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IT IS generally agreed that the carrier problem is the most important one
remaining in the eradication of residual Bacillus typhosus infection. Un-
fortu'nately nothing has been accomplished toward preventing a typhoid
fever patient from becoming a typhoid carrier, nor, indeed, has much atten-
tion been paid to this problem in preventive medicine. Public health prac-
tice has concerned itself, instead, with the discovery, control and cure of
persons in whom the carrier state has been established.

Since the establishment of typhoid fever stations in Germany at the
beginning of the century, many therapeutic agents have been used in the
treatment of carriers. Stertenbrink' reviewed the literature on the subject
and called attention to the many unsuccessful attempts that had been made
up until I928. Furthermore, since then there has been no evidence of an
effective curative agent except that of Gulbrandsen,2 who reported four
cures in 12 chronic carriers treated with deep roentgen therapy over the
gallbladder. However, Forsbeck and Lampe3 were unable to effect any
cures in a series of cases treated with deep roentgen therapy, although nega-
tive specimens became more frequent during treatment in some instances.

In i888, Anton and Fiitterer4 isolated the B. typhosus from the gall-
bladders of fatal typhoid fever cases. Later, in the German carrier cam-
paign it was discovered that the organism could usually be found in the
gallbladders of chronic carriers. Indeed, as was pointed out by Mallory
and Lawson,5 in I93I, the persistent infection of the gallbladder in typhoid
carriers usually produces a chronic inflammation of that organ which is
characteristic though not pathognomonic. It has long been known that
cholelithiasis is usually present in chronic typhoid carriers.

In I9o8, Grimme6 reported a cholecystectomy performed for the pur-
pose of curing a carrier. Since that time, this method has become an ac-
cepted, though not very common, therapeutic procedure for the cure of
gallbladder carriers. In the reference of Senftner and Coughlin7 to the
work of Bergglas8 and to that of Hage and Brinkmann,9 there is an over-
count of operations performed. Of the 74 cases of Bergglas, only two were
his own, 66 of the others being those already summarized by Hage and
Brinkmann.
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The benefits of cure by cholecystectomy accruing to the carrier, his faam-
ily andl the comamunity may be summarized as follows:

(i) The occasional case that occurs even after a person knows hlimself
to be a typhoid carrier is prevente(l.

(2) The former food-handlinig carrier is al)le to resunme his occupation.
(3) The mental depression frequienitly observed in carriers is relieved.
(4) Potential or actual gallbladder disease is eradicated.
(5) The lhealth department is released fronm the expense of controllinig

a potential source of infection.

ELIGIBILITY CRITERIA FOR OPERATION AND FOR RELEASE OF
CHRONIC BILIARY TYPHOID CARRIERS

Aiialysis of Previouis Reports. In the early work subsequent to Grimme's
report, neither preoperative nor postol)erative blile specimens were obtained,
and release following cholecystectomy was l)ased entirely upon the exam-
ination of feces. AMany carriers were included in these reports wlho hadl
submitted to operation because of their clinical symptomls but who were not
separately classified either as to cure rates or fatality rates. Furtlhermlore,
the literature, especially foreign literature, includes many carriers of the
paratyphoi(d group which are not separately analyzed as to fatality rates and
cure rates. Finally, maniy of the reports includle, without separate considera-
tion, convalescent carriers who may be positive for only a few montlhs after
illness. Such a carrier has an excellent chance of clearing ul) spontaneously.

WVe have omitted the early German literature in preparilng Table I be-
cause, as fligelow and Anderson'0 have pointed out, the eligibility criteria
for operation and release in the earlier work were not up to the present
standards. \VNe have excluded paratyphoid carriers, typhoid carriers who
have niot had at least one release bile specimen in addition to release feces
specimens, convalescent carriers, and persons treated otherwise than by
cholecystectonmy. We have included, however, cases irrespective of whether
or not a preoperative bile was obtained. This analysis redluces the number
of cases which can be used for a study of the effectiveness of cholecystec-
tomy to a ratlher meager numllber.

Omitting ouir owni series, it niay l)e ilote(l that albout 62 per cent of all
cases were returined to their coillluliuities alive and( noninifectious. But if
only those wlho were operate(l uponl because they were carriers are Coil-
sidered, it may be inoted that about 74 per cent were cured; and omlitting
the three deaths occurring in the Senftner and Coughlin series, 79.5 per
cent of the cases were cured.

Determiniation of Gallbladder Infection-.-While carriers in wliom the
only nidus of infection is in the intestinal wall are rare, there is little evidence
as to the relative occurrence of this type of carrier. Garbat" found one
intestinal carrier in I46 convalesceilt carriers. This, however, cannot be
accepted as evidence of the occurrelnce of illtestiiial carriers amonlg cllroliic
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carriers.* It was not until after the development of practical duodenal
drainage by Einhorn12 that preoperative bile specimens were commonly ob-
tained. During the past ten years, preoperative diagnostic bile specimens
have been usually considered prerequisite to operation in chronic carriers
essentially free from gallbladder symptoms. The procurement of a nega-
tive specimen (indicating a negative biliary tract) with positive feces would
contrainidicate cholecystectomy.

It lhas been shown, by Forsbeck an(d Holloni,' that the reliability of a
negative report on a bile specimen depends largely upon the lhydrogen ion
concentration of the specimen. A mixture of gastric juice and bile is usually
submitted to the laboratory by the uniniitiatedl. Such a specimen is usually
hiighly acid. In it the typhoid organisms may be killed in less than 30 sec-
oncls after mixture has occurred. Conisequently, when a negative specimen
of "bile" is obtained preoperatively, it must be known definitely that the
specinmen is actually bile, before the case may be classified as ani intestinal
carrier.

In spite of the rarity of intestinial carriers it is not justifiable to subject
a carrier to cholecystectomy without definitely knowing that hie is a chronic
bile carrier, unless the operation is indicated pturely from the clinical view-
point. Recently an illustrative case came to ouir attentioin. This person, after
two positive feces, ha(l a lonig series of negative feces. W'itlhout a pre-
operative bile dlrainage, she submitted to cholecystectoimiy on the assumption
that slhe was a carrier. No bile was taken for culture at the time of
operation. The case was probably a contact feces carrier wlho clearel tu
spontaneously before the date of operation.

On the other hand, intestinal carriers are so rare that for the purpose of
analysis we may consider that feces carriers are gallbladder carriers, unless
prove(d to be intestinal carriers by the procurement of a negative diagnostic
bile specimlen. This can, at most, cause but a trifling error in an analysis.

Siurgical Risk.-Tlhe literature is not clear concerning the mortality rate
from cholecystectomy in carriers since it is not always stated whether a
carrier submitted to operation mainly to cure hiis carrier condition, or because
of the urgency of his clinical symptoms. To deprecate surgical intervelntion
for the cure of the carrier state because of deatlhs occurring among carriers
olerated upon because they were seriously ill with gallbladder disease is
obviously illogical.

', In so far as surgical risk is conicerne(d each case must be ju(lged witlhotit
regar(l to his carrier state, although the Michigani Department of Health as
a matter of public policy does not urge cholecystectomy for any person over
50 without symptoms of gallbladder disease. On the other lhand, it is conl-
sidered good surgical practice to urge any good risk with gallb'a(lder pathol-
ogy to submit to cholecystectomy simply for his own welfare. Clholecystitis

* Several large states and cities have agreed oni arbitrarily declaring those who have
harbored the B. tytphosuts for one year or more from date of oniset with typhoid fever
to be chronic carriers, those for less thani one year convalescenit carriers.
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is so nearly universal in chronic carriers and cholelithiasis so common, that
for practical purposes it is logical to assume preoperatively the presence of
gallbladder pathology. As may be noted in Table I, no deaths have been
reported in any series except that of Senftner and Coughlin. In their
series the fatality rate was I4.7 per cent for all cases. Of those submitting
to cholecystectomy primarily for cure of the carrier state, only three or
7.I per cent died as a result of the operation. In a personal communication
Doctor Senftner has kinidly supplied us with the following data concerning
these three cases:

Case i.-P. G., male, age 5I. Operated upon, September 20, I929. Died, September
23, I929, of acute peritonitis.

Case 2.-M. G. female, age 57. Operated upon, August I2, I922. Died, August
I2, 1922, of surgical shock and acute dilatation of heart.

Case 3.-H. D., female, age 6o. Operated upon, June 2I, I932. Died, July 3, I932,
of eniterocolitis, toxemia, cholecystitis, cholelithiasis. Convalescing uneventfully until
five days after operation.

It may be noted that all these persons were over 50 years of age. Cases
I and 2 were inmates of state institutions for the insane, persons notoriously
of low resistance.

Percentage of Cure.-In determining the percentage of cure, it is proper
to include persons operated upon for clinical symptoms, provided this group
is analyzed separately. While not yet proved, it would seem almost a truism,
that the severity of clinical symptoms would be correlated with the extent
of biliary tract involvement and therefore with the chance of cure. Vogel-
sang and Haaland14 have suggested the probability that the rate of cure
depends upon the number of years that the carrier has had gallbladder in-
fection. Two of their carriers, of respectively I7 and 45 years' standing,
were not cured by cholecystectomy. Sufficient accumulation of data may
enable us to predict fairly closely the probability of cure based upon the
duration of the carrier state.

PRESENT ELIGIBILITY CRITERIA FOR OPERATION AND RELEASE OF
CHRONIC BILIARY TYPHOID CARRIERS IN MICHIGAN

(A) Eligibility criteria for carriers to be operated upon primarily for
cure of the carrier state:

(i) The person must be a chronic carrier.
(2) The person must be a bile carrier.
(3) The person must be a good surgical risk.
(B) Eligibility criteria for release after cholecystectomy: /
(i) Twelve consecutive feces specimens obtained at monthly intervals

following operation and examined in a laboratory approved by the Michigan
Department of Health shall be negative.

(2) Two consecutive bile specimens obtained during the year after opera-
tion and considered satisfactory for examination by the Michigan Depart-
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ment of Health slhall be examiined in an ap)proved laboratory aind fotunid to
be negative.*

Resiilts of Clholecystectoivi in MIllichiigan Series.-Our series of i8
cases lhas been summarized in Table II. Eleven of these cases were operated
upon at the University Hospital.t All cases were chroinic carriers. Twelve,
or 67 per cenit, had sliglht to marked synmptoms of galll)lad(ler (lisease. In
two of these (Cases 5 and I6), operation was perforrmed primarily for
the relief of clinical symptoms. No dleatlhs occurredl in our series.

Of I l)reoperative bile specimenis obtained tenl were positive, wvlile of
I5 bile specimens obtained at operationi 14 were positixe. The niegative l)re-
operative bile specimeni was obtained by anl observer tilufanmiliar with the
niecessity of securing bile anid not a gastric juice-bile mlixture. The nega-
tive bile specimen obtained at operationi was examilned in a laboratory wlhich
lhad been (loing but little typhoid work. In Case I, Olly, it was niot dlefiniitely
lroved by a positive bile that the personi was a bile carrier. Hlowever, the
patient was cured by cholecystectomy.

Of the I8 cases, three were males and(I I5 femnales. The average age at
operationi for the males was 35, for femnales 40.3. TIlhe total age inici(denlce
was 39.4. Two gave lno hiistory of havinig had typlhoidl fever. Of those
givinig a positive history, the dturation of inifection hadl varied fromii onie to
38 years, with an average of 15.2 years.

The percenitage of cures was 88.9 per cent. Two carriers were still
feces-positive, one 14 and(I the otlher 1.5 nmoniths after operation. The formiier
(Case ii) lhad had typlhoidI fever 28 years before operationi, wlhile the latter
(Case 13) gave no history of havinig lhadl the disease. Case 13 is still a
biliary tract carrier as indlicate(d by a positive bile obtained I5 montlhs after
operation. No postoperative bile has beeni obtained from Case ii. Case 6,
a graduate nurse employedl in a hospital, became feces-niegative promptly
after operationi. The first l)ostoperative bile was negative, but this was fol-
lowed i8 miionths after ol)eration by a positive findling. Twenty-six moniths
after operation a thir(d bile sp)ecimeil was niegative. Durinig the two years
since operation i6 negative feces specimens and no positives have been ob-
tained. The first bile specimen ol)taimed in the hospital wlhere she works
was ihot consiclered satisfactory by the Michigani Department of Healtlh. \V;e
believe that tlis patient nmay have beeni reinfected or that she maintaitle(I a
slight nidus of infection wlhiclh was missed in the first bile specimen.

As can be seeni in Table II, in most inistances the feces became negative
witlhin a few days to three weeks after operation. However, the feces may

* If further evidence should confirm previously accumulated data,3 it is probable that
the Michigan Department of Health will change the number of negative release biles
required from two to one. Already, because of unusual circumstances, two carriers have
been released with I2 negative feces and one negative bile.

t We are indebted to Drs. M. J. Darling, W. R. Clintoni, anid F. B. Wight, of Detroit,
F. J. O'Donnel of Alpena, and C. B. Wood of Clare, each of whom has had one case
under hlis care at other hospitals.
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remain positive for a much longer time and eventually become negative, as is
shown in Case 2. For two months this patient continued to submit stool
specimens in spite of the fact that the specimens remained positive. Because
of our inexperience, we were conviniced in our own minds that this was to
be a failure; however, after 308 days the feces became negative and have
remained so.

Twelve patients had symptoms characteristic of cholecystitis or cholelith-
iasis while the remaining six patients had no symptoms even suggestive
of disease of the biliary tract. Gallstones were present in I3 patients and
absent in the remainder. There was a nearly uniform finding in the gall-
bladder on pathologic examination of chronic cholecystitis with marked
lymphoid hyperplasia. In two instances, active, chronic, purulent chole-
cystitis was present and in two cases the gallbladder was greatly enilarged but
with the common finding of chroniic cholecystitis.

It is worthy of emphasis that a third of the patients had no symptoms
referable to the gallbladder, nearly one-tlird had no stones and the changes
in the gallbladder were nearly all minimlial in character. In every case, how-
ever, there dlid exist (lefinlite changes in the gallbladder clharacteristic of
long standing low grade infectioni, aiul aside from the cure of the carrier
state, so desirable from the public lhealth standpoint, we feel that clhole-
cystectomy wvill usually improve the health of the l)atient to such an extent
as to make it very much w-ortlh while also fronm the viewpoint of the individual.

SUM AMARY

(i) In our series, cholecystectonmy wvas performed on i8 chronic biliary
typhoid carriers with a percentage of cure of 88.9.

(2) No deaths occurred in the series.
(3) Eligibility for cholecystectomyv w,as based on the carrier being a

gallbladder carrier aiid a good surgical risk.
(4) Cure was conisidered effected when I2 consecitive negative feces

specimens and at least one (usually two) negative bile specimens were

obtained.
(5) Most cases becomiie feces-negative in froml a few (lays to two or

three weeks after operation. Hope for evenittual cure may be maintaine(d
for many months, however.

(6) Mortality and cure percentages are comlparable olnly if:
a. Typhoid and paratyphoil fever carriers are considered separately.
b. Carriers operate(l upon )rimlarily for cure of the carrier state and

primarily for cliniical symiiptomiis are conisi(leredl separately.
c. The time elapsed since typhoid fever is taken into colnsideration.
d. The criteria for release are identical or at least similar.
(7) Cholecystectomy may logically be recomiimended as a matter of per-

sonal precaution to a clhroinic carrier without clinical symllptomiis who is a
good risk.
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(8) Each cure removed one more of a limited number of infection foci
and thus contributes to the ultimate eradication of typhoid fever.
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