
Acta Dermatovener (Stockholm) 53: 75-80. 1973 

CULTURE DIAGNOSIS Of GONORRHOEA 

A Comparison of the Yield wirh Sefecrive and Non-se/ecrive Gonococcal Culrure 

Media lnoculated in the Clinic and afrer Transpurr of Specimens 

Dan Danielsson and Gunnar Johannisson 

from the Depart/lle11ts o/ Cli11ica/ Bacrerio/ogy and Dem,at<>log,I', Ce11trnl Co1111i_r Hospit"I, 
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Abstract. Seventy men and 75 fernales aucnding the out• 
patient clinic for venereal discasc, in Örebro, Sweden. 
werc cxamined for gonococcal (GC) infections by direct 
microscopy. culture on selective and 11011-selective GC 
media in the clinic and after transport of specimen, for 
I 8-20 hours in modified Stuart transport medium (STM). 
The highest yield of a diagnosis of gonorrhoea w;,, oh­
tained by the combincd use oC selectivc and non•selective 
GC cuhure media and by inoculating thesc in the clinic. 
Compared with culture, dircct rnicroscopy gave a gootl 
reproducibility in tbe rnale group while it was quitc 
inadequate in 1he female g.roup. Wilh regard to individual 
patients, a good rcproducibilily of po;,itive re,ults was 
obtaincd by culturc in the clinic as comparcd with those 
obtained in the laboratory after transport of the spcci­
mens; in the male group a diagnosis was rcproduced in 
95 % , and in the fem ale group in 97 % . Howevcr. if only 
one GC medium had becn used in the clinic, selec1ive 
or non-sclccti,•e. 6% of lhc fcmale, would have escaped 
a diagnosis of gonorrhoea. After transport of Lhe speci­
mens to the laboratory 9 ':-6 of 1he fem ale-. would havc 

escaped a positive diagnosis if only sclcctivc GC medium 
had been used. and as many as 12% if only non-selective 
GC medium hud been used. The epitlemiological signifi­
cance of these findings is discussed. 

A diagnosis of gonorrhoea cannot be made on 

clinical grounds in either women or men but 

must be based on the demonstration of gonococcal 

organisms. Direct microscopy of a methylene­
blue or a Gram-stained smear still remains a 
rapid and accurate diagnostic method in men 
when performed by an experi.enced investigator, 

hut it has proved inadequate in women (I, 2, 3, 
7, 10). Tmmunofluorescent techniques have proven 
to be rapid and sensitive tools for the diagnosis 
of gonorrhoea in both men and women (I, 2, 4, 

10) but their use is still confined to well equipped

laboratories.

Neisseria gonorrhoeae is a fastidious micro­

organism, a fact which for a long time made 
culture diagnosis of gonorrhoea unrewarding. 
However. Lhe introduction of a new transport 

medium by Stuart (13. 14) and selective culture 

medium by Thayer & Martin (15) have achieved 
1mproved results in the bacteriological isolation 
of gonococci from clinical specimens. 

Since 1963 medical authorities in Sweden have 

recommended their physicians lo carry out cullure 

routinely in both men and women with suspected 

gonorrhoea. Physicians in Sweden, as in other 

countries in Scandinavia, usually have to send 
the specimens to Lhe laboratory by post, the 

transport lime usually being 16-24 hours, some­

times longer. For this purpose the specimens are 
tran�ported to thc laboratory in Stuart transport 
medium (STM) as modified by Ringertz in 1960 
(12). This modified STM has been in general 
use in Scandinavian countries for the last 10 

years. The efficiency of the modified STM has 

been evaluated in laboratory experimental studies 

(5, 6, 12) but there are very few field studies. In 

a study from 1965 Danielsson reported a loss of 

14 % of the positive yield when the specimens 

were transported to the laboratory as compared 

with inoculation in the clinic (2). Since then a 
new transport kit for the modified STM and 
selective culture medium have come into general 

use in Sweden (6. 8). The purpose of the present 
work was to compare the yield of culture carried 
out in the clinic using selective and non-selective 
culture medium, with that of culture performed 

in the corresponding manner in the laboratory 

after transport of specimens in the new kit for 
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Table T. Co111pnriso11 of diag110s1ir resu//s obtnined i11 tlte group of 1110/e patients by culture after 1ra11spor1 

of specimens. culrure {Il the clinic, a11d direct microscopy 

Jnoculation Culture.,.,-" Pos. Culture�,-,. Pos. 
on plates at 
the clinic Dir. Microsc. Pos. Dir. Microsc. Neg. 

Positive 19 I 
Negative 0 0 

Total 20 

the modified STM. The yield of direct micro­

scopy was also compared with that of culture. 

MATERIALS A ·o METHODS 

Sco11e oj i111eHi1:ation 

The swdy cornpriscs 70 men and 75 women who were 
exnmined and treated at the ont-patient clinic for ,·enereal 
di,ea,e, in Örebro. a 1own in central Sv.cden with 
85 000 inbab11ants. The pauents ancnded the clinic for 
consultation on suspicion of gonorrhocal infcction or be­
c;tuse they wcre reported ns source, of infection. 

Collecrio11 ond handling oj speci111e11s, bacreriological 
examinations 

Direct microsc-oµy. Specimcns were taken from the urethra 
of males and fcmales and from 1he rectal mucosa of 
females with a blunt curetle. Specimen, were taken from 
thc ccrvix wilh a wooden appUcator covered with cotton 
wool. Smears were made, gently fixcd by heat, ,tained 
wilh methylene blue and , iewed at a magnifica1ion of 
1 000 x . A ,pecimen w3, cons:idered po�iLive wbcn sroup5 
of coffee-beun shaped d1plococci 1ypical o( gonococci 
could be observcd intracellularly in polyrnorphonuclear 
lcucocy1es. Positive smear,, were savcd for ,ub;cquent 
I FL examinati(rn in the c,ent of a di,crepancy between 
direct microscopy and culture. 

C11/t11re o/ .\/Jeci111ens 11/ter rransporta11on in ST/11. The 
routine procedurc of Lhe VD ou1-p:llicn1 clinic in öre­
bro was followed for thc collection of specimcns for 
transport 10 the bac1eriological laboratory of thc Central 
County Hospital in örehro. Briefly, 1his wa, a� follows: 
;pccirnens werc taken from the urethra in malc, and 
from the urethra. cen ,x and rectum from the females 
with the use of couon-tipped wooden ,1icl,, imprcgnated 
w11h charcoal. The swah, were trnnsported 10 tbe 
Jaboratory u,ing the ncw transport kil with modified 
Stuart transport medium a, describcd by Kallinlt' (8) 
and Gästrin & Kallings (6). The trnnsport kli was 
handled by the local po,tal service and taken care of 
by lhe bucteriological laborawry afler 18-20 hours' 
1rnnspurtation. The specimcns werc cuhured on n Thayer­
Martin platc (�clcctive GC medium) prepared from Difco 
GC-medium ba,c plus hacrnoglobin and Jsovitulcx and 
wilh Vancomycin, Colistin and Ny:,tatin (11, 15). Each 
spccimcn wa, :ilso cullurcd on a corresponding plale 
without antibiotics (non-selective GC medium). The plates 
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Culturewr,i Neg. Culturel'lTM Neg. 

Dir. Microsc. Pos. Dir. Micro<c. eg. Total 

0 I 21 
2 47 49 

50 70 

wcre incubated for 2 day, at 35 C in 5-10°0 CO,, and 
then 1cs1ed for oxida�e-positive colonie,, from which 
smears "crc made and tested with fluore,ccin isothic­
cyanate (FITC)-labelled antigonococcus globulin a, de­
scribed cbcwhere (I. 3). 

Direcr 111oc11/arion oj pla1es in 1he cli11ic. Specirnen, 
wcrc collec1cd wilh a platinum loop from thc urethra of 
males and from the urethra, cervix and reclt1I mucosn of 
th� females. The specimens were immediately inoculated 
onto selccti,e and non-;;elcc1i,e GC medmm (the rectal 
wecimen on selective GC medium only) and the plates 
wcre incubatcd without delay in n candle jar. Tbis wa, 
kept in room tempernlure for I 10 2 hours and thcn 
transferred to the bacteriological laboratory by car which 
did not take more than 5-10 minutes. The candle jar, 
with inoculatcd plales were incubatccl at 35°C for 2 days 
and then inspcct�d ,tnd tested for gonococcul colonie� 
,1' de,cribcd above. 

RESULTS 

The male group 

The re�ults of the bacteriological tests carried 

out on the male group are prcsented in Table I. 

It will be scen that direct microscopy, inocula­

tion of plates in the clinic. and culture after 

transport in modified STM, gave corresponding 

positive rcsults in 19 patients. The diagnosis of 

gonorrhoea was arrived al in 2 additional pa­

tients b> culture alone, one of ,, hich was 

diagnosed only with the aid of a plate inoculated 

at the clinic. This patient had no symptoms at 

all and onl) a re,, colonies grew on the plate. 

He altendcd the clinic for examination because 

hc was thc partner of a woman with septic 

gonococcal dermatitis. Table I also sho\\S that 2 

patients ,,ere con�idered positive by direct micro­

scopy but were negative on culture. Rccxamina­
tion of the smears with FlTC-labclled antigono­

coccus globulin. however. ga\"e negathe results. 

J t can be seen from the table that negative 

rcsults were obtained in 47 patients with all threc 

method�. 
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Table II. Comparison of diagnostic resu/ts obtained in the group of women by culture after transport of speci­
mens, culrure al the clinic, and direct microscopy 

Number of positive cases by culture based on the combined results with non-selective and sel ective GC media 

fnoculation Culturesnr Pos. CulcuresTM Pos. 
on plates at 
the clinic Dir. Microsc. Pos. Dir. Microsc. Neg. 

Positive 5 26 
Negative 0 0 

Total 31 

The female group 

The results of the bacteriological tests carried out 
on the female group are presented in Table Il.

It will be seen that direct microscopy, inocula­
tion of plates in the clinic and culture after 
transport in STM gave corresponding positive 
results in only 5 women while a diagnosis of 
gonorrhoea was arrived at in an additional 27 
patients by culture, one of which was diagnosed 
only with the aid of plates inoculated in the 
clinic. One patient was considered positive by 
direct microscopy but was negative in culture. All 
three methods gave negative results in 42 pa­
tients. 

Tables Ill and lV show a comparison of the 
number of positive female cases diagnosed by 
non-selective and selective GC media inoculated 
in the clinic, or in the laboratory after transport 
in STM.

lt will be seen from Table ]Il that a diagnosis 
of gonorrhoea was arrived at in 30 women by 
inoculating specimens on non-selective or selec­
tive GC media in the clinic. However, the com­
bined use of these two media gave 32 positive 
cases, i.e. an increase of 6.2 % . 

Table IV shows that after transport of speci­
mens in STM, a diagnosis of gonorrhoea was 
arrived at in 28 women by inoculating specimens 
on non-selective GC medium and in 29 women 
with selective GC medium, i.e. an increase of 
3.4 % . However, the combined use of these two 
media for specimens transported to the laboratory 

CulturesrM Neg. Culturesr'd Neg. 

Dir. M icrosc. Pos. Dir. Microsc. Neg. Total 

0 I 32 
l 42 43 

44 75 

responding results in 3 I out of the total of 32 
positive females. 

A comparison was made on the total yield of 
positive sites obtained in women by culture in 
the clinic and by culture after transport in STM 
with the use of selective and non-selective GC 
media. The results are summarized in Table V. 

It will be seen that the combined use of the 
two media gave 64 positive sites when the speci­
mens were inoculated in the clinic as compared 
with 58 positive sites when culture was performed 
after transport in STM, i.e. a difference of 9.3 % . 
It should be mentioned that lhe rectal specimen 
for practical reasons was only inoculated on selec-

Table lll. Comparison of the results of 32 Jemale 
ca ses diagnosed by culture 011 selective and non-selective 
CC media at the clinic 

Selective 
media 

Positive 
Negative 

Total 

Non-selective media 

Positive Negative 

28 2 
2 43 

30 45 

Total 

30 
45 

75 

Table IV. Comparison of the results of 31 Jemale 
cases diagnosed by culture on se/ective and non-selec­
live CC media after transport of specimens in modified 
STM 

in STM gave 31 positive cases, i.e. an increase Sel ective 
Non-selective media 

of 9.7 % compared with non-selective medium media Positive Negative Total 

alone, and an increase of 6.4 % as compared 
----------------------

with selective medium alone. The combined use 
of the two media for inoculating specimens in 
the clinic or after transport in STM gave cor-

Positive 
Negative 

Total 

26 
2 

28 

3 
44 

47 

29 
46 

75 
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Table V. Co111pariso11 of' positire si1es in 1he fe111ale group wirh regard lo speci111e11s cullllred 011 seleClire 

and 11011 selectire CC media in rhe c/inic and af'rer iransporl i11 STM

Culture in the <.:linic Cuhure ilfter trnn,port in STM 

Sdect. Non-sclcct. Scl. Sclcct. :--Jon-select. Sel. 

mediu,n medium Non. sel. medium medium Non. sel. 

Urethra 17 20 2) 19 

Cervh 27 29 :I 28 

Rec1um 10 N.D, 10 8 

Total 54 49 64 55 

N.D. not done.

live GC media in the clinic. Thi, uid not. how­

ever. influcnce the number of positive sites (see 

below}. Tahle V also shows that inoculating 

specimens on selective GC medium in the clinic 

or after transport in STM to the lahoratory ga,·e 

nearly Lhe same results: there was actually one 

more positive �pecimen after transport. A loss of 

positive sites of 16.3 % is noted when specimens 

after transport in STM are cultured on non­

selective GC medium as compared with selective 

medium. Two-thirds of this loss is found lo be 

due 10 rectal specimens for which the selective 

GC medium is superior lo the non-selective one. 

Table V also shows 1hat the combined use of 

selective and non-selective GC medium in the 

clinic gave 15.6% more positive sites than the 
usc of selcctivc medium alonc. Aftcr transport 

in STM thc corrcsponding figurc will hc 5.2 % . 

DlSCUSSlON 

Tn patients attending a venereal disease clinic, 

the highest yield of a culture diagnosis of 

gonorrhoea was obtained by the combined use of 

selective and 11011-selective GC culture media and 

by inoculating these media in the clinic. ln the 

fcmale group, in which spccimcn� wcre cultured 

from urethra. cervix and reclum. the lOtal 

number of positive sites was nearl:r 10% greater 

when culturing lhe �pecimcns in selective and 

non-selective media in thc clinic than with culturc 

on corresponding media after 18-20 hours· tran­

�porl in modified STM. Ho\\cvcr. with reganl lo 

thc indi\'i<lual patients \\ ith a culture diagnosi, 

of gonorrhoea. there wa� a good reproducibility 

of the resulb obtaim:<l by cultu,·e in thc clinic 

as compared "ith thosc obtaine::l 111 lhe laborator� 
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17 12 

27 28 

2 8 

-t6 58 

after transport of the specimens. Thus a <liagnosis 

of gonorrhoea was rcproduced in 95 °h of the 

males and in as many as 97 % of thc females 

after transport of Lhe �pecimens, which indicates 

a high cfficicncy of thc modifie<l STJ'VL 

Women 'with gonorrhoea are generally con­

sidered to be a reservoir of gonococci because 

more than 50 % of them ha, e no symptoms of 

an infection (9). lt is therefore of special interest 

to look at the individual results obtained in lhe 

female group with the use of selective versus non­

selectivc culturc media inoculated in the clinic 

versus the lahoratory. Compared with the com­

bined results obtained with both selective and 

non-selective culture media in the clinic, it will 

be seen that 6 % of lhe females would have 
cscapcd thc diagnosis of gonorrhoeu if only one 
type of culture medium. selective or non-selective. 

ha<l been inoculated at the clinic. A corresponding 

comparison with the results obtained in the 

laboratory shows that 9 % of lhe females would 

have escaped the diagnosis of gonorrhoea if only 

selective culture media had been used, and as 

many as 12 % if only non-selective culture media 

had been used. These interesting results may be 

interprcted in various ways. 

lt is a well known bacteriological fact that 

the number of positive isolates will increase by 

increasing the numbcr of investigated specimens 

in one and the same patient. This might explain 

the discrepancy between the use of a single cul­

ture medium and thc combined usc of t,\o sincc 

1hcrc may be diffcrcnccs in how representative 

each specimen is. However. even though the 

number of positive patients is too small for a 

statistical evaluation. Lhc prcsen1 inve�cigation 

�how� that the seleclive cullure medium i, supc-



rior to the non-selective one with regard to 

rectal specimens. These findings are in agree­

ment with othcr rcports (3. 6). In this connec­

tion it should be emphasi,:ed !hat in !arge ,eries, 

some 3-5 % of females with gonorrhoea are 
diagnosed only hy the isolation of gonococci 
from rec!al specimen culture<l on selective 
medium (3. 6). It .is of interest to note. how­

ever. that in the present investigation there are 
no obvious <lifferences between sclective and non­

selective media with regard lo urethral and 

cenical �pecirnens. 

In a pre\iou� investigalion in 1%5 Danielsson 

notcd a loss of 14 % of positive women after 

transport of their specimens in STM lo the 

laboratory (2). Non-sclectivc culture media werc 

used in that work. A comparison of corresponding 
results with 11011-selective media in the present 

investigation shows a loss of 7 % of positive 

women. This diffcrcnce between the two studies 

may be explained hy the use of a new kit for 
the modificd STM (6. 8). This kil prevents 

oxidation of the STM. thus increasing its effi­
ciency as has been shown in laboratory ex­

perimental studies (5, 6). 

The present investigation confirmed that direct 

microscopy of smears is too insensitive LO be 

used alone as a diagnostic method in women. 

though it still is an adequate melhod in men. 

There are reports, however. of an increasing 
number of males with asymptomatic gonorrhoea. 

Liden in 1969 reported a figu re of 20 % (9) and 
rnost of these males were diagnosed only by 
culture. It is therefore recommended thal culture 
be made routinely in all male patients suspected 

of having gonorrhoea. 

Some bacteriological laboratories in Scandi­

navia. and also in other countrics, nowadays carry 

out culture of gonococcal specimens only on one 

medium and exclusively on selective GC medium, 
mostly because of the heavy load of gonococcal 

specimens senl in to the laboratories. The present 

invcstigation shows, however, that in this way at 

least 6 to 9 % of women with gonorrhoea may 

escape spccific diagnosis. Many publications aboul 

trealmenl of gonorrhoea show similar figures with 

regard to treatment failures. This means that 

despile our improved bacteriological cechniques 

for culture diagnosis there is a re�crvoir of 
women with undete<.:1ed gonorrhoea al least a� 
large a� 12 lo 18%. We would thereforc like 
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to question what lhis rnay rnean from an epi­

demiological point of view? lt is stated in "To­

day's VD Control Problem 1970'' (16) that much 

sustained effort is needed to bring gonorrhoea 

under control. It is obvious from the figures 
presented in this work that, beside socio-medical 
factor�, the <liagnostic methods for detecting 
gonorrhoea. i.e. both bacteriological and sero­

logical techniques. must be further improved and 
that further work is needc<l lo elucidale the 

epidemiological significance of the "undetected" 

fcmale gonorrhoeal reservoir. 
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