ten affected, in about equa l frequencies. Sixteen pat ients repor ted 
uni la tera l pa in in more than one division. T h e dura t ion of illness ranged 
f r o m two months to 30 years, the average time being about eight years. Of 
the 30 patients, 21 had been treated previously with d ipheny lhydan to in in 
dosages ranging between 100 mg and 200 mg t.i.d. Four pat ients had good 
relief of pain, a l though temporary; two pat ients obta ined some relief; 
and 15 pat ients h a d no relief of pain . 

T e n pat ients h a d previously undergone surgical neurolysis of the sensory 
root of the t r igeminal nerve, wi th poor results. T w o pat ients h a d under-
gone neurolysis twice wi th in one year, and in one pa t ient neurolysis was 
done twice wi th in six months . 

N o n e of the pat ients included in our study had associated illness, such 
as mul t ip le sclerosis or a cerebellar-pontine angle tumor ei ther ini t ial ly or 
later. 

Tegre to l was administered to all 30 pat ients in dosages r ang ing f rom 
200 mg t.i.d. to 200 mg q.i.d. Eight pat ients were totally asymptomatic on 
200 mg b.i.d., and in one pat ient , 100 mg t.i.d. would completely control 
the pa in . T h e dura t ion of t rea tment ranged f r o m six mon ths to three 
years. T h e fol lowing six init ial laboratory determinat ions were made for 
each pa t ien t before adminis t ra t ion of Tegre to l : complete blood count and 
differential count, platelet count, urinalysis, serum glutamic oxaloacetic 
t ransaminase content , serum alkal ine phosphatase content , sulfobromo-
ph tha le in re tent ion. Determinat ions of the values were repeated at month ly 
intervals af ter adminis t ra t ion of the drug. 

Results 

All 30 pat ients were pain-free wi th in 24 h r af ter receiving Tegre to l . T w o 
pat ients had recurrence of pain, one wi th in the first week and the other 
af ter 48 days of t rea tment . Twenty-eight pat ients had complete remis-
sion of pa in with no recurrences. All of the pat ients were once again 
able to eat solid food, dr ink hot and cold liquids, and brush their teeth. 

Twenty-eight pat ients received the d rug for times ranging f r o m six 
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mon ths to three years wi th no m a j o r adverse effects. T h e two pat ients 
receiving the d rug for less than six months were those who had re-
currence of pain . Adminis t ra t ion of the d r u g to the first pa t ien t was 
s topped af ter one week, and to the other a f te r 48 days. Both of those pa-
tients had complete relief of pa in after undergoing neurolysis. T h e course 
of Tegre to l had to be s topped af ter one week in a th i rd pa t i en t because of 
the development of an erythematous rash. T h e d rug was wi thhe ld for 10 
days and then administered, wi th no recurrence of the rash. O the r 
adverse effects included lethargy, headache, nausea, and light-headedness. 

Of the 28 pat ients who obta ined complete relief of pain, f rom the drug, 
n ine discont inued t rea tment in the belief that they had been cured. All 
n ine experienced pa in again wi thin 24 hr, b u t the pa in disappeared when 
they again took Tegretol . 

As stated previously, the progress of each pa t i en t was followed at month ly 
intervals. Only one pa t i en t h a d abnormal results of laboratory tests. T h i s 
pa t i en t showed an increase in the su l fobromophtha le in re ten t ion f r o m 1 
percent to 10 percent in one month . T h e course of Tegre to l was dis-
cont inued for two weeks, a f te r which t ime the su l fobromophtha le in reten-
t ion was 2.1 percent . T h e course of Tegre to l was restarted and all succeed-
ing su l fobromophtha le in re ten t ion values have been normal ; a laboratory 
er ror possibly could account for the discrepancy. 

Comment 

Tegre to l is an iminost i lbene. I t is re lated to the im ip ramine g roup of 
drugs b u t not to the hydantoins . Its main pharmacologic proper ty is a po ten t 
ant iconvulsant action, especially with respect to s trychnine-produced 
seizure activity, suggesting tha t the site of action is at the spinal cord 
level.23 T h e d rug has been f o u n d to inhib i t polysynaptic reflexes such as 
the l inguo-mandibular reflex of cats; the monosynapt ic reflexes such as 
the patel lar reflex are only slightly affected.24 T h e manufac tu r e r of 
Tegre to l states that the medicat ion inhibi ts neuromuscula r transmission 
a n d tha t it has a significant b u t not p ronounced sedative effect and only a 
slight analgesic effect. 

Al though serious blood dyscrasias such as aplastic anemia 2 5 ' 2 6 have 
been repor ted af ter its use, we have not seen any serious adverse effects. 
M i n o r effects such as mi ld headache, nausea, light-headedness, lethargy, and 
a skin rash occurred in seven patients . These un toward effects were transi-
tory and the pat ients d id no t have to discont inue use of the drug, except 
for one pa t ien t in whom it p roduced a skin rash. T h e medicat ion was 
wi thhe ld f r o m tha t pa t i en t for 10 days, du r ing which t ime the rash re-
gressed and the course of therapy was restarted with no fu r the r difficulty. 

Mechanism of action of Tegretol 

T h e pathogenesis of t r igeminal neuralgia is no t known. Many theories 
of etiology have been proposed, b u t there has been lit t le or no agreement . 
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T h e r e seems to be a m a j o r division among the various authors in to 
those who propose a per iphera l cause27 '29 as opposed to those suggesting 
d is turbance in the bra in stem.7 ' 12' 30 

Similarly, the mechanism of action of Tegre to l and of d iphenyl l iydantoin 
in the control of tic dou lou reux is not known. T h e r e has been significant 
evidence, though, to suggest tha t the effect of bo th drugs is central, 
seeming to suppor t the concept of a central pathogenesis of the disorder. 

As stated previously, the p ronounced ant iconvulsant effect of the drug, 
especially with regard to strychnine-produced seizure activity suggests 
that its locus of action is in the spinal cord. Hernández-Peón 1 0 implan ted 
mul t ipo la r electrodes in to the spinal t r igeminal sensory nucleus and in the 
cen t rum m e d i a n u m of the tha lami of cats tha t were awake. Sensory 
transmission of facial p a i n impulses was s tudied immediate ly before 
and af ter the adminis t ra t ion of Tegre to l at doses of 10 mg per k i logram of 
body weight. H e concluded tha t the d rug produced a par t ia l b u t signifi-
cant depression of the tr igeminal-evoked potent ia ls recorded f rom the 
bu lba r level. T h e reduc t ion observed in the spinal V sensory nucleus 
never went beyond 50 percent of the ini t ial ampl i tude; however, the 
d iminu t ion of the tha lamic potent ia ls recorded f rom the cen t rum me-
d i a n u m frequent ly reached f r o m 80 to 90 percent of those in the prepharma-
cologic control period. There fo re , the part ia l blocking of t r igeminal pa in im-
pulses at their ent rance to the central nervous system could be the cause 
of a d iminu t ion of pa in in cases of t r igeminal neuralgia. T h e complete 
disappearance of that pa in , as observed clinically, can bet ter be expla ined 
by the action of the d r u g on thalamic neurons affected in sensory inte-
gra t ion and associated wi th pa in percept ion. 

F r o m m and Kil l ian8 recorded extracellularly, wi th glass microelectrodes 
placed in the rostral p a r t of the spinal t r igeminal nucleus of cats, the 
activity of single neurons. Diphenyl l iydantoin , given in threshold doses of 
3 m g per ki logram of body weight, was f o u n d to cause a t ransient increase 
in latency and a decrease in repeti t ive firing in response to o r thodromic 
s t imulat ion, while the response to ant idromic s t imulat ion remained un-
changed. T h e increase in latency was qui te variable. By contrast, a 
threshold dose of Tegre to l (4 m g per ki logram of body weight) had a much 
more prolonged and less variable effect wi th response to increase in 
latency and decrease in repet i t ive firing in response to o r thodromic stimu-
lat ion. Tegre to l also had no effect on response to an t idromic s t imulat ion. 

Results both of Hernández-Peón 1 0 and of F r o m m and Kil l ian8 sub-
stant iate the view that Tegre to l inhibi ts polysynaptic transmission. Tegre-
tol has been shown to inh ib i t polysynaptic transmission in bo th the spinal 
t r igeminal nucleus and in the cen t rum m e d i a n u m of the thalamus. Al-
though the d rug produces a more p ronounced inh ib i t ion on polysynaptic 
transmission in the cen t rum med ianum, it cannot be stated with cer-
ta inty tha t this area is its m a i n locus of action. 
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Summary 
Tegre to l was given in dosages of f rom 100 to 800 mg to 30 pat ients who 

had t r igeminal neuralgia . All of the pat ients were completely free of 
pa in wi th in 24 hr . I n two pat ients the pa in recurred and was finally re-
lieved af ter neurolysis. N ine pat ients who discont inued use of the drug, in 
the belief tha t they were cured, p rompt ly had r e t u r n of pa in wi th in 24 
hr . T h e i r pa in was once again completely relieved af ter the course of the 
drug was restarted. N o m a j o r complications were noted . Good results were 
obta ined in 28 pat ients . 

Bo th per iphera l and central causes of t r igeminal neuralgia have been 
postulated by other authors . T h e probable mechanism and locus of action 
of Tegre to l are the inh ib i t ion of polysynaptic transmission in the spinal 
t r igeminal nucleus and thalamus. O n the basis of ou r experience with the 
d rug we believe tha t it has a sound and i m p o r t a n t place in the medical 
t rea tment of t r igeminal neuralgia . 

References 
1. Stookey, B., and Ransohoff, J.: Trigeminal Neuralgia; Its History and Treatment . 

Springfield, 111.: Charles C Thomas, Pub., 1959, 366 p.; p. 1-33. 

2. Fothergill, J.: Of a pa inful affection of the face. Med. Obs. Inquir . 5: 129-142, 1776. 

3. Blom, S.: Tr igeminal neuralgia: its treatment with a new anticonvulsant drug (G-
32883). Lancet 1: 839-840, 1962. 

4. Blom, S.: T ic douloureux treated with new anticonvulsant; experiences with G 32883. 
Arch. Neurol. 9: 285-290, 1963. 

5. Blom, S.: Diphenylhydantoin and lidocaine in decerebrate cats. Arch. Neurol. 8: 506-
509, 1963. 

6. Dalessio, D. J.: Chronic pain syndromes and disordered cortical inhibition: effects of 
tricyclic compounds. Dis. Nerv. Syst. 28: 325-328, 1967. 

7. Dalessio, D. J., and Abbott, K. H.: A new agent in the treatment of tic douloureux: a 
preliminary report. Headache 5: 103-107, 1966. 

8. Fromm, G. H., and Killian, J. M.: Effect of some anticonvulsant drugs on the spinal 
trigeminal nucleus. Neurology 17: 275-280, 1967. 

9. Fromm, G. H„ and Landgren, S.: Effect of diphenylhydantoin on single cells in the 
spinal trigeminal nucleus. Neurology 13: 34-37, 1963. 

10. Hernandez-Peon, R.: Central action of G-32883 upon transmission of trigeminal pain 
impulses. Med. Pharmacol. Exp. 12: 73-80, 1965. 

11. King, R. B., and Meagher, J. N.: Studies of trigeminal nerve potentials. J. Neurosurg. 
12: 393-402, 1955. 

12. King, R. B.; Meagher, J. N., and Barnett, J. C.: Studies of trigeminal nerve potentials 
in normal compared to abnormal experimental preparations. ]. Neurosurg. 13: 176-183, 
1956. 

13. Dorsey, J. F.; Hayslip, J . W., and Anderson, K.: Tic douloureux: treatment with 
diphenylhydantoin. Clin. Med. 6: 1395-1398, 1959. 

14. Killian, J. M., and Fromm, G. H.: Carbamazepine in the treatment of neuralgia; use 
and side effects. Arch. Neurol. 19: 129-136, 1968. 

15. Kennett, S., and Cohen, L.: Paroxysmal trigeminal neuralgia; review of thirty-six cases. 
Oral Surg. 25: 374-379, 1968. 

All other uses require permission.
 on August 7, 2025. For personal use only.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


22 Adornato and Dohn 

16. Lutz, E. G.: Treatment of tic douloureux with G-32883 (carbamazepine). Dis. Nerv. 
Syst. 27: 600-603, 1966. 

17. Selman, A. J., and others: Carbamazepine in the treatment of trigeminal neuralgia. J. 
Amer. Dent. Assn. 74: 1220-1223, 1967. 

18. Murphy, J. P.: Tegretol (carbamazepine): a new and effective medical treatment of 
trigeminal neuralgia, with a note concerning its use in the syndrome of thalamic hyper-
pathia. Med. Ann. D.C. 35: 658-663, 1966. 

19. Renter, L. J.: Trea tment of trigeminal neuralgia with Tegretol. Psychiat. Neurol. 
Neurochir. 69: 439-451, 1966. 

20. Arieff, A. J., and others: Tegretol in trigeminal neuralgia. Pilot study. Trans. Amer. 
Neurol. Assn. 91: 186-187, 1966. 

21. Amols, W.: A new drug for trigeminal neuralgia; clinical experience with carbamaze-
pine in a large series of patients over two years. Trans. Amer. Neurol. Assn. 91: 163— 
167, 1966. 

22. Rockliff, B. W., and Davis, E. H.: Controlled sequential trials of carbamazepine in 
trigeminal neuralgia. Arch. Neurol. 15: 129-136, 1966. 

23. Taylor, J . C.: Trigeminal neuralgia treated with G. 32883. (Abs.) Proc. Soc. Brit. 
Neurol. Surgeons: 68th meeting. J. Neurosurg. Psychiat. 26: 553-554, 1963. 

24. Theobald, W„ and Kunz, H. A.: [On the pharmacology of the antiepileptic 5 carbamyl-
5 H-dibenzo (b, f) azepine.] Arzneimettelforschung 13: 122-125, 1963. 

25. Donaldson, G. W. K., and Graham, J. G.: Aplastic anaemia following the administra-
tion of Tegretol. Brit. J. Clin. Pract. 19: 699-702, 1965. 

26. Dyer, N. H.; Hughes, D. T . D„ and Jenkins, G. C.: Aplastic anaemia after carbamaze-
pine. Brit. Med. J. 1: 108, 1966. 

27. Donath, T., and Munkacsi, I.: Morphologische Beitrage zum Kreislauf des gasserschen 
Ganglions. Acta Morph. Acad. Sci. Hung. 5: 275-289, 1955. 

28. Gardner, W. J.: T h e mechanism of tic douloureux. Trans. Amer. Neurol. Assn. 78: 
163-173, 1953. 

29. Kerr, F. W. L.: T h e etiology of trigeminal neuralgia. Arch. Neurol. 8: 15-25, 1963. 

30. Kugelberg, E., and Lindblom, U.: T h e mechanism of the pain in trigeminal neuralgia. 
J. Neurol. Neurosurg. Psychiat. 22: 36-43, 1959. 

All other uses require permission.
 on August 7, 2025. For personal use only.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

