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SURGERY, GYNECOLOGY AND OBSTETRICS

THE TREATMENT OF PELVIC INFECTIONS

WiTH aN AWNALYSIS OF 1,105 CASES

By THOMAS H. CHERRY M.D., F.ACS, NEw Yark Ciry

URING the past 8 vears 4o per cent of
the patients admitted to the Gyneco-
logical Division of Harlem Hospital,

MNew York City, have had some variety of
adnexal infection. There were 1,105 cases of
adnexal disease, and these form the basis for
the clinical study herein submitted.

It is not the purpose of this paper to offer
anything new in the way of conservative or
surgical treatment, hut solely to analyze and
record the treatment and clinical end-results.

These cases can be divided into the gonor-
theeal and non-gonorrheeal.  In this series of
cases of adnexal disease approximately 38 per
cent are regarded as gonorrheeal in origin, 12
per cent non-gonorrheeal. In the latter group
the condition was due to infections following
birth trauma, secondary infections associated
with other pelvic pathological changes, and
in a small number, to tuberculosis.

Attempts to classifv these groups maore
accurately by prevailing laboratory methods
were unsuccessful. In the presence of urethral
and cervical discharges, only 12 per cent of
smears demonstrated the gonococcus. Cul-
tural methods also proved disappointing.
Complement fxation tests from the blood
were not only valueless but in some instances
were even misleading. Intradermal injections
of specific bacterial proteins were tested and
seemed devoid of diagnostic significance (3).

As the gonococcus has a predilection for
mucous membrane, and the site of the primary
infections iz the urethra or cervix, one can
classily adnexal disease as gonorrheeal: (1)
when smears from the urethra or cervix show
the presence of gram-negative intracellular
diplococci; (2) when in spite of negative
smears there is observed an endocervicitis
with a urethritis, skenitis, or barthelonitis;
and (1) when there is adnexal infection with
infections of the abowve anatomical sites, the
smears from which show a preponderance of
ous cells,

While these clinical observations are not
scientifically accurate criteria for the diag-
nosis of the etological factors in genital tract
infections, they may be relied upon until mare
improved biochemical methods have heen
devized.

Patients having adnexal disease sought ad-
mizsion to the hospital for relief of abdomine
pelvic pain. They were usually seen in the
acute stage of pelvic inflammation, whether
suffering from an initial attack or an exacerba-
tton of a chronie condition. Examination of
these patients disclosed the presence of a vag-
inal discharge, either from a concomitant
urethritis or endocervical infection. The
adnexa were tender and enlarged. The tem.
perature varied from 1oo to tog degrees 7,

During this period conservative measures
only were applied. Sedatives were given to
ameliorate pain; ice bags were applied to the
abdomen, and hot vaginal deuches prescribed,
to aid nature in the control of the infection,
Local treatments were given for the urethritis
and endocervicitis. In the event of a sub-
urethral or Bartholin abscess, the pus was
evacuated by incision and drainage.

Certain groups of these patients were se-
lected at dilferent times to test various forms
of the newer therapeutic measures, such as
intramuscular injections of milk preparation,
normal horse serum, and medical diathermy.

The principles upon which the theory of
non-specific foreign protein therapy is based
will not be discussed. A group of 25 patients
having acute adnexal infections with readily
demonstrable pelvic lesions were given a
sterile lactalbumin preparation (aclan). This
was administered by intramuscular injections
in ro cubic centimeter doses, as recommended
by Heinemann (6). The subsequent tem
perature, leucocyte counts, and clinical symp-
toms were carefullv observed. No general
reaction followed in any instance. The leuco-
cyte count showed an increase in 4 patients,
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Fig. 1. Showisz an mital monorrhoal splpingitis,. A,
[nflamed tubes; M, ovaries; O, imbriated end from which
qurelent material is exuding.

the lowest ge00 and the highest 7000, 12
hours later. The other 21 patients showed
aither no increase or a slight reduction in the
axisting leucocytosis.

In no case treated with this preparation
was there any relief of pain, reduction of the
selvic inflammation. or diminution of the vag-
nal discharge.

Forelgn protein in the form of normal horse
erum was administered to another group of
15 patients with similar pathology. This se-
um was injected subcutaneously in 4o cubic
:entimeter doses afler a previous cutaneous
«est had been made to ascertain the suscepti-
aility to anaphylaxis. A marked general re-
wtion followed in 50 per cent of these patients,
vith rize of temperature and the typical skin
ruption of * serum sickness.” When the re-
ietion subsided these patients showed a begin-
ng resolution of the pelvic infection, reduc-
ion of pain and tenderness, a decrease, and in
ome cases, complete cessation of the vaginal
lizcharge. Because of severe reactions in z
@ases, as manifested by extreme illness from
he injections, and hecause of no improvement
n the pelvic infection unless a reaction was
ibtained, the use of this therapy was discon-
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Fig, 2. ustrating complicated lesions following recur-
rent altacks of pelvic inflammation.

tinued. The risk involved and the lack of uni-
form results from its employvment did not
wirrant its continued use.

[Hathermy, as a therapeutic agent, has
vielded definite results when applied to pelvic
infections of gonorrheeal origin, The penetra-
tion of the pelvicstructures by an electrical high
frequency current through properly placed elec-
trodes generates heat in the tissues to varying
degrees. The intensity of the heat can be con-
trolled hy the size of the electrades and the
amount of current utilized, measured in milli-
ampéres. [t is an established fact that the
gonococcus is susceptible to comparatively
low degrees of heal. An exposure to 42 de-
grees O, for 10 minutes will destroy it com-
pletely. By the use of diathermy, & tempera-
ture of 45 degrees . can be generated in
pelvic structures without discomfort to the
patient or damage to the tissues; destruction
of the gonococcus is thereby assured. By
means of experimental work upon rate and
dogs, I have demonstrated that skin, sub-
cutaneous tissue, bone, and the internal pelvic
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Fig, 3. Firstatep in a fundal ysteroctomy with removal
of botl adnexn.

organs will withstand a temperature of 50
degrees C. without morphological changes.

In a previous article {1) a report was made
of 52 patients with adnexal disease to whom
diathermy had been applied. The treatments
were administered by means of vaginal or
rectal electrodes, with an inactive electrode
upon the abdomen or sacral region. In some
instances a sacro-abdominal application was
made, The number of milliampéres used
varied from 2,000 to 3000, but in all cases
sufficient current was utilized to raise the
vaginal temperature to 43 ar 45 degrees O, for
25 to 35 minutes.

Gratifving results Tollowed, the immediate
vessation of pain being particularly impres-
sive. In 36 patients whose pelvic lesions con-
sisted of tender and painful masses there was
complete resolution of the masses in 12; and a
marked reduction in size in another 12,

In 12 additional patients, however, the
masses were apparently unaffected and not
reduced in size, although there was a decrease
in body temperature and relief of abdominal
pain. It is interesting to note that when 8 of
these patients were operated upon, large pus
tubes or tubo-ovarian ahscesses were removed
more easily than usual; adhesions scemed soft-
er, more hyperamic, and were easily separated
by blunt dissection; the masses themselves
appeared solter, were cedematous, and readily
delivered without rupture. The inflammatory
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Fig. 4. Drawimg showing pelvic structures and fundys
of uterus remaved,

products consisted of a thin, watery, straw.
colored material, instead of the thick, creamy,
purulent material usually encountered. All
cultures from these masses were sterile. Con-
valescence in these cases was remarkahly
smooth, all wounds healing by primary union.

In postpartum and postabortum adnexal
infections, the application of diathéermy was
not as successful as in those of gonorrhoeal
origin. The pain was only temporarily relieved
and then recurred. In one case of a fresh post-
abortim infection, a generalized peritonitis
was aggravated and death followed. Another
patient having a postpartum infection of the
ardnexa, to whom diathermy was given, showed
a spreading pelvic peritonitis with abscess
formation, necessitating evacuation and drain-
age.

The bacteriz most active in postpartum
infections are the streptococcus, staphylococ-
cus, andd colon bacillus, To destroy these micro-
organismsa 58 to 6o degrees C, of heat are es-
sential, but since such temperature coagulates
tissue, the use of diathermy is precluded in
most cases of this type of pelvic infection.

Two hundred and eighteen patients having
adnexal disease were treated conscrvatively
and not operated upon. After the acute symp-
toms had subsided the endocervicitis was
treated to prevent a redinfection of the adnexa.
This consisted of cauterization of the canal in
some cased, eleclro-coagulation in some, and
the application of dyes in others. The urethra
and Skene’s ducts were treated by taopical
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Fig. 5. Pouned bgaments e heen implanted and broad
ligaments wrdd furdus wiced sutured.

applications as well as by the use of the Cor-
Lus thermophore in the urethra. Abdominal
operations were performed upon 832 patients
whose history or physical findings indicated
recurrent adnexal inflammation.  Fifty-four
patients who had concomitant pelvic ab-
seesses with tubal infection were drained
through the vagina; 3 deaths ocourred; a
martalily of 5.5 per cent.

In the entire series of B8y operative cases
there were 44 deaths; a mortality of 4.0 per
cent.

When patientz with an initial attack of
acute salpingitis were admitted they were
treated by the conservative measures already
outlined. Reselution, as a rule, occurred, and
in some instances the tubal lumen apparently
became re-established. This was particularly
true if it was possible to free the lower genital
tract of infection, A few cases of this tyvpe
were operated upon in the presence of pro-
nounced right-sided pain; they were mistuken
for cases of appendicitis. Uneer such circum-
stances the adnexa were not disturbed and the
abdomen was closed.

During an exacerbation of a recurrent
chronic infection surgical interference was
performed only when there was evidence that
the infection was spreading bevond the pelvis
and producing a generalized peritonitis.
Spontancous rupture of a pyosalpinx or tubo-
ovarian abscess ocours infrequently ; but when
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Tig, &, Gianl pyosulping of left side adherent to hilum
af spleen. Tuabo-ovarian abacess prezent in right side.

such an accident does occur generalized peri-
tomitis develops and operative interference
should not be delaved,

When a pelvic abscess forms, drainage by
the vaginal route is established, and laparot-
omy iz deferred until a later date.

The ahdomen was opened in the presence of
acule symptoms 81 times.  When there was
definite evidence that a chronic infection was
present, the pathological masses were re-
maved if feasible; otherwise proper drainage
only was established.

The chronic cases of adnexal infection pre-
sented interesting variations in pathology.
Some showed slightly thickened tubes, the
fimbriated ends of which were or were not oc-
cluded ; adhesions were few in 2ome instances,
in others dense.  Some tubes were greatly
thickened and fibrosed and densely adherent
to surrounding pelvic structures; most con-
tained a purulent exudate of varying consist-
ency Lhat, as a rule, proved sterile. The tubes
were often much enlarged, containing thick,
creamy pus; communications between the
pyosalpinx and ovary, forming tube-ovarian



SURGERY,

Fédaminal

Fig. 7. Cigarctie drain inserted through lower angle of
ahdominal wound down Lo cul-de-sue,

Hb&CCEEﬂS or L'Jr"SlS_l were nob uncomiman, II‘.I—
fective processes may take place in the ovaries,
presenting a simple ovaritis, retention cysts, oo
abscesses,

In this same group there were 8o patients
operated upeon, for tubo-ovarian abscess or
cyst, 144 cases; pyosalpinx, 380; and thick-
ened adnexa with peritubo-ovarian adhesions,
276. Incidental pathological changes noted
were cystic ovary in 118; ovarian cyst in 61
tubal pregnancy in 8; hydrosalpinx in 16,
intraligamentous cyst in 1; papillary cyst
adenoma of the ovary in r1; ovarlan cyst-
adenocarcinoma in 1; fibromyoma in 85;
appendicitis in 83; retrodisplacements of the
uterus in 1oz,

These patients presented clinical evidence
of a recurrence of pelvic infection, either acute
or subacute, Abdomino-pelvic pain was a pro-
nounced symptom; temperature ranged from
100 to 1o4 degrees I, ; leucocyte counls varied
from 8,000 to jo,000, depending upon the
severity of the infection and the patient’s re-
sistance. Practically all had an endocervicitis
with a mucopurulent vaginal discharge. Many

had urethritiz  ckenitia and  harthalinitiz
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iz, 8. Cigarcite deain through vaginal vault into cul-
de-sag.

Thiring the acute stage conservative ther-
apeutic measures were instituted until it
subsided, as shown by normal temperature,
pulse rate, lowering of leucocyte count, and
amelioration of pain.

ILarly operation has been adopted as a wise
policy by the personnel of the Gynecological
Department of Harlem Hospital following
subsidence of the acute exacerbation, It has
been considered safe to operate when the
patient’s temperature has been normal from ;3
to 1o days, and the leucocyte count is below
16,000,

In 508 patients operated upon whose record-
v leucocytosis was below 16,500, there were
21 deaths, or 4.1 per cent mortality. Among
120 patients with a leucocytosis above 16,000
there were 20 deaths, or 16.6 per cent mortal-
ity. These observations demonstrated the
value of the leucocyte count as an indicator
of the reaction or acquired immunity of the
patient to the pelvic infection.

European Clinics place great dependence
upon the sedimentation time of the red blood
cells as & more reliable indicator of the activity
of infection.

Linzenmeier (8) believes that a sedimenta-
tinn rirme ol helow 200 minntes indicates an
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active infective process and that one of 6o
minutes, or less, suggesis a latent infection.
Friedlander {g) prefers not to operate upan
[?Eh:”: infections until the sedimentation time

iz well above fo minutes. Ina prm'iou-a article
.;;u the writer presenied o comparison of the
relative value of the leucocyte count and
sedimentation time of the ervthrocyies in a
group of 71 patients operated upon for adnexal
dizease.  Twenty-nine patients of this group
howed 2 sedimentation time of less than 3o
minutes, but their average leucocyle count
was 13,250, There was no mortality, and the
morbidity averaged 18.2 days, Twenty-six pa-
tientz showed a sedimentation time of between
10 and 6o minutes, with an average lencocyte

OLU'It of 10,200, There were no deaths, and

the morbidity averaged 16 days. The rest of
the group, 6 patients, had a sedimentation
time above 6o minutes, with an average leu-
cocyte count of ro,200, One death occurred
in this group from a general peritonitis with
the sedimentation time of 68 minutes.

From these comparative results, as well as
from other [zolated instances, one cannot help
but believe that in estimating the activity of
an infective process greater reliance should be
placed upon the white cell count than upon
the sedimentation of the red cells.

At operation, I first dispose of the endo-
cervicitis either by performing a trachelo-
plastic operation or by thoroughly cauteriz-
ing the endocervical mucosa. The abdomen
is then opened and the tubo-ovarian masses
removed. Noattempt is made to salvage por-
tiems of damaged evaries or tubes. In previous
years such attemjis at conservation were fre-
guently made with disappointing results, In
1o such instances it was necessary Lo evacuate
secondary abscess formations by colpotomy.

In patients with extensively involved
afdnexa, a fundal or supravaginal hystercc-
tomy was done in order to extirpate all infec-
tive foci. This operative maneuver was per-
formed 159 times. When ovaries appeared
normal they were suspended to the fundus
uteri by shortening the uterco-ovaran liga-
ment. The ovaries were conserved in got
cases.

In many instances upon removal of both
tubes with retention of one or both ovaries,
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Fig. o, Large tubooowvarian cyst simulaling intmlig-
menbows mass=.

the uterus was suspended either by a fixation
suture or shortening of the round ligaments,
This was done Lo prevent a postoperative
retrodisplacement, which will otherwise occur
in 7o per cent of cases.

In the separation of adhesions care was
taken to prevent injury to the intestinal walls.
The judicious use of sharp dissection, where
blunt separation seemed harmiul, prevented
many such injurics. In some instances por-
tions of the inflammatory masses were cut
away and allowed to remain attached to the
gut wall rather than risk perforation. In spite
of this extreme care in technigue, accidental
intestinal opening occurred 2 times; 5 times
in the sigmoid; and 7 times in the small in-
testines. Resection was necessary in 1 case;
otherwise single suture sufficed. No deaths
occurred from injury to the large gut, but 4
patients died from the injuries to the small
gut, a mortality of 3314 per cent.

Among the 537 abdominal sections for
adnexal disease, pus was encountered and the
peritoneal cavity was soiled 324 times. When
such an accident happens, the question of
whether or not to institute drainage is natural-
by foremost in the mind of the surgeon. To
determine which pus cases require drainage
many things must be taken into considera-
tion. Practically speaking, all these adnexal
infections originated as gonorrheeal inflamma-
tion. The chronicity and subsequent acute
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exacerbations were due either to a fresh in-
fection of another gonococcal strain or a re-
crudescence of the original one, Occasionally
the acute exacerbations were due to the in-
vasion of the field hy other pyogenie bacteria,
which also may persist as a low grade inflam-
matory process producing great damage to the
pelvic organs; however, in the course of time
the resistance of the tissues overcomes these
invading germs and an immunity is estab-
lished. The pus in mosl instances becomes
free of bacteria. It is true that the tissues of
the tubal wall may harbor these bacteria, as
shown by Curtis (4) in tissue cultures, but an
immunity to this has also been attained and
they are usually quiescent and not virulent.

The introduction of a drain into the peri-
toneal cavity, either through the abdominal
wound or vaginal vault, produces a peritoneal
irritation that, according to Hertzler {5), sur-
rounds it with adhesions sufficient to exclude
it from the peritoneal cavity. At the end of 48
hours thesze adhesions are fairly firm and the
drain has accomplished its purpose in estab-
lishing a communication for the escape of
infective material; therefore, on the third post-
operative day the drain should be gradually
withdrawn and shortened and by the seventh
day it should be entirely removed. Instances
occur when the advisahility of establishing
drainage 15 guestionable.  The old slogan,
“When in doubt, drain,” might be para-
phrased to read, “When in doubt, drain, but
don’t drain long.” Under these conditions
the drain should be removed by the fourth or
Gfth day. When infection bas not taken place,
the communicating sinus will close maore
quickly.

In my opinion it is nel necessary to drain
the pelvis in pus cases when a smear shows
the absence of bacteria, when the tempera-
ture has remained normal for a period of from
2 to 1o davs, and the leucocyte count is below
I6,000,

A guide to the infectivity of pus in the 324
contaminated cases is well illustrated by the
mortality of 4 per cent in those paticnts whose
leucocyte count was under 16,000; while a
mertality of 20 per cent occurred in those
patients whose leucoryte count was above
th, 000,
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The most logical site for the establishment
of drainage in pelvic surgery scems to be
through the vaginal vault rather than through
the abdominal wound, Clcasions frequently
arise, however, thal necessitate, for the sake
of speed, the latter course. Drains were also
inserted for hemostasis, when persistently
oozing areas could not be controlled other-
wize, Drainage was established 163 times;
126 times in the presence of pus contamina-
tion, and 37 times for bloody oozing.

It is interesting to note that in the con-
taminated series, when no drainage was
used, the mortality rate was 3.8 per cent and
primary union occurred in 79.6 per cent of the
cases.  When abdominal drainage was in-
stituted the mortality was 14.3 per cent with
primary unien in 13.3 per cent of the caszes.
When vaginal drains were inserted the mor-
tality was ro.z per cent and primary union
occurred in 63,2 per cent of cases,

In the entire series of 578 cases in which
drainage was not emploved, 18 patients died,
a mortality of 3.1 per cent; of 125 patients
with abdominal drainage, 1¢ died, a mortality
of 15.2 per cent; of 38 patients with vaginal
drainage, 4 died, a mortality of 10.1 per cent.

It would seem ifrom these statistics that
when pus is encountered in pelvic infections,
no drainage vields the best results, and when
the operator decides that drainage is neces-
sary the vaginal route is better than the ab-
dlominal.

CONCLUSIONS

i, In 1,105 cases of pelvic infections in the
Harlem Hospital, New York City, the gono-
coceus 15 the inciting agent in 88 per cent, and
in 12 per cent the condition is due to other
causes.

2. Exclusively conservative treatment of
adnexal disease is, on the whole, unsatisfac-
tory. The patient upon discharge from the
hospital is inclined to ignore the advice given
urging return visits, and re-infection of the
adnexa oiten occurs.

3. Injections of [oreign protein in the form
of milk preparations (aclan) and horse scrum
have proved unsatisfactory.

4. The use of diathermy as o conservative
measure in the treatment of adnexal disease of
gonorrhoeal origin was the most successful of
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the palliative methods, as it caused a resolu-
tion of pelvic masses in 60.6 per cent of pa-
tients, besides relieving pain in practically
oo per cent. It also, by proper application of
glectrodes, controlled the infection of the lower
gt‘.l!]itﬂ-l tract.

5. Initial acute attacks of adnexal inflam-
mation should not be treated surgically, as
they spontaneously subside. Re-infection
should not occur if the lower genital tract is
properly treated.

6. Recurrent attacks of pelvic inflamma-
tien are excellent reasons for the surgical re-
moval of the pelvic lesions. Such surgical
procedures can be performed with a reason-
able assurance of not more than a 3 per cent
gperative mortality, if the temperature has
remained normal for 3 to ro days and the Jeu-
cocyte count is below 16,co0.

7. When in the course of operative removal
of infected adnexa, pus contaminates the peri-

fa7

toneal cavity, the best results as to mortality
and wound union are obtained by closure of
the abdomen without drainage. If drainage
is neceszary the vaginal route is better than
the abdominal.
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