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Drainage systems have been routinely used
since the early modern surgical era [1], on the
grounds that body fluids and necrotic material
offer an optimal growth medium for microorgan-
isms [2]. They are also thought to decrease post-
operative pain and wound infection. Suction is the
preferred modality: a 1988 study showed that a
suction tube placed beneath the rectos sheath was
significantly superior to subcutaneous corrugated
drainage in preventing post-caesarean wound in-
fection [3]. Thus, in the Department of Obstetrics,
Zurich University Hospital and in other European
centres, twin subfascial and subcutaneous suction
tube insertion has until recently been systematic
after caesarean section. In contrast, in other ob-
stetric centres, especially in the UK, in Australia
and in the USA, suction tubes are not in routine
use.

The weight of experimental evidence in favour

of the practice is less impressive than that of tradi-
tion. Suction drains the wound of fluid and there-
fore could promote capillary haemostasis and pro-
gressive wound healing by optimal tissue contact
[4]. Reservations prompted by drainage include
the fact that it also prolongs operation time and in-
creases costs, while itself constituting a source of
infection [5]. Specific complications include acci-
dental suturing of the tube or haemorrhage from
a neighbouring blood vessel on removal. More im-
portantly, modern surgery uses routine potent an-
tibiotic prophylaxis [6] and improved skin disin-
fection. Operation times for caesarean section
have also shortened markedly. In the absence of
specific studies performed in this transformed sur-
gical environment, we decided to test the efficacy
of wound drainage after caesarean section in a
prospective randomised trial under standardised
modern operating conditions. 

Aim of the study: A prospective randomized con-
trolled trial to determine the benefit of caesarean
wound drainage in 305 low-risk pregnant women.

Methods: Pregnant women at low risk of haem-
orrhage undergoing caesarean section in the
Department of Obstetrics,University Hospital,
Zurich, between June 1998 and July 1999 were
randomised after informed consent into a no-suc-
tion group (n = 154) without post-caesarean wound
drainage versus a control group with wound
drainage (subfascial and subcutaneous) (n = 151).

Outcome measures were perioperative de-
crease in haemoglobin (Hb), postpartum fever
(>38.5 °C for >2 days), sonographic haematoma
and other complications requiring revision, cumu-
lative opiate dose adjusted to body weight, length
of hospitalisation and operation time.

Results: 305 patients completed the study. De-
crease in Hb and the rates of fever, haematoma and
revision were similar in both groups. However, cu-
mulative opiate dose was lower in the no-suction
group (4.5 ± 1.8 vs 2.8 ± 1.4 injections, p = 0.0001),
and hospital stay was shorter (6.5 ± 2.4 vs 7.4 ± 2.8
days, p = 0.0058), as was operation time (32.7 ± 11.3
v 36.1 ± 10.5 min; p = 0.0071).

Conclusions: Routine post-caesarean wound
drainage is not only useless but cost-ineffective. In
the light of our results, wound drainage may be
questioned and should be analysed generally. 
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Patients and randomisation

Women undergoing elective and intrapartum cae-
sarean sections at the University Hospital of Zurich from
June 1998 to June 1999 were eligible (figure 1). Of the total
of 411 women, 106 were not randomised due to refusal of
consent (n = 48), increased bleeding risk [HELLP syn-
drome (haemolysis, elevated liver enzymes and low
platelets), pre-eclampsia, bleeding diathesis (von Wille-
brand), thrombocytopenia or anticoagulation] (n = 32),
emergency caesarean section (n = 22), and severe foetal de-
formity (n = 4). Informed consent was obtained from all
other patients (n = 305) and the study design was approved
by the hospital ethics committee.

Randomisation was done by an opaque sealed enve-
lope (sealed by the author) opened at the beginning of the
operation in the operating theatre by the nurse stating
drainage: yes or drainage: no. Haemostasis was surgically se-
cured in all cases before closing the abdomen, ensuring
that a concern for haemostasis did not override the ran-
domisation instruction. Most operations were performed
by registrar-grade staff. Operative technique and suture
materials were standardised for the duration of the trial.
Operative time was recorded as a standard in all cases by
the anaesthetists. All patients received perioperative an-
tibiotic prophylaxis (ceftriaxone 1 g i.v.). Data was col-
lected and allocation schedule controlled by the author. 

Endpoints

Primary endpoints: decrease in haemoglobin (Hb)
concentration (preoperative-postoperative Hb); fever
(>38.5 ° C for >2 days); and opiate use (number of injec-
tions of nicomorphine 0.1 mg/kg body weight). Minor
endpoints were 3-dimensional sonographic haematoma
[calculated using the formula π /6 (a � b � c)], other com-
plications requiring revision (abscess and complications 
of drain insertion, e.g. accidental suture fixation causing
bleeding and tearing during removal), length of hospital-
ization, and duration of operation (from skin incision to
closure). Suction flasks were removed 16 hours postoper-
atively and fluid volumes were measured thereafter.

Statistics

Sample size calculation showed that 40 patients per
group were required to detect a 1mg/dL difference in pre-
vs postoperative Hb with 95% power at the 5% signifi-
cance level. The same number sufficed for a doubling in
febrile days from 2 to 4 to be statistically significant. Be-
cause minor endpoints were potentially rare, 150 partici-
pants per group were considered necessary for significant
results in major and minor endpoints. Stata 6‚ software was
used for all analyses. To test whether the distribution of
continuous variables deviates from a normal distribution,
we used Shapiro Francia W. Variables were compared by
using Student’s t test and Mann Whitney U test.

All results are shown as mean ± standard deviation.

Methods

Figure 1

Flow chart describing
progress of patients
through randomised
trial.
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The groups were similar in age, parity and ges-
tational age and the kind of caesarean section (table
1). After randomisation no patient had to be ex-
cluded from the study. In the control (suction)
group, mean drainage volume 16 hours postoper-
atively was 29.8 ± 20.0 ml (range: 0–125 ml) (fig-
ure 2). There was no fever in either group. De-
crease in Hb was similar in both groups (figure 3).
Opiate use was lower in the no-suction group (2.8
± 1.4 vs 4.5 ± 1.8 injections, p = 0.0001) (figure 4).
Sonographic haematoma rates (no-suction group:

n = 4 vs controls: n = 5) were similar, and revision
was required in one patient per group (no-suction
group: wound dehiscence, with no intraopera-
tive evidence of haematoma; suction group:
haematoma). No wound infection was diagnosed
in either group. Operation time was shorter in the
no-suction group (32.7 ± 11.3 vs 36.1 ± 10.5 min,
p = 0.0071) (figure 5), as was postoperative hospi-
tal stay (6.5 ± 2.4 vs 7.4 ± 2.8 days, p = 0.0058) (fig-
ure 6).

Group patients (n) age (years) parity gestation (week) elective caesarean

no suction 154 30.5 ± 5.6 1.6 ± 0.8 37.7 ± 3.0 98

suction 151 30.8 ± 5.5 1.6 ± 0.8 37.2 ± 3.0 99

Table 1

Characteristics of 
no-suction group 
and controls.

Figure 2

Suction group: Drainage flask 
volume 16 hours postoperatively.

Results

Figure 3

Decrease in postoperative 
hemoglobin.

Discussion

To our knowledge no study has specifically ad-
dressed the place of wound drainage under con-
trolled current operating conditions in caesarean
section. A 1970 study in general surgery found
“great” benefit in genitourinary tract procedures,

but only “some to fringe” benefit in a range of five
other procedures (not including caesarean section)
[7]. A 1984 study across 31 UK centres found an
inferred 14% wound infection rate after caesarean
section, prolonging hospital stay by a mean of 2.4
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days. Improved skin preparation and shorter oper-
ation times decreased the risk. Drainage, however,
was associated with an increased risk, although this
may have been because of an increased risk of
bleeding [8]. A similar bias may have affected a
1988 randomised controlled study, also from the
UK, which found no advantages in wound
drainage after caesarean section but which allowed
surgeons the option of excluding patients with in-
creased perioperative bleeding [9]. 

For this reason our prospective study was con-
ducted under controlled conditions in which the
preoperative randomisation instruction was in no
case countermanded by perioperative problems
such as haemostasis. Additionally, the study was
conducted under modern conditions of antibiotic
prophylaxis with single-shot ceftriaxone [10], im-
proved skin preparation, and minimal clean pre-
operative interventions which together ensured
infection-free wound healing across all 305 sec-
tions. This is to be contrasted with the practice de-
scribed in the above 1984 study with the inferred
14% infection rate, in which only 8% of the 2370

women received antibiotic prophylaxis [8]. Even
the 1988 study showing that wound drainage sig-
nificantly decreased the infection rate still did not
use routine perioperative antibiotic prophylaxis
[3]. More recently, two studies have shown that
prophylactic antibiotic administration in patients
undergoing caesarean section did not influence
postoperative infectious morbidity [11, 12]. While
in the study of Yip et al. all women received wound
drainage, in the study of Bagratee et al. only about
50% of all women received one or two suction
tubes after caesarean section. Taken together,
these previous studies and our present one may in-
dicate that with current operation techniques nei-
ther preoperative antibiotics nor wound drainage
are absolutely necessary.

Our study found no significant disadvantage in
the no-suction group: bleeding complications in
terms of postoperative haemoglobin or sono-
graphic haematoma were similar in both groups,
as were the number of revisions. In fact the only
significant differences between the no-suction and
suction groups were advantages: no-suction pa-

Figure 4

Opiate use. p = 0.0001

Figure 5

Operation time. p = 0.0071. 
Left: suction; right: no suction.

Figure 6

Hospital stay. p = 0.0058. 
Left: suction; right: no suction.
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tients had shorter operations, suffered less postop-
erative pain, and left hospital earlier, with clear cost
savings in terms of suction systems, drug use and
hospital stay.

Our findings do not necessarily contradict the
established principle that body fluid stasis in-
creases the risk of infection. Haemostasis was
maintained in both groups primarily by careful
surgical technique. The fact that postoperative
drainage of capillary bleeding provided no added
benefit confirms Halsted’s cited: “Drainage is a
confession of imperfect surgery: The more imper-
fect the technique of a surgeon the greater the ne-
cessity for drainage.” [1]

Our study focused on pregnant women with
low bleeding risk undergoing caesarean section. It
shows that routine wound drainage in this group

is not only useless and cost-ineffective but may do
more harm than good. We now suspect that this
conclusion may also apply to the patient group
with a bleeding risk, a hypothesis we are currently
testing in our department.
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