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Anatomic Basis of Sharp Pelvic Dissection
for Total Mesorectal Excision with Pelvic
Autonomic Nerve Preservation for Rectal
Cancer

Nam Kyu Kim, M.D., Ph.D.

Division of Colorectal Surgery, Department of Surgery, Yonsei
University College of Medicine, Seoul, Korea

Optimal goals of rectal cancer surgical treatment should
include appropriate local control, higher survival rates,
scrupulous operation procedures and good quality of life
with maintained sexual and voiding function through the
conservation of anal sphincter. Complete surgical removal
of rectal cancer mass and adjacent lymph nodes in en-bloc
package decreases the risk of local recurrence. Further-
more heightened awareness of better surgical techniques
has created much interest in the anatomy involved in total
mesorectal excision (TME), with particular focus on the
fascial planes, nerve plexuses and their relationship to the
surgical planes of excision. Total mesorectal excision
focuses on several technical components and the quality of
operated specimen. Sharp anatomic pelvic dissection along
the visceral pelvic fascia must avoid any breach from the
mesorectum haboring metastatic tumor deposits and lymph
nodes. Also any coning down or blunt dissection should not
be allowed. The rectal cancer mass and its surrounding
mesorectum must be removed as one complete unit.
Circumferential and distal resection margin must be also
adequately obtained. Such sharp pelvic dissection instead of
blunt dissection requires precised knowledge of the pelvic
anatomy. Studying the hemisected cadevaric pelvis shows
a clear relationship between the fascia and rectum. Also
pelvic autonomic nerves can be saved to preserve the
patient’s sexual and voiding functions. Therefore the clincial
importances of anatomical structures must be emphasized
at each step of surgery. Upon such understanding of
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techniques, TME was performed in rectal cancer patients
routinely and was able to obtain fair oncologic results and
improved quality of life regarding sexual and voiding
functions. ] Korean Soc Coloproctol 2004;20:424-433

Key Words: Total mesorectal excision, Rectal proper fascia,
Rectosacral fascia, Denonvilliers’ fascia, Pelvic
plexus, Superior and inferior hypogastric nerve
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Table 1. Local recurrence and 5-year survival rates

S-year survival

Group St?%/,f) 1 Sta(g;)m T(‘,;gl (stage( 75&111)
MSKCC* 4 (4/108) 10 (15/146) 7 (19/254)  69.6
NHHT 5 (5/112) 3 (392) 4 (8204) 616
NCCT 3 @79) 12 (18/154) 9 (201233) 753
Norway® 31 (59/192) 39 (68/174) 35 (127/366) 43.7
CCCW?® 24 (45/190) 38 (62/164) 30 (107/354) 41.9

Values in parentheses are numbers of recurrence/numbers of
total patients. MSKCC = memorial Sloan Kettering; NHH =
north hampshire hospital; NCC = national cancer center; CCCW
= comprehensive cancer center west. *Toal Mesorectal Excision;
TExtended Pelvic Lymph node dissection; ¥ Conventional

surgery.
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Denonvillier s fascia | \

Rectosacral fascia

Rectal proper fascia
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Fig. 1. The rectosacral fascia
was noted at the level of S4.

Presacral fascia

Fig. 2. Presacral fascia covers
the presacral vein over the
sacrum. The fascia picked by
forceps was the rectal proper
fascia enveloping the mesorec-
tum and rectum.
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Imaginary dissection line
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AHE Z EA7 99t E 5 mm o)A vl aH
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E3-& AP A w52 HAF (mass ligation)s 23
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Practical surgical dissection plane

Fig. 3. Pelvic MRI shows a imaginary
dissection line along the rectal proper
fascia (arrow). A dotted line along the
mesorectum was the practical surgical
dissection plane, which was between
the parietal and visceral (rectal proper
fascia) fascial plane. Pelvic plexus
was very closely contacted to the
fascia enveloping the mesorectum

Fig. 4. Resected specimen by
sharp TME techniques shows
an even mesorectum and
shiny surfaced fascia. Lateral
mesorectum of the rectum
was also obtained.
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Denonvillier s fascia

Seminal vesicle

Rectum

U shaped incision line
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Neurovascular bundle

Fig. 5. U shaped incision was made
at the level of Denonvilliers’ fascia
to avoid the lateral converging
neurovascular bundle to the genital
organ. Meticulous dissection was
needed to separate rectum from the
posterior vaginal wall to avoid
rectovaginal fistula after stapling
colorectal anastomosis.

Fig. 6. The mesorectum has
been tapered down and absent
at the level of attachment of
the rectosacral fascia. (A)
sagittal MRI view of pelvis.
MO is the mesorectum under
the tumor. M1 is the meso-
rectum from lower tumor
margin to 2 cm below the
tumor. M2 is the mesorectum
from 2 cm below the tumor to
4 c¢cm below the tumor. (B)
lateral view of mesorectum in
cadaver.
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Inferior hypogastric nerve

Fig. 7. Bifurcation of superior hypogastric nerve was noted at
the aortic bifurcation. Inferior hypogastric nerve descends along
the pelvic side wall. Pelvic plexus forms after merging with
sacral splanchnic parasympathetic nerve.

Pelvic plexus Inferior hypogastric nerve

Sacral parasympathetic nerve

Fig. 8. T shaped nerve plexus consists of inferior hypogastric
nerve, sacral splanchnic nerve on hemisectioned pelvis. Sacral
parasympathetic nerve emerge from S2, 3, 4 from sacral foramen
nearby the piriformis muscle. These nerve merge into the
inferior hypogastric nerve, which form the pelvic plexus.
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Left internal iliac artery

Sacfal parasympathetic nerve

Piriformis muscle

Fig. 9. Sacral parasympathetic nerve from S2, 3, 4 from sacral
foramen merge with the inferior hypogastric nerve. Sacral nerve
was noted nearby the piriformis muscle.
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o] Bhch(Fig. 13).
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Lateral part of the rectum

Pelvic plexus

Fig. 12. Pelvic plexus is directly adhesed to the lateral part of
the rectum and prevents rectum from lifting from the pelvic
cavity.
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Fig. 13. This picture showes that rectal proper fascia was
adhesed to the underlying mesh like pelvic plexus and fine
branches from pelvic plexus was divided and detached.

Fig. 14. After distal rectal stump
was irrigated with saline, double
stapling techniques was performed
for colorectal anastomosis. Safe
anastomosis must be performed
with confirmation of complete
proximal and distal concentric
ring type of tissue and negative
air leakage test.
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Table 2. Pattern of recurrence

Upper Middle Lower Total

m=151) (@=331) (m=452) (0=934)
Local(n)(%)* 639 1834 3986 63(®67
Systemic

28 (18.5) 66 (19.9) 93 (20.5) 187 (20.0
(%) " (18.5) (19.9) (20.5) (20.0)
Local +systemic

8 (52 10 (3.0 20 (4.4) 38 (40
%) 62 (3.0 44 (4.0)

*P=0.03; "P=0.52. Overall recurrence rate: 288/934 (30.8%).
Mean time to recurrence after resection: 24.020.8 months.

Table 3. Changes in postoperative voiding and sexual function
using IPSS and IIEF

IPSS (n=68)
item

IIEF (n=68)

Absence (%) domain

Absence (%)

Incomplete emptying 73.5 Erectile function 80.9

Frequency 76.5 Intercourse satisfaction 29.4
Intermittency 73.5 Orgasmic function 54.4
Urgency 66.2 Sexual desire 42.6
Weak stream 69.1 Overall satisfaction 36.8
Straining 89.7

Nocturia 70.6

IPSS = international prostate symptom score; IIEF = interna-
tional index of erectile function.

o} T4 AEETre] A IEE 10.7%0] ek Table 2).7
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W3 %Sﬂrxdelﬂﬂlﬂz‘, Y 5+7] (straining) G2 ol A
Warl gvkm 3 A$E 74~89%% ch(Table 3).
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