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Abstract
Low anterior resection, unlike other large bowel resections with anastomosis, is characterized by a high incidence 
of postoperative complications, repeated surgical interventions, accompanied by high mortality. To reduce these 
indicators, the creation of a protective stoma and drainage of the pelvis has become widespread. However, the 
efficiency of pelvic drainage after low anterior resection remains unclear and controversial. This literature review 
is devoted to the relevance of the problem of efficiency and analysis of studies on this issue. Most randomized 
trials have not proven the effectiveness of drainage in colorectal surgery, but in these studies, as a rule, little or 
no attention was paid to draining the small pelvis after total mesorectal excision. This work analyzes the studies 
of supporters and opponents of pelvic drainage after low anterior resection of the rectum and provides arguments 
for and against drainage of the pelvic cavity. Although there are randomized trials showing no benefit of pelvic 
drainage, many clinics use pelvic drain after low anterior resection. The personal experience of the surgeon and 
the occurrence of intraoperative complications such as bleeding, contamination, technical difficulties in colorectal 
anastomosis formation has an important role to play in this. A lower rate of repeated operation in the use of pelvic 
drainage suggests the possibility of conservative treatment.
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Introduction. Over the past decades, approach-
es to the treatment of rectal cancer have changed 
significantly with the introduction of total me-
sorectal excision (TME) and neoadjuvant chemo-
radiation therapy, which contributed to an increase 
in the proportion of sphincter-preserving surgeries 
[1–4]. Moreover, many authors noted a high fre-
quency (20%) of postoperative complications, such 
as fai lure of sutures of the colorectal anastomosis 
(FSCA) and purulent-septic complications in the 
pelvic region [5–7]. In contrast to other colon re-
sections with the formation of an anastomosis, low 
anterior rectal resection is characterized by a high 
frequency of postoperative complications, repea ted 
surgical interventions, and high mortality. To re-
duce these indicators, the formation of preventive 
intestinal stomas (PIS) and drainage of the small 
pelvis are widespread [8–11].

The pelvic cavity can be drained in three ways: 
passive drainage, active drainage, and drainage 
with irrigation. The first two are most widely used, 

while drainage with irrigation is seldom used, as it 
does not provide satisfactory results [12–14].

According to some authors, pelvic drainage 
should have three beneficial effects: (1) evacuation 
of accumulated postoperative fluids (blood, serous 
fluid, etc.), (2) early detection of FSCA, (3) preven-
tion of repeated surgery due to the timely evacu-
ation of pathological fluids [15]. In the presacral 
space, which is devoid of the peritoneal cover,  fluid 
absorption and anastomotic healing are known to 
occur more slowly than in the peritoneal region 
[12]. However, the question of efficiency of pel-
vic drainage after low anterior rectal resections re-
mains unclear and controversial [11, 16–23].

This work aimed to analyze studies suppor-
ting and opposing pelvic drainage after low ante-
rior rectal resection.

Against drainage of the pelvic cavity. Most 
of the randomized studies have not proven the ef-
ficiency of drainage in colorectal surgery; howe
ver, a few studies have investigated the efficiency 
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of pelvic drainage after TME [24–31]. Studies that 
have investigated the efficiency of small pelvic 
drainage after low anterior resections are presen-
ted herein.

Menagem et al. conducted a meta-analysis 
based on three randomized trials involving 660 
patients after low anterior resection (with pel-
vic drainage, n = 330; without drainage, n = 330). 
The overall mortality rate was 0.7% (2/267) in pa-
tients with pelvic drainage and 1.9% (5/261) in 
those without drainage (p = 0.900). The incidence 
of FSCA was 14.8% (49/330) in the group with 
drainage and 16.7% (55/330) in the group without 
drainage (p = 0.370). The incidence of postopera-
tive paretic intestinal obstruction was significantly 
higher in patients with drainage than in those with-
out drainage [50/267, 18.7% versus 33/261, 12.6%, 
odds ratio (OR) 1.61, 95% confidence interval (CI) 
1.00–2.60; p = 0.050].

The authors concluded that the prophylactic use 
of pelvic drainage after a low colorectal anasto-
mosis does not affect the incidence of FSCA and 
postoperative mortality. However, it significant-
ly increases the incidence of postoperative pare-
tic intestinal obstruction. The majority of patients 
received protection of the anastomosis with PIS 
formation [32].

In GRECCAR 5, a large randomized study, the 
treatment outcomes of 469 patients after low an-
terior rectal resection, namely, 233 patients with 
pelvic drainage and 236 without it, were analyzed. 
The incidence of purulent-septic complications in 
the pelvic region was 17.1% (80/469), almost iden-
tical in both groups, namely, 16.1% in patients with 
drainage versus 18.0% in those without drainage 
(p = 0.580). No differences were found in postoper-
ative surgical complications (18.7% versus 25.3%; 
p = 0.83), frequency of repeated surgeries (16.6% 
versus 21.0%; p = 0.22), duration of hospitaliza-
tion (12.2 days versus 12.2 days; p = 0.99), and fre-
quency of stoma elimination (80.1% versus 77.3%; 
p = 0.53) between the groups. The absence of PIS 
was the only independent factor in pelvic sepsis 
(OR 1.757, 95% CI 1.078–2.864; p = 0.024). The au-
thors concluded that the use of pelvic drainage af-
ter low resection in rectal cancer is not beneficial to 
the patients [33].

Matsuda et al. examined the efficiency of pel-
vic drainage in 200 patients after laparoscopic low 
anterior resection with PIS formation. Pelvic ab-
scesses developed in 14 (12.7%) of 110 patients 
with pelvic drainage and in 9 (10.0%) of 90 pa-
tients without drainage (p = 0.548). No differen
ces were also noted in the incidence of FSCA, time 
to diagnosis of pelvic sepsis, and type of treatment. 
The authors concluded that the prophylactic use of 

pelvic drainage after laparoscopic low anterior rec-
tal resection with PIS formation does not reduce 
the incidence of pelvic sepsis; thus, regular pelvic 
drainage is not recommended [34].

In a meta-analysis that included 1803 patients 
who received surgical treatment of colorectal can-
cer (low and high anastomoses), Zhang et al. re-
vealed no significant differences in the incidence of 
FSCA in patients with and without pelvic drainage 
(n = 1803, OR 1.14, 95%, CI 0.80–1.62; p = 0.47). 
Similar results were obtained among patients with 
low colorectal anastomoses (n = 291, OR 0.99, 95% 
CI 0.54–1.83; p = 0.98). In addition, no differen
ces were found in the incidence of clinical and ra-
diological FSCA. The authors also did not reveal 
significant differences in the incidence of postope
rative complications, mortality, and repeated sur-
geries. According to the authors, prophylactic 
drainage of the small pelvis is not beneficial to pa-
tients with any intraperitoneal anastomosis, includ-
ing low anastomosis [35].

Table 1 presents randomized studies that did 
not confirm the efficiency of pelvic cavity drai nage 
[17, 19, 33, 34, 36]. Antagonists of pelvic drainage 
have reported complications such as intestinal per-
foration, vascular damage from pressure ulcers or 
excessive suction when using aspiration drains, 
creation of potential “entry gates” for infection, da-
mage to organs and blood vessels, and pain during 
drainage removal [37–40].

For drainage of the pelvic cavity. Despite the 
above convincing results, some studies have sup-
ported the need for drainage of the pelvic cavity.

In a large randomized multicenter study, inclu-
ding 924 patients, Peters et al. proved the efficien-
cy of pelvic drainage after anterior rectal resection 
with TME. In the postoperative period, FSCA was 
detected in 107 (11.6%) of 924 patients; i.e., a sig-
nificantly lower incidence of FSCA was noted, with 
76 (9.6%) of 792 patients in the group with pelvic 
drainage, compared with 31 (23.5%) of 132 patients 
in the group without drainage (p < 0.001).

In addition, repeated surgical interventions for 
FSCA were significantly less frequently needed in 
patients with pelvic drainage than in those with-
out drainage (56 of 76 versus 30 of 31 patients, re-
spectively; p = 0.006). The authors suggested that 
a large presacral and retrosacral space is formed 
after TME, where hematoma and/or seroma can 
develop. This is an excellent environment for in-
fectious agents to spread, penetrate the anastomo-
sis, and cause edge separation; pelvic drainage can 
prevent this process [11].

In a trial based on the treatment outcomes of 
196 patients with drainage of the small pelvis, Tsu-
jinaka et al. concluded that pelvic drainage allows 
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for an earlier diagnosis of FSCA and reduces the 
incidence of repeated surgical interventions. Of the 
21 patients who developed FSCA in the postope-
rative period, 15 cases were resolved conservative-
ly by prolonging the pelvic drainage for an average 
of 52 days [15].

Rondelli et al. conducted a meta-analysis of 
three clinical randomized and five nonrandomized 
studies on the efficiency of pelvic drainage, based 
on data from 2277 patients. In randomized trials, 
no difference was found in the incidence of FSCA 
in patients with and without pelvic drainage (OR 
0.98; 95% CI 0.49–1.99; I2 = 0%). Moreover, a me-
taanalysis of five other studies (1986 patients) re-
vealed a lower incidence of FSCA in patients with 
pelvic drainage than in those without drainage 
(OR 0.42, 95% CI 0.28–0.62; I2 = 3%). A signifi-
cantly lower repeated intervention rate was noted 
in the group with drainage than in the group with-
out drainage (OR 0.29; 95% CI 0.18–0.46; I2 = 0%).

The authors mentioned that the contradictory 
data of various studies on drainage efficiency are af-
fected by three factors when analyzing and sol ving 
this problem, namely, type of drainage (passive 
drainage, active drainage, or drainage with irri-
gation), indications for its installation, and ti ming 
of its removal. The choice of each of these factors 
is often at the discretion of the surgeon; thus, it 
may differ not only between studies but within the 
same study population. Accordingly, it is very dif-
ficult to achieve homogeneity in this aspect [16].

Conclusion. The review of the literature shows 
that the efficiency of drainage of the pelvic cavity is 
controversial. The contradictory results of various 
studies are mainly due to the difficulty of achie
ving a homogeneous sample in terms of the type 
and number of drainages, method of their instal-
lation, and period of prolongation. In many stu-
dies, the drainage was removed on postoperative 

days 2–4, while on average, FSCA occurred on day 
7. Thus, it is impossible to determine how pelvic 
drainage would affect further approach, although 
the authors reported no difference in the frequency 
of repeated surgeries.

Although some randomized trials did not re-
veal the benefits of pelvic drainage, many clinics 
and centers use pelvic drainage after low anterior 
rectal resection with TME. This is importantly in-
fluenced by the surgeon’s personal experience and 
occurrence of intraoperative complications such as 
bleeding, intraoperative contamination, and techni-
cal difficulties in the formation of a colorectal anas-
tomosis and PIS.

The lower repeated surgery rate when using pel-
vic drains indicates the possibility of conservative 
treatment (which appears to be preferable to repea-
ted surgical interventions), because effective drain-
age controls leakage from the anastomosis and 
promotes healing of the anastomosis. Even if re-
peated surgery is unavoidable, the installed pelvic 
drainage enables to delay it.

Currently, the issue of pelvic drainage after low 
anterior resection with TME has not been resolved.
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