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(A Review and Report of a Case due to Hyperinsulinism associated with
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HIS subject is one which has emerged in the past decade from a mere
iy, e et pook ok meglcie (0 Cefiit 200 Important cinic) en
on)e/ with the necessrttpfor cgnsyde g this disease as a ossrb?rt P i
obscure cases, the mare ?o when 1t 1S a%)recrat d that rt manr estations
are rfrotean "For examEe In the ca% rte eowteon saymptom
Was 10ss tconscro%?nes When confronted with acaseo coma
g e B g 2 S oot

r Insulini |
The negd toor carequ andyoutrne Iaborat studres Fs thus emp hgasrze
nsome asesah la nosrs can emae fro te%ymptoms utt ere are
others w er e agnosis rfests 50 elgl on bloo %u ar determrnatrons
Some jdea of the re encX this disorder ma e obtained from the
foIIowrnﬂ statement by Seale Harris: Jud[% ? enumbter of cases

g/ nsulinism no eing reported b mrcrans and from b

gD studies .in 8,076 cases; in'm errsof ?41 adylt patients Iar?IB/
ulatory with %astro mtestrnal nd nutritional disor ers It seems etor

le that rinulinjsm 15 almost as frequent as the opposite. sec
arsor er oty IOt e rnsulrn -forming cens o%qthe pancreaspphypornsuhnrs

(drabetrens trgemsrtusl ns and symptoms may. affect almost every system of
the body,pyet there gs never aX h)rng to rn?rcate Arrectl the ch/ange In the
ancreas self. All the manifestations of the drsor er result romte
actron of excessive secretion of Insulin In causrn% al normal ecreaﬁ;e
|n the blood sugar level, Ac uaintance with the arrab eatures of
Y lycemic syndrome is therefore efsentral he occurrence o
? la In P ent?] treat% with tnsufin njections has made the s

$ assoclate wrt 00d sugar well nown he Sﬁlm toms hrh
oceur srfontaneos rom overgro uction of rnfu in b 1e ancreas
loentical.  Yet t far more drffrcut to 1dentify sipce |nt
former case the e atro of the sxm toms to he rnrectron and actjon of
Insulin may be read ryr gparent and points to their o grn Harris drvrdes
these case into (\/g mild tyﬁe where the P]atrent omplains most fre-
8uent y Of excessive hunger, wea es nervousness, anxiety or Irrita |I|g/
ne or’two ours efore meals. A Ee su etrves t]tpt ms are relieved
b eatrn? only to recur three or our rsatermasan often auring
tenrgh. In”addition there ma be trem mg} lushed face or pallor, gro
use erspiration anﬁ tachycard |a These S}/ toms ma%/ eexag erated
Ve ercise, overwork, either mental or physical, worry and other emotion-
al disturbances. Recurring headaches and nability to concentrate the



mind on work_late in the afternoon have been observed. Ftroabrht and
msomnraare frequent com arnts ertr zﬁnea “smothering spells

cardiac pa Prtatro and Pre ordial fdarn ve ted and have’heen re-
lieved b detrng with f riuent fe rngs between meas In the mild cases
the fas ng sugaruua%/rane between 0.075. and 0.060 Ber cent.
% Moeate seveetg whe

re the sym gtom% outlined as occUrrin |n
t ent in an exagger
Qr on

ted form. Eating gives r
I one ort ohgurs when more dIs gemanded In o?dgr that the

victim cgn contrnue {0 ger orm his regu ar duties.  The viclous circle of
gettrng unﬁg/an weak E)% eeps up untjl tei)atrent ecomes
bese tgypete astrng lood sugar level usua X ranges from
OOOtoOOSOg cent 3)"The severe typ ewhere attacks oOf uncon-
scrousness red mrnate eithe Wrth or without convulsions. IR some Cases
there r? oclated violent delirium, Sometrmes the patients have alopear
ed as IT they were intoxicated f[om Ioh butworrl become normal arter
taking food. Some have complained of “craz ﬂo IS”, and gctual sycho-
fic symptoms have peen observedb several C nrcrans Abdominal” pajp
a een pronounced In several case has srmu lated appendrcrtrs II
badderr fectron and duode dal uloer 38 that gx orator%/ Iperatrons

remova o te appendix an bladder, an astroe te stomres have
been er rmed wrthout rel revrnq the abdominal pain. blood sugar
Ievels In the severe type are usually very low, belo 0050 per cent.

e T e L) S R
h o such symptoms

euro ogical S}/mﬁtoms ah)d It was found that theay
one%( other. To show their varied ndture a few of the symp

oms will be mentioned: Stupor, comﬁ muscylar twrtchrng convylsions,
oss of memoyy, general change. in behavior, drsturbance f speech, ner-
vousness,.restléssriess, mania, prleg tiform serzures ocua ?X ﬁtoms such
as, diplopia, blurred” vision and’ dilated” pupils, vertigo, listlessness, head-
ache, tremays, a r[)osrtrve Babinski srgn vague parest esias, 10ss of sphing-
teric conAroI ia |onalrtg and emofidnal instapility foamjny at the mouth,
etc. 1t dogs not surprise us therefore, that diagroses of epilepsy, tumors

e brain an nity should have been made wheré patients were
suf}rerrngaflrom ?typog?yc mia. d

Diagnosis;. This_rests on the blood sugar determination, which be-
fore the rn estion of food s usualybetween 80 ang 110 m 9 for each 100
cc e “blood su%ar falls_below 70, hy ql cemic symmms are likel
va}aeear if 1t drops below 50 they are dsuall serrous llan ornts out,
ever, that the ccurrence of symptoms IS not re ated directl to the
bood su aﬁlevel one, for sometimes, It mag tgl below 4 wrto] H
a[%)arente ect eregort must be mterrte carefy fora eat
Ividual m% have a hlood sn ar below th rja eusua coniW ered nof-
dr? and In children particularly 1t may even 0 eow The qreates

Ticulty arises from the fact that theblood sugar may be reported norma
In a case/ of hypennsuhnrsm unless the specrmgn of blood rsFtaken exactly



12 DALHOUSIE MEDICAL JOURNAL

at the time that s mptoms are ﬁ]resent The. same rnvestr%ator adds th t
to elicif the hypo emra and show the origin ofs mptoms one ma
serve \) anuen astrng which cuse the ptoms to ma rfest
% es.  Sugar shou hvent at ent o[%the[apetétrc test
an the s mpt ms are ue to po ycemr ely ere within
afew minu es ). nuenceo ex reise. Where the s mgtoms are not
arent at the 1l me of examrna lon, an exercise, test m g ause them to
ear. ltmirst e remembered that h}/powycemra may b r]anor
Individua after exertron partrculabl It 1S strenuous an rolonged
Therefore 1t 1s onl %w enach anlqe in blood surhrarater ordinar a?trvr 1eS
causes definite s toms that It ma;f be considered ﬁat olodica .
esgonse to sugDr olerance teits he rves ohtar ed |n these cass
fstlavarbaeen \éagrn le but as a rule they all show a low level of the blood
y troloog/ Most of the recent work favors the view that true htf/
rnsulrnrsm a result of a tumor, either adenoma or carcinoma, o -
IaHd cells oftf] o(ncreas Th%s in a case of Wilder’ ﬁt theMX lini rn
Ich surtirca oration, su sequent necropsgv and histo | examina-

IEVE

tion revealed carcinoma of the islands of Langerhans, extrgcts of metas-
tases of the tumor In_the liver provided material which acted like rn?ulrn
on Injection rnho rabnits. Extra tions from the non-cancerous part of th
Iver were wrt out, actrvrtx rs IS ap Rarently the only case of arox-
smal ygog Ycemra In which the evidence of “secretion of rnsulrn %
umor IS CONC ?rve There remarn OWever, man ?aseso r/] %ce Ia
we%erﬁ not only exploration b thri sur%eon but also examination after
deatl_| ave sho nntthrn ga nhrrtna In Eancreals i
arris stresses the view that a previous, usually unrecognized, pan
creatitis is a factor in the causation oP errnsufrnrsn/r and drgbetes pAnd
the mast important rpre rsgo rng cause f the pancreatifis 15 a diet de-
ficient In vrtamrns ocal an 9nera In ecbon a rnvovetepancrgas
asacom rcatron and the %ancetrtrs ma e unre o% ized. An hered)t
ar?/ tend Xhas been me trone as well as worry,. other emotional ¢
ban?es and overwork as playing a part in producing excessive and un
controlled Insulogenesis.
Wilder, howgver, is of the opinion that where nothrn% hnormal exists
In the oancreas the case rs not one of abnormal secret Insulin.  HIs
dicuss on 0 &arowsma (Ypog ycemia from causes other than hyperin-
sulinism 1S now summarize
L Experimental studreB Ioearrno onthe r glatron of the anterior lobe
of the pituitary ‘body to the metabolism of carbonydrate seems. to, indicate
that the anterjor lobe elaborates a hormone whrc IS antag onrstrc to the
aﬁron of Insulin. Luckecarms to have éarove tat it accomg IS est rs
ect Ynervous stimulation of th% aulla of the strprarn g 1
whre ohers consrder Its actron to be on the cortex of the suprarena
ﬂ]an S or rrectgon the liver. Whatever the mechanism, the removal of
e Influence leads to hypo Sycemra this bein observable even in the
absence of the pancreas, asw shown by the experiments of Houssay.
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2. The role of the su rarenal and t roid is still a matter of some
contro grs}* an?] therefore will mereY entronegl In assrno It should
enote af the functjon of adrenalin and thyroid hormone Tn provoking
ycogenolysrs In the liver and muscle, 1s well established.

3. Paroxysmal h%porr;nycemra of hefoatrc origin.  The presence of the

liver is necessar aintenance of an ad eq ate. level of sugar In the
ood. This I gosrtrve fact about which there is perfect a reement
estruction 0

t] liver must Pe extensrve befor% it AS reflecte ¥

|st% anceo eregu atrono the srag % Eighty Pe cent

oft oa su stanc be removed. without prod ucrn% Xogycemra
ycemia, from estructron of th Irv a_clinical

T us whi

o servatron Xﬁ]?porsonrn with cinchophen, Porus carbon tetra-
ch orrde and ot er druqs |t occurﬁ usuglly only s a ermrna gvent Acute
eow atro and ow fever ikewisé provoke abnormal depressjon of
esugar he b oo but only as a terminal event. Carcinoma, IT mas-
sive, has been found associated with hypoglycemia. Cirrhosis of the liver
and fatty Tiver may have this effect,

4. There are still some cases with mild attacks of paroxysmal hy
%I ycemja and some wrth verY severe attacks for which no_anatomic expla
atron 1S ag{Jarent his is termed idiopathic hxgogl cemia and it apr% ars

to e assoCiated with the type of person who has ‘some Instapility of the
autonomic nervous system.

) Infant]s of diabetic mothers may suffer from one] tygre of h (,Ya‘t
%chemra which is correct attrr uted 0 overfunctron of the natom ly
ormal pancreas, e nts, are etarveé)y requent smaJ %drn%s
startrng Imme ratey arter |rth sugé) emente it n cessary, y the
Jection”of 10 cc. of "10 per cent gluc e subcutaneous

6, HKpogDycemra ma occur in the infants, of normaI mothers where
the labor has een protracted and the obstetrician has followed the usual
practice of not providing food for many hours after the delivery.

_ Treatment: Just as in insulin shock, glucose squtron mtravenouslg
is a specific remedy for an acute attack of aroxysma P/pog rXcemra
rams are usually suffrcrent Adrenalrn or Iprturtar xta Ybe Used
S an emergency measure but glucose IS more effec ve an ract ca

the prevention of mrId attacks a diet high in tanﬂ oW In_carhoh drate
I recommended, _In this wa it is ho mpe fo re ce the insulin stimulating
elements to a minimum. re uent small feed érs are necessary, of COUrSE,
and the diet must fqurII the canrrc Brotern and’ vitamin re uirements. In
the severe cases earl % oTeratron 15 tlemanded ecause of the \Prosoect of
securing reljet. ermore, the anger of ma rI]nanc develo

gond control |sareaI one . The detarIs f the operation depend o tern-
Ividual case. Tumors are remove In one case where no tumor was
ond subtotal resection of the land was carried out with excellent re-
S This was a suggestion of Wilder's ana in this connection he says:
Whrle | dislike the | ea of curing one disease by producing another,”in
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his case It probably is justifiable. We are able effectively to coptrol dlia-
betes %ut arg unrﬁa 3/ e to manage SeVere cases o? paroxysmatlhypogpycem?a

Case Report:
his EI arn indebted to Dr. J. W. MacKenzie of the Polyclinic for permission to report

Mr. F. a 51 year old, married farmer was admrtt d to_the care of Dr.
J. W. MacKenzie at the Prince Edward Islang Hosp |a on June 20t 1936,
with a_history of coma. Wife and three children aI living and well.

Hrsto 6v of |IIness Patrent states hg Wwas unconscious for 4 days in
April, 1936, Onset d urmqsee een n %ood ealth uR fo"that
time except for * 0as In stomach pounding heart, \/jsion became
Poor but Nas been’im rovmri rad uay embe]sofhrs famrlg/ noted pro-
use sweatm%and 0c asrona urverrng of the whole od whil ewas un-
consclous reﬁruent %eso dizziness. Since April he a been feel-
m? ﬁs well as usual an as been dorn%areduced amount of work. Doesn’é

he has lost any weight , efore admission atrent complame
of soreness In the occrprtial re%ron and on the fol owmr% eaﬂarn la sed
Into co a oragerr i ours . No ayra and no Teco ftro of een
uring that time. He awoewrt no residua, Patient reves that IS
memory Isn't as clear as it was ormerg Patient was seep vtwov\)o ysi-
clans who were unable to arrive at a diagnosis and hospitalization was a
vised. Details of treatment, if any, are Unknown.

Family history: Father died at the age of 75 with cancer of the
rectum.

Personal histor ?/ Scarlet fever at 10 years and pneumonia at 36
years. - Uncomplicaed recovery in hoth.

Physical examination: Patrent is an adult male who appears to he
of stated age, well developeg though somewhat underweight,  Face
weatherbeateh. Head and neck normal ygieng poor., few cari-
ous teeth n lower | Jaw gper teeth re aced brv artrfrcral denture. Chest
shows some scoliosis to the left. ~ Prominent  ribs, Slrgtlrmrtatron 0
movement on hoth sides. Percussion note not rmparre ron ovesrfu ar
breathing at the left apex oos eriorly. VR and WP Increased sl ?hty In
fame area. Afew crepitant ra ?at rrght base |olosterrorl Cardiovascu-
arsstem normal. Abdomen: flat and soff. NQ_tenderness or masses.
|ve Kidneys or ?peen not paIPabIe Hernra orifices and ?enrtalra nor-
Skin: normal tissue_ turgor. No glandu ar enlargements Extremr
hes normal. Rectal examination negﬂtrve Nervous svstem Intelligence
elow average Patient seems dull and occasionall Iau%hs without
provocation. © Does not a ecrate the, seriousness of |s Il e otor
?nd Sensory fvnctrons norma Cranra nerves F |seua an re
React to light and accommodation, Fields o vrsr n nor g al-
moscorfrc examrnatron reveals normal fundi. ﬁer nerves aﬁg renty
normal. - Superficial and deeﬁ reflexes active.  No, clonus or Babi
asynergy. Romberg’s sign negative. Pass pointing test negative.
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Temp, normal, pulse 80, respirations 20, blood pressure 152/84.

Laboratory data: UrmaIXsrs and Mosenthal test normaI R.B C
4190,000. Hb84%, W 400, NeutroPhres 5%, g Rhocgtes 16%
?noc tes 7%, eosmophr es 1%, Blood urea 18 m
calciy % cc gatrve Kahn tet Spml
CU, mm ooulin nil. ~Sugar 0.02%. CoIordaIrrr

Blood sugars: In com 00200. Various fas rng 00d sugar vaues
ranged from "03% to 0.05%. Values o tarnerﬂ ly 3rd; noon 0
1 pm. 0.10%, 2p.m. 0.08%, 3 p.m. 0.07%. Glucose toIerance test:

Plurd B.C. %%(3
%trrve normaI

iurs; Blood Sugar in per cent:
0 0.02
% 0.25
i 0.20
i % 0.16
2 0.11
204 0.09
3 0.06
311 0.04

X-ray of skull showed no abnormalities.
Diagnosis: Hyperinsulinism due to tumor of the pancreas.

Treatment: On Julg Ist 6patrent was placed on a high fat and car-
bohgdrate diet, ie. P 1 0 gm Canrres 2580._ The feedings
weré divided ur%asfo ows Da 8, 10 and m. 3and 5pm. Night:
weverh str contrnued t0 4o Into coma,
es ecral rf thef dwas de severa moments 20% (lucose- saIme
Intraven us wou soon rrng Im around. |ts effect was' remarkabl e
Patient wou be drenc rn wet, frothing at the mouth and urte rrgh
When ﬁooroxrmateey cc d run mto te vern ewou open
eesa lle and when asked ow he felt, wo< ep\z ‘First rate”. Later
though, when coming out 0 tese attacks, he as disorientated, with
halluginations fre?uent shoutmrg and stru 9|ng July 17th the diet
was Increased In fat Howeve 5Jatrent contrnued t go mto coma
ever éhrrd or fourth nrg r¥ % h carbohydrate |et Was
decre uon wrth ther ao soakrg e excess_(nsulin: P 98
8. Calories 2 ]k his was. fou ﬁito be more eﬂ‘ectrve and he w en(s
one week wrthout fa |n one of IS sg However IS stomac rebeI
?arnst 5o much sweet tu and ske to be put back on the previous
diet. This was done and he |mme |ateg an to ﬁo Info coma again.
drenalrn was frequent)( Injected  whil trn% e glucose solution
eadIy while_jts effect was transitory, it alffor ed a rough estimate of
[Wer tunction. The adrenalin mobiized“he glycogen reserve of the liver.

It was obvjous that conservative medical treatment was unsatisfac-
tor?r and therefore more radical measures were considered. The argu-
ts for operative interference were as follows:
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1 Even if freal yent feedrngs proved to be effectual, they were not
com?atr(! ith a normal g
%. Dieting aid not reduce the re%uency of the attacks.

to% red no hope of a cur
4, Other cfrnrcs ﬁave reporteg cures by removing adenomas from
the pancrea
Patient was ogerated on b%/ Dr. Seaman who entered the abdominal
avrt Via a eftg ra median 1 crsron rom the costal margrn to the um-
rc S, ancreas was ex ose through the gastro 1epatic omentum
Findings: No uIar mass abou te Ize 0f 4 ¢ ? eq{rn the tail of the
ancre A] esron to the era a omina wal id Fri and S Ieen
evera sma er nodu es aroun pancreas. Regiona m ands
were enlarged and hard. The drsta thrrﬂ of the pancreas with the Tumor
was removed. Post- ogeratrve notes: While the atrent stood t e opera-
lon well, he deveIope a rg temgerature and raﬁ uIseafew hours

ater. 10 per cent glugose- olution was administered. After a
gtéJerrrg oncoBrse the gatrent eg on August 16th, tmee days after the

Pathologist’s report: Scirrhous carcinoma of the pancreas.
SUMMARY

Parox smal hypoglycemia is pot an uncommon disorder.

st nt]ehr;]saareye a? e¥c el(e chiefly to the nervous system, although any

e ra nosrs rs made by careful blood sugar studies.

P/ due to hyperinsulinism, 1s°a result of tumor of the

ISfan so the pancreas.

Parox sma g}(cemra may be a result of disease of the prturtar
ror and adrenal, liver or ‘an ynstable autonomic. system, and ?

ee obseryed In rlrfants ?f diabetic mothers and in infants of norma

motners after pro ong ahor.

6. The treatment of thé acute attack IS the admrnrstratron of sugar
Mild attacks may be mrgvented yfreﬂuent feedings of a diet h
Iratsgh/tetréorévasrrerscarbo ydrate. Early surgical exploration is warranted

1. A case report Is ?resenrted Wwhere the outstandrng symptom  was
Perro ic atfacks of %s of consciousness, due to hypérinsulinism as a

esult of carcinoma of the pancreas.
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