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THE USE OF PHTHALYLSULFATHIAZOLE (SULFATHALIDINE)
IN COLONIC SURGERY"‘

RoBERT THOMSON, M.D.,f AND ErNEsT M. Daranp, M.D.{

BOSTON

N 1941, Poth and Knotts! introduced succinyl-
sulfathiazole (sulfasuxidine) as an intestinal anti-
septic and bacteriostatic agent. It has proved
éspecially valuable as an adjunct to surgery of the
large .bowel, as well as in the treatment of certain
medical conditions. A further improvement was
made in this field with the discovery of phthalyl-
sulfathiazole (sulfathalidine§) by Poth and Ross? in
1943. This new drug has the advantage of having
twice the bacteriostatic activity of succinylsulfa-
thiazole but requiring only half to one third of its
dosage. In addition, the drug has not given rise to
any toxic reactions such as have occasionally been
seen with succinylsulfathiazole. Mattis et al.; in
extensive toxicologic studies on the effect of phthalyl-
sulfathiazole in mice, rats and monkeys, reported
no toxic manifestations in spite of large doses ad-
ministered orally every four hours for thirty days.
. They found extremely low blood concentrations of
free and total sulfathiazole, which they attributed
to retention in the gastrointestinal tract of all but
small amounts of the drug; the small amount that
was absorbed was rapidly excreted by the kidneys.
QOur studies of -the blood and urine concentrations
of this drug are in agreement with the findings of
these investigators. Furthermore, phthalylsulfa-
thiazole is effective in the présence of diarrhea or
in patients who are receiving purgatives, whereas
the effectiveness of succinylsulfathiazole under these
conditions is greatly reduced. .

The stools following the use of phthalylsulfa-
thiazole are solid and retain some of their odor, as
opposed to the odorless, semifluid movements that
occur after the giving of succinylsulfathiazole. The
exact mode of action of these drugs is not yet clearly
understood. The chemical and bacteriostatic prop-
erties of phthalylsulfathiazole have been studied
and reported by Poth and Ross.* .

In this paper we are reporting our experience
with the new drug at the Pondville Hospital, where
it has been used in connection with surgery of the
large bowel. It has been employed in the preopera-
tive preparation of 51 unselected cases over a period

. of fifteen months. It has also been used in 12 cases
of nonspecific gastroenteritis with diarrhea, in which
it has apparently been of definite benefit. Our
studies of the blood and urine concentrations of this

*From the Pondville Hospital (Mauachusctts Department of Public
Health), Walpole, Massachusetts.

tFormetly, chief resident, Pondville Hospital.

$Iastructor in surgery, Harvard Medical School; chief-of-staff, Pond-
ville Hospital; visiting surgeon, Massachusetts General Hospital.

§The material for this study was supplied by Sharp and Dohme, Incor-
porated, Philadelphia.

drug are in agreement with the findings of the above
investigators.

The type of case in which phthalylsulfathiazole
was used is shown in Table 1. In several of the cases
the drug was used more than once, when the opera-
tion was done in stages. There was no evidence in
any case of sensitivity to the preparation. «

In Table 2 are shown the types of operation per-
formed. There were 3 cases in the group given

Casesin Which Phthalylsulfathiazole Was Emplofyed.

TasrLe 1.
Diacnosis No. or Casks

Carcinoma of TECTUM ¢\ vvvvr e nsorransonnsonoeranssses 30
Carcinoma of left colon and rectosigmoid. ........co00vnnn .13
Carcinoma of right colon . ......ciiviviiiiviinnneniannss 4
Carcinoma of transverse colon 1
Tumor of rectovaginal septum 1
Polyposis of large bowel. ...... [ 1
Carcinoma of urinary bladder. .. ..............cocviunnt 1

Total ...t i e s 51

routine preoperative doses of phthalylsulfathiazole
in which the patients subsequently refused opera-
tion or in which it was considered inadvisable. The
administration of the drug was stopped on the morn-
ing of operation and was not continued postopera-
tively in all cases except 1, in which a tumor of the
rectovaginal septum was removed~ The rectum was
opened and repaired during operation, and it was
decided to continue the drug. Convalescerice was
uncomplicated.

In cases of resection of a blind loop of bowel or
second-stage posterior excision of the rectum, daily
preoperative irrigations with a suspension of

TaBLE 2. Types of Operation Performed.

OPERATION -No. or Cases
Abdomnnopenneal rescction:
ONE-BTARE . . vvttaeinnereessnnnsersoonssaonesaonanns
WOBLAKE < oo vt eeeeneasient ot ot ot ot orarorentataones

Resection of tumor, transverse and desce
rectosigmoid, with primary anastomosis
Palliative coloutomy
Colostomy revision

Rxaht colectomy:

MEBERBE + o oe v evn seesaonsonnsonnssnosossessananas

TWO-BLABE & ovvveveusronassosotessesesennsionnnnnsas

Colostomy or, enterostomy closure

Ureterointestinal anastomoses .......

Resection of blind loop of bowel .......

Enterocnterostomy . .ueeseessacsness e

Excision of tumor of rectovaguul ceptum ............... .

Total

colon and
...............

...................................

-LI —
O | =t RN IO NN

.............................................

phthalylsulfathnazole were given. Of the 9 patients
who received resection of tumors of the transverse,
descending or rectosigmoid colon, 4 had a pre-
liminary or complementary cecostomy, 4 had Miller-
Abbott tube decompression, and 1 had neither. In
none of these cases was there any serious post-
operative distention.
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Dosage and Preoperative Preparation

The routine procedure has been to place these pa-
tients on a low-residue diet and to begin the ad-
ministration of phthalylsulfathiazole five or six days
before operation. Giving the drug for shorter
periods of time preoperatively proved unsatisfactory.
It has, however, been given in full dosage for as long
as fourteen days without any ill effect. The initial
dose is 0.05 gm. per kilogram of body weight, or
between 2.5 and 4.5 gm. for most patients. Follow-
ing this, 1 gm. (two tablets) is given every four hours
day and night. Inemas are used preoperatively
when indicated; strong purgatives are not employed.
Whole blood, plasma and amino acid preparations
‘areYused as indicated in the correction of anemia
and low serum protein. For twenty-four hours be-
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Laboratory Data

Determinations of the blood and urine levels of
phthalylsulfathiazole were made daily, as well as
red-cell counts, white-cell counts and hemoglobin
determinations, in the 19 cases listed in Table 3.
No facilities were available for bacteriologic ex-
amination of the stools. Such studies have, how-
ever, been reported by Poth and Ross,® and the
effectiveness of phthalylsulfathiazole  in reducing
coliform and other organisms has been well estab-
lished. , .

In Table 3, it will be noted that the daily dose as
well as the number of doses varied; this was due to
the fact that in these cases an attempt was made to
adjust the dosage as accurately as possible to the
patient’s weight. In view, however, of the extremely

Tavre 3. Blood and Urine Concentrations of Phthalylsulfathiazole as Sulfathiazole.

Case No. DaiLy Dose No. or Doses
Dary
gm. mg.
1 4.5 6
2 3.0 3
3 2.5 s
4 2.5 S
5 3.0 6
6 3.0 6
7 3.0 6
8 3.0 6
9 3.0 6
10 2.5 S
11 3.0 6
12 4.0 4
13 3.0 6
14 3.0 6
15 2.5 5
16 3.5 6
17 3.0 6
18 2.5 5
19 3.0 6

Soooonosooooos

AvERAGE Broop Averace UrINE
CoNCENTRATION CONCENTRATION
FREE CONJUGATED FREE CONJUGATED .
Jrooce. mg.J100cc. mg.froocc. mg.f100 ce.
0.13 0.54 8.8 31.1
6.31 0.17 1.2 1.9
0.04 0.28 2.5 4.6
0.24 0.40 3.5 10.0
23 0.59 10.7 17.5
15 0.31 2.3 6.0
28 0.41 1.5 4.0
04 2.22 5.8 12.9
08 0.60 3.6 7.1
09 0.20 1.4 2.9
13 0.31 3.9 11.0-
08 0.18 5.2 13.9
68 0.81 11.9 32.6
68 14.14 19.6 36.8
14 ©0.26 2.9 8.6
19 0.20 14.1 26.9
24 0.41 3.6 12.8
s2 0.78 8.4 21.6
18 0.58 12.3 36.6

fore surgery the patient is given only clear liquids
by mouth, and routine doses of sulfadiazine are
administered during this period, either by mouth
or intravendusly.

At the time of operation, in all cases exeept 1 in
which there was no obstruction, the bowel was found
to be well cleaned out and free from distention. The
exception was a case of unobstructed carcinoma of
the rectum in which abdominoperineal resection was
carried out after the patient had received phthalyl-
sulfatliiazole for only three days. In only 1 case,
mentioned above, was the drug continued post-
operatively, but it is thought that in many cases
such continuation could and should be carried out.
In support of this may be cited the case of a seventy-
eight-year-old man in which a combined abdomino-
perineal resection was done in one stage after routine
preparation. Four days postoperatively the end

+ colostomy slipped back into the peritoneal cavity.

The bowel was then retrieved and sutured to the.

abdominal wall. There was undoubted soiling of
the peritoneal cavity, but the patient did not develop
peritonitis. He was everitually discharged in a satis-
factory condition. ,
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low blood concentrations of the drug (measured as
sulfathiazole) and in the absence of any toxic mani-
festations, the simpler routine was thereafter
adopted of giving all patients 1 gm. every four
hours after the initial dose. In Cases 8 and 14, it
will be noted that the blood level was appreciably
higher than that in any other case, reaching levels
of free drug of 2.040 and 2.681 mg. per 100 cc., re-
spectively. This is due to the fact that these pa-
tients were inadvertently given roytine doses of
sulfadiazine by mouth eighteen to twenty-four
hours before these determinations were made.* The
figures are interesting in that they show how little
phthalylsulfathiazole is absorbed by the blood stream
as compared with sulfadiazine.

Results

There were no toxic reactions from phthalyl-
sulfathiazole in this series.

Among the 49 operative cases — fifty-two opera-
tions — in which phthalylsulfathiazole was used,

*The routine preoperative use of sulfadiazine as outlined in the section

on preoperative grepan\tion was not bcdpun until after the data of the
Gases (Table 3) had been collected.
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there were 4 cases (8 per cent) with infection. Three
patients had wound infection and 1 developed
generalized peritonitis and died, a mortality rate
of 2 per cent. One of the patients with wound in-
fection received an abdominoperineal resection.
The end colostomy slipped back below the peritoneal
floor on the fifth postoperative day, but it was almost
immediately retrieved, and no peritonitis ensued.
A similar accident occurred in another case in which
wound infection developed; the mishap was not
detected for eight to twelve hours. Colostomy was
revised and the patient recovered. These 2 patients
had received the drug for four and ten days, re-
spectively, before operation.

The single operative fatality in this group occurred
in a patient who had a two-stage operation for car-
cinoma of the splenic flexure. Following cecostomy,
the patient received sulfathalidine for eight days

before the second stage of the operation. Extension.

of the -tumor necessitated partial resection of the
stomach and splenectomy, as well as resection of
the splenic flexure with primary anastomosis. The
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tonitis. The effectiveness of the drug in this case
was probably somewhat diminished by the presence
of the cecostomy.

SuMMARY

Phthalylsulfathiazole, a new intestinal antiseptic
and bacteriostatic agent, after its use in 51 cases was
ranked as of definite value as an aid in surgery of
the large bowel. Its small dosage, great bacterio-
static activity and low toxicity make it an easy,
effective and safe drug to use. Continued use of
the drug postoperatively, wherever possible, is
advised.
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i CHRONIC DISABILITY IN MILD CASES OF TRENCH FOOT

Major Frankiy K. Pabnock, M.C., A.U.S.

ELATIVELY little study has been made of

the persistent signs and symptoms of trench
foot and immersion foot, most papers on this dis-
order dealing with their acute manifestations.! 2
According to my experience, however, these symp-
toms may be disabling for at least one year and
are apparently not alleviated by any of a variety
of therapeutic measures, including psychiatric
treatment. At the present time, with relatlvely
large numbers of patients with this condition await-
ing disposition at military hospitals in this country,
such a study appears timély. :

Durmg February and March, 1945, in Italy, an
opportumty was presented to study with special
attention some of the manifestations of the later
 stages of trench foot. These cases, all of which
were contracted in the Apennine Mountains of
Italy during'the winter of 1944-1945, were of mild
to moderate severity and were on the whole less
severe than those encountered during the preceding
Italian winter campaign.

Since the later manifestations of trench foot are
typified by subjective complaints most difficult to
evaluate, an attempt was made to determine what
abhormal responses, if any, could be elicited by
various stimuli. In the cases studied, within one
or two months after onset, the acute manifestations
of edema and gangrene or pseudogangrene had disap-
peared and spontaneous pain, with tenderness of

the soles of the feet, was the chief complaint. The
persisting disturbances fell into two main groups —
the vascular type, characterized by a tendency to
coldness and cyanosis of the feet, and the neural
type, marked by pain on firm pressure over the.
soles of the feet, superficial hypalgesia, loss of pro-
prioception, diminution of temperature discrimina-
tion, hyperhidrosis and poor toe-flexion ability.

VascurLar DiSTURBANCES

It is a frequent observation that patients suffering
from the later stages of trench foot tend to have
cold, sweaty feet that on dependency rapidly de-
velop cyanosis. The following conclusions were
reached from studies of this tendency.

When the shoes and socks of patients with trench
foot are removed, the feet are found to be -devoid
of cyanosis, whether the patients have been sta-
tionary or moving about and even though the toe-
skin temperatures are usually low (20° to 23°C.).
On dependency without the constricting shoes and
socks, however, cyanosis generally develops within
five minutes. It can be made to disappear by
elevating the feet, a normal pink color taking its
place. Turthermore, on elevation the cyanotic hue
can be readily milked out of the toes. If a uniform

" light-pressure bandage is applied to a toe when

it is pink and the foot is placed in a dependent
position, the bound toe is seen to be pink immedi-
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