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Clinical and microbiological evaluation of 46 episodes
of genital ulceration
A W STURM,* G J STOLTING, t R H CORMANE, t AND H C ZANEN*

Departments of *Medical Microbiology and tDermatovenereology, University ofAmsterdam, Amsterdam,
the Netherlands

SUMMARY In 44 consecutive patients 46 episodes of genital ulceration were studied. The
presumptive clinical diagnosis was evaluated by extensive microbiological investigations. In 15
(33%) episodes the clinical diagnosis did not accord with the microbiological one. Chancroidal
lesions were most commonly found to have other microbiological aetiology. Secondary invasion of
treponemal or viral lesions by other bacterial species (mostly anaerobes or pyogenic cocci) or genital
pyodermia were the cause of confusion in six of nine cases of chancroid. In the other three a ducreyi-
like bacterium was found. Direct Gram staining of ulcer material did not help the diagnosis of
chancroid. The implications of the results of this study for clinical practice are discussed.

Introduction

Current textbooks on infectious diseases,'
venereology,2 and dermatology3 emphasise the fact
that the diagnosis of genital ulcers is made mainly on
their clinical picture and by the exclusion of primary
syphilis. There are, however, reports of confusing
clinical presentations46 and mixed infections.7
The aim of this study was to correlate the presump-

tive clinical diagnosis and the clinical variables with
the results of extensive microbiological investigations.

Patients and methods

PATIENTS
We studied all 44 patients (39 men, five women; aged
20 to 46 (mean 31) years) presenting with genital
lesions at the department for sexually transmitted
diseases (STD) of the Binnen Gasthuis, Amsterdam,
in February, March, and April 1978. Of the 39 men,
22 were of north European, nine of West Indian, and
eight ofMediterranean origin. Of the five women, four
were north European and one Mediterranean. Two
patients, both ofMediterranean origin, suffered from a
second episode of penile ulceration during the study.
Thus we evaluated 46 episodes.
We noted the possible source and date of infection

and any history of STD, the number, size, features,
and sites of the ulcers, and whether there was inguinal
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lymphadenopathy. Patients were examined by two of
us (GJS and AWS), and a clinical diagnosis based on
current criterial-3 was made after discussion.

COLLECTION OF SPECIMENS
After their first visit, patients were instructed to keep
their lesions moist overnight with saline soaked gauze.
The next morning the ulcers were cleaned and, after
smears for Gram and Giemsa staining had been made,
four specimens were taken with dry calcium alginate
swabs, two of which were stabbed into Stuart's
transport medium8 for bacteriological analysis, one in
skimmed milk with penicillin and streptomycin for
virological studies, and one in Hanks' balanced salt
solution supplemented with glucose for culture for
chlamydiae. Finally, after being cleaned again with
gauze soaked in ether, the ulcer base was scraped with
the flat end ofa vaccinostyle to collect exudate for dark
field examination. Blood was collected for serological
tests, which were repeated six weeks later.

LABORATORY INVESTIGATIONS
To isolate Haemophilus ducreyi we used one 30%
rabbit blood agar slant and two plates, one incubated in
a candle extinctionjar with moistened air and one in an
anaerobic jar (Gaspak, BBL), both at 33°C.9 We used
New York City medium with and without antibiotics to
detect Neisseria gonorrhoeae.'0 Cultures for other
bacterial species were made on 7% horse blood
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chocolate agar and 5% sheep blood agar with nalidixic
acid (10 mg/l) in a candle extinction jar, 7% horse
blood agar and CLED medium (containing cysteine
and lactose but deficient in electrolytes) (Brolacin
agar, Merck) under aerobic conditions, and an
anaerobically incubated 7% horse blood agar plate
with gentamicin (10 mg/I). These were all incubated
at 370C.

Yeasts were sought on Sabouraud gentamicin agar
at 220 and 37°C. Genital mycoplasmas were isolated
in mycoplasma broth (Difco) and Shepard U9
medium."

Virological studies were performed on human fetal
lung fibroblasts and Vero cells. Chlamydiae were
cultured in HELA 229 cells pretreated with
diethylaminoethanol (DEAE) dextran.
For the serological diagnosis of syphilis we used the

Venereal Disease Research Laboratory (VDRL) test,
the Kolmer complement fixation test (CFT), and the
fluorescent treponemal antibody absorbed (FTA-
ABS) test. Positive reactions were confirmed with the
Treponema pallidum immobilisation (TPI) test.
Lymphogranuloma venereum antibodies were detected
with a complement fixation test. The metabolic inhibi-
tion test was performed to measure antibodies to
Ureaplasma urealyticum,'2 and a growth inhibition
test for antibodies to Mycoplasma hominis.'3
Hducreyi was presumptively identified from typical

colonial morphology on microscopy,5 and identifica-
tion was confirmed by methods published previously.j4
Other microbial species were identified by standard
methods.'" 16

Results

Table I summarises the clinical features of the 46
episodes of genital ulceration. Five of the patients had
histories of genital ulcers, and nine gave a history of
urethral discharge .The incubation period (calculated
as the time from the possible causal sexual contact to
the appearance of the ulcer) varied from two days to
more than one month. In 25 (57%) of the patients it
was less than seven days, and in 37 (84%)it was seven
to 14 days. Incubation periods of less than five days
were only documented in four patients yielding
Hducreyi and two patients with pyogenic cocci. Each
patient had an average oftwo (range one to 10) ulcers.
There was no relation between the number of ulcers
and the culture results.
Table II compares the clinical diagnoses with the

results of the microbiological investigations.
Chancroid was diagnosed in 19 cases. Based on
presumptive identification, H ducreyi, was first
thought to have been isolated from 15 ofthem. Five of
these strains, however, were subsequently shown not
to belong to this species and are described as ducreyi-

TABLE I Clinical features ofand microbiological findings in 46 episodes ofgenital ulceration

Microbiological finding

TP +
Clinical HD DL TP HD/DL HSV VV UU PC Nil
feature (n=9) (n=3) (n=10) (n=3) (n=7) (n=l) (n=l) (n=4) (n=8)

Acquired from prostitutes 7 1 1 1 1 1 4 1
Single ulcer 5 2 7 2 2 3 1
Ulcer size:
<05 cm 2 1 2 1 6 1 1 6
0-5-2cm 2 2 7 2 1 1 3 2
>2cm 5 1

Smooth base 9 3 3 1 6 1 1 4 6
Indurated 7 2
Raised 1 3 1 1
Shallow 1 2 1 7 1 5
Deep 8 2 5 2 4 2
Undernined edge 9 2 1 1 1 3 2
Tender 8 3 1 3 6 1 1 4 4
Purulent 9 3 4 2 2 1 1 4 2
Bubo 2 1 8 1
Ulcer site*:

Prepuce 5 2 7 1 6 1 1 1 3
Penile shaft 3 2 1 4
Labiae 1 1 2 1
Other site 4 1 4 1 3 3 2

*Multiple ulcers were sometimes located at different sites.
HD = Haemophilus ducreyi, DL = ducreyi-like bacteria, TP = Treponema pallidum,
HSV = herpes simplex virus, VV = vaccinia virus, UU = Ureaplasma urealyticum, PC = pyogenic cocci.
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TABLE II Correlation between clinical diagnosis and microbiological findings in 46 episodes ofgenital ulceration in
44 patients

Contrary microbiologicalfindings:
Clinical No of Diagnosis
diagnosis episodes confirmed DL TP HSV VV UU PC Nil Total

Chancroid 19 10 3 2 1 1 2 9
Primary syphilis 9 9
Herpes simplex 9 6 3 3
Pyodermia 3 2 1 1
No diagnosis 6 4 1 1 2

Total 46 31 3 3 1 1 1 2 4 15

DL = ducreyi-like bacteria, TP = Treponemapallidum, HSV = herpes simplex virus, VV = vaccinia virus, UU = Ureaplasma urealyticum,
PC = pyogenic cocci.

like bacteria. Table III summarises the differences
between them and H ducreyi.

Direct Gram staining ofthe ulcer material identified
one of the 10 patients who were culture positive, but
organisms were not noted in patients with ducreyi-like
bacteria. Two patients with confirmed syphilis, both
with negative dark field microscopy results, yielded
ducreyi-like bacteria, one in pure culture and one
mixed with several anaerobic species .The ulcers ofthe
patient with vaccinia virus infection concomitantly
yielded group F streptococci andM hominis. One of
the seven herpes simplex viruses was found to belong
to type I.

Three cases were diagnosed on clinical grounds as
being genital pyodermia. Two were confirmed by the
culture of Staphylococcus aureus (one) and
Streptococcus pyogenes (one). The ulcer material
from two other patients yielded streptococci in pure
culture: Str bovis (one) and Str agalactiae (one).
Of the six patients in whom no clinical diagnosis

could be made, one had syphilis and U urealyticum
was isolated from the ulcer of another. In paired sera
taken at the first clinic attendance and 14 days later
this patient had an eightfold rise in titre of serum
antibody against the autologous isolate. Genital

TABLE III Differences between Haemophilus ducreyi (HD)
and ducreyi-like bacteria (DL)

HD DL

Cells per chain in broth culture >12 .8
Outer membrane present (EM) Yes No
Colony polymorphism Yes No
Acid from:

Glucose No Yes
Saccharose No Yes
Xylose No Yes

L-hydroxyproline aminopeptidase No Yes
Alkaline phosphatase Yes No

EM = electron microscope.

mycoplasmas were cultured from the ulcers of six
other patients: two yielded M hominis, two
U urealyticum, and two both species. Serum from
these patients did not contain detectable antibody.

Neither yeasts nor chlamydiae were isolated from
any of the ulcers, and Calymmatobacterium
granulomatis was not identified in the Giemsa
stained smears.

Discussion

Like other workers," we found that the clinical picture
was an unreliable tool for the aetiological diagnosis of
genital ulcers. In 15 (33%) of the 46 episodes of
ulceration in our study, the clinical diagnosis did not
agree with the microbiological findings (table II).
Though a false negative bacteriological result

cannot be excluded, an alternative microbiological
diagnosis could be made in all nine culture negative
cases of chancroid. Two patients had infections with
pyogenic cocci, three with ducreyi-like bacteria, and
four with combinations of known ulcerating agents
(Tpallidum, herpes simplex virus, or vaccinia virus)
with secondary invading bacteria (predominantly
anaerobic species or pyogenic cocci). The role of the
ducreyi-like bacteria in the pathogenesis of genital
ulcers is uncertain, but our strains resembled those
isolated from the ulcers of patients in north Africa by
Reyman,'7 who reported them in 1946 as being true
H ducreyi.

The clinical diagnosis of syphilis, mainly based on
the indurated characteristic of the lesion, was
confirmed by the laboratory findings in all nine cases.
H ducreyi was also isolated from one of these. In three
patients with laboratory confirmed syphilis, however,
an incorrect clinical diagnosis was made. Herpes
simplex virus was cultured from six ofthe nine patients
with the clinical picture of genital herpes. Because no
other microbiological diagnosis could be made in the
other three, their laboratory results were probably
inaccurate. This is stressed by the fact that in all three
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the lesions persisted for six days or more.'8
The clinical diagnosis of genital pyodermia was

confirmed in two of three patients. In the third no
aetiological agent could be found,which suggested that
the lesion had a traumatic or herpetic origin. In two
other patients whose ulcers yielded pyogenic cocci,
however, the clinical picture resembled chancroid.
A microbiological diagnosis could not be made in

four of six patients with atypical lesions. These ulcers
probably had a traumatic origin, though genital herpes
cannot be excluded. In one of the other two patients,
the atypical ulcer was the primary lesion of syphilis,
and the other one had some evidence of infection with
U urealyticum. The absence of any other aetiological
agent, the eightfold rise in antibody titre, and the
curative effect oftreatment with erythromycin suggested
that the organism had a role in the pathogenesis of the
genital lesions in this patient.

In this study percentages of error in clinical
diagnosis varied from 0 to nearly 50. This emphasises
the fact that doctors dealing with STD should be aware
that the clinical diagnosis of genital ulcers is unreli-
able, especially in lesions resembling those of
chancroid. Like others5 we found that direct Gram
staining of ulcer material was of little value in the
definitive diagnosis of chancroid. For each patient
presenting with genital lesions a preliminary diagnosis
based on clinical grounds should be confirmed by
laboratory tests, which should include one of the
recently developed selective culture media for
H ducreyi.9 19
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