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Background and aim: Combined abdominal and perineal (anterior or posterior) approaches

used  in lower rectal cancer surgery have been based on similar anatomical and surgical

features. The main aim of this manuscript is to evaluate the results of combined approaches

performed for lower rectal cancer and to comment on surgical and anatomical features of

the operations.

Methods: Anatomical, surgical and clinical details of the combined abdominal and perineal

approaches performed for lower rectal cancer were evaluated by reviewing published articles

about this subject in English in PubMed, EMBASE, Cochrane library and other sources.

Results: Ten articles including case reports were found on combined abdominal and peri-

neal approaches published between 2003 and 2015. There were 83 patients who had been

operated by using combined approaches for lower rectal cancer surgical treatment in these

series. While the circular resection margine positivity had not been reported in the cases; the

mean Wexner continence score had been reported between 5 and 5.5. The most important

dissatisfaction of these surgical methods has been reported as persistent perineal fistulas

encountered 9.6% of the patients in average in the postoperative period.

Conclusion: The APPEAR (Anterior Perineal Plane for Ultra Low Anterior Resection) procedure

is  the most known surgical procedure in which the combined abdominal and anterior peri-

neal approach is used. Combined abdominal and perineal (anterior or posterior) approaches

can be described as surgical procedures in which the sphincter-saving extrasphincteric

dissection and proximal segmental sphincteric excision techniques are performed.
©  2017 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This

is  an open access article under the CC BY-NC-ND license (http://creativecommons.org/
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Considerações anatômicas,  cirúrgicas  e  clínicas  relacionadas  a
procedimentos  operatórios  realizados  em  abordagens  abdominais  e
perineais  combinadas  para  o  tratamento  de  câncer  retal  baixo

Palavras-chave:

Câncer retal baixo

Abordagem abdominal e perineal

combinada

Cirurgia com preservação de

esfíncter

r  e  s  u  m  o

Experiência e objetivo: As abordagens abdominais e perineais (anterior ou posterior) combi-

nadas, utilizadas na cirurgia para o câncer retal baixo, têm se baseado em características

anatômicas e cirúrgicas similares. O objetivo principal desse estudo é avaliar os resulta-

dos de abordagens combinadas realizadas em pacientes com câncer retal baixo e também

comentar as características cirúrgicas e anatômicas das operações.

Métodos: Avaliamos os detalhes anatômicos, cirúrgicos e clínicos das abordagens abdomi-

nais  e perineais combinadas para o câncer retal baixo por meio de uma revisão dos artigos

publicados no idioma inglês sobre esse tópico em PubMed, EMBASE, Cochrane Library e

outras fontes.

Resultados: Encontramos 10 artigos, inclusive relatos de casos, sobre abordagens abdominais

e  perineais combinadas publicados entre 2003 e 2015. Nessas séries, 83 pacientes no total

tinham sido operados com o uso de abordagens combinadas para o tratamento de câncer

retal  baixo. Embora a positividade para ressecção circular da margem não tenha sido infor-

mada nos casos, foi relatado um escore de Wexner para continência que variou de 5-5,5. A

insatisfação  mais importante relatada com esses métodos cirúrgicos foi a persistência de

fístulas perineais, em uma média de 9,6% dos pacientes no período pós-operatório.

Conclusão: APPEAR é o procedimento cirúrgico mais conhecido; com seu uso, emprega-se a

abordagem abdominal/perineal anterior combinada. As abordagens abdominais e perineais

(anterior ou posterior) combinadas podem ser descritas como procedimentos cirúrgicos nos

quais são realizadas técnicas de dissecção extra-esfinctérica (com preservação do esfíncter)

e  de excisão esfinctérica segmentar proximal.

© 2017 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este

é  um artigo Open Access sob uma licença CC BY-NC-ND (http://creativecommons.org/
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he rectum has limited surgical access as depending to
ts anatomical features which is embedded into its visceral
eighbors and pelvic musculature. Classically, the rectum is
7–18 cm in length. It can be examined surgically as three
arts; upper, middle and lower thirds, each one is roughly

 cm in length. Anatomically, the rectum can be investigated
s two parts (supralevator part and sublevator part) by consid-
ring the levator ani muscle. The sublevator part of the rectum
orms the surgical anal canal together with external anal
phincteric musculature embedded into lipomatous tissue in
schioanal fossa which surounds it. The surgical anal canal
esembles two intertwined cylindrical muscular tubes. Exter-
al sphincteric musculature constitutes the outer one of the

ntertwined two muscular tubes. External anal sphincteric
ystem has a coil-like shape formed mainly by a narrow mus-
ular tube. Inner muscular tube situated into coil-like external
phincteric system is formed by anatomical anal canal and
istal part of the lower rectum.

Intersphincteric space is a potential space between the
wo cylindrical muscular tube in which intersphincteric dis-

ection is carried out. While the internal anal sphincteric
ystem, which is derived from endoderm and innervated by
utonomous nervous system, and formed by thickening of
he internal circuler muscle, can be considered as a part of
licenses/by-nc-nd/4.0/).

the bowel wall; the external anal sphincteric system which
is derived from ectoderm and innervated by somatic nervous
system cannot be considered as a part of the bowel wall. While
the internal anal sphincteric muscle provides the uncon-
scious continence measured by resting anal pressure, the
external anal sphincteric musculature provides the conscious
continence measured by squeezing anal pressure. Anus is
closed by the external and internal sphincteric systems which
provide its air-tight characteristic. It should be kept in mind
that anorectal area is one of the embryonic transition zones
between endoderm and ectoderm. All of the anatomic and
physiologic features (e.g. the transition from cubical epithe-
lium to squamous epithelium, from autonomous innervation
to somatic innervation, from smooth muscle to striated mus-
cle, from unconscious movement  to conscious movement)
of the embryonic endo-ectodermal transition zones can be
observed in the anorectal area.

Rectal cancer, especially lower rectal cancer, is a chal-
lenging problem for surgeons. Sphincter-saving surgery has
become one of the gold standards in rectal cancer surgery after
the total mesorectal excision procedure, which was described
by Heald in 1982.1 In spite of the surgical improvements, the
lower rectal cancer surgery has remained as a surgical chal-

lenge depending to its higher anal sphincter compromising,
permanent colostomy and locoregional recurrence ratios com-
pared to other parts of the rectum. Anatomical features of the
lower rectum constitutes one of the most important causes
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of the surgical failures encountered in lower rectal cancer
surgery. There is no doubt that a clear surgical access may
not be achieved on the lower parts of the rectum only by the
abdominal way. It is seems that difficult surgical access of
the rectum has forced the surgeons for many  years to find
different ways for clear surgical access to the rectum. It has
been observed that transvaginal, transperineal, transsacral or
transanal routes have been used in rectal cancer surgery in
addition to abdominal access.2–5 In spite of all these efforts,
the lower rectal cancer has remained as a surgical trouble
for surgeons. Current sphincter-saving surgical techniques in
lower rectal cancer surgery have been built on the basis of the
intersphincteric dissection technique described by Schiessel
et al.6

Recent improvements related with anatomical knowledge
and surgical techniques have brought new horizons to the
sphincter-saving surgical treatment of the rectal cancer. One
of the new surgical techniques is the combined abdominal
and perineal approaches. The APPEAR procedure is the most
popular one performed in the anterior perineal plane.7

Actually, all of the combined abdominal and perineal (ante-
rior or posterior) rectal resection techniques have similar
surgical and anatomic features. Combined abdominal and
perineal surgical approaches have been structured on the
basis of the anatomical and surgical features that are differ-
ent from the intersphincteric dissection technique. The main
reason of anatomical and surgical differences in combined
approaches is the perineal access use. The main aim of the
perineal access in combined approaches is to provide extras-
phincteric rectal exposition on surgical anal canal localized in
the ischiorectal fossa. Extrasphincteric dissection on the sur-
gical anal canal provided by the perineal approach reveals the
anatomical and surgical features of the combined abdominal
and perineal approaches which are different from the inter-
sphincteric dissection techniques.

Materials  and  methods

Search  strategy

Anatomical, surgical and clinical considerations related with
operative procedures performed during combined abdominal
and perineal approaches for surgical treatment of lower rectal
cancer were done by systematically reviewing the literature
by using the following medical subject keywords for pub-
lished studies between 2003 and 2015 in English in PubMed,
EMBASE, Cochrane Library and other sources: “lower rectal
cancer”, “APPEAR procedure”, “combined abdominal and peri-
neal approach”, “transvaginal”, “transperineal”. Case reports
and series performed by using the combined abdominal and
perineal approaches for lower rectal cancer have been taken
into account for the evaluation.

Surgical  details  of  the  combined  abdominal  and  perineal
approaches
Combined abdominal and perineal approaches are carried out
as two phases including abdominal and perineal phase in
the patients, who  have lower rectal cancer in Lloyd-Davies
0 1 8;3  8(1):82–89

lithotomy position. Open or laparoscopic surgery can be used
for the abdominal phase of the operation. Abdominal phase,
which can be defined as supralevator part of the operation,
includes the rectosigmoid dissection and total mesorectal
excision until it reaches to levator ani muscle level. Perineal
phase can be defined as sublevator part of the operation. While
the supralevator abdominal phase is very familiar for sur-
geons, the sublevator perineal phase may not be familiar for
most of them. Anterior perineal access can be provided by
performing anterior transverse or vertical perineal incisions.
We prefer the vertical perineal incision for avoiding of puden-
dal nerve terminal branches injuries in male patients. Also,
transvaginal access provides a perfect sublevator level surgical
access in female patients. Perineal access (anterior or pos-
terior) use provides extrasphincteric dissection possibility on
surgical anal canal in sublevator level in the ischioanal fossa
(Fig. 1A and B). When the extrasphincteric dissection is com-
pleted by using transperineal or transvaginal ways, external
sphincteric musculature resembling a coil is encountered. It
should be remembered that external sphincteric musculature
and distal part of lower rectum are arranged as intertwined
two muscular tubes in the ischioanal fossa. When the peri-
neal extrasphincteric dissection line reach up to puborectal
muscle level, the fibrous adhesions between the deep exter-
nal anal sphincteric muscle and the puborectal muscle must
be separated. By doing so, full rectal mobilization is achieved
by connecting the abdominopelvic and ischioanal spaces with
each other at puborectal muscle level. The distal resection line
was determined and the fixation sutures were placed by using
transperineal access. When the distal rectal resection is per-
formed in extrasphincteric plane in sublevator level, the distal
rectal resection line is in the transsphincteric plane (Fig. 2A
and B). In this way, the proximal segment of the external
sphincteric musculature in between the puborectal muscle
level and distal rectal resection line is resected together with
the corresponding distal rectal segment. The distal anal exter-
nal sphincteric segment was fixated to bowel edges to prevent
sphincteric retraction, after the transsphincteric distal rectum
resection was performed. Internal anal sphincteric muscle
is generally protected or its proximal part can be resected
as dependent to distal rectal resection level. A full-thickness
colo-anal anastomosis is performed between the colon and
the remained distal anal segment by using perineal access
(Fig. 3A and B). Ischioanal fossa does not contain mesorectal
tissue.

Therefore, total mesorectal excision is carried out in the
abdominal phase of the operation. The main surgical details
of the combined abdominal and perineal approaches are illus-
trated in Fig. 4.

The following anatomical differences are remarkable when
the perineal phases of the operation are compared between
males and females. Surgical anal canal length in females is
shorter than in males. The external anal sphincteric mus-
culature in males is constituted by thicker muscles than
in females. In men, there are more  tight fibrous adhe-
sions between of puborectal muscle and deep external anal
sphincter muscle than in women. So, the full rectal mobiliza-
tion procedure connecting supralevator abdominopelvic and
sublevator ischioanal compartments is performed easily in
females than in males.
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Fig. 1 – A, sublevator extrasphincteric rectal dissection by using transvaginal anterior perineal approach in a female patient;
B, sublevator extrasphincteric rectal dissection by using anterior transperineal approach in a male patient.

Fig. 2 – A, sublevator trans-sphincteric rectal resection by using transvaginal anterior perineal approach in a female patient;
B, sublevator trans-sphincteric rectal resection by using anterior transperineal approach in a male patient.

Fig. 3 – A, a full-thickness colo-anal anastomosis by using transvaginal anterior perineal approach in a female patient; B, a
full-thickness colo-anal anastomosis by using anterior transperineal approach in a male patient.



86  j coloproctol (rio j). 2 

Fig. 4 – Illustration of the resection borders of the combined

operated by anterior perineal approaches, and no perineal
abdominal and perineal rectal resection operation.

Results
The original search yielded 26 articles. 10 articles including
the case report and series related with combined abdominal

Table 1 – Summary of the results of the combined abdominal a

Authors Surgical
technique

Number of
the patients

Pena et al. (2003) CAPPA 6 Contin
stool

Williams et al. (2008) CAAPA 5 The av

Agrawal et al. (2009) CAAPA 7 Contin
stool

Marquardt et al.
(2012)

CAAPA 1 No com
period

Qui et al. (2012) CAAPA 17 The av

Di Paulo et al. (2013) CAAPA 5 Contin
stool

Azizi et al. (2014) CAAPA 15 The av

Hao et al. (2014) CAPPA 13 The av

Yücesoy et al. (2014) CAAPA 7 Contin
stool

Abou-Zeid et al.
(2015)

CAAPA 7 Contin
stool in
No con

CAAPA, combined abdominal and anterior perineal approach; CAPPA, com
0 1 8;3  8(1):82–89

and perineal approaches were retrieved and reviewed.7–16 The
results of the combined abdominal and perineal approaches
performed for lower rectal cancer are summarized in Table 1.
A total of 83 cases with lower rectal cancer had been operated
by using the combined abdominal and perineal approaches.
When the cases are examined by gender, the males were found
to be around 60%, and the females were found as around 40%.
While the anterior perineal approach had been used in 64
cases, the posterior perineal approach had been used in 19
cases.

One mortality was reported in a total of 83 cases. No
circular margine positivity was reported. Average Wexner’s
continence score was reported between 5 and 5.5; and the
average number of daily defecation was noted as between
3 and 4 times. Postoperative anal sphincteric pressure mea-
surements revealed slight decreases in the maximum anal
squeezing pressure values and no significant differences
in the resting anal pressure values. Postoperative perineal
infection and persistent perineal fistulas are the most com-
mon  complications in the patients operated by combined
abdominal and perineal approaches for lower rectal can-
cer. Average persistent perineal fistula development was
reported in 9.6% of the cases. While the persistent perineal
fistula development was reported around 12.5% in the cases
fistula development was reported in the patients operated
by posterior perineal approaches, which is an interesting
result.

nd perineal approaches performed for lower rectal cancer.

Continence Morbidity and mortality

ence to solid and liquid No  death
No complications

erage Wexner score 5 No death
Persistent perineal fistula in 3 patients

ence to solid and liquid No  death
Anastomotic stricture in 2 patients
Rectovaginal fistula in 1 patient

ments on postoperative No  comments on postoperative period

erage Wexner score 5.5 No death
Perineal wound infection in 4 patients

ence to solid and liquid No  death
Perineal wound infection in 3 patients
Persistent perineal fistula in 2 patients

erage Wexner score 5.5 No death
No complications

erage Wexner score 4 No death
Perineal wound infection in 3 patients
Persistent sacral pain in 2 patients

ence to solid and liquid One  death
Anastomotic stricture in 2 patients
Persitent perineal fistula in 1 patient

ence to solid and liquid
 4 patients,
tinence in 3 patients

No death
Persistent perineal fistula in 1 patient

bined abdominal and posterior perineal approach.
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iscussion

here is a common truth behind of the all conceptually
imilar scientific studies. Anatomical and surgical defini-
ions of a surgical process must be made to evaluate its
esults. All of the combined abdominal and anterior peri-
eal (transperineal, transvaginal) approaches have been based
n similar anatomical and surgical features. Also, posterior
erineal approaches have been based on anatomical and sur-
ical features similar to the anterior perineal approaches.14,16

he combined abdominal and perineal approaches can be
efined as sphincter-saving surgical techniques in which the
xtrasphincteric dissection and proximal segmental sphinc-
eric excision procedures are performed.16,17 The lower
ectal cancer surgery is still controversial with high locore-
ional recurrence and permanent colostomy rates. Combined
bdominal and perineal rectal resection techniques have dif-
erent anatomical and surgical features when compared with
ntersphincteric dissection technique which is the most com-

only used sphincter-saving surgical technique for lower
ectal cancer. While evaluating the clinical outcomes of
he combined approaches, it should be kept in mind that
he combined abdominal and perineal approaches are per-
ormed on the basis of the extrasphincteric dissection and
roximal segmental sphincteric excision procedures, unlike
he intersphincteric dissection technique. The most impor-
ant surgical point of the combined abdominal and perineal
ectal resection techniques is the implementation of the
phincter-saving extrasphincteric rectal dissection procedure.
nal continence and local tumoral staging are prominent
s the main evaluation criterias of the combined abdomi-
al and perineal approaches, when looked from that point
f view. Oncologic safety and anal continence are the most

mportant expectations in the lower rectal cancer patients
perated with sphincter-saving surgical techniques. It has
een proven that the cylindrical abdominoperineal excision
echnique has the oncologic superiority compared with inter-
phincteric dissection technique in the lower rectal cancer
urgical treatment. The cylindrical abdominoperineal excision
s based on to the extrasphincteric rectal dissection tech-
ique. It was shown that extrasphincteric rectal dissection

n the patients operated with the cylindrical abdominoper-
neal rectal amputation technique for lower rectal cancer
ave direct impacts on local staging and local staging fac-

ors like circular resection margine positivity and tumoral
erforation.18,19

The Circumferential Resection Margine (CRM) term is used
or tumor cell existence at the radial borders of the resected
pecimen. The lower rectal carcinomas have the higher CRM
nvolvement compared with tumors localized at the other
arts of the rectum. Anatomically, the lower rectum is situ-
ted into the funnel-shaped pelvic floor. A lower rectal cancer
hat reaches to the radial border may be in direct contact
ith external sphincteric musculature in ischioanal fossa or
ay be surrounded by the narrow mesorectal tissue in the

ublevator pelvic cavity depending on its localization level.

fter arising in the mucosa, rectal cancer makes local inva-
ion in the bowel wall chiefly at the radial direction towards
o serosa. The tumoral cell existence at the circumferential
 8;3  8(1):82–89 87

border in the histopathologic examination is important as the
tumoral cell existence at the proximal and distal resection
boundaries, after the surgical excision is performed. It has
been reported that the circumferential margine involvements
by the tumoral cells is found between 10 and 30% in the
lower rectal cancer cases operated with the intersphincteric
dissection technique depending on its local invasion in the
bowel wall.20–22 CRM involvement has a great importance as
a predictive factor for the locoregional recurrence and distant
metastasis. CRM positivity can be accepted as the remaining
tumor cell existence at the perirectal tissues after the rec-
tal excision. A direct correlation between the locoregional
recurrence and CRM positivity ratios has been observed. CRM
positivity can be detected in the patients who  have T2 or T3

local rectal cancer operated by using the inappropriate inter-
sphincteric dissection technique. If a locally T2 or T3 rectal
tumor is found to be as positive circumferential resection
border in the histopathologic examination, it should be con-
sidered as T4 rectal tumor, which means that the tumor cells
are revealed out from the embryonic fascial package. One of
the main reason of the higher locoregional recurrence and
distant recurrence ratios in the patients who  have CRM pos-
itive lower rectal cancer can be explained by the revealed
tumor cells at the operation area after the surgical resection.
Significant decreases in the CRM positivity and tumor per-
foration ratios have been shown in the patients operated
by the extrasphincteric dissection technique for lower rec-
tal cancer.18,19 CRM positivitiy has not been reported the in
the patients, who were included into this review, who  were
operated by the combined and perineal approaches. These
results were found to be similar to the results of the cylin-
drical abdominoperineal amputation technique performed in
the extrasphincteric plane for the lower rectal cancer sur-
gical treatment. We  think that the main reason of these
similarities is the sphincter-saving extrasphincteric dissec-
tion technique used in the patients operated by combined
approaches.

Another important surgical point in the patients operated
by the combined abdominal and perineal approaches is to
perform the proximal segmental sphincteric excision. The
proximal segmental sphincteric excision may cause anxiety
concerning the possible continence problems in the postop-
erative period of the patients. When the case series related
with the combined approaches are carefully examined, the
patients were found to have enough continence to solid
and liquid stool postoperatively. In fact, in the most of the
cases operated by combined abdominal and perineal rectal
excision techniques, the internal anal sphincteric muscle is
protected. Williams showed that the internal anal sphincters
were protected in all his patients by means of the endoanal
sonography.7 Williams, Azizi and Qui showed separately in
their postoperative anal sphincteric pressure measurement
studies that the patients had the slight decreases in the max-
imum anal squeezing pressures and had no differences in the
resting anal pressure values.7,9,12

Although the proximal anal sphincteric segment exci-

sion has been applied in patients operated with combined
abdominal and perineal approaches, the distal anal sphinc-
teric segment has been found to be sufficient to provide anal
continence. Although the combined abdominal and posterior
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perineal approaches had been performed in 6 lower rectal
cancer patients without proper oncologic rules by Pena, it is
very important that Pena stated that the combined operations,
which were carried on the transsphincteric plane along with
the proximal sphincteric excision, were completed without
complications.

Although permanent fistula rates have been decreased to
around 5% with prolonged suction and subsequent surgical
and medical attempts, the persistent fistula development is a
bothersome condition both for the patient and for the sur-
geon in requiring extra effort and time for its treatment,
and sometimes it could be the reason of the permanent
ileostomy or colostomy. When the perineal sepsis and wound
detachments seen in about 30% of the patients operated with
abdominoperineal rectal amputation technique for lower rec-
tal cancer are taken into account; the persistent perineal
fistula development in the patients operated by the com-
bined abdominal and perineal approaches is not a big surprise.
Interestingly, the persistent perineal fistula development has
not been reported in the patients operated by the posterior
perineal approaches. This condition can be explained by the
predisposition to mixed infections of the anterior perineal
region.

Although the combined abdomino-transperineal and
abdomino-transanal approaches23,24 can be perceived as
similar surgical procedures, each of them is based on differ-
ent surgical and anatomical features. While the combined
abdomino-transperineal approaches are performed in the
extrasphincteric plane, the combined abdomino-transanal
approaches are performed in the intersphincteric plane.

Conclusion

Intersphincteric dissection technique is the most common
used sphincter-saving surgical procedure for the lower rectal
cancer surgical treatment. Recently, the combined abdominal
and perineal (anterior or posterior) approaches have received
a rising interest as a different kind of sphincter-saving surgical
procedure in the lower rectal cancer surgery.

The combined abdominal and perineal approaches are
based on different anatomical and surgical bases when com-
pared with intersphincteric dissection technique. Although
the combined abdomino-transperineal approaches seems to
have higher complication ratios compared to the intersphinc-
teric dissection technique, it should be remembered that the
combined abdomino-transperineal approaches are performed
in the extrasphincteric plane and have local oncologic advan-
tages of the extrasphincteric dissection. More  detailed results
about the combined abdominal and rectal resection tech-
niques may be revealed with larger series. The combined
abdominal and perineal approaches must be considered as an
alternative sphincter-saving surgical method especially in the
surgical treatment of the lower rectal cancer.
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