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Abstract: Aim: The aim of our study was to in-
vestigate the potential reduction in the likelihood of
anastomotic leakage occurrence in patients undergo-
ing open anterior resection of the rectum without a
protective stoma for stage 11l adenocarcinoma, by em-
ploying a transanal tube after performing stapled col-
orectal anastomosis.

Results: Considering the influence of all included
risk factors, male gender (p = 0.032; OR = 2.873) and
patients with type 2 diabetes mellitus (p =0.033; OR =
2.873) demonstrated an increased likelihood of anas-
tomotic leakage, while the presence of a transanal tube
(p=0.043; OR =0.349; 95% CI: 0.126, 0.966) was as-
sociated with a statistically significant reduction in the
likelihood of anastomotic leakage. T-test revealed that
patients with anastomotic leakage without a placed
tube had a statistically significantly longer mean post-
operative hospitalization (20.94 days) compared to
those with a transanal tube (19.43 days) (t = 2.375; p
= 0.025). Kaplan-Meier analysis didn’t show a statis-
tically significant difference in the average estimated
time to the occurrence of anastomotic leakage between
patients without (3.86 days) and with a transanal tube
(4.58 days) (p = 0.057).

Conclusion: Our study found that the placement
of a transanal tube after colorectal anastomosis may
be associated with a reduced likelihood of anastomotic
leakage and shorter hospitalization in case leakage oc-
curs. Additionally, although no statistically significant
difference was found in the effect of the tube on the
occurrence of anastomotic leakage depending on the
presence of type 2 diabetes mellitus, the indication for
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its use in patients with type 2 diabetes mellitus may be
of particular benefit.

Keywords: Equipment and supplies, postoperative
complications, rectal neoplasms, surgical procedure.

INTRODUCTION

Colorectal cancer ranks as the third most com-
mon malignancy and poses a significant treatment
challenge, particularly when diagnosed at an advanced
stage (1, 2, 3). The preferred treatment approach for
stage III colorectal cancer involves curative bowel
resection followed by six months of adjuvant chemo-
therapy (4). Standard surgical procedures for stage II1
rectal cancer encompass anterior resection and abdom-
inoperineal resection of the rectum with total mesorec-
tal excision (5).

Anastomotic leakage (AL) is recognized as the
“Achilles heel” of colorectal surgery, occurring in ap-
proximately 10.2% of patients following anterior re-
section for rectal carcinoma (6). AL involves the leak-
age of intestinal contents into the abdominal cavity,
which can result in pelvic abscess, diffuse peritonitis,
sepsis, metabolic disturbances, or multiple organ fail-
ure (7, 8). Managing this complication remains chal-
lenging, with a range of therapeutic options available
including pharmacological, endoscopic, surgical ther-
apies, or their combination, with treatment decisions
heavily influenced by the surgeon’s assessment and
experience (9).

AL not only poses life-threatening risks and pro-
longs hospitalization but also increases treatment costs.
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Moreover, it serves as an independent prognostic fac-
tor associated with reduced overall and cancer-specific
survival (10).

Common preventive measures, such as controlling
intraoperative risk factors (use of antibiotics, analgesia,
surgical expertise, duration of surgery), are not always
sufficient to prevent AL (11, 12). The investigation of
the effect of placing a transanal tube (TnT) as an inter-
vention to protect colorectal anastomosis after anterior
rectal resection dates back several years (13). Howev-
er, different opinions persist regarding its protective ef-
fect, considering both benign and malignant diseases,
different heights and techniques for creating anasto-
mosis, with recent studies also exploring various types,
diameters, and materials of the tube (14, 15).

In our study, we focused on stage 11l adenocarci-
noma of the upper and middle rectum due to its high
prevalence in our elective surgical practice. The results
of our research will provide valuable insights into the
benefits of this widely available and simple interven-
tion in preventing colorectal anastomotic dehiscence,
with the potential to answer whether it should be a stan-
dard procedure in surgical practice for these patients.

Aim

The aim of our study was to investigate the poten-
tial reduction in the likelihood of anastomotic leakage
(AL) in patients undergoing open anterior rectal re-
section for stage III adenocarcinoma, by employing a

transanal tube (TnT) following stapled colorectal anas-
tomosis.

PATIENTS AND METHODS

Patients and Study Design

Our retrospective cohort study included 102 pa-
tients classified as American Society of Anesthesiolo-
gists physical status I and II, who underwent elective
radical (RO) anterior rectal resection with established
mechanical colorectal anastomosis without protective
ileo- or colostomy at the Department of General and
Abdominal Surgery, Clinical Center of the University
of Sarajevo, for rectal adenocarcinoma from May 2015
to November 2023 (16). Following surgery, patients
underwent adjuvant chemotherapy (17). Only patients
with type 2 diabetes mellitus (DM2) who had preop-
erative HbA lc values ranging from 6.5% to 8.8% and
who had been diagnosed with DM2 for less than ten
years, regardless of whether they were non-insulin or
insulin controlled, were included in the study.

Exclusion Criteria

Patients with rectal adenocarcinoma TNM stage
lower or higher than III, located outside the distance

of 7-15 cm from the anal verge (upper and middle
rectum), those who received neoadjuvant therapy, pa-
tients with tumors in other parts of the intestine be-
sides the rectum, different histological tumor types, or
metastatic tumors were excluded from the study (18).
Additionally, patients undergoing emergency resec-
tional procedures, those with Charlson Comorbidity
Index scores equal to or less than 4, and patients with
type 1 diabetes mellitus were excluded (19).

Methods

All patients included in the study underwent open
anterior resection of the rectosigmoid colon after bow-
el preparation with oral laxatives the day before and
receiving antibiotic prophylaxis within one hour be-
fore the incision (20-22). Two different approaches
were used to access the vascular pedicle: high (ligation
of the inferior mesenteric artery at its origin from the
aorta above the origin of the left colic artery) and low
(ligation of the inferior mesenteric artery below the or-
igin of the left colic artery) (23). Macroscopic signs of
intestinal viability (color of serosal surface, presence
of bowel movement, pulsation, and bleeding from the
resection margin) were used to assess the vitality of
the colonic end of the anastomosis (24). A termino-ter-
minal colorectal anastomosis was created using an ap-
propriately sized mechanical stapler, followed by an
air leak test to confirm integrity (24). A pelvic drain
was placed in all patients through a separate incision
on the skin.

Based on surgeon preference, after performing
the anastomosis, a transanal tube (TnT) was placed in
one group of patients (43 patients) while not in the oth-
er group (59 patients) (PVC, 10mm in width, 40cm in
length), passing above the created anastomosis by ap-
proximately 5cm and additionally fixed to the skin of
the gluteal region. The TnT was scheduled for removal
3 to 7 days after surgery, except in instances of anas-
tomotic leakage (AL) when the removal of the TnT
was delayed due to further assessment and additional
treatment. The pelvic drain was removed following the
absence of turbidity and a drainage quantity of < 150
mL/day.

Patients were monitored during the postoperative
hospital stay, with the key outcome parameter being
the occurrence of anastomotic leakage (AL). Dehis-
cence was confirmed clinically, laboratory, and radio-
logically, and then surgically in patients indicated for
revisional surgery (24). According to its occurrence,
patients were divided into two main groups: without
AL (72 patients) and with AL (30 patients). Pathohis-
tological analysis was performed at the Clinic for Clin-
ical Pathology, Cytology, and Human Genetics at the
Clinical Center of the University of Sarajevo.
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The research was conducted in accordance with
the Helsinki Declaration of 1964 and its later amend-
ments or comparable ethical standards, as well as insti-
tutional and national ethical standards.

RESULTS

Univariate regression analysis demonstrated a sta-
tistically significant higher likelihood of AL occurrence
in males compared to females (p = 0.031; OR =2.615;
95% CI: 1.093, 6.259), patients with DM2 compared
to those without DM (p = 0.029; OR =2.654; 95% CI:
1.107, 6.363), and in patients without a placed TnT
compared to those with a placed TnT (p = 0.016; OR
= 0.304; 95% CI: 0.116, 0.798). There was no statis-
tically significant higher likelihood of AL occurrence
in patients with high ligation of the inferior mesenteric
artery compared to those with low ligation (p = 0.066;
OR =2.273; 95% CI: 0.948, 5.446) (Table 1).

In multivariate regression analysis, male gender
(p = 0.032; OR = 2.873; 95% CI: 1.097, 7.519) and
DM2 (p = 0.033; OR =2.873; 95% CI: 1.091, 7.567)
were statistically significant predictors of increased
likelihood of AL occurrence, while the presence of
TnT (p = 0.043; OR = 0.349; 95% CI: 0.126, 0.966)
was associated with a statistically significant reduction

in the likelihood of AL occurrence. High ligation of
the inferior mesenteric artery didn’t show a statistical-
ly significant increase in the likelihood of AL occur-
rence (p = 0.581; OR = 1.305; 95% CI: 0.507, 3.360)
(Table 1).

The independent samples t-test revealed a statis-
tically significant longer average duration of postoper-
ative hospitalization in patients with AL and without a
placed tube (20.94 days) compared to those with AL
and with a placed TnT (19.43 days), (t = 2.375; p =
0.025). According to the results of linear regression,
patients with a placed TnT had, on average, 1.51 days
shorter hospitalization compared to patients with AL
and without TnT (Figure 1).

In the group of patients without DM, univariate
regression analysis revealed no statistically significant
difference in the likelihood of AL occurrence between
patients with and without a TnT (p = 0.668; OR =
0.727; 95% CI: 0.169; 3.121). However, among pa-
tients with DM2, a statistically significant lower like-
lihood of AL occurrence was observed in patients with
a TnT compared to those without it (p = 0.032; OR =
0.250; 95% CI: 0.071; 0.886) (Table 2).

The analysis of the interaction effect didn’t re-
veal a statistically significant difference in the effect

Table 1. Predictors of anastomotic leakage with univariate and multivariate regression analysis

Anastomotic leakage
Not observed | Observed
Variable N (%) 72 30 . . . s o T
(70.6) (29.4) P 95% CI* | P 95%CI
N (%) N (%)
Female 61 48 13
(59.8) | (78.7) (21.3)
Gender 0.031 | 1.093:6.295 | 0.032 | 1.097:7.519
Male 41 24 17
(402) | (58.5) (41.5)
58 46 12
DM2
’ 56.9 79.3 20.7
Diabetes (569)] (19.3) @07 14029 1.107:6.363 | 0.033 | 1.091:7.567
mellitus status Non.DM 44 26 18
on- @3.1) | (59.1) (40.9)
65 50 15
Ligationofthe | =% | @] (769 (23.1)
184 : : : 0.066 | 0.948:5.446 | 0.581 | 0.507:3.360
IMVS il 37 22 15
& (363) |  (59.5) (40.5)
Without | 59 36 23
tube (57.8) | (61.0) (39.0)
Transanal tube 5 36 S 0.016 | 0.116;0.798 | 0.043 | 0.126;0.966
Withtube | 1y oy (837) (16.3)

*Univariate regression analysis
**Multivariate regression analysis

CI, confidence interval; DM, diabetes mellitus; IMVS, inferior mesenteric vessels
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Table 2. Interaction effect between placement of transanal tube and diabetes

on the probability of anastomotic dehiscence
Anastomotic leakage
Groubs Suberouns Not observed | Observed
P group N N pr | 95%Crr | Prr | 950CIH*
(%) (%)
Without transanal tub 31 8

Out tansanattube | 79 s (20.5)

No DM2 T 3 0.668 |0.169;3.121
With transanal tube (84.2) (15.8)

p 17 0.279 {0.050;2.371

Without transanal tube (33.3) (66.7)

DM2 T 5 0.032 [ 0.071;0.886
With transanal tube (66.7) (33.3)

*Univariate regression for anastomotic leakage in patients with and without transanal tubes, by diabetes mellitus status
**Interaction effect between transanal tube and diabetes mellitus

CI, confidence interval; DM, diabetes mellitus
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Figure 1. Postoperative hospital stay (days)
in patients with anastomotic leakage,
due to transanal tube placement

of placing TnT on the likelihood of AL occurrence
depending on the presence or absence of DM2 (p =
0.279; OR = 0.344; 95% CI = 0.050; 2.371) (Table 2).

There was no statistically significant difference
in the average estimated time to AL occurrence be-
tween patients without (3.86 days) and with TnT (4.58
days) according to the results of the Log-rank test (p =
0.057) (Figure 2).

DISCUSSION

Our retrospective cohort study examined the sig-
nificance of placing TnT after open anterior resection
of the rectum due to stage III adenocarcinoma. This
intervention has proven to be beneficial in reducing the
likelihood of developing AL.

Anatomical differences between genders, such as
the narrow and deep male pelvis, can complicate ma-

o
~
w
-
@
@

Dehiscence onset time (days)

Figure 2. Comparison of anastomotic leakage
occurrence between patients with and without
transanal tube

nipulation during the surgical procedure, which may
increase the risk of AL in certain patients (25, 26).

In patients with type 2 diabetes mellitus (DM2),
vascular damage, neuropathy, impaired collagen syn-
thesis, and chronic inflammatory responses contribute
to the increased risk of AL following surgical proce-
dures (27, 28). This underscores the importance of in-
terventions like TnT placement to mitigate AL risk in
this patient population.

The results of previous research suggest that the
level of ligation of the inferior mesenteric artery may
not significantly affect the likelihood of AL because
the blood supply to the anastomosis is complex and
subject to the influence of multiple factors such as in-
traoperative technique, overall patient health status,
tumor height, and other variables, which may partial-
ly explain the lack of correlation between the level of
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ligation of the inferior mesenteric artery and the inci-
dence of AL in our study (29, 30).

Previous studies suggest that TnT reduces endo-
luminal pressure in the intestinal anastomotic segment
and allows drainage of exudate on the proximal side of
the anastomosis, facilitating healing and reducing the
risk of AL (31, 32). It also acts as a barrier against con-
tamination of the anastomosis by fecal material from
the intestinal lumen, reducing the risk of infection and
aiding in maintaining its mechanical stability (33, 34).

In multivariate regression analysis, gender, DM2,
and the method of ligating the inferior messenteric ar-
tery didn’t disrupt the protective effect of TnT place-
ment on the integrity of the anastomosis observed in
univariate regression, indicating its consistent effect
regardless of other risk factors. In a study conducted
by Sueda et al. (35) on a sample of 392 patients us-
ing propensity score matching, the placement of TnT
after mechanical colorectal anastomosis due to rectal
carcinoma didn’t show a significant protective effect
against AL.

The results of our study demonstrated a signifi-
cantly shorter duration of postoperative hospitaliza-
tion among patients with AL who had TnT compared
to those with AL but without TnT. Our findings are
consistent with the research conducted by Brandl et al.
(36), indicating a shorter postoperative hospital stay
for the AL patient group with TnT compared to those
without TnT (17.6 vs. 22.1 days; p = 0.02). The pres-
ence of TnT may contribute to better local infection
control and reduce the risk of systemic complications,
including sepsis (37). Additionally, we assume that
patients with TnT had a smaller extent of dehiscence,
leading to faster recovery and less need for revision
surgery (38, 39).

Although a statistically significant interaction ef-
fect has not been proven, our analysis suggests that pa-
tients with DM2 may derive particular benefits from
this intervention. A review of available medical litera-
ture didn’t identify studies investigating the mentioned
interaction, but based on the results of our study, it ap-
pears that placing TnT through colorectal anastomosis
has the potential to compensate for what is compro-
mised in patients with DM2, such as microcirculation
and wound healing (27, 28, 32). The definitive cause of
this phenomenon could be complex and requires further
research to establish the exact relationship between the
presence of DM2 and the benefits of TnT after surgery.

The absence of a significant difference in the time
to AL occurrence between patients with and without
TnT suggests that while TnT may reduce dehiscence
incidence, other factors like overall health, surgical
technique, and patient characteristics influence the
timing of AL (40, 41).

Limitations of our study include its retrospective
design, relatively small number of patients, and lack
of investigation into interaction with other predictors
of dehiscence included in the study. Additionally, the
lack of identification of key confounding variables in
the association between tube placement and AL, as
well as imprecise specifications regarding the timing
of tube removal, represent additional limitations. The
need for reoperation and grading of dehiscence were
not monitored, we didn’t compare patients undergoing
conventional and laparoscopic approaches, nor did we
investigate the benefits of tube placement according to
different tumor heights. Finally, we didn’t identify any
potential long-term benefits of this intervention.

CONCLUSION

Our study demonstrates that transanal tube (TnT)
placement is associated with a reduced likelihood of
anastomotic leakage (AL) and shorter hospitalization
in case of dehiscence. Although we did not find a sta-
tistically significant difference in the effect of TnT on
AL based on the presence of type 2 diabetes mellitus
(DM2), the use of TnT in patients with DM2 may still
be justified.

Our findings provide a basis for further research
and consideration of introducing TnT placement as a
routine protocol in patients undergoing anterior resec-
tion of the rectum for stage III adenocarcinoma, partic-
ularly in those concurrently with DM2.
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Sazetak

PRIMENA TRANSANALNOG DRENA NAKON PREDNJE RESEKCIJE
REKTUMA: UTICAJ NA PREVENCIJU NASTANKA , AHILOVE TETIVE®
KOLOREKTALNE HIRURGLJE
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Cilj: Cilj naSe studije bio je istraziti potencijalno
smanjenje verovatnoc¢e nastanka dehiscencije anasto-
moze primenom transanalnog drena nakon izvodenja
staplerske kolorektalne anastomoze kod pacijenata
podvrgnutih otvorenoj prednjoj resekciji rektuma bez
protektivne stome zbog adenokarcinoma stadijuma III.

Rezultati: Uzimajuéi u obzir uticaj svih ukljuce-
nih faktora rizika, muski pol (p=0.032; OR=2.873) i
pacijenti sa diabetes melitusom tip 2 (p = 0.033; OR =
2.873) pokazali su poveéanu verovatnocu za nastanak
dehiscencije anastomoze, dok je prisutnost transanal-
nog drena (p = 0.043; OR = 0.349; 95% CI: 0.126,
0.966) bilo povezano sa statisticki zna¢ajnim smanje-
njem verovatno¢e nastanka dehiscence anastomoze.
T-testom utvrdeno je da pacijenti sa dehiscencijom
anastomoze, a bez plasiranog drena, imaju statisticki
znacajno duzu prosecnu postoperativnu hospitalizaci-
ju (20.94 dana) u poredenju sa onima sa transanalnim
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