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NTRODUCTION

Anastomotic leakage is one of the most consequential

BACKGROUND: Anastomotic leakage remains a major determinant of
morbidity, mortality and resource use after colorectal resection. Although several
technical variables are under direct surgical control, evidence on their individual
contribution to leakage risk remains inconsistent, and local audit data linking
technique to outcome are scarce.

METHODS: This retrospective observational study included 315 consecutive
adult patients undergoing colorectal resection with primary anastomosis at a single
centre between January 2018 and December 2024. Anastomoses were categorised as
hand-sewn (by configuration, suture calibre and pattern) or mechanically stapled
(by circular stapler diameter). Anastomotic leakage was defined according to the
International Study Group of Rectal Cancer criteria. Categorical comparisons used
Fisher's exact and Fisher—Freeman—Halton exact tests, with odds ratios and 95%
confidence intervals calculated for selected comparisons.

RESULTS: Overall leakage occurred in 25 of 315 anastomoses (7.9%).
Leakage rates did not differ significantly between hand-sewn (6.5%) and stapled
(9.7%) techniques (odds ratio 0.65, 95% CI 0.28—-1.47; p=0.306). Within hand-sewn
anastomoses, neither configuration, suture calibre nor suturing pattern was
significantly associated with leakage. Among stapled anastomoses, leakage rates
ranged from 0% to 22.2% across diameters, with no significant global association
(p=0.240); a post hoc comparison showed higher odds of leakage with 33-mm than
32-mm staplers (odds ratio 4.79, 95% CI 1.07-21.47; p=0.050), based on only 18
patients.

CONCLUSION: In this single-centre cohort, no technical variable showed a
statistically robust association with anastomotic leakage, although the signal
observed with larger circular staplers warrants further investigation. These findings
support systematic documentation of anastomotic technique and continuous
outcome audit as tools for local quality management, pending prospective
multicentre validation.
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modifiable risk factors. Among the few technical variables
shown to influence leakage rates with reasonable con-
sistency, surgeon operative volume and the choice of
anastomotic construction in specific anatomical contexts
(for example, stapled versus hand-sewn ileocolic anasto-

adverse events after colorectal resection. It is associated
with reintervention, prolonged hospitalisation, intensive
care use, mortality and impaired oncological recovery, and
therefore functions not only as a clinical complication but
also as an indicator of surgical quality and resource utilisa-
tion [1,2]. The economic implications are substantial. Con-
temporary reviews show that leakage increases hospital
costs mainly through prolonged admission, readmission,
intensive care and additional procedures [3,4]. From a
management perspective, reducing preventable leakage is
therefore relevant to patient safety, institutional perfor-
mance and efficient use of surgical resources [5].

Reported incidence rates of anastomotic leakage vary con-
siderably across the literature, ranging from approximately
1% to over 20%, a discrepancy attributable in large part to
the absence of a universally applied definition and to heter-
ogeneity in diagnostic criteria across studies [6]. This vari-

ability complicates direct comparison between insti-

tutions and hinders the identification of consistently

mosis) have emerged as relevant determinants in pooled
analyses of randomised evidence [7,8]. This underscores
the need for centre-level data that can help disentangle
technique-related variation from case-mix and definitional
heterogeneity.

The integrity of a colorectal anastomosis depends on mul-
tiple patient, disease and procedural factors [9]. Although
many patient-related determinants cannot be modified
immediately, several technical variables are under direct
surgical control. These include the choice between hand-
sewn and stapled construction, anastomotic configuration,
suture calibre, continuous or interrupted suturing and,
when a circular stapler is used, device diameter. Previous
systematic reviews have not established a universal ad-
vantage of stapled over hand-sewn colorectal anastomosis
[10,11]. Evidence regarding the finer technical details of
hand-sewn anastomoses remains less consistent, while
recent analyses have renewed interest in the relationship
between circular stapler diameter and leakage [12,13]. _}


mailto:ramona.popovici@umft.ro

Management in health
XXX/3/2026; pp. 18-22

Variation in technique may also reflect local practice pat-
terns and individual surgeon preference. For healthcare
organisations, systematic documentation of these choices
and linkage to postoperative outcomes can transform rou-
tine clinical data into a quality-management instrument
[14]. The objective of this study was therefore to evaluate
the relationship between technical characteristics of colo-
rectal anastomosis and anastomotic leakage in a single-
centre cohort, with particular emphasis on potentially mod-
ifiable factors that could inform local standardisation and
audit.

MATERIALS AND METHODS

This retrospective observational study included consecu-
tive adult patients undergoing colorectal resection with
primary anastomosis at a single surgical centre between
January 2018 and December 2024. Cases with a protective
stoma, right colectomy, abdominoperineal resection or
transanal total mesorectal excision were excluded in order
to preserve a more homogeneous cohort for technical com-
parison. Rectal cancer patients in the cohort received neo-
adjuvant treatment according to institutional oncological
protocols. The final study population comprised 315 pro-
cedures.

For each operation, the anastomotic technique was extract-
ed from the operative record. Anastomoses were catego-
rised as hand-sewn or mechanically stapled. Hand-sewn
anastomoses were classified by configuration as end-to-
end, side-to-end, end-to-side or side-to-side; by suture cali-
bre as 2/0 or 3/0; and by suture pattern as continuous or
interrupted. Mechanical anastomoses were classified by
circular stapler diameter: 28, 29, 31, 32 or 33 mm. Anasto-
motic leakage was defined in accordance with the Interna-
tional Study Group of Rectal Cancer concept as a defect of
intestinal wall integrity at the anastomotic site, creating a
communication between the intra- and extraluminal com-
partments [14]. Both clinically and radiologically diag-
nosed leaks were included, with or without reintervention.

Categorical variables are reported as counts and percent-
ages. Leakage rates were calculated for each technical sub-
group. For two-group comparisons with small expected
frequencies, Fisher's exact test was used. For multi-
category contingency tables containing sparse cells, the
Fisher—Freeman—Halton exact test was used rather than
Pearson's chi-squared test. Odds ratios and 95% confi-
dence intervals were calculated for selected two-group
comparisons. A two-sided p value below 0.05 was consid-
ered statistically significant. Because only 25 leakage
events occurred and several technical categories were
small, subgroup findings were considered exploratory, and
no high-dimensional multivariable model was fitted; this
approach was chosen to reduce the risk of model overfit-
ting and spurious precision. The comparison between 33-
mm and 32-mm staplers was a post hoc exploratory analy-
sis; no adjustment for multiple comparisons was per-
formed, and this result should therefore be regarded as hy-
pothesis-generating.

The study was conducted in accordance with the Declara-
tion of Helsinki and was approved by the Ethics Commit-
tee of Békés County Central Hospital, Gyula, Hungary
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(protocol code F/271-1/2025, date of approval 31 January
2025), and by the Research Ethics Subcommittee of the
University of Oradea, Romania (protocol code No. 90,
date of approval 31 March 2026).

ESULTS

Among the 315 colorectal anastomoses, 25 leaks
were identified, corresponding to an overall rate of 7.9%.
A total of 170 anastomoses were hand-sewn and 145 were
mechanically stapled. Leakage occurred in 11 hand-sewn
cases (6.5%) and 14 stapled cases (9.7%). Hand-sewn con-
struction was therefore associated with lower unadjusted
odds of leakage, although the difference was not statisti-
cally significant (odds ratio 0.65, 95% confidence interval
0.28-1.47; Fisher's exact p=0.306) (Table 1).

Table 1. Anastomotic leakage according to principal con-
struction technique

Tech- N Leaks, | Odds ratio p value
nique n (%) (95% CI)

Hand- 170 | 11 (6.5) | 0.65(0.28-1.47) | 0.306
sewn

Stapled 145 | 14 (9.7) | Reference

Data source: authors' own retrospective clinical database. CI, confi-
dence interval.

Among the hand-sewn anastomoses, end-to-end was the
most frequent configuration (114 cases), followed by side-
to-end (46 cases). Leakage occurred in 7 end-to-end anas-
tomoses (6.1%), 3 side-to-end anastomoses (6.5%), no end
-to-side anastomoses (0/5) and 1 side-to-side anastomosis
(20.0%; 1/5). The overall distribution did not demonstrate
a statistically significant association between configuration
and leakage (Fisher—Freeman—Halton exact p=0.537). The
apparently high percentage observed in the side-to-side
subgroup was based on only five procedures and should
not be interpreted as evidence of excess risk (Table 2).

Table 2. Anastomotic leakage according to hand-sewn
anastomotic configuration

Hand-sewn config- | n Leaks, n (%)

uration

End-to-end 114 7 (6.1)

Side-to-end 46 3 (6.5)

End-to-side 5 0(0.0)

Side-to-side 5 1 (20.0)

Global comparison 170 Fisher-Freeman-Halton
exact p=0.537

Data source: authors' own retrospective clinical database. Fisher-
Freeman-Halton exact test was used because of sparse cells.

Within the 170 hand-sewn anastomoses, 99 were per-
formed with 2/0 sutures and 71 with 3/0 sutures. Leakage
occurred in 8.1% and 4.2% of cases, respectively (odds
ratio 1.99, 95% confidence interval 0.51-7.79; Fisher's
exact p=0.363). Continuous suturing was used in 96 cases
and interrupted suturing in 74. Leakage occurred in 9 of 96
continuous anastomoses (9.4%) compared with 2 of 74
interrupted anastomoses (2.7%). The estimated odds ratio
was 3.72 (95% confidence interval 0.78-17.79), although
the difference did not reach statistical significance
(Fisher's exact p=0.116) (Table 3).
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Table 3. Anastomotic leakage according to suture calibre and suture pattern

Technical | Category | n Leaks,n | Odds ratio p value
factor (%) (95% CI)
Suture 2/0 99 8 (8.1) 1.99 (0.51-7.79) | 0.363
calibre

3/0 71 3(4.2) Reference
Suture Continu- | 96 9(9.4) 3.72 (0.78- 0.116
pattern ous 17.79)

Interrupt- | 74 2 (2.7) Reference

ed

Data source: authors' own retrospective clinical database. CI, confidence interval.

Table 4. Anastomotic leakage according to circular stapler diameter

Stapler diameter n Leaks, n (%)

28 mm 12 1(8.3)

29 mm 1 0 (0.0)

31 mm 43 5(11.6)

32 mm 71 4 (5.6)

33 mm 18 4(22.2)

Global comparison 145 Fisher-Freeman-Halton
exact p=0.240

Post hoc exploratory 33 OR 4.79 (95% CI 1.07-

vs 32 mm 21.47); Fisher p=0.050
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tissue perfusion, tension and consistent
documentation [16].

The hand-sewn subgroup yielded two
clinically interesting but statistically
uncertain signals. The observed leak-
age rate was numerically higher with
2/0 than with 3/0 sutures and higher
after continuous than interrupted sutur-
ing. Neither comparison reached statis-
tical significance, and the wide confi-
dence intervals preclude prescriptive
recommendations. Nevertheless, these
findings support detailed technical
documentation. Previous systematic
work found that several elements of
hand-sewn colorectal anastomosis,
including suture material, calibre and
pattern, remain incompletely standard-
ised [17], although prospective obser-
vational data suggest that slowly ab-
sorbable monofilament material per-
forms comparably to braided sutures in
this setting [18]. A local quality pro-
gramme could therefore record config-
uration, material, calibre and suture

Data source: authors' own retrospective clinical database. Global comparison used the Fisher-

pattern as a minimum operative data

Freeman-Halton exact test. The 33-versus-32-mm comparison was post hoc and exploratory; set.

no adjustment for multiple comparisons was performed.

Among the 145 stapled anastomoses, the most commonly
used diameter was 32 mm (71 cases), followed by 31 mm
(43 cases), 33 mm (18 cases), 28 mm (12 cases) and 29
mm (1 case). Leakage rates were 8.3% for 28 mm, 0% for
29 mm, 11.6% for 31 mm, 5.6% for 32 mm and 22.2% for
33 mm. The global association across stapler diameters
was not statistically significant (Fisher—Freeman—Halton
exact p=0.240). In a post hoc exploratory comparison, 33-
mm staplers were associated with higher observed odds of
leakage than 32-mm staplers (odds ratio 4.79, 95% confi-
dence interval 1.07-21.47; Fisher's exact p=0.050). No
adjustment for multiple comparisons was performed; this
result should therefore be regarded as hypothesis-
generating. Compared with all other stapler sizes com-
bined, the 33-mm group showed a non-significant trend
towards higher leakage (odds ratio 3.34, 95% confidence
interval 0.92—12.09; p=0.075) (Table 4).

ISCUSSION

The present cohort demonstrates that the broad
choice between hand-sewn and mechanically stapled colo-
rectal anastomosis was not significantly associated with
leakage. This finding is consistent with systematic evi-
dence showing no clear overall superiority of one construc-
tion method over the other for colorectal anastomoses
[10,11], including comparisons that additionally consid-
ered compression anastomosis as a third, less widely
adopted alternative [15]. From a quality-management per-
spective, this suggests that institutional policy should not
focus exclusively on a binary manual-versus-stapled rule.
Instead, standardisation should address the complete tech-
mnical process, patient selection, anastomotic level,

The most notable exploratory finding
concerned circular stapler diameter. The 33-mm subgroup
had a leakage rate of 22.2% versus 5.6% with 32 mm. A
2025 meta-analysis of 24,511 patients similarly found
more leakage with 31/33-mm than with 28/29-mm circular
staplers [12]. Conversely, a 2026 systematic review of low
colorectal anastomoses found no significant difference in
leakage between smaller and larger staplers, although larg-
er devices reduced stricture [19]. These data suggest that
diameter does not act in isolation and is confounded by
anatomy, bowel diameter, anastomotic level and patholo-
gy. Device technology itself may add a further layer of
variability, since recent meta-analyses suggest that pow-
ered circular staplers may be associated with lower leak-
age rates than manual devices [20,21], a variable not cap-
tured in the present dataset.

The 33-mm result must be interpreted cautiously, because
only 18 patients received this stapler and four developed
leakage. The 33-versus-32-mm comparison was selected
post hoc after inspection of subgroup rates, only marginal-
ly reached the conventional significance threshold and
was one of several subgroup analyses. No multiplicity
correction was applied. It should therefore be treated as a
surveillance signal and hypothesis-generating observation
rather than a causal finding. Including stapler diameter
and device type in prospective operative registries, along-
side adjunctive intraoperative assessments such as air-leak
testing or perfusion imaging that have been associated
with lower leakage rates in prior meta-analyses [22,23],
and periodically reviewing risk-adjusted outcomes would
be a reasonable quality-management response. Emerging
adjunctive technologies, including staple-line reinforce-
ment and biodegradable intraluminal devices, may further
inform future protocol development, although evidence

for these remains heterogeneous [24]. —}
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Such audit has organisational relevance because leakage
increases length of stay, readmission, reoperation and in-
tensive care use [3,4]. Structured morbidity-and-mortality
review has itself been shown to reduce anastomotic failure |

rates when embedded within a continuous improvement | ey o (Gl off Ll A Sysismis Reme, D1s
cycle [25], and standardised presentation formats have ) %’;ﬁlﬁlﬁgcgnﬁ/ligzg ?(ﬁeﬁ gniggll et al. Pre d1ct1ve
been shown to improve the quality and educational value | * Factors for Anastomotic Leakage Foll Colorec-
of such reviews [26]. Linking process measures, including ! actors for /inas orrlo ic Leakage Following Colorec i
anastomotic technique and device choice, to outcomes can | = Can'cer() ST V&lfh;:rg /}re W‘e 1a F {1 Vthere Are i
support morbidity review, procurement, training and local 3 I\\)}]l esi(r)rnll)gj %ufén?lgftz K OPg;fl?lS%\'/fJ o t_gl 3]ere eco- | :
protocol development. From an organisational perspective, | ~° J ¢ leak f | 1
systematic collection of anastomotic configuration, suture nomic impact of anastomotic leakage after colorecta
pattern, suture calibre and stapler diameter could allow | surgery: a systematic review. Tech Coloproctol

: : - L 2024;28(1):55. !
hospitals to establish procedure-specific benchmarks [27],
identify outlier patterns and integrate technical variables (4. Weber MC, Berlet M, Stoess C, et al. A nationwide
: population-based study on the clinical and economrc

. e I o, Y :
into morbidity-and-mortality review. Standardisation | biurilon af sursiomeis leems dr colorssl surgery

should preserve appropriate surgeon judgement while
making technical variation visible, measurable and audita- ! Langenbecks Arch Surg, 2023;408(1):33.
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