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Seventy-seven navy enlisted men with a mean age of 23.2 years (range
17 to 48) were admitted to the hospital after their first seizure and
given a provisional diagnosis of convulsive disorder. The subjects were
followed-up for three years to see if reliable predictors of subsequent
seizures and diagnosis could be obtained at the first examination. If
not readmitted because of a second sei'ure, each patient was recalled at
the end of his first and third year in the study for follow-up examina-
tions.

Following a second seizure and readmission to the hospital, 39% were
diagriosed as having a convulsive disorder, 18% a psychiatric disorder,
and 5% a neurological illness. Thirty-six percent never had a second
seizure. Of those experiencing a second seizure, 77% were readmitted
during the first year. Three variables were found to be useful predic-
tors of second seizures and final diagnoses: type of seizure (major
motor); electroencephalographic classification (spikes with or without
slow waves); and presence of post-ictal confusion and disorientation.
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Diagnostic Fact-ors in Adult Males

Following Initial S eizures
6 A Three-Year Follow-Up

Lavecrne C. Johnson, PhD; Williamt L. DeBrilt, AID; Mlichaci T. Long, AID; John J. Ross, AID;
Jon P. Sassin, MfD; Ransomt J. Arthur, AI D, San Diego; and Richard D. Walter, AllD, Los Angeles

Seventy-seven navy enlisted men with a mean to the hospital, 31% were diagnosed as having
age of 23,2 years (rarqe, 17 of 43) were admitted a convulsive -diererder, 16% a psychiatric die.
to the hospital after their first seizure and given order, and 11%-a neurological Illness. Thirty-slix
a provisional diagnosis of convulsive disorder. percent never had -a second seizure. Of those
The subjects were followed-up fair three years to experiencing a second seizure 77% were, read.
see It reliable predictors of subsequent seizures mitted during the first year. Three variables were
and diagnosis could be obtained at the first used as predilcorsk of second sezures and final
examination. If not readmitted because of a see- diagnoses: type of seizure (major motor); electro-
ond seizure, each patient was recalled at the encephalographic claisclfIcation (spikes with or
end of his first and third year In the study for without slow waves); and presence of postictal
follow-up examinations, confusion and disorientlation.

Following a second seizure and readmission (127: 193.197, 197,.)

T hostudies reported to date of lato onset there is no definitive study on how many
seizures have been in patients with multiple patient., experiencing their first seizure at
seizures and with a positive diaguosis of this ago do not experience subsequent sei-
convulsive disorders.1' 4 To our knowledge, zures.

The purposes of this study were (1) to
Acceptedl for pulhibcation Maty 25, 1972. determine how many patients experiencing
Front tho Navy Medical Neuropsyclilatric Itc-

search Unit, San Diego, Calif Mtrs. *Johi,.-in. Do- their first seizuro in young adulthood or
Bolt, long, Ross. fSassin, and Arthuir), and the later wvould inhve a second seizure, and (2)
Department of Neurology, University of California,toderieireabepecosofub-
l~w Angeles (lDr. Walter). Drs. 1)eBollI and L.ong toderiefrlabepdcosofus-
'ire now in private practice in Sain Diego; Dr. Roms quent seizures and the final diagnosis could
is now with lthe University of Florida. Gainesville. be made from data obtained at the first
and 1)r. Sassin is now with Monteflore Ifositail and eaiain
Medical Center, Now York. tI)lio.

'1'lie opinions andl assertions contained herein aire
(lhe privatte ones of thie writers aind an, not to be, ehdadMtra
construedl otficial or as reflecting the views of tlieMeodadMtrl
Navy D)epartment.

Read in part befoio tho American Electioencepla. 'I'iio series consistedi of enlisted Navy pa-
alographic Society. Mlinneapolis.fSeptember 1971. tieuits admitted to the San Diego Naval Ilospi-

Reprint request~s to Navy Medical Neuropsychia-
itiic Research Unit, San Diego, Ctidif 9321V2 tlDr. tal with at complaint of a single convulsion,

*Jobn'oa).seizure, or unexplainedi loss of consciousness,
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194, SEIZURESwi MALES-JOHNSON ET'AL,

who were givezi a provisional admnittng diagno. patient. Except for-one patient who was sensi.
"is of epilepy, who a t-lest one -yar of ti v.to.johotc stimulation and-whose duty was
active service" remaining, and'who wire b-eond onitb• flight deck of a carrier, no resftictlons
recruit training. No patients in these categories were placed on a -patient's assignment. It was
were exchlded inilesethey were found to have recoariended this patient not be asdlilnd to
(1), seizures eiatding prior to entry into service; the flight deck.
(2) aIemonsiramo organic causes for their com. Those patients who-did not have a subse.plaints, or other-�Jedical findings" that wou!d quent spell or seizure during their first year in

prevent their-return to duty;-(3) administrative the study were called back at their anniversary
reasons that w6uldprevent return to dty;.or date for reevaluation and then were again
.,r-chronic alcoholim. No patient admitted to- -roturnŽd to duty.After two more years, they
a history frrecent d•uguse. were again called back for study, if not ad.

We were interested inwonly thoisepatients for mitted becius'eof a imeond seizure during this
-whom• there could 'bel'fond no organic causes period.for thelr presenting sypimoms at first evalua- -

tion. Patients who had fainted while inpajrade Iws
:- -formation, while blood was being drawn, or

-during ainoculation were not included. 'Pi- The total sample mean age was 23.2±-5.93
tienta whose seizures appeared to have been years, with a range from 17 to 48 years. The
precipitated by sleep loss and fatigue were average intellectual level was WAIS 1Q
inm!uded. a

Seventy-seven patients were acce '.id in the 104.7 ± 9.60 with a range from 88 to ý130.
study.-All were given(1) a detailed hbtoryand Of, the total sample- of -77, 49 (63.60%)
phli-y'cal examination (with stress on n-urologi. were invalided from the service during their
ca cal and possible precipitating causes fbr their three-year follow-up period,
complaints); (2) repeated electroencephalo. Thirty (38.9%) were diagnosed by the
grams using various activation procedures, neurology staff-and discharged from the ser-
including sleep, sleep deprivation, photic stimu- vice as having seizure disorders. T1k dis-
lation, and hyperventilation; (3) a family-hlisto- charge diagnoses for the seizure patients
ry questionnaire, which was mailed to a parent were major motor seizures, 27 patients; psy-
or closest relative; (4) laboratory studies of chomotor seizures, two patients; and focal
blood, urine, chemistry, and cerebrospinal fluid
(CSF) to rule out systemic causes; (5) a lum- motor epilepsy, one patient. The grand mal
bar puncture; (6) an x-ray film series of the convulsions in two patients were precipitat-
skull; (7) 'psychological tests including in.a- ed by reading, but no other reflex-type sei-
sures of intelligence (Wechsler Adult Intelli. zures were present, although one patient
gence Scale [WAIS]) visual-motor functioning with grand mal seizures was sensitive to
(Bender-Gestalt, Memory for Designs), per. flickering light on examination.
sonality (Minnesota Multiphasie Personality Fourteen patients (18.1%) were given
Inventory), and a somatic complaints question- a psychiatric diagnosis of personality-trait
naire, Cornell Medical Index (CMI); and (8) a disorder after their second admission.

-- pxych'-atrie examination."na�dhitrionxa ntrastiocndure.wereus Four patients (5.2%) were given a neu-i• "" ~ ~~~~In addition, contrast proccdure were used ooia lans•atrtei eod•i

when Indicated. rological diagnosis after their second sci-
After this evaluation, the patients were sent zure. These diagnoses i:acluded the follow-

back to unlimited duty with no anticonvulsant ing: one chrnnic alcoholism with seizures;
medication. 'The only diagnosis made at this one vascular malformation with cortical
time was "observation medical," which is a atrophy; one posttraumatic encephalopathy;
discharge diagnosis used by the Navy after a and one encephalopathy secondary to arte-
period of hospitalization to indicate that a riosclerosis. Except for these four patients,
diagr.,sis of a specific illness or disease was not no significant neurological signs were found
made. Instructions were plated in each pa- in any patient on initial or follow-up exanii-
tient's medical records stating that lie was a nations. No neoplasms or space-occupying
member 4f a special seizure study, that no lesions were found.
seizure medication was to be given, lind that
the patient was to be returned to the San One patient was given a discharge diagno-
Diego Naval Hospital if he had subsequent sis of syncope associated with Wolff-Parkin-
complaints similar to those on first examina- son-White syndrome, without evidence of
tion. These inmtructions were also given to each cardiac disease or disability.

Arch Neurol-Vol 27, Sept 1972



SEIZURES-IN MALES-4-ONSON ETAL

Twenty-eight-patients ;(36.4%) were nev- these three variables wMe also significant,
oer given a diagnosis. Nine of these corn, P < .02. Thew variables were the following:
pleted their tour-of duty during-the second (1) average of.-the ratln, on a five-point

-or third year of the study and were released scale -from "definitely yes" to *definitely
fromnthe service asymptomatic.. Nineteen re- no," b, the three medical officers (two nq7-
turned for their three-year follow-upstudy, rologists-and 6ne psychiatrist) as to the
and were free of seizures. prew.nce of a true seizure, ie, a seizure

None of-Ahe patients injured, himself or with-loss of consciousness and with motor
was-reported to have endangered others as a involvement; (2) electroencephalographic
result of his initial or subsequent seizures. classification as to degree of abnormality;

Interval Between First and Second Evalu- and (3) presence of postictl confusion or
ations.-Seventy-seven percent:eo the 49-pa- disorientation, or both.'While all the .inter-
tients with a second seizure returned.within correations. among- these three variables
one year of their initial evaluatfoi3; 26 were positive, only the correlation-between
(53%) returned within six months; and an rating, of true seizure -and electroenceph-
additional 12 (24%) returned during the alagraphic classification was significant, r
second six-month period. Six seizure pa- -. 27, P < .05,
tients returned during the second year and The EECs were classified'as mildly, mod-
one returned during the third year. There erately, -or markedly abnormal' Electroen-
was no significant difference In time interval cephalographic records with spikc-wave
between first and second seizure for, the complexcs or-bursts of-delta-waves of more -

seizure disorder, psychiatric, and neurologi- than 606v were classified as showing marked
cal groups. (Three patients have reported a abnormality, grade 3. Records with either
major motor seizure since the termination of generalized or focal theta bursts, sharp
the three-year study. Two occurred five waves or paroxysms of more than 30Ijv were
years after and one six years after the first called moderately abnormal, grade 2. R•ec-
seizure.) ords with rhythmic or arrhythmic activity,

Diagnostic Factors.-This analysis used either generalized or focal and of less than
the findings from the first examination to 301tv, were called minimally abnormal. Only
obtain criteria that would identify those pa, the records with spikes or spike and slow-
tients who would have a second seizure and wave discharges significantly differentiated
to determine if these predictors differed with the groups. Spike or spike and slow-wave
respect to the final diagnosis. (/ detailed discharges were found in 43% of the pa-
analysis of the findings from the first exami- tients with seizure disorder and in 11% of
nation and of the statistical analysis used in the undiagnosed patients, but no psychiatric
obtaining the diagnostic criteria can be ob- patient's record contained spike-wave dis-
tained from the first author.) Because of the charges. One neurological patient's EEC
small number, the one syncope patient and contained spikes during a clinical seizure,
the four neurological patients were not in- but all of his interictal records were normal.
eluded. Through use of discriminating-func- One neurological patier-t had a slow-wave
tion analysis, weights were computed for focus, and two patients' record& were all
each variable reflecting their contributions normal on first admission. The syncope pa-
to the final diagnosis. Because of the large tient's record was normal.
number of possible predictors (472), ran- '•en (33%) of the 3, patients with a
donily chosen analysis and cross-validation seizure disorder had all three signs, ic, a
samples were used for this analysis.1 In each rating of a true seizure, an EEG with spike
sample, there were 15 seizure disorders. sov- and wave complexes, and postictal confu-
en psychiatric disorders, and 14 undi- sion, on their first admission. The presence
agnosed patients. of two sigrn occurred in 16 (53%), and

After several analyses, only three varn- three of the patients (10%) had one of the
ables were found to be reliable predictors of three signs. One patient with a seizure disor-
the eventual diagnosis and were selected for der (0.03%) had none of the three predictor
use on the cross-validation sample. The re. variables on his first admission.
sutit, on the cross-validation sample for Only one of the 28 undiagnosed patients

Arch Neurol-Vol 27, Sept 1972
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'SeiureInde ScresBy ueof th discriminant weights. ob-
Seizre nde Screstained from the analysis Si~mple for each of

Sample the three predictor variables, a Seizur6 In-.

Analsis cros-Valdsig" dex Score was obtained for each patient,
The mean Seizure Index-Scorei and stan-

Final Diagnosis moon SID Moan SD dard deviation$ for the analysis and cross-

Seizure di~order 8.82 2.47 8.70 1.66 vaiainsmlsrerenc4nthT-
Undiagnosed 6.46 2.21 6.58 1.94 vali.Tedaiofrn c apes bretweeniri the thee Trop-
Psychiatirc 3.98 1.74 4.18 1.92 bl.Tedfefisbtwnthtregou

-. meas were, significant at the .02 level or
better for both theoanalysis and cross-viilida-

(4%) had all three signs at first admission; ticm samples. The -mean 'Score for- the four

nine, (32.0%)- had two S~igns; 13, ('16%) had noutological -patients waIs 5.75 t 2.27. (The
one of the signs, and 5 (18%) did not have disciriminant, weights. compu~ihg examples,

any of the diagnostic variables, and cutting Scores tor the _Seizuie -Index I
None of (he ratients diagnosed as having Scale m¶ihn be obtained from the first author.)-

a psychiatriv disorder on their second ad. CommentI -

mission had all three abnormal signs on
their firtit admission. One of the 14 (7%) Our finchivg that only 39% of our patients

_1bPd_ two signs, one (7%) had-one. sign, but were diagnosed f'as tuwim seizure disorders
12 (6)did not have aniW 0 the diagnostic Is consistent wiin the, view -of many -that-a

~iniJes.single convulsion may not be the first meni-
The presence of only one~ &f the three festation of recurrian epileptic Seizure~s. Omý

diagnostic variables did not s~;nificantly results also show that, it is; very difficuti'to
Predlict a seconc? scizt~re of epileptic origin, make a valid prediction of second r-,.izures 1
but if all three wera present in the same and final diagnosis from the first examinn-
patiei ,t, the odds, were extremely high tion of adult patients. Personal-history ques- i
(967n) that he wo3uld return and bo given a tionnaires. psychiatric interviews, and neu-
liagnosig of seizure disorder. Sixty-seven rological examinations revealed. that the
percent of the seizure patients, 'however, did psychiatric patient usually shoA~td positive
not have all three predictors on their first pqychiat ric and psychologicrl data and non-
evaluation. If a Physician refused to make a contributory naurological and oloctrozinceph-
seizure diagnosis unless all three Signs were alographic findings. The difficult diagrosteir
present, he wo:J.d make a false-positive di- problem was that of Separating those pa-
agnosis only 4% of the time, but his false- tionts who hand a second Seizure tlw' was
negative rate would be 67%. Even though considored to be epileptic in origin from
two or more signs occurred in 860%O of the those who had no second seiltire. Only the
seizure patients, a r(l;nician requiring two typo of initial seizure, the elect roenceph-
signs would make a false-positive (iiagnowsi alographic classification, and postictal con-
of seizure disorder it) 43% of his pntleaits, fusion and disorientation wcre. found to be
since 36% of the untdlitgnosccl patients and ttieful predictors.
7% of the psychiatric patients had at least While all three predictor variables were
two signs. positively correlated, only the correlation

The two signs that occurred together were between clinical rating as to the presence of
(1) a positive. rating as to the presence of a n true seizure and the elect roenceph-
major motor Seizure andc (2) either an EEG alographic cins,ý,-.1catlon was signiflcnnt; but,
with spike-wave activity or confusion or in this instance, the common variance was
disorientation, or ixithi. The latter two or. only 7.3%. R ach variable thuis contributed
curredl with a positive rating as to trite uniquely to the diagnostic prediction. Tbes
seizure in about equal proportion. hut three measures may be likened to suble~st
spike-wave electroencephalographlc activity on an intelligence scale. They correlate posqi-
and confusion and disorientation never oc- tively with each other, each contributei sigl.
curred with a low rating (one, two, or threte niflc.-atly to the final prediction, but 11o

on a five-point scatle) as to tho presence of a single variable Is suffcient for reliable pre-
major motor seizure. diction.

Archi Neurol-1'oI 27. Se'pt 1972
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By excluding;th few patients with known im. In a quetilon.aire st*sy the--, dawn,
organic cerebral lezions, we 'obviously me intetyailbetween first seixu~es and othe*

movd apoplatonof patients who could clnlc1 i'-&ie' q~brp~n-n r '"Mtun 1*0",M
reasonably be expected to hiave second soi- -found phyian - Itj I ~ ~ 5a
zures. These patients generally do not pose long as 20-y-ears folt"Iwng a first kiitiwxe,k b,
a diagnostic problem,'and It was not feasible 50% 'of tt: hieoplasmg wire found within
-to include patients with diagnosed cerebral three~yearig of the first-K-izure. Thirty-petr,1
lesions in this study, as our patienta were to coteefound in the first year. There wer-r
receive no treatment-after their first exam!- no data as to'th number of seizures In each
nation.ýOur goal, thus, ývas not to study all patkept before the diagnosis of a neoplasm
patientswith initial seizures, but only'those Wras made,
patients -where no cause for their seizures The -fact that two of our rsý'Jents had
could be determined and), therefore, pose a seizures five years after and ovie, patient six
difficult diagnostic and treatment problem. years after their first one indicatem that

While tbo clinician- is always concerned other patients who were- never given a medi-
over-the possibility that a single seizure In cal diagnosis may yet have a second seizure.
adults is the first evidence -of progressive (One of the -patients had two. diagnostic
brain damage -by tumois, var.;6lar disease, signis -and two had no predictors on first
fir degenerative disease, several studle have diso, ed o 'lceta ayo
sF~bwn--that -these convulsions are -no-t0 Ah~ e -remaninig -paients- hae =hAd -a -second
sarily associated with Perebral lesionsj-4  se~o~ewm~ddhavo lven contavieo.
Four of our 77 patients were given a neuro. For patients Ti lonager in tho mi~itary ser-
logical diagnosis following their second sel. vice, our records V.1l assist them In ý-ppyiflg
zure. No neoplasms were found. Raynor et for Veterans Administration da4wlitv r.ýi-
a13 found that the statistical probability of ings. Our reotwds are availablo to pwilents
tumnor was considerably inremased by (1) the sttll in the service. Of the 1,tm m~atefits
presence of abnormal neurological Higns; (2) with known seizitres after the three-year
focal celctroencephalographic abnormalities: follow-up study, oive was a civilian anrd two
(3) focal character of clin!*cal seizures; and wer still In the service. Ivn all Instances, our
(4) initial onset of seizures after the ago of findings were requested with the patient's
50.0 Except for two patients who showed consent,. The question aslkedt by the physi-
focal temporal lobe spikes and one with Cian of one of "toe patients In the service Is
focal motor seizures, our patients had none perhaps pertinent, Should a patient who has
of these signs or characteristics. It is entirely a second seizure after five years, Induced by

pos~ibl, toug, tat omeof ur atintsthe same precipitating event (sleep lols~s)
poyyeible, thounh, tohatvoe ofruoura patient with a normal EEG be given a diagnosis of
lmay yet bec foun r tohav ases stru thura a seizure disorder and given anticonvulsant

* second seizure or other symptoms decreases mnedication?
the probability that the initial seizure was 'Mini Invvifigntion was ffup~lorted bfy the Poiurn

of?6d4[rne an1 Surgery under Thazk N14=I5.07-
due to such an undiagnosed organic prob- :10M5
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