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Abstract

Introduction: Theresultsof total mesorectal excision (TME) for rectal cancer werefirst reported 20 years ago. The superior outcomein
theoriginal two paperswasattributed to the complete excision of the mesorectum, preferencefor anterior resection over abdominoperineal
resection, application of cytotoxic solutionsto eradicate exfoliated tumour cells and specialisation in rectal cancer surgery. A review was
conductedtoexaminetheevidencefromtheliteratureaccumulated over thepast 20 yearsin support of thisthesis. Methods: AMedlinesearch
of all studies was carried out pertaining to the issues of mesorectal metastases, anterior resection versus abdominoperineal resection,
exfoliated tumour cellsin rectal cancer and specialisation in rectal cancer surgery. Results: Mesorectal metastasescan befoundupto5cm
from the apparent distal edge of arectal cancer. They occur in pT3 and pT4 tumours. Their presenceindicates a poorer prognosis. There
isevidencethat TME improvesoutcomesin mid-andlow-rectal cancersbutitsrolein upper rectal and rectosigmoid cancersiscontroversial.
It has been difficult to demonstrate the superiority of anterior resection over abdominoperineal resection as comparative studies report
similar outcomes. Exfoliated tumour cells have been demonstrated to contribute to anastomotic recurrence and this probability may be
reduced by the use of cytotoxic agentsto irrigate therectal stump. Multiple studies have shown that specialisation in rectal cancer surgery
result in lower postoperative morbidity and mortality, local and distant recurrence rates and higher rates of sphincter saving resections.
Conclusion: Themajority of tenetsespoused in theoriginal paperson TME havefound support in follow-up studiessincetheir publication.
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Introduction stapling. In 1986, Heald and Ryall® followed up with a

In 1982, Heald et al* at the Basingstoke District General
Hospital introduced theconcept of total mesorectal excision
(TME) asameansof performing optimal tumour clearance
for patients with rectal cancer. Five cases were described
whereminutefoci of adenocarcinomawasdemonstratedin
the mesorectum several centimetres distal to the apparent
distal edgeof thetumour. It wasreported that total excision
of the mesorectum carried out in more than 50 curative
anterior resections resulted in no pelvic or staple line
recurrence. This dramatic result was published against a
background local recurrence rate of up to as high as 32%
following rectal cancer at that time.2 TME, as described by
Heald, involves separate high ligation of the inferior
mesenteric vessels, followed by a painstaking downward
development of the avascular plane between the rectum
and mesorectum ononesi de, and thesacrum and autonomic
nerve plexuses on the other. Sharp dissectioniscarried out
under direct vision and extended to the levators. A right
angleclampisplaced below thetumour and thedistal rectal
stumpirrigated. Anastomosis, if performed, isachieved by

paper reporting the oncological results of TME in a 7%~
year consecutive series. The cumulative probability of
local recurrence at 5 years was 3.7% and that of survival
was 87% amongst those who underwent curative resection
for rectal cancer. Inthediscussion section of that paper, the
following reasonswere advanced as contributing factorsto
the remarkably low recurrence rates in their series:

1) that the mesorectum harboured microscopic and that
thiswasremoved intoto in their patientsin the process
of performing TME;

2) that the then standard operation for rectal cancer —
abdominoperineal excision — led to poorer results as
compared to anterior resection which predominated in
their series;

3) that special measures were taken to prevent recurrence
due to exfoliated tumour cells; and

4) that improvements in surgical techniques and
speciaisationinrectal cancer surgery may substantially
improve results.

This article reviews Heald' s hypotheses for TME's
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successin light of the evidence that has accumulated over
the past 20 years since his original paper. Thereview also
focuses on the application of thisknowledgein the current
practice of rectal cancer surgery.

M ethods

An electronic search of the Medline and PubMed
databases was conducted using the following keywords:
“total mesorectal excision”, “mesorectum”, “exfoliated
tumour cells’, “ abdominoperineal resection”, “low anterior
resection”, “rectal cancer” and “surgeon”. Thetermswere
mapped to Medline Subject Headings (MESH) terms as
well as search for text items. The titles and abstracts of
retrievedfor assessment andrel evant articleswereacquired.
Thereferencescitedinretrieved articlesandreview articles
werecrosschecked manually tolocateother relevant papers.
Papersincludedinthisreview were considered pertinent to
i ssuesof mesorectal metastases, abdominoperineal resection
versusanterior resection, tumour implantationand surgeon-
related outcomes in rectal cancer surgery.

M etastases Within the M esor ectum

Heald! originally observed that minute foci of adeno-
carcinomacould bedemonstratedinthemesorectum several
centimetres distal to the lower edge of arectal cancer and
that thesedepositswerenot necessarily relatedtolymphatic
spread. He posited that failure to totally excise the
mesorectum lead to pelvic recurrence as a result of the
residual microscopic disease left in situ. The presence of
discontinuousspread of rectal cancer withinthemesorectum
has been confirmed in severa studies*” and occurs only
with tumour depths of pT3 or pT4.4® The extent of tumour
spread was up to 5 cm distal to the lower margin of the
rectal cancer in two studies,*® 3 cm in two other studies*”
and 4 cmin one study.® A 5-cm distal resection margin of
the mesorectum would appear to bewell supported. Thisis
not an issue in mid- and low-rectal cancers. However, the
use of TME in upper rectal and rectosigmoid cancers is
controversial. The pathological evidence suggests that
TME is unnecessary for tumours at this location. Two
clinical studies on the outcomes of the treatment of upper
rectal and rectosigmoid cancerstreated with wide excision
of the mesorectum have demonstrated that therisk of local
recurrence is not increased when compared to mid- and
low-rectal cancers treated with TME.8°

Whenanalysedwithregardsto prognosis, tumour deposits
within the mesorectum, whether intheform of lymph node
deposits or isolated foci of adenocarcinoma, result in a
poorer outcome of patientsintermsof overall survival 1%t
Heald's original hypothesis that failure to remove the
mesorectum completely for mid-and low-rectal cancers
results in higher rates of local recurrence and an overall
decreasein survival would appear to be well supported by

available evidence.

Anterior Resection versus Abdominoperineal
Resection

Heald and Ryall® alleged the widespread assumption of
theday that abdominoperineal resection (APR), whichwas
consideredamore“radical” procedure, ledto better results.
They proposed that anterior resection (AR) should be
preferred as long as there was an adequate distal mural
clearance of 2 cm and that the mesorectum was completely
excised.’? They argued that manual extraction, lack of
dissection under vision, lack of precise definable planes,
tearing acrossthe edge of thetumour and | eaving soft tissue
residue contributed to the higher rates of local recurrence
among patients undergoing APR.

There have been no randomised trials comparing AR to
APR. Comparable rates of local recurrence and overall
survival havebeenreportedwhenlow AR hasbeenmatched
against APR in non-randomised studies.***” However, one
of Heald's observations that recurrence rates might be
increased by inadvertent perforation of the tumour during
APR has gained support from a paper by Porter et al.*® It
wasreportedinthisretrospectivestudy thatlocal recurrence
was significantly higher in the group that experienced
inadvertent perforation during APR compared the group
that did not (54% vs 17%, P <0.001). Overall, survival was
similarly significantly decreased (29% vs59%, P = 0.003).

Onemajor advantage that AR would appear to have over
APRisabetter quality of lifedue avoidance of apermanent
colostomy. Again, thishasbeendifficultto prove. Grumann
et a performed a quality-of-life study for patients
undergoing AR and APR. A multivariate analysis of
variance and subsequent post hoc comparisons revealed
that patients undergoing APR had consistently better
quality-of-life scores than that those undergoing AR.
Patients undergoing low AR had more gastrointestinal and
defaecation-related symptoms resulting in poorer scores.

Nevertheless, AR has superseded APR for mid-recta
and selected distal rectal cancers. Sphincter complex
invasion remains an absolute contraindication, whereas
pelvic fixation and tumourslocated lessthan 2 cm from the
proximal margin of the anorectal junction are relative
contraindications to performing AR.2°

The Significance of Exfoliated Tumour Célls

It has long been known the exfoliated colonic cancer
cells are viable and may be the cause of suture line
recurrence following large bowel cancer surgery due to
implantation.?2 Viable malignant cells scattered onto the
raw areas of the freshly dissected pelvisare probably more
dangerous than those scattered onto intact peritoneum.?
Gertsch et a?® have been able to demonstrate malignant
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cells from the washings of doughnuts' following circular
stapling. Theseviabletumour cellsshed intraluminally are
capable of growth under favourable circumstances.?®?’
Umpleby and Williamson?® promoted the routine used of
cytotoxic agents to clean the bowel ends to prevent
anastomotic recurrence due to implantation. Heald
maintained that irrigation of the rectal stump isimportant
if suture line recurrenceisto be avoided.® Agents used for
irrigation include chlorhexidine, cetrimide, povidone-
iodine, water and mercuric perchloride. Several non-
randomised studies have found a significant reduction of
the recurrence rate after intraoperative installation of
cytotoxic agents, as compared with “historical” patients
series.® A randomised controlled trial has demonstrated
that the use of rectal irrigation eliminates exfoliated
malignant cells in the rectum in the vicinity of the
anastomosis.®* More recently, there has been aproposal to
perform whole colon irrigation with cytotoxic solution
either preoperatively® or intraoperatively* to address the
problem of exfoliated malignant cells in the proximal
bowel. This process may aso act as a substitute for
mechanical bowel preparation.

Specialisation in Rectal Cancer Surgery

Heal @ attributed part of the reason for hisunusually low
local recurrence rate following rectal cancer surgery to
specialisation. Sincethen, there have been multiple studies
published in support of this contention. Recent research
into outcomesof treatment hasidentified significant surgeon
andinstitutional variability* andthat theseareindependent
prognosticindicatorsfor rectal cancer.®3* Specialty training
incolorectal surgery isassociated with alower rateof APR
and a higher proportion of sphincter-saving resections,®*=¢
amoreextensiveresection,* lower postoperativemorbidity
and mortality,®% a lower local recurrence rate and an
increaseinoverall survival 83436383 fol | owingrectal cancer
surgery.

Better oncological resultsfollowingrectal cancer surgery
performed by colorectal surgeons have been observed in
several studies. Porter et al*® reported that the hazard ratio
(HR) forlocal recurrencewas 2.5 (P=0.001) whensurgery
was performed by non-colorectal trained surgeons
comparedto colorectal trained surgeons. Decreased disease-
free survival was associated with non-colorectal trained
surgeon (NR = 1.5, P = 0.03). Similarly, Penninckx®
reported arelative risk of local recurrence of 0.3-0.8 and
a disease free survival of 0.7-0.8 when rectal cancer
surgery was performed by sub-specialised surgeons
compared to general surgeons. A better outcome after
treatment for rectal cancer has been shown to be associated
with high volume surgeons®44! as well as high volume
institutions.**4> Another variable that might explain the
better outcome of rectal cancer surgery when performed by
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specialised surgeons includes the ability to achieve a
higher rate of tumour-free distal and lateral margins® as
well as TME.#

Theresultsof TME have proven to bereproducible. The
Norwegian Rectal Cancer Project* and surgical workshops
in Stockholm* both trained surgeonsinthe use of TME for
rectal cancer. L ocal recurrenceratesfollowingrectal cancer
in both countries declined from 12% to 6% in Norway and
from 10% to 4% in Stockholm.

Conclusion

Most of Heald's™® original observations regarding the
reasonsfor low local recurrence rate and increased overall
disease-freesurvival following TM E havebeenvindicated.
Themesorectumisarepository of discontinuousmetastatic
tumour deposits that may extend for a variable distance.
Tota excision of the mesorectum ensures the complete
clearance of these deposits for mid-and low-rectal cancer.
It has been more difficult to establish if TME benefits
patient with upper-rectal and rectosigmoid cancers. It has
also been difficult to establish that anterior resection is
superior to abdominoperineal resection especialy if TME
isperformed in both operations. Attention to prevention of
tumour implantation by the use of cytotoxic agents for
irrigation is well supported and reduces the risk of
anastomotic recurrence.

Finally, the promulgation of TME has been one of the
main drivers of the devel opment of colorectal surgery asa
subspecialty. Synergistically, thishasled to better outcomes
for patientswithrectal cancer withimprovementinsurgical
techniques.

REFERENCES

1. Heald R J, Husband E M, Ryall R D. The mesorectum in rectal cancer
surgery — the clue to pelvic recurrence? Br J Surg 1982; 69:613-6.

2. Wilson S M, Beahrs O H. The curative treatment of carcinoma of the
sigmoid, rectosigmoid and rectum. Ann Surg 1976; 183:556-65.

3. Heald R J, Ryal R D H. Recurrence and survival after total mesorectal
excision for rectal cancer. Lancet 1986; 1:1479-82.

4, Scott N, Jackson P, al-Jaberi T, Dixon M F, Quirke P, Finan P J. Total
mesorectal excision and local recurrence: astudy of tumour spreadinthe
mesorectum distal to rectal cancer. Br J Surg 1995; 82:1031-3.

5. ReynoldsJV, JoyceW P, DolansJ, Sheahan K, Hyland JM. Pathol ogical
evidence in support of total mesorectal excision in the management of
rectal cancer. Br J Surg 1996; 83:1112-5.

6. HidaJ, Yasultomi M, Maruyama T, Fujimoto K, Uchida T, Okuno K.
Lymph node metastases detected in the mesorectum distal to carcinoma
of the rectum by the clearing method: justification of total mesorectal
excision. JAm Coll Surg 1997; 184:584-8.

7. Ono C, Yashinaga K, Enomoto M, Sugihara K. Discontinuous rectal
cancer spread in the mesorectum and the optimal distal clearance margin
in situ. Dis Colon Rectum 2002; 45:744-9.

8. Lopez-Kostner F, Lavery | C, Hool G R, Rybicki L A, FazioV W. Total
mesorectal excision is not necessary for cancers of the upper rectum.



162

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Total Mesorectal Excision—A F P K Leong

Surgery 1998; 124:612-7; discussion 617-8.

Leong A FPK. Selectivetotal mesorectal excision for rectal cancer. Dis
Colon Rectum 2000; 43:1237-40.

Andreola S, Leo E, Belli F, Gallino G, Sirizzotti G, Sampietro G.
Adenocarcinoma of the lower third of the rectum : metastasisin lymph
nodes smaller than 5mm and occult micrometastases, preliminary
results on early tumour recurrence. Ann Surg Oncol 2001; 8:413-7.
Ratto C, Ricci R, Rossi C et al. Mesorecta microfoci adversely affect the
prognosis of patients with rectal cancer. Dis Colon Rectum 2001;
45:733-42.

WilliamsN S, Dixon M F, Johnston D. Re-appraisal of the 5 cm rule of
distal excision for carcinoma of the rectum : astudy of distal intramural
spread and of patients’ survival. Br J Surg 1983; 70:150-5.

Williams NS, Johnston D. Survival and recurrence after sphincter
saving resection and abdominoperineal resection for carcinoma of he
middle third of the rectum. Br J Surg 1984; 71:278-82.

WilliamsN S, Durdey P, Johnston D. The outcome following sphincter
saving resection and abdominoperineal resection for low rectal cancer.
Br J Surg 1985; 72:595-8.

Lavery | C, Lopez-Kostner F, Fazio V W, Fernandez-Martin M, Milsom
JW, Church JM.. Chances of cure are not compromised with sphincter-
saving procedures for cancer of the lower third of the rectum. Surgery
1997; 122:779-84; discussion 784-5.

Zaheer S, Pemberton JH, Farouk R, Dozois R R, Wolff B G, llstrup D.
Surgical treatment of adenocarcinoma of the rectum. Ann Surg 1998;
227:800-11.

Rullier E, Laurent C, Carles J, Saric J, Michel P, Parneix M. Local
recurrence of low rectal cancer after abdomino perineal and anterior
resection. Br J Surg 1997; 84:525-8.

Porter G A, Soksolne C L, Yakimets W W, Newman S C. Surgeon-
related factors and outcome in rectal cancer. Ann Surg 1998; 227:
157-67.

Grumann M M, Noack E M, Hoffmann | A, Schlag P M. Comparison of
quality of life in patients undergoing abdominoperineal extirpation or
anterior resection for rectal cancer. Ann 2001; 233:149-56.

RuoL, GuillemJG. Magjor 20™-century advancementsinthemanagement
of rectal cancer. Dis Cohen Rectum 1999; 42:563-78.

Rosenberg | H, Russell C W, Giles G R. Cell viability studies on
exfoliated cancer cell. Br J Surg 1978; 65:188-90.

Long R T, Edwards R H. Implantation metastasis as a cause of local
recurrence of colorectal carcinoma. Ann J Surg 1987; 74:873-8.
Umpleby H C, Williamson R C N. Anastomotic recurrence in large
bowel cancer. Br J Surg 1987;74:873-878.

Ambrose N S, MacDonald F, Young J, Thompson H, Keighley M R.
Monoclona antibody and cytological detection of free malignant cells
in the peritoneal cavity during resection for colorectal cancer — can
monoclonal antibodies do better? Eur J Surg Oncol 1989; 15:99-102.
Gertsch P, Baer H U, Kraft R, Maddern G J, Altermatt H J. Malignant
cells are collected on circular staplers. Dis Colon Rectum 1992; 35:
238-41.

Umpleby H C, Fomor B, Symes M O, William R C N. Viahility of
exfoliated colorectal carcinoma cells. Br J Surg 1984; 71:659-63.
Skipper D, Cooper A J, Monston J E, Taylor |. Exfoliated cellsand in
vitro growth in colorectal cancer. Br J Surg 1987; 74:1049-52.
Umpleby H C, Williamson R C. Efficacy of agents employed to prevent
anastomotic recurrence in colorectal carcinoma. Ann R Coll Surg Engl

29.

30.

3L

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

194; 66:192-4.

Basha G, Penninckx F. Exfoliated tumour cells and locally recurrent
colorectal cancer. Acta Chir Belg 1996; 96:66-70.

Jenner D C, de Boer W B, Clarke G, Levitt M D. Rectal washout
eliminates exfoliated malignant cells. Dis Colon Rectum 1998; 41:
1432-4.

Mariani D P, van Pelt J F, Ectons N. Rectal washout with cytotoxic
solution can be extended to the whole colon. Br J Surg 2002; 89:
1540-4.

Basha G, Penninckx F, Mebis J, Filez L, Geboes K, Yap P. Loca and
systemic effects of intra-operative whole-colon washout with 5%
povidone-iodine. Br J Surg 1999; 86:219-26.

Hermanek P, Wiebelt H, Staimmer D, Riedl S. Prognostic factors of
rectum carcinoma — experience of the German Multicentre study
SGCRC. German Study Group Colo-Rectal Carcinoma. Tumori 1995;
81(3 suppl)60-64.

. Luna-Perez P, Reyna Huelga A, Labastida Almendaro S, Rodriguez-

Coria D F, Gonzalez Macouzet J, Delgado Gallardo S. The surgeon as
prognostic factor for local recurrence and survival in ana sphincter
preservation for mid-rectal cancer. Rev Invest Clin 1999; 51:205-13.

Penninckx F. Surgeon-related aspects of the treatment and outcome
after radical resection for rectal cancer. Acta Gastroenterol Belg 2001,
64:258-62.

Read T E, Myerson R J, Fleshman JW, Fry R D, Birnbaum E H, Walz
B J, et a. Surgeon speciality is associated with outcome in rectal cancer
treatment. Dis Colon Rectum 2002; 45:904-14.

Reinbach D H, Mc Gregor JR, Murray G D, O’ Dwyer P J. Effect of the
surgeons speciality interest on the type of resection performed for
colorectal cancer. Dis Colon Rectum 1994; 37:1020-3.

Smedh K, Olsson L, Johansson H, Aberg C, Andersson M. Reduction of
post-operative morbidity and mortality in patients with rectal cancer
following the introduction of a colorectal unit. Br J Surg 2001; 88:
273-7.

Holm T, Johansson H, Cedermark B, Ekelund G, Rutqvist L E. Influence
of hospital-and surgeon-related factors on outcome after treatment of
rectal cancer with or without preoperative radiotherapy. Br J Surg 1997,
84:657-63.

Schrag D, PanageasK S, Riedel E, Cramer L D, Guillem JG, Bach P B,
et al. Hospital and surgeon procedure volume as predictors of outcome
following rectal cancer resection. Ann Surg 2002; 236:583-92.
Birbeck K F, Macklin C P, Tiffin N J, ParsonsW, Dixon M F, Mapstone
N P, et a. Rates of circumferential resection margin involvement vary
between surgeons and predict outcomes in rectal cancer surgery. Ann
Surg 2002; 235:449-57.

Martling A, Cedermark B, Johansson H, Rutquist L E, Holm T. The
surgeon as a prognostic factor after the introduction of total mesorectal
excision in the treatment of rectal cancer. Br J Surg 2002; 89:1008-13.
Harmon J W, Tang D G, Gordon T A, Bowman H M, Choti M A,
KaufmanH S, et al. Hospital volume can serve asasurrogate for surgeon
volume for achieving excellent outcomes in colorectal resection. Ann
Surg 1999; 230:404-11; discussion 411-3.

. Wibe A, Moller B, Norstein J, Carlsen E, Wiig JN, Heald R J, et al,

Norwegian Rectal Cancer Group. A national strategic changeintreatment
policy for rectal cancer —implementation of total mesorectal excision as
routine treatment in Norway. A national audit. Dis Colon Rectum 2002;
7:857-66.

Annals Academy of Medicine



