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Clinical significance of amniotic fluid
bacteriological cultures taken
at Caesarean section

R. POKA - G. NAGY - 1. REDAI ™ . L. LAMPE

Summary: To predict postoperative infection after Caesarean section by bacteriological exa-
mination of amniotic fluid samples a prospective analysis was performed on amniotic fluid bacte-
riological results and infectious morbidity in 266 consecutive Caesarean sections. Culture and sen-
sitivity results were analysed in relation to postoperative febrile complications and their antibio-
tic treatment. One hundred and twelve samples grew bacteria. There was a significantly higher
frequency of postoperative pyrexial complications among those patients with a positive amniotic
fluid culture (22.3% vs 14.29%). Eighty per cent of amniotic fluid samples with significant bacte-
rial growth provided useful information when antibiotic treatment had been required. Routine
amniotic fluid sampling for bacteriology at Caesarean section is of clinical value in the predic-

tion and management of postoperative pyrexial complications.
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INTRODUCTION

Methods for early detection of fetal
and maternal risk situations have under-
gone great development during the last
few decades. Advances in diagnostic me-
thods, operative techniques and improved
paediatric services have resulted in a si-
gnificant increase in Caesarean section rate
(16 1115y " Tnfection is the most frequent
puerperal complication and it occurs 10-
30 times more frequently after Caesarean
section then following vaginal delivery (®).
High infectious morbidity has demanded
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large scale research for identification of
risk factors and methods of prevention
(10. 13, 14,16

In an attempt to predict postoperative
infection, amniotic fluid samples were
taken at 266 consecutive Caesarean sec-
tions for bacteriologic investigations.
Culture and sensitivity results were ana-
lysed in relation to postoperative febri-
le complications and their antibiotic
treatment.

PATIENTS AND METHODS

Amniotic fluid samples were taken at Caesa-
rean section in 266 consecutive cases.

The samples were collected immediately after
the uterine incision was made. 5-10 ml of amnio-
tic fluid was aspirated into a sterile syringe and
seeded onto transport culture medium within 30
minutes. Samples for aerobic and anaerobic
cultures were sent separately. Before transfer-
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ring to differential media, samples were kept
at 37 °C for not more than 24 hours.

Cases developing temperatures of at least
38°C on two consecutive days, except the first
postoperative day, were considered as having a
febrile complication.

RESULTS

The overall frequency of postoperative
febrile morbidity was 16.4% among 266
patients following Caesarean section.
During the study 297 Caesarean sections
were performed in the reporting institu-
te. In 31 cases amniotic fluid sampling
could not be performed due to uterine
bleeding or because multiple pregnancy
made the surgeon abandon the sampling.

General bacteriological results of 266
amniotic fluid cultures are shown on table
1. Table 2 shows the aerobic and anaero-
bic culture of 112 samples (42.19% ) which
resulted bacterial growth.

Twenty-five (22.3%) out of 112 pa-
tients with positive amniotic fluid cultu-
re developed a febrile complication in
the postoperative period compared with
14,2% of 154 patients with no bacterial
growth in amniotic fluid culture (x*=4.18,
p <0.025).

Seventy six patients (25.5%) were
given antibiotic treatment in the postope-
rative period. Most of them (42 patients,
14.19%) received a therapeutic course be-
cause of febrile complication. Thirty pa-

Table 1. — General results of amniotic fluid
bacteriological cultures.

Aetob. Anaerob. N.
Negative Negative 109
Negative — 34

— Negative 11
Negative Positive 15
Positive Negative 36
Positive Positive 11
Positive — 47

— Positive 3
Total 266
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Table 2. — Bacterium strains isolated from
amniotic fluid samples.

Aerob. N.

Staph. epidermidis 41
Staph. aureus 17
E.coli 12
Streptococcus genus
Pseudomonas group
Yeasts

B-hemolysing group B. Str.
Bacillus genus

Str. faecalis

Micrococcus genus
Klebsiella group

Gram positive bacillus
Acinetobacter

A-B-C- group streptococc.
Alcaligenes faecalis
a-hemolysing streptococc.
Bacillus cereus

Citrobacter

Moraxella

Proteus inconstans
Sarcina

Total 122
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Streptococcus  genus
Peptostreptococcus
Bacteroides genus

Staph. epidermidis
Acinetobacter
a-hemolysing streptococcys
E.coli
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Non-hemolysing streptococcus
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tients (11.49% ) were given prophylactic
antibiotic treatment. Antibiotic prophy-
laxis was indicated by prolonged rupture
of membranes or prolonged labour. Am-
picillin was the drug of first choice, but
in case of hypersensitivity Erythromycin
or Cephalexin was given.
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Table 3. — Bacteriology results of patients re-
ceived antibiotics for postoperative infection.

Prophylactic Therapeutic
course course

N. of cases 30 42
Postoperative pyrexia 3 42
Positive culture 1 25
Negative culture 2 17

Table 4. — Antibiotic treatment of patients with
positive amniotic fluid culture.

1st line  1st line 2nd line
Isolated bacteria antibiotic antibiotic antibiotic
+ transfus.
Sensitive to 1st line 9 0 0
Sensitive and resistant
to Ist line 9 2 3
Resistant to 1st line 1 0 1
Total 19 2 4

There have been two basic forms of
antibiotic prophylaxis reported in the li-
terature so far. Results of short term pro-
phylaxis consisting of one or three doses
were reported to be superior to those
lasting for at least four days (> ). No
significant difference in efficacy of the
two major groups of B-lactam antibiotics
has been reported (7).

The number of positive and negative
cultures among patients treated with an-
tibiotics are shown on table 3.

Table 4 shows analysis of antibiotic
treatments in relation to sensitivity results
of positive culture. Among those cases
where the in vitro test showed no sensi-
tivity to the ex juvantibus chosen drug,
four patients required new or additional
antibiotic. Bacteriological results of 14
cases confirmed sensitivity to the first cho-
sen drug and further two results sugge-
sted discontinuation of prophylactic anti-
biotic treatment.

DISCUSSION

Analysis of 266 consecutive cases of
Caesarean section revealed a 16.4% pre-

valence of postoperative pyrexial compli-
cations. Frequency of infectious compli-
cations was found to be significantly
higher among those patients whose amnio-
tic fluid culture showed bacterial growth
(22.3% vs 14.2%). Twenty-five patients
developed febrile complication in the po-
sitive culture group. Bacteriological exa-
mination of their amniotic fluid samples
showed aerobic growth in 17 cases and 8
cultures revealed anaerobic pathogens.
Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa and f-haemolytic
Streptococci were most commonly isola-
ted aerobic pathogens and among anaero-
bic bacteria, Peptostreptococci and Bacte-
roides were most frequently identified.
Amniotic fluid bacteriology provided
useful information for deciding further
management in 20 out of 25 cases receiv-
ing antibiotic treatment for febrile com-
plication following Caesarean section.
The frequency of febrile morbidity fol-
lowing Caesarean section was found to be
13.3% by Nielsen (). In his series, a
presenting part below the spine, prolon-
ged rupture of membranes exceeding 16
hours, longer than 16 hours labour, less
that 12.0 g/100mL hemoglobin and obe-
sity were identified as the most important
predisposing factors for postoperative in-
fection. He proposed to decrease the
emergency section rate or to perform
section in earlier stage of labour and pro-
phylactic use of antibiotics in high risk
groups for reducing febrile morbidity of
Caesarean section. Hawrylyshyn has
shown that risk factors vary from insti-
tute to institute and should be character-
ized individually (**). This opinion seems
to solve the controversy between those
studies, one of which identifies the inva-
sive methods of fetal monitoring as being
a significant risk factor, while another re-
port does not (> 1%%)  Similarly, rectal
examination performed more than three
times during labour has been shown to
be a significant risk factor, but invasive fe-
tal monitoring in the same patient popu-
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lation did not increase the febrile morbi-
dity (¥). Many studies have dealt with
bacteriological examination of amniotic
fluid samples taken at Caesatean section,
mainly from a pathogenetic point of view.
Bacterium counts alone seem to influence
the infection without regard to type of
strain, and this author also demonstrated
that non-pathogenic bacteria may play a
role in the endometrium invasion (>*).
Compating the quality of specimens for
identification of pathogens and commen-
sals, Cooperman found membranes to be
more suitable than liquor samples (°).
A ninety per cent positive culture rate
and 95% positive culture rate and 95%
pelvic infection rate was reported by Gil-
strap in those cases when the section was
performed at least 6 hours after the ruptu-
re of the membranes (1°). The specttum
of isolated bacteria was largely the same
as in the present study .

In summary, bacteriological examina-
tion of amniotic fluid samples taken at
Caesarean section is of clinical value in
the prediction and management of post-
operative pyrexial complications.

REFERENCES

1) D’Angelo L.J., Sokol R.I.: “Time-related
peripartum  determinants of postpartum
morbidity”. Obstet Gynaecol., 1980, 55, 319-
323.

D’Angelo L.J., Sokol R.]J.: “Determinants
of postpartum morbidity inlabouring moni-
tored: A reassessment of the bacteriology
of the amniotic fluid during labour”. Az,
J. Obstet Gynecol., 1980, 136, 575-578.
Blanco J.D., Gibbs R.S.: “Infections fol-
lowing classical caesarean section”. Obstet

Gynecol., 1980, 55, 167-169.

4) Blanco J.D., Gibbs R.S., Castaneda Y.S.,
et al.: “Correlation of quantitative amnio-
tic fluid cultures with endometritis after
caesarean section”. Am. ]. Obstet. Gynecol.,
1982, 143, 897-901.

Cooperman N.R., Kasim M., Rajashekaraiah
K.R.: “Clinical significance of amniotic
membranes and endometrial biopsy cultu-

res at the time of caesarean section”. Awm.
J. Obstet. Gynecol., 1980, 137, 536-542.

2

~

3

~

5

~

102

6) Cunningham F.G., Hauth J.C., Strong J.
D., et al.: “Infectious morbidity following
caesarean section . Obstet Gynecol., 1978,
52, 656-661.

7) Duff P., Keiser J.F., Strong S.L.: “A com-
parative study of two antibiotic regimens
for the treatment of operative site in-
fections”. Am. ]. Obstet. Gynecol., 1982,
142, 996-1003.

8) Gibbs R.S.: “Clinical risk factors for puer-
peral infection”. Ostet. Gynecol, 1980, 55,
178-183.

9) Gibbs R.S., Rodgers P.J., Castaneda Y.S.,
et al.: “Endometritis following vaginal de-
livery”. Obstet. Gynecol., 1980, 56, 555-558.

10) Gilstrap L.C., Cunningham G.F.: “The
bacterial pathogenesis of infection following
caesarean section”. Obstet Gynecol., 1979,
53, 545-549.

11) Harper V., Hall M.: “Trends in caesarean
section”. Current. Obstet. Gynaecol., 1991,
1, 158165.

12) Hawrylyshyn P. A., Bernstein P., Papsin F.
R.: “Risk factors associated with infection
following caesarean section”. Am J. Obstet.
Gynecol., 1981, 139, 294-298.

13) Hawrylyshyn P. A., Bernstein P., Papsin F.
R.: “Short term antibiotic prophylaxis in
high risk patients following caesarean
section”. Awm. J. Obstet. Gynecol., 1983,
145, 285-289.

14) Middleton J.R., Apuzzio J., Lange M., ez
al.: “Post-caesarean section endometritis:
Causative organisms and risk factors”. Anz.
J. Obstet. Gynecol., 1980, 137, 144-145.

15) Nielsen T.F., Hokegard K.H.: “Postope-
rative caesarean section morbidity: A pro-
spective study”. Am. ]. Obstet. Gynecol.,
1980, 146, 911-915.

16) Ott. W.J.: “Primary caesarean section:
Factors related to postpartum infection”.
Obstet. Gynecol., 1981, 57, 171-175.

17) DePalma R.T., Cunningham G.F., Leveno
K.J., et al.: “Continuing investigation of
women at high risk for infection following
caesarean section”. Obstet. Gynecol., 1982,
60, 53-57.

18) DePalma R.T., Leveno K.J., Cunningham
G.F.,, et al.: “Identification and manage-
men tof women at high risk for pelvic in-
fection following caesarean section”. Obstet.
Gynecol., 1980, 55, 185-191.

19) Rehu M., Nilsson C.G.: “Risk factors for
febrile morbidity associated with caesarean
section”. Obstet. Gynecol., 1980, 56, 269-
273.

Address reprint requests to:
Dr. ROBERT POKA

33 Queen Elizabeth Chase
Rochford, Essex, SS4 1JJ - United Kingdom



