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Exposure of the Middle Rectal Artery and
Lateral Ligament of the Rectum Following the Gate
Approach during Total Mesorectal Excision

Cristopher Varela', Manar Nassr?, and Nam Kyu Kim®

!Coloproctology Unit, Department of General Surgery, Hospital Dr. Domingo Luciani, Caracas, Venezuela;
*Department of Colorectal Surgery, General Surgery Division, Royal Hospital, Muscat, Sultanate of Oman;
*Department of Surgery, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea.

Controversial surgical anatomical landmarks in the deep pelvis can be visualized and identified using current technologies. Per-
forming the gate approach technique during deep lateral dissection for total mesorectal excision facilitates visualization of the pel-
vic neurovascular structures following simple dissection steps to preserve the pelvic autonomic nerves and avoid accidental vascu-
lar injuries. Here, we discuss laparoscopic exposure of an infrequent disposition of the middle rectal artery anterior to the lateral

ligament of the rectum while performing the gate approach.
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The middle rectal artery (MRA) and the lateral ligament of the
rectum (LLR) have always been controversial surgical land-
marks for rectal surgery.! Goligher® described LLR as a “rough-
ly triangular structure with a base on the lateral pelvic wall
joining the side of the rectum” Lin, et al. describe LLR as a
“bundle of dense connective tissue traversing between the rec-
tum and visceral fascia instead of the pelvic sidewall”** This
bundle between the visceral and parietal fascia constantly con-
tains the rectal branches of the pelvic plexus passing through
the visceral fascia into the rectum, forming a continuous “ham-
mock-like” sheath behind and lateral to the mesorectum.*
Historically, the running course of the MRA has been shown
to be associated with the LLR and a lateral disposition, de-
scribed as “an artery that penetrates the pelvic plexus from the
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lateral side along with the lateral ligament,” with a frequency
varying from 12% to 97%." Still, it has been described in 20%-
30% of cases as another type of “anterolateral MRA” that pene-
trates the neurovascular bundle and locates anterior to the LLR.®

The nervous component of the LLR was confirmed by Sato
and Sato,’ stating that nerves arising from the pelvic plexus are
a constant component of the LLR and other fibrous tissues.
Still, the frequency of the MRA in the LLR was only 22.2%.° Lin,
et al.? findings by cadaver dissections describe a bilateral LLR
present in all 32 cadavers, while a bilateral MRA was observed
in only 28.1% (18/64 pelvic halves).

We present the finding of an anterolateral MRA and LLR dur-
ing the “gate approach” dissection technique for rectal cancer
mobilization during total mesorectal excision (TME) (Supple-
mentary Video 1, only online). The gate approach facilitates
preserving the neurovascular bundle,” located external to the
junction of the visceral fascia and Denonvilliers’ fascia (DVF),
and identifying the MRA when present (Fig. 1). This step is in-
cluded in the anterolateral dissection of TME, starting behind
DVF on the lateral side and detaching from the mesorectal fas-
cia.” The dissection progresses to the deep pelvic floor, making a
clear gate between the MRF and the pelvic floor. In addition to
the deep posterior dissection, advancing in this surgical plane
will leave the LLR and the upper soft connective tissue layer
hanging like a bridge between the parietal and mesorectal
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Fig. 1. Gate approach to the pelvic floor during lateral mobilization of the rectum.

fascia, where the dissection can proceed with ligation of the
MRA, if present, while preserving the pelvic plexus within the
parietal wall.

Surgeons have always referred to the LLR as an anatomical
landmark for rectal excision since Miles’ description in 1908
as a proper anatomical structure containing blood vessels, lym-
phatics, and nerve fibers that could be clamped, divided, and li-
gated during an abdominoperineal resection.? Goligher” also ad-
dressed the LLR as a palpable structure that could be hooked by
the middle and index fingers of the left hand and then sharply
incised on the lateral sides of the lower rectum. No controver-
sy was initially raised regarding the LLR during the first de-
scriptions of open rectal resection. With modern studies and
new interpretations of the pelvic anatomy, however, especially
with the development of TME by Heald,’ the existence of LLR
has been questioned.

The non-existence of LLR was proposed by Jones, et al.,"” sug-
gesting the term should be dropped from surgical texts after
performing dissection in the mesorectal plane on 28 cadaveric
pelvises and finding no lateral connective tissue in 10/28 cadav-
ers and 17 unilateral MRAs. The authors ultimately concluded
that the entire rectum may be mobilized by sharp dissection
without the need for clamping or ligation of any significant struc-
ture during TME.

The upper part of the LLR has been defined by Nano, et al.®
as an artifact due to not strictly mobilizing the rectum between
the rectal visceral and pelvic parietal fascia. The described the
LLR as being conformed by extensions of the mesorectum that
must be cut at their attachment at the endopelvic fascia follow-
ing the surgical plane of a continuous, soft connective tissue lay-
er containing no actual ligation structures and possibly some
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vessels and nerve filaments that are of little importance.

Another anatomical study by Lin, et al.* proposed a different
location for the LLR, based on dissections of 32 cadavers, and
reported that the LLR constantly appeared as a bundle of
dense connective tissues traversing between the rectum and
visceral fascia at the level of the ischial spine, instead of emerg-
ing from the pelvic sidewall. One constant component of the
LLR was the rectal branches from the pelvic plexus. An MRA
was observed in only 18 of 32 pelvises. No substantial tissue
strand, except for pelvic splanchnic nerves, was found between
visceral fascia and parietal fascia at the same level, allowing for
sharp mobilization of the rectum in the TME plane. This study
proposes using LLR as a clinical anatomical landmark of the
appropriate surgical plane, meaning that if it is visualized dur-
ing dissection, the surgical plane ought to be medial to the vis-
ceral fascia compromising the mesorectal integrity.

A critical review of current controversies by Wang, et al.,*
based on surgical observation, concluded that the LLR is a con-
stant anatomical structure of connective tissue bundles running
between the rectal visceral fascia and the pelvic parietal fascia
that terminates in the distal part of the rectum laterally, much
lower than thought, and is covered by the superior fascia of the
pelvic diaphragm above the levator ani and containing nerve
fibers and the MRA.

From a surgical standpoint, performing deep rectal mobili-
zation with the gate approach facilitates the identification of
the condensed connective tissue forming the LLR during an-
terolateral dissection and the visualization of different varia-
tions of the MRA when present while preserving the pelvic au-
tonomic nervous plexus.” Although the concept of the LLR has
been in constant evolution, we believe the advances in surgical
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technologies for laparoscopic and robotic dissection that per-
mit better visualization of the deep pelvic structures will help
clarify classic anatomic controversies and improve rectal can-
cer surgery outcomes.

SUPPLEMENTARY DATA

Video 1. Laparoscopic rectal mobilization and exposure of the
middle rectal artery and lateral ligament of the rectum follow-
ing the gate approach during total mesorectal excision.
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