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The only way to obtain a proper specimen for 
etiologic diagnosis of salpingitis is to reach the in
fection site avoiding vaginal contamination. Our 
previous report (1) showed that a nontraumatic 
technique using a tubal cytobrush for tubal cell re
covery was useful in screening infertile women with 
clinical suspected salpingitis. This technique al
lowed us to obtain numerous viable cells that are 
fundamental for intracellular pathogen isolation (a 
mean of 50,000 cells per scraping in which Trypan 
blue staining revealed that 80% of them were via
ble). Moreover, this technique avoids vaginal flora 
contamination because the sample is withdrawn di
rectly from the tubal lumen. 

In the present study we evaluated the tubal cyto
brush technique in a larger series of women with or 
without clinical symptoms of salpingitis and con
trolled the absence of sequelae in 25 Chlamydia tra
chomatis-negative infertile women who underwent 
further laparoscopy during GIFT. 

MATERIALS AND METHODS 

Patients and Sampling 

Between 1989 and 1992, cervical and tubal speci
mens were obtained during laparoscopy in 95 women 
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of fertile age. In brief, 20 of the women with acute or 
chronic cervicitis suffered from mild symptoms of 
salpingitis whereas the remaining 75 women had no 
symptoms and were infertile. Twenty-five C. tracho
matis-negative infertile women (with normal find
ings at the first laparoscopy) who underwent GIFT 
6 months to 1 year after tubal cytobrush procedure 
were used as a control for tubal cytobrush safety. 

Surgical Technique 

We performed a three-way laparoscopy under 
general anesthesia. A Verres needle (Wisap Inc., 
Sauerlach, Germany) was inserted through a small 
incision below the umbilical area. Pneumoperito
neum was achieved using CO2 , After the Verres nee
dle was removed, a 10-mm laparoscope was intro
duced through the same incision. A 5-mm trocar 
was inserted above the pubis. In addition, a third 
trocar (2 mm diameter) was inserted about 6 cm 
above the second, and about 5 cm laterally to the 
umbilical-pubic line. The uterus and adnexa were 
visualized, and then nontraumatic forceps were 
used to lift the tubes. A 40-cm -long flexible fallo
pian tube brush (SCS International, Genoa, Italy) 
was inserted through the third trocar 2 cm into the 
tube along the tubal lumen, rotated gently, and 
then removed. The third trocar was 20 cm long to 
get the tip close to the ostium; this facilitated cyto
brush tubal insertion (Fig. 1). The cytobrush tip 
was immediately placed in a sterile test tube con
taining C. trachomatis transport medium. Tubal in
flammation may not interfere with the procedure, 
i.e., the brush can still be inserted in cases of mild 
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fimbrial or tubal ostium alterations (hyperemia 
and/or edema). 

Microbiological Technique 

The samples obtained from scraping the tuballu
men were immersed in 2 mL C. trachomatis trans
port medium (0.2 M sucrose in phosphate buffer 
supplemented with 10% heat-inactivated fetal calf 
serum and 50 f.1g streptomycin) and stored at 4°C 
for .::::;;12 hours or frozen at -80°C until microbiologi
cal examination. Specimens were spilt into two 
parts. The first one was used for C. trachomatis iso
lation on McCoy cell cGltures and Giemsa stain 
identification of inclusions whereas the sediment of 
the second tube was used for antigen detection us
ing a slide immunofluorescent assay (IF A) (Bio
Merieux Italia, Rome, Italy). In this way, we ob
tained the microbiological results in a short time 
whereas confirmation was given by isolation on 
McCoy cell cultures after at least two blind pas
sages. Endocervical swab for IF A detection and se
rologic examination for specific immunoglobulin 
(Ig) G and IgM by IFA were performed in each pa
tient. 

RESULTS 

Endometriosis was diagnosed by laparoscopy in 
32% of the infertile group and in 35% of the cervici-
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Figure 1 Tubal ampulla sus
pended with an atraumatic for
ceps and cytobrush tip insertion 
into the lumen. 

tis group (Table 1). Salpingitis was observed in 
10.66% of the infertile group and in 20% of the cer
vicitis group. Ovaries without signs of ovulation 
were seen in 6.66% of infertile women and 4% pre
sented small myomas. In the cervicitis group, 10% 
presented pelvic varicocele, 5% had ovarian cysts, 
and 30% had normal findings. Laparoscopy showed 
no pathological aspects of the uterus and adnexa in 
46.66% of the infertile women: in 15 cases the infer
tility can be explained by male factors, another 5 

Table 1 Laparoscopic Diagnosis* 

Laparoscopic findings 

Cervicitis 
Endometriosis I and II revised 

American Fertility Society 
Classification (AFS) 

Endometriosis III and IV revised AFS 
Mild salpingitis 
Severe salpingitis 
Pelvic varicocele 
Ovarian cyst 
Normal 

Infertile 
Endometriosis I and II revised AFS 
Endometriosis III and IV revised AFS 
Mild salpingitis 
Severe salpingitis 
Anovulation 
Myoma 
Normal 

No. of cases 

20 

4 (20) 
3 (15) 
2 (10) 
2 (10) 
2 (10) 
1 (5) 
6 (30) 

75 
18 (24) 
6 (8) 
6 (8) 
2 (2.66) 
5 (6.66) 
3 (4) 

35 (46.66) 

* Values in parentheses are percentages. 
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Table 2 Microbiological Results' 

No. of Positive serology 
occurrences (IgG and/or IgM) 

Cervicitis 20 
C. trachomatis detected 

only in the cervix 1 (5) 1 (5) 
C. trachomatis detected 

both in the cervix 
and tubes 1 (5) 1 (5) 

No C. trachomatis 
detected 18 (90) 3 (15) 

Infertile 75 
C. trachomatis detected 

only in the cervix 2 (2.66) 2 (2.66) 
C. trachomatis detected 

only in the tubes 4 (5.33) 4 (5.33) 
C. trachomatis detected 

both in the cervix 
and tubes 2 (2.66) 2 (2.66) 

No C. trachomatis 
detected 67 (89.33) 5t (6.66) 

• Values in parentheses are percentages. 
t IgG titers between 1/64 and 1/512. 

cases presented immunological factors, and the re
maining must be considered as cases of unexplained 
infertility. 

Table 2 shows that C. trachomatis was isolated in 
the tubes of seven patients, three of whom pre
sented concomitant C. trachomatis in the cervix. C. 
trachomatis was isolated in the tubes of one case in 
the group with cervicitis and in six cases in the in
fertile group. It must be underlined that serology 
was always positive when C. trachomatis was iso
lated. However, the microorganism was not de
tected even after three blind passages, either in the 
tubes or cervix, of eight cases who presented ele
vated Ig titers. 

DISCUSSION 

It is evident that serologic results did not corre
late with an active infection even if elevated titers 
of Ig were found. This finding agrees with reports 
by many authors (3, 4) in which isolation of C. tra
chomatis was very often negative in the presence of 
high IgG and secretory IgA titers. 

Analysis of our data revealed that the low C. tra
chomatis tubal isolation rate in infertile and symp
tomatic (cervicitis) women overlapped the epidemi
ologic data of our population. However, we have to 
take in account that all C. trachomatis-positive in
fertile women showed signs of salpingitis. 

The fallopian tube brush method never provoked 
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bleeding. In fact, the tip of the tubal cytobrush ap
peared clean in 66 (69.4 7%) cases, presented negligi
ble traces of blood and serosity in 24 (25.26%), and 
marked traces of blood in 5 (5.26%). Moreover, this 
procedure did not cause formation of adhesions as 
later observed in 25 patients who underwent fur
ther laparoscopy during GIFT. In fact, the laparo
scopic aspects of the tubes in these women were 
similar to those observed during the first laparos
copy. No external adhesions and/or tubal alter
ations were observed. Our cytobrush is as safe as 
the cotton-tip intratubal swab (5), but it recovers a 
greater number of tubal cells. This is of primary 
importance for isolation of intracellular pathogens, 
such as C. trachomatis. In addition, our procedure is 
less traumatic than biopsy (6) and permits a more 
thorough exploration of the endosalpinx. In fact, it 
is possible to remove samples not only from the 
tubal ostium but also from the endosalpingeallu
men about 2 cm from the ostium. 

In conclusion, the tubal cytobrush technique is 
nontraumatic, does not determine adhesions, and is 
not contaminated by vaginal bacteria. Moreover, it 
can be performed routinely during laparoscopy and 
is not limited to cases of clinical or serologic suspi
cion of chlamydial salpingitis. In fact, in this study 
we clearly diagnosed C. trachomatis infection in 
women without signs or symptoms of salpingitis. 
Therefore, we believe that the tubal cytobrush 
should be recommended in every diagnostic proto
col that includes laparoscopy. 

SUMMARY 

This is a report of our nontraumatic technique 
using a tubal cytobrush for epithelial tubal cell re
covery during laparoscopy diagnosis of C. tracho
matis salpingitis. We performed a three-way lapa
roscopy in 95 women and inserted a long flexible 
fallopian tube brush through one of the trocars. 
This technique showed that it is possible to reach 
the infection site avoiding vaginal contamination 
and that sufficient tubal cells can be obtained for 
isolation of intracellular pathogens. The technique 
also allowed rapid antigen detection directly on 
tubal cells by IF A and C. trachomatis isolation on 
cell culture. Tubal scraping did not cause bleeding 
or adhesions as later observed in a matched group 
of women who underwent further laparoscopy dur
ing GIFT. 

Cianci et al. Techniques and instrumentation 183 



.1 

Key Words: Laparoscopy diagnosis of chlamyd
ial salpingitis, intrafallopian Chlamydia detection, 
fallopian tube cytobrush. 

REFERENCES 

1. Cianci A, Palumbo G, Tempera G, Furneri PM. C. tracho
matis detection in infertile women by using a tubal cyto
brush during laparoscopy. Acta Eur Fertil 1989;20:363-5. 

2. The American Fertility Society. Revised American Fertility 
Society classification of endometriosis, 1985. Fertil Steril 
1985;43:351-3. 

3. Furneri PM, Blandino G, Stivala A, Giuffrida G, Pafumi C. 
Ruolo delle IgM e delle IgA sieriche nel monitoraggio delle 

184 Cianci et al. Techniques and instrumentation 

infezioni da C. trachomatis. Bompiani A., Carenza L., Salva
dori B., Pachi A., Eds. Proceedings of LXIV Congresso Na
zionale SIGO. Bologna, Italy: Monduzzi Publishing, 
1986:423-6. 

4. Thero P, Meurman 0. Chlamydial serum IgG, IgA and local 
IgA antibodies in patients with genital-tract infections mea
sured by solid-phase radioimmunoassay. J Med Microbiol 
1981;14:77-87. 

5. Anestad G, Lunde 0, Moen M, Dalaker K. Infertility and 
chlamydial infections. Fertil Steril 1987;48:787-90. 

6. De Wilde R, Schmidt EH, Decleer W. The laparoscopic fim
brial biopsy and C. trachomatis pelvic inflammatory dis
ease. Gennazzani AR, Petraglia F, Volpe A, editors. Current 
research in gynecology and obstetrics. Camforth (UK): 
Parthenon Publishing Group, 1989. 

Fertility and Sterility 




