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ABSTRACT - Introduction: Postoperative anastomotic leak and stricture are dramatic events
that cause increased morbidity and mortality, for this reason it's important to evaluate which
is the best way to perform the anastomosis. Aim: To compare the techniques of manual
(hand-sewn) and mechanic (stapler) esophagogastric anastomosis after resection of malignant
neoplasm of esophagus, as the occurrence of anastomotic leak, anastomotic stricture,
blood loss, cardiac and pulmonary complications, mortality and surgical time. Methods: A
systematic review of randomized clinical trials, which included studies from four databases
(Medline, Embase, Cochrane and Lilacs) using the combination of descriptors (anastomosis,
surgical) and (esophagectomy) was performed. Results: Thirteen randomized trials were
included, totaling 1778 patients, 889 in the hand-sewn group and 889 in the stapler group.
The stapler reduced bleeding (p <0.03) and operating time (p<0.00001) when compared to
hand-sewn after esophageal resection. However, stapler increased the risk of anastomotic
stricture (NNH=33), pulmonary complications (NNH=12) and mortality (NNH=33). There was
no significant difference in relation to anastomotic leak (p=0.76) and cardiac complications
(p=0.96). Conclusion: After resection of esophageal cancer, the use of stapler shown to reduce
blood loss and surgical time, but increased the incidence of anastomotic stricture, pulmonary
complications and mortality.

RESUMO - Introducdo: Deiscéncias e estenoses anastomoticas pos-operatérias sdo eventos
dramaticos que causam aumento da morbimortalidade; por esta razdo é sempre importante
avaliar qual é o melhor meio de se fazer as anastomoses. Objetivo: Comparar as técnicas
de anastomose esofagogastrica manual e mecanica, apds resseccdo de neoplasia maligna
de esdfago, quanto a ocorréncia de fistula, estenose, sangramento, complicagdes cardiacas e
pulmonares, mortalidade e tempo cirdrgico. Métodos: Foi realizada uma revisdo sistematica
de ensaios clinicos randomizados, que incluiu estudos de quatro bases de dados (Medline,
Embase, Cochrane e Lilacs) usando a combinacdo dos descritores (anastomosis, surgical) and
(esophagectomy). Resultados: Treze ensaios clinicos randomizados foram incluidos, totalizando
1778 pacientes, sendo 889 no grupo da anastomose manual e 889 no grupo da anastomose
mecanica. A anastomose mecanica reduziu o sangramento (p<0,03) e o tempo cirdrgico
(p<0,00001) quando comparado a anastomose manual pos resseccdo esofagica. No entanto,
a anastomose mecanica aumentou o risco de estenose (NNH=33), complica¢cdes pulmonares
(NNH=12) e mortalidade (NNH=33). Ndo houve diferenca significativa em relacdo a formagao
de fistulas (p=0,76) e complica¢bes cardiacas (p=0,96). Conclusé@o: Apos resseccao de neoplasia
esofagica, o uso da anastomose mecanica demonstrou reduzir o sangramento e o tempo
cirtrgico, porém aumentou a incidéncia de estenose, complicacdes pulmonares e mortalidade.

INTRODUCTION

incidence of esophageal cancer was 4,4/100.000 habitants per year, and at the
ame period the mortality rate was 4,3/100.000 habitants per year.!* According
to INCA, at the year of 2012, the new cases of esophageal cancer were estimated at 10.420,
being 7.700 in men and 2.650 in women.® Therefore, it is a severe disease with poor prognosis.

The surgical resection is one option of treatment of esophageal cancer. The
esophagogastric anastomosis is a basic component and aims to restore the continuity
feed®, and can performed using manual (hand-sewn) or mechanical (stapled) suture.

The advent of stapled, released from the decade of 60, by Ravitch & Steichen?,
caused the development of an apparatus characterized by increased security, accuracy
and speed at this form trying to reduce the risk of anastomotic leak, beyond simplify
the realization.!***?* The stapled decreases the occurrence of trauma, allows the
uniformity of the anastomosis and a shorter surgical time; however, increases costs and
the incidence of anastomotic stricture. The hand-sewn depends more of the surgeon
ability and certainly is cheaper than stapled.’

Postoperative anastomotic leak and stricture are dramatic events that cause increased
morbidity and mortality, for this reason it's important to evaluate which is the best way
to perform the anastomosis. The anastomotic leak decreases the patient quality of life,
retard early feedings, requires laborious local care and prolongs hospitalization. In addition,
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patients who develop anastomotic leak 30 to 50% progress to
anastomotic stricture. Anastomotic stricture occurs in 5 to 46%
of operated cases and can manifest up to a year after surgery.®

The purpose of this meta-analysis was to compare
hand-sewn and stapled after resection of malignant
neoplasm of esophagus.

METHODS

Identification and selection of studies

A search of electronic literature was done through
the data bases Medline, Embase, Cochrane, and Lilacs. On
Medline the combination of terms (anastomosis, surgical)
and (esophagectomy) were utilized in the interface Clinical
Queries (Therapy/Narrow[filter]). On Embase, was utilized
the following search strategy: (anastomosis, surgical) and
(esophagectomy) and (randomized controlled trial). On Lilacs
and Cochrane, the keywords used were: (surgical anastomosis)
and (esophagectomy). Manual searches were done among
study references found. The searches ended on July 2, 2013.

The articles were selected independently and in pairs,
by reading the titles and abstracts. Any difference between
the articles was resolved by consensus.

Inclusion and exclusion criteria

Inclusion criteria: Randomized controlled trials were
included irrespective of publication status, countries or
languages; patients of any age and gender who underwent
esophagectomy and reconstruction for esophageal cancer of
any histological type; comparison of mechanic anastomosis and
manual esophagogastric anastomosis. There were no restrictions
on the path of reconstruction and the anastomotic site.

Exclusion criteria: Non-randomized trials, cohort, case-
control and case report; patients undergoing emergency
procedure and dealing only with benign esophageal diseases.

Outcomes analyzed

Primary outcomes: anastomotic leak and stricture.

Secondary outcomes: surgical time, bleeding, mortality,
cardiac complications and pulmonary complications.

Methodological quality

The methodological quality of the primary studies was
evaluated by the GRADE system proposed by the Grades of
Recommendation, Assessment, Development and Evaluation group?.

Statistical analysis

The meta-analysis was performed with the Review
Manager 5.2 program. Data were evaluated by intention-
to-treat, meaning the patients that did not undergo the
proposed intervention or patients lost in follow-up during the
study were considered as clinical outcomes.

The evaluation of the dichotomic variables was
performed by the difference in absolute risk (RD) adopting
a 95% confidence interval. When there was a statistically
significant difference between the groups, the number needed
to treat (NNT) or the number needed to cause harm (NNH)
was calculated. The continuous variables were evaluated by
the difference in means (MD). Studies that did not show data
in terms of means and their respective standard deviations
were not included in the analyses.

Heterogeneity and sensitivity analysis

Inconsistencies among the clinical studies were
estimated using the chi-squared heterogeneity test and
quantified using 12 A value above 50% was considered
substantial. Studies that generated heterogeneity were
represented by funnel plots.
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RESULTS

Study Selection

Through eletronic search 196 articles were recovered
(Medline=42; Embase=89; Cochrane=34 e Lilacs=28). At
manual search, three other articles were found beyond
the previously selected. Initially 151 articles were excluded
by not treating of randomized controlled trials. Thirty
tree articles have been pre selected, but 20 did not meet
the inclusion criteria. So at this revision, 13 randomized
controlled trials were included (Figure 1).
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FIGURE 1 - Search algorithm of the articles. PRISMA adapted.
n= number of articles

The 13 studies included randomized the patients in two
groups, hand-sewn (group 1) and stapled (group 2), totaling
1778 patients, 889 from group 1 and 889 from group 2.

Included studies, year of publication, number of patients
in each group and histological type are shown on Table 1.

TABLE 1 — Description of the included studies

Wshasg?’ 1991 25 27 NA
Valverde® 1996 74 78 NA
Craig® 1996 50 50 SCCe AC
Law?® 1997 61 61 ScC
Laterza™ 1999 21 28 SCC e AC
Walther? 2003 41 42 SCC e AC
Hsu't 2004 32 31 Nee
Okuyama?® 2007 18 14 SCC
Luechakiettisak’” 2008 59 58 SCC
Zhang® 2010 244 272 NA
Mat® 2010 52 47 SCCe AC
Cayi* 2012 125 102 SCC e AC
Saluja?? 2012 87 87 SCCe AC

Legend: SCC=squamous cell carcinoma; AC=adenocarcinoma; NA=not available

Evaluation of methodological quality performed by
GRADE is represented on Table 2.
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TABLE 2 — Methodological evaluation by GRADE

Was the study randomized?

Was the allocation of patients to groups confidential? NA Y Y NA Y Y Y N Y NA Y NA Y
Were patients analyzed in the groups to which they were randomized
. ) . NN N NN NN NN Y Y
(was the analysis by intention to treat)?
Were patients in both groups similar with respect to the previously
. Y A /2 O I A A I A I A B
known prognostic factors?
Wias the study blind? N N N N N N N N N N N N N
Except the experimental intervention, were the groups treatedequally? ¥ Y Y Y Y Y Y Y Y Y Y Y Y
Were the losses significant? NA N N N N N N N N N N N N
Did the study have a precision estimate for the effects of treatment? VoY [ Y Y Y Y Y Y S Y Y Y Y
Are the study patients similar to those of interest? YOLN N NN NN N NN Y Y
Are the outcomes of the study clinically relevant? VI [ Y [ Y Y Y Y Y Y Y Y Y Y
Were the potential conflicts of interest declared? N N N N N Y N N N Y Y N Y
Legend: Y=yes, N=no, NA=not available
Mechanic Manual Risk Difference Risk Difference
Stu or S oul Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
CAY1 2012 4 102 11 125 14,0% -0,05 [-0,11,0,01) ==
CRAIG 1996 13 S0 13 50 6,2% 0,00 [F0,17,0,17]) =t
HSU 2004 5 31 4 32 3,9% 0,04 0,14, 0,21] ——
LATERZA 1999 o 20 o 21 2,5% 0,00 [-0,09, 0,09]) e
LAWY 1997 20 50 5 55 6,5% 0.31 [0,15, 0,46]
LUECHAKIETTISAK 2008 19 52 10 52 6.5% 0,17 [0,00, 0,34]
MaA 2010 9 47 5 52 6.1% 0,10 [-0,04, 0,23] o
OKUYAMA 2007 2 14 o 18 2,0% 0,14 [-0,06, 0,34]) =]
SALUJA 2012 7 87 17 87 10,8% -0.11 [-0,22,-0,01]) ==
VALVERDE 1996 7 78 8 T4 9.4% -0,02 [-0,11,0,08) Sy
ZHANG 2010 13 272 2 244 32,0% 0,04 [0,01, 0,07) b
Total (95% CI) 803 810 100,0% 0,03 [0,00, 0,06]
Total events 99 75
Heterogeneity: Chi*= 33,51, df= 10 (P = 0,0002); F= 70% + +
Test for overall effect: Z= 2,25 (P = 0,02) e e - Ma.?i?j .
Al eta-ana bysis of the incidence of stenosis between the mechanic and the manual anastomosis.
L Risk Difference Risk Difference
Stu or S oul Events Total Events Total Wei M-H, Fixed, 95% CI M-H, Fixed, 95% CI
CRAIG 1998 4 50 1 50 7.3% 0,06 [-0,02, 0,14] =1
HSU 2004 3 31 4 32 4,6% -0,03 [-0,18, 0,13]
LATERZA 1999 1 20 2 | 3.0% -0,05 [-0,20, 0,11] s
LAawY 1997 a 61 4 61 8,9% 0,08 [-0,03, 0,19] =
LUECHAKIETTISAK 2008 7 59 =3 58 8,6% 0,02 F0,10, 0,13) g
OKUYAMA 2007 o 14 o 18 2,3% 0,00 [-0,12, 0,12] i
SALUJA 2012 6 a7 5 a7 12,7% 0,01 [-0,06, 0,08] =
VALVERDE 1996 12 78 S T4 11,1% 0,09 [-0,01, 0,18] 1
WYWALTHER 2003 1 27 1 25 3.8% -0,00 0,11, 0,10] Ee————
ZHANG 2010 T 272 3 244 37.6% 0,01 [-0,01, 0,04] .-
Total (95% CI) 699 670 100,0% 0,03 [0,00, 0,05] g
Total events 50 31
Heterogeneity: Chi*= 6,18, df=9 (P =0,72); F= 0% ¥ ¥ L t
Test for overall effect Z= 2,10 (P = 0,04) e T T e B
M eta-analysis of the incid ence of bosp ital morta lity b etw een the h and the 1 is.
Mechanic Manual Risk Difference Risk Difference
or Subgr. Events Total Ewvents Total Wei M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Aquino 2009 o (1] o 0 0,0% -0,07 [-0,33, 0,20]
CRAIG 1996 S S0 =] 50 18,1% -0,06 [-0,19, 0,07) .y
HSU 2004 11 31 =] 32 11,4% 0,07 [F0,16, 0,30] S i
LAWY 1997 11 61 6 61 221% 0,08 [-0,04, 0,20] T
OKUYAMA 2007 S 14 2 18 5.7% 0,25 [-0,04, 0,54]) T
WYALVERDE 1996 41 78 27 74 27.5% 0,16 [0,00, 0,32] -
WALTHER 2003 4 42 2 41 15,1% 0,05 [-0,06, 0,16] 1T
Total (95% CI) 276 276 100,0% 0,08 [0,01, 0,15] >
Total events 77 54
Heterogeneity: Chi= 7,06, df= S (P = 0,22); F= 29% 5_1 _055 ri) 0=5 1:
Test for overall effect: Z= 2,40 (P = 0,02) M'echanic Manual g
M eta-analysis of the incid ence of pulm v comp ki b the b and the 1 is.
Mechanic Manual Mean Difference Mean Difference
St or Sul ouj Mean SD_ Total Mean SD_Total Weight IV, Fixed, 95% CI1 v, Fixed, 95% CI
LAV 1997 708 33 61 721 31 61 98,9% -13,00 [-24,36, -1,64)
OKUYAMA 2007 702 252 14 537 281 18 0,42 165,00 [-20,14, 350,14)
SALUJA 2012 570 444 87 566 448 87 0, 7% 4,00 128,54, 136,54)
Total (95% CI) 162 166 100,0% -12,21 [-23,51, -0,91] <>
Heterogeneity: Chi*= 3,60, df= 2 (P =0,17); F= 44% # + + 3
Test for overall effect: Z= 2,12 (P = 0,03) '1,?;:;153?.".‘: . Maf:-ﬂxa} oo
- R e e e e e e e D e e e e e e ] aeastomeoshe.
Mechanic Manual Mean Difference Mean Difference
St or Mean SD Total Mean SD Total Wei IV, Fixed, 95% CI1 IV, Fixed, 95% CI
T CAYI 2012 25 S5 102 52 12 125 23,1% -27.00 [-29,32, -24,68]) - =
HSU 2004 447 64 31 524 77 32 0,1% -77,00F111,92,-42,08] T ————
LAWY 1997 217 3.4 61 214 4 61 71.,4% 3,00 [1.,68, 4,32]
OKUYAMA 2007 593 57 14 547 95 18 0,0% 46,00 [-7,08, 99,08] -
SALUJA 2012 245 62 87 252 58 a7 0,4% -7.00 [-24,84, 10,84) S TR
ZHANG 2010 220 26 272 240 31 244 5,0% -20,00 [-24,97,-15,03) -
Total (95% CI) 567 567 100,0% -5,18 [-6,29, -4,07] '
Heterogeneity: Chi*= 542,94, df= 5 (P < 0.00001); F= 99% t + + 1
Test for overall effect: Z= 9,12 (P < 0.00001) -1oo  -50 o au 100

Mechanic Manual
M eta-analysis of the difference of surgical time between the bhanic and the 1 i

FIGURE 2 - Forest-plots of the analyzed outcomes
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FIGURE 3 — Funnel-plots of the outcomes that presented heterogeneity above than 50%

Anastomotic stricture

Eleven primary studies analyzed the anastomotic
stricture outcome. The incidence of anastomotic stricture
was 12,33% in stapled group (99 of 803 patients) and 9,26%
in hand-sewn group (75 of 810 patients). The mechanical
anastomosis increased the absolute risk of anastomotic
stricture in 3% (CI 95% 0,00 a 0,06; p<0,0002 e I’=70%),
needing to treat 33 patients to obtain this harm (Figure 2).

Anastomotic Leak

Twelve primary studies analyzed the anstomotic leak
outcome. The incidence of anastomotic leak was 7,13% in the
group of stapled (60 of 842 patients) and 7,77% in the group
of hand-sewn (65 of 837 patients). There was no statistically
significant difference between the two groups (RD -0.00; CI
95% -0,03 a 0,02; p=0.77 e )’=48%).

Pulmonary complications

Six primary studies analyzed the pulmonary complications
outcome. The incidence of pulmonary complications was
27,90% in the stapled group (77 of 276 patients) and 19,56%
in the hand-sewn group (54 of 276 patients). The stapled
increased the absolute risk of pulmonary complications in
8% (CI 95% 0,01 a 0,14; p<0,02 e °’=29%), needing to treat 12
patients to obtain this harm (Figure 2).

Cardiac complication
Five primary studies analyzed the cardiac complication
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outcome. The incidence of cardiac complication was 17,94%
in the stapled group (47 of 262 patients) and 18,22% in hand-
sewn group (47 of 258 patients). There was no statistically
significant difference between the 2 groups (RD -0.00; CI 95%
-0,07 a 0,06; p=0,96 e 1>=0%).

Blood Loss

Three primary studies analyzed the blood loss outcome.
The average difference between groups was 12,21 (CI 95%
0,91 a 23,51; p<0,03 e I°’=44%). So, stapled generated less
blood loss when compared with hand-sewn (Figure 2).

Mortality

This outcome considered in ten primary studies covers
hospital mortality and 30 days mortality. The incidence was
7,15% in stapled group (50 of 699 patients) and 4,27% in
hand-sewn group (31 of 670 patients). The stapled increased
the absolute risk of mortality in 3% (CI 95% 0,00 a 0,05;
p<0,04 e °’=0%), needing to treat 33 patients to obtain this
harm (Figure 2).

Surgical time

Six primary studies analyzed the surgical time outcome.
The average difference between the groups was 5,18 (CI 95%
4,07 a 6,29; p<0,00001 e ?=99%). So the stapled dismissed
less surgical time when compared with hand-sewn (Figure 2).

Each one of the funnel-plots of outcomes analyzed are
represented in Figure 3.
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DISCUSSION

In 1960, at the Scientific Research Institute of
Experimental Surgical Apparatus and Instruments in
Moscow, a tubular instrument was devised to perform end-
to-end anastomosis in the gastointestinal tract, where they
can be technically difficult, such as low rectal anastomosis,
esophagogastric or esophagojejunal anastomosis. The
instrument creates an inverting anastomosis held by a double
staggered row of stainless steel wire staples creating an
anastomosis 21.2 mm internal diameter with no significant
inverted flange.?

Some authors have shown that prolonged surgery
time due to extension esophageal resection can relate to
Systemic Inflammatory Response Syndrome (SIRS), sepsis,
intraoperative hemodynamic instability and this proved
difficult to a proper healing of esophageal anastomosis.??

The majority of tumors classified as surgical are
localized at middle and distal thoracic esophagus or at
esophagogastric junction. In these cases the technique
most used in the world is Ivor Lewis chest abdominal
esophagogastrectomy followed by Orringer?® transhiatal
esophagectomy (abdominal-cervical) and, less frequently by
thoraco-abdomino-cervical technique.’

Systematic review and meta-analysis is a type of
study of scientific accuracy for selecting the best avaible
evidence in the medical literature, but should also assess the
methodological quality of primary studies. This is necessary
to obtaining accurate conclusions about the effect of
interventions. To avoid distortions, it was decided to include
only results with clinical and statistical homogeneity.

There are two systematic reviews in the literature about
this topic: Urschel? published in 2001 and Honda® published
in February 2013. The first includes five randomized
controlled trials, counting with a total sample of 467 patients,
being 231 in the hand-sewn group and 236 in the stapled
group. This meta- analyses analized mortality, anastomotic
leak, anastomotic sricture, cardiac and pulmonary morbidity.
All the outcomes showed results statistically not significant.
Already the second includes twelve randomized controlled
trials, counting with a total sample of 1407 patients, being
692 in the hand-sewn group and 715 in the stapled group.
This study evaluated anastomotic leak (not significant),
anastomotic stricture (favorable to hand-sewn), surgical time
(favorable to stapled), mortality after 30 days of surgery (not
significant) and stapler diameter compared with anastomotic
stricture.

In this review, the incidence of anastomotic stricture
corresponds to 12,33% and 9,26% in groups of manual and
mechanical anastomosis, respectively (CI95% 0,00 a 0,06;
p<0,0002). Anastomotic leak occurred in 7,13% patients with
mechanical anastomosis and 7,77% in manual (CI95% -0,03
a 0,02; p<0,77). Pulmonary complications were observed in
27,9% in mechanical anastomosis and in 19,56% in manual
(CI95% 0,01 a 0,14; p<0,02). Regarding cardiac complications,
17,94% of patients with stapled and 18,22% with hand-
sewn presented this outcome (CI95% -0,07 a 0,06; p<0,96).
The mean difference of intraoperative blood loss was 12,21
(CI95% -23,51 a -0,91; p<0,03), demonstrating that the
stapled promoted less blood loss when compared with hand-
sewn. In relation to surgical time, the stapled needed less
time to be executed when compared with hand-sewn, with
a mean difference of 5,18 (C195% -6,29 a -4,07; p<0,00001).

Comparing the three studies (Urschel, Honda and this
review), in relation to anastomotic leak, all meta-analyses
showed statistically not significant results. In the outcome
of anastomotic stricture, Urschel showed result statistically
not significant, while the other two studies pointed favoring
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manual anastomosis. In cardiac complications both Urschel
and this study showed no significant difference between both
methods. Already in pulmonary complications, this study
unlike Urschel showed difference between the procedures,
once the stapled increases its absolute risk. About the
outcome of operative time both Honda and these study
pointed favoring stapled. On the outcomes of mortality both
Urschel and Honda showed statistically not significant results.
Already this study showed that the mechanical anastomosis
increased the absolute risk of mortality compared to the
manual.

One study (Aquino?) presented in Hondas review, was
not included in this study due it did not comtemplate the
inclusion criteria, once esophagectomy was for esophageal
achalasia and not for neoplasm.

Urschel and Honda reviews used the Risk Ratio (RR)
in the meta-analysis that should not be used in therapeutic
studies, since they distort both the analysis of data as its
heterogeneity. In this review, was chosen to express the results
in the form of NNT and NNH when the data were statistically
significant, which express respectively the required number of
patients who need to be treated to obtain benefit or harm in
the outcome analyzed.

In this review Jadad? scale was not used for critical
assessment of the methodological quality of primary studies,
because it includes blinding parameter. It is know that in
studies of surgical punch cannot perform the blinding of the
surgeon. Thus, the maximum Jadad scale in this type of study
would be 3, which would limit the selection of included studies.
The Urschel study used the Jadad scale, but omits the scores
assigned to the paper. As well as this paper Honda recognizes
the impossibility to perform the complete blinding.

One possible source of bias may be the differences
between the processes of randomization of the included
studies. However, the quality of the allocation process was
considered adequate in all studies. All the patients analyzed
had defined eligibility criteria. In statistical analysis, the
calculation of sample size and analysis by intention to treat
were used. A common limitation of the analysis of surgical
time and length of hospital stay was the lack of statistical
measures such as standard deviation or present continuous
data as median and range.

The study followed all the ethical and confidentiality
principles of information that are recommended. For dealing
with analysis of results already published in other articles,
was not required formal approval from a research ethics
committee.

CONCLUSION

After resection of esophageal cancer, the use of
stapler shown to reduce blood loss and surgical time, but
increased the incidence of anastomotic stricture, pulmonary
complications and mortality.
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