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A new technique of
laparoscopic surgery
for rectal disease

THanaillyama,MMaruta,KMaeda,\.it o,T2&atoh,AHoriguchiSMm iyvakawa

RESUMEN

Lacirugia laparoscépica rectal es una técnica que tiene que realizarse enun espacio
reducidode lapelvis. Siserealizaunaoperaciénexcesivaconunavisiéndificil ; por
ejemplo, enunamujer en la que el campo estd perturbado por el dtero, es posible
producir un trauma en el érgano o un sangrado inesperado. Teniendo presentes
estos problemas, realizamos cirugia laparoscdpicaen 44 casos de enfermedad rectal
con varias técnicas que hemos inventado. Enestos casos , se realizé en el pequetio
espacio una retraccidn ya sea del Gtero o el rectoy en caso de tener que realizar
reseccidn anterior, se amarré lacinta de manera ajustada alrededor del recto por
debajo del tumor para evitar tocar el tumor y para permitiruna adecuada irrigacién
vascular en el resto del recto. Con el usode nuestras técnicas , no tuvimos danos
intestinales ni sangrados inesperados en mujeres. Ademds, la reseccién anterior
laparoscépica del recto no causé ningtin dafio intestinal, ni sangrado inesperadoni
fuga anastomética. Tampoco tuvimos ninguna recurrencia de tumor local. Creemos
que estas técnicas pueden reducir las complicaciones que traumatizan al intestino
con férceps e impiden la implantacién en la anastamosis. Este informe técnico valida
que nuestras modificaciones en la técnica de cirugia laparoscépica rectal son Gtiles
cuando un cirujano tiene que trabajar en un espacio reducido.

PALABRAS CLAVES: Cirugia Laparoscépica, Enfermedad rectal.

SUMMARY

Laparoscopic rectal surgery is a technique that has to be done in a narrow space:
the pelvis. If an inmoderate operation is performedwith a difficult view, for example
in femalewhere the field is disturbed by uterus, it ispossible to produce organ trauma
or an unexpected bleeding. Taking these problems inmind, we performed laparoscopic
surgery in 44 cases of rectal disease with several techniques whichwe have invented.
In these cases either the uterus or the rectumwas retracted in the narrow space, and
if an anterior resectionwas to be done, the tape was tied tightly around the rectum
below the tumor to avoid touching the tumor and leaving adequate vascular irrigation
to the remnant rectum: With the use of our techniques, we did not have female
intestinal injury or unexpected bleeding. In addition laparoscopic anterior resection
of rectumdid not cause any intestinal injury, or unexpected bleeding or anastomotic
leakage; alsowe did not have any local tumor recurrence. It is our belief that these
techniques can decrease complications that traumatize the grasping intestine with
intestinal forceps and prevent implantation inthe anastomosis. This technical report
validate that our technique modifications for rectal laparoscopic surgery are useful
when a surgeon has to work in a narrow space.

KEY WORDS: Surgical laparoscopy, rectal disease.
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INTRODUCTION

n the past decade laparoscopic surgery has become
the world standard for cholecystectomy, it is easy to
be done by an expert surgeon, has a lower morbidity
and mortality compared to conventional
cholecistectomy and in addition reduces medical
costs. Now laparoscopic colorectomy will become a

worldwide surgical technique because it has similar advantages.
However, laparoscopic colorectomy has numerous factors that
may be difficult to have an adequate surgical view. This is true
specially, when a patient with rectal disease is operated with a
restricted view in the narrow space of the pelvis; this event often
yields to damage bowel with forceps or to induce an unexpected
bleeding. We invented several techniques to get a better view of the
pelvis when laparoscopic surgery is performed for rectal disease in
a narrow pelvic space.

PATIENTS AND METHODS

Between 1996 and 2003, a total of 208 cases
underwent laparoscopic colorectal surgery at the
Department of Surgery - Fujita Health University Hospital.
Ofthese, 10 cases were converted to open surgery. So far
laparoscopic pelvic surgery was performed in 44 patients.

As operative methods of laparoscopic pelvic surgery,
high anterior resection was performed in 18 cases, low
anterior resection in 17cases, Rectopexy in 7 cases, and
partial resection, adhesiotomy, enucleation and total
colectomy were also performed in every case.

Appliance

For this type of surgery 3 mechanical devices were
used:

1. Uterine manipulator (Etikon.com products). Figure 1.
2. Tape maked with Tetron jointed the dull tip needle

Figure.2. TetronTape joint thedull tipneedlewithobtuseangle,
1-0 (45mm) 3mm.

with obtuse angle, 1-0 (45mm) 3mm. Figure 2.
3. Diamond Flex Retractor 45°(Genzyme Surgical
Products)

Surgical technique

1. Previous preparation:
Patients were placed on clear liquid diets two days
before surgery, and received GOLYTELY mechanical
bowel preparation one day before the operation.

2. Inorder to get a better pelvic view in a female patient
where the field is disturbed by uterus:

2.1 Useofuterine manipulator. (Etikon.com products)

2.1.1 The uterine manipulator is inserted from

the vagina to the uterus by the assistant.

The uterus is controlled by the bar of it and

Figure.l. UTERINE MANTPULATOR. This device is introduced
framthe vagina tothe uterus. The assistant controls the bar of
it and removes uterus fromthe field. The uterus is hatched up
by thismanipulator.

Figure 3. Endometriosis between uterus and intestinewitha
severe adhesion. Using UTERINE MANUPULATER during sur-
gery allows abetter view and adequate mobilization between
uterus and bowel. By controlling the UTERINE MANUPULATER
it is easy to remove things with the scissors and abrasive

farceps.
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2 .1.2 \liftingfthateuswithathredAnedewithathred
isnetedintdhebdanind@vtythraughthdraar Anede
ispesdddiret lyintdhemyanawiththesteud sng he
bunttippeinesigha hredisaudht andtakencut thraugh
thesbdamindwdl The hredigiedandfixeita hebdaming
wdl.

2.2 Ancthetehniqueisusadastraight needlewitha
thread:

2.2.1 Adraight neddiéisinsart edfrom theabdominal
wallintotheperitoneal cavity. Thenedleis
passedthroughthebroadligament andthe
nexdlei stak enout at aroundthesam esit eof
insation.Thenathreadistiedfrontheaxra-
@rpusandtheut & usisfixedt ot heabdominal
wall.Figure4.

3. Tehniquellaaampgdvicurgryfano- regteblaet ddisase

Figure.4. Astraight needle is inserted fromthe abdominal wall
into the peritoneal cavity. The needle is passed through the
broad ligament and the needle is taken out at around the same
siteof insertion.

31 WhetheneretumisndilizdtheetumidiftelupusngDamand
HexRerador 45%hat waspulledthroughbehindthe
rectum (Figure 5).

Techniqueof laparoscopi csurgery for Retal Canoar
Exdusonaiteiaforlaparosaopicant eior resation
oftheredtum aretumeor size> 5an,T4,0r redum
be ow theperitoneal refledion (Rb).

The position is changed from supine to
Trenddenburgandlifted upabout Bon.on an
dedrical operatingroom table Thet echniqueand
sitesof trocar inlaparosoopiclow ant erior resetion
hasbemnpresentedindet ail dsewhere.

Tostart with,thepromontriumisasymbol ofthe
startingpoint that re ropeitoneum isopened with
diathermysdssorsfrom right sideat thebott om of
theredum.

Thedissedion procesdstotheroot of IMAthisis
performed aft er theupper border of presacal fasda
isconfirmed.Followingoonfirmation of t hel et
urdeandaartdpreaticevdeusndthethardeandlumber
Handhnicevarddtbaind,

3.5

3.6

A5

i
Figure.5.The soft pre-sacral connective tissueon the left side
is dissected and passed through the contra-lateral cavity.
Through this hole the Diamond Flex Retractor is inserted

behind the rectum. The tip of the Diamond Flex Retractor is
flexed and 1ifted up the rectum.

3.7 lymphnaedsstinaandheat dinfeiaMemtaidsniMAis
pafamedandismtinuettdheod dldtdicarteyonathiss
anfirmed.

3.8 Left mlicarteryistapedandisaut at thenearby
lesion.

3.9 AlowtieisperformedwithdipsandiMAisdivided
here.

3.10 Left colon,from sigmoidtothesplenicflexureis
mobilized by divisionof it speritoneal attachments
with diathermy sdssors and Laparoscopic
QoagulatingShears.

3. 11Mesored um ismobilized posteriorlyandlaterally
intothesoft presacral connectivetissuewith
diathemy sdssors.

3.12 Superior hypogast ricptexusand hypogast ricne ve
iscarefully preservedduringt heprocadure When
thedissection prooseded down totheperitoneal
reflegdion theuterusisontroliedwiththeuterine
manipulator.

3.13 After gettingbe te view thediathamy sdssorsand
Lapar oscopi cOoagulat ingShearsaut theperit oneal
refledionthat isprolonged on dthe sideof thebase
of themesored um andmesosigmoid aredivided.

3.14 Atetorontapewithdullnediewhichisdesignedin
FujitaHealth Universityispasssdthroughthemm
workingtrocars(Fig6 12).t ispassedthrough
behindtheretum inthesagital plane2- 3am bd ow
thepal pablelower edgeoftheprimarylesion,the
redum isligatedwith andthetapefixed by dips
(Figures7- 12).Bythegraspingtapetherecumis
managed andthemesoretum isirrigated with
Lapar oscopi cOoagulating Shears.

3.15 Theothertapewhichistakenmeasureof t hedist al
lineof resedtionandisaut.

38 Theennantretumisrrigtewithedddidillawa efranand
side by a newly inverted Irrigation system. The
sponge cytodiagnosisinthedistalrectal mucosa
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Figure.7-2. thetapeis ligatedwith forcepsand fixedbyclips.

Figure.6-1. Demonstrating the procedure by amodel (please
consider a tube as the rectum) : Aneedle is passed under the

is performed after this irrigation,
3.17 Therectumis divided by the ENDO-stapler (Figure 7-

tube with tape and thread of the needle and cut . 3). The excised colorectum is taken out through the
small incision. An anvil head is fitted to the proximal
colon and the colon is returned into the abdomen
(Figure 7-4). Double stapling technigue is being
performed.

Figure.6-2. the edgeof the tape is grasped with forceps and
pulled trough the loop and then tied up. By the grasping tape
the tube can be managed.

o .

Figure.7-3. After theramant rectimis irrigatedwitha 2locof distilied
water fromanal sideby a newly inverted irrigation system. Grasping
andliftingthetape, therectumisdividedby ENDO-stapler.

Figure.7-1.The procedure is nowperformed inthereal pelvis. A

needle ispassedbehind the rectum, an this is ligatedwith the
tape and fixed by clips. A needle is passed through and behind Fig.7-4.Ananvilheadis fitted totheproximal colonandreturned
the rectum. intothe abdamen. Double stapling technique is beingperformed.
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Between 1996 and 2003, 203 patients had
laparoscopic assisted cororectal surgery. 44 patients of
203 patients were rectal disease and were performed with
these surgical techniques. In a further case, these
techniques have been gotten a better view of the pelvis and
have gotten asaferprocedure atthe pelvis. The result ofthe
sponge cytodiagnosis was negative for neoplastic cells.
There were no operative significant complications
especially intestinal injury and unexpected bleeding. Also
local recurrence and post site recurrence were none.

DISCUSSION

We havedone laparoscopicsurgery for colondisease
since 1996. Although being cautious, laparoscopic
procedure of rectal disease had to be modified because
this one in an indistinct view at the narrow space of the
pelvis has the possibility of making a trauma to bowel with
the forceps used or an unexpected bleeding. For these
reasons we had to create severaltechniquesto getabetter
view of the pelvis. With these techniques we performed
laparoscopic surgery for colorectal cancertype T10or T2, as
well as surgery for benign rectal disease.

Infemale cases, the pelvicspace was closed by uterus;
therefore it was necessary to add on port. [t must be said that
to operate in a narrow space was extremely difficult, more
taking in account the added forceps; as a result of these
problems, we had to lift up the uterus using uterine
manipulator and a thread with a straight needie. Using
uterine manipulator, it made us able to controlitbetween left
and right side, as a result it was easier to use the device to
move the lesion that was tense. it must be emphasized that
this technique needs the support of an assistant to control
uterine manipulator. We usually used uterine manipulator
when it was necessary to do an anterior resection and a
severe adhesiotomy had to be done.

Anothertechnique has been performed thatthe uterus
was fixed to the abdominal wall using a straight needle with
athread. This technique was careful of a bleeding from the
uterine vessel a needle was passed through the broad
ligament or the myoma and it was impossible to tense the
mobilized tissue. This technique was used forthe purpose
of getting a better view of the pelvis when the benign rectal
disease was operated.

Diamond Flex Retractor 45 was used for the purpose
of tending between mesorectum and presacral fascia to
mobilize the connective tissue and getting a view behind
the mesorectum. Itfollows that this method was minimized
to grasp the rectum with the intestinal forceps and was
shorter operative time by getting a better view. The result
could decreased complications of the intestinal injury with
intestinal forceps .

Our technique for the anterior resection in the cancer
was based on non-touch isolation technique which avoid
totheintestinalinjury by numerous grasping of the intestine
or the lesion while getting a better view of the pelvis and
excluding a tumor cell before division of the rectum.

The reported having used a vessel clump clip when
the rectum was irrigated. But the technique was often
removed theclipand couldn't retract a bowelwith grasping
a vessel clump clip and then mobilize the mesorectum.

However a tetoron tape with dull needle which was
designedin Fujita health university can use to assist bowel
retraction and rectal manipulation and irrigate the rectum
,and evenifitcan usein the narrow pelvic space according
to guide a dull needle behind mesorectum carefully.

Thetechnique can prove the results of thatthe sponge
cytodiagnosis is no tumor cells and our techniques of the
narrow apace for the rectal disease is no operative
significant complications especially intestinal injury and
unexpected bleeding. We expected that these techniques
could decreased complications that traumatized the
grasping intestine with intestinal forceps and they would
prevent implantation to the anastomosis and would be
able to operate safely even in the narrow apace.
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ABSTRACT
Background/Aims: In the present study, we
attempted to evaluate the usefulness of gadolinium
enhanced endorectal coil and air enema magnetic
resonance imaging with slice adjustments in patients
with rectal carcinoma.

Methodology: The subjects were patients with rec-
tal cancer from June 1997 to September 1999 who
were examined with a 1.5 Tesla magnetic resonance
device. Buscopan was administered both intra-
venously and intramuscularly to reduce motion arti-
facts. Imaging sequences were obtained for T1
weighed, T2 weighed and T2 fat-saturated images.
Slice thickness was bmm and interslice gap 3mm.
‘Endorectal coil insertion and air enema technique
were performed with slice adjustments.

Images were interpreted according to the criteria of
the TNM classification. Lymph node metastasis was
diagnosed as positive when the lymph nodes exceed-
ed 5mm in diameter. Histological and magnetlc reso-
nance findings

'early cages and 44
Images with an-end

compared a.nd diag‘no, bic; accu- '

patients. ‘Fifty patients underwent air enema tech-
nigue. The depth of tumor invasion was accurately
diagnosed in all 4 patients undergoing endorectal coil
examination.

On air enema study, magnetic resonance imaging
correctly staged the depth of invasion in 41 of 50
patients (82.0%). Overstaging was seen in 8 of 50
patients (16%), however, only one patient (2.0%) was
understaged. Overall accuracy, overstaging and
understaging rates were 83.3% (45/54), 14.8% (8/54),
and 1.8% (1/54), respectively. On endorectal coil
study, accurate diagnosis of lymph node metastasis
was obtained in 3 of 4 (75.0%) patients. On air enema
study, an accurate diagiosis of lymph node metasta-
sis was obtained in 36 of 50 (72. 0%) patlents vielding
75.0% sensitivity and 78. 1% spemﬁ' . Overall mag-
netic resonance imaging ﬁndmgs f lymph node
esulted in72.2%. (89/54) diagnostic accu-
g sensitivity ‘of 75:0% (18/24) and speci-

that gadohnium
' ema “magrietic-
preoperatlve ;
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INTRODUCTION

Magnetic resonance imaging (MRI) is widely
accepted as a useful tool in the preoperative evaluation
of patients with rectal carcinoma. MRI for rectal car-
cinoma was initially reported by Butch in 1986 (1).
Subsequently, several additional techniques have
been advocated to improve diagnostic accuracy. The
technical refinements include endorectal coil (2), rec-
tal balloon {3), additional slices (4) and gadolinium
enhancement (5). In the present study, we attempted
to evaluate the usefulness of gadolinium enhanced
endorectal coil and air enema MRI with slice adjust-

Hepato-Gastroenterology 2004; 51:131-135
© H.G.E. Update Medical Publishing S.A., Athens-Stuttgart

ments in patients with rectal carcinoma.

METHODOLOGY

Patients with rectal carcinoma undergoing MRI
preoperatively from June 1997 to January 2000 were
included in this study. Bowel preparation was per-
formed with laxatives and enemas from the day before
MRI examination. Images were obtained with a Mag-
netom VISIONTM 15 Tesla superconducting appara-
tus (Siemens, Germany).

The patient was placed in a prone position. Busco-
pan (20mg N-Butyl-Joscina-Bromure) was adminis-
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ness and availability. Its accuracy is not significantly
different from that of endorectal MRI (9). In earlier
studies comparing endorectal ultrasonography, CT
and MRI, their diagnostic accuracy was not signifi-
cantly different with regard to extension into perirec-
tal fat, adjacent organs, pelvic wall or lymph nodes
(10-12). However, either CT scan or MRI could not
discriminate the degree of tumor invasion confined
within the rectal wall (1).

On the other hand, endorectal ultrasonography
can discriminate the rectal wall into five to seven lay-
ers (13-16). In comparisons between endorectal ultra-
sonography and magnetic resonance imaging, the ini-
tial results showed that diagnostic accuracy was simi-
lar for staging rectal cancer (17). In later studies com-
paring endorectal ultrasonography and pelvic phased
array coil MRI, MRI was not better than ultrasonog-
raphy as expected. Also, in comparisons between
endorectal ultrasonography and endorectal coil MRI,
there were no statistically significant differences with
regard to the accuracy of evaluation of depth of tumor
invasion and lymph node metastasis (5,6,9,18).
Meyenberger et al. (18) indicated that ultrasonogra-
phy could distinguish between T1 and T2 tumors,
however, endorectal MRI could not discriminate
between them even with gadolinium enhancement.
Drew et al. (5) studied imaging with an endorectal coil
with gadolinium enhancement and concluded that
this technique was still inaccurate for early rectal car-
cinomas. Although there is no significant difference
between endorectal ultrasonography and endorectal
MRI in staging rectal carcinomas, endorectal ultra-
sonography is superior to endorectal MRI in discrimi-
nating rectal wall layers. However, we experienced a
flat type tumor in which the submucosal layer was
clearly demonstrated using a prostate-use endorectal
coil with gadolinium enhancement and the tumor was
diagnosed as an intramucosal carcinoma.

The endorectal coil was more easily applicable to
flat type tumors than protruded type tumors. This
might be the reason why the endorectal coil could not
discriminate the rectal wall layers accurately in most
rectal tumors in spite of its high resolution. Proper
contact of the endorectal coil with the tumor is manda-
tory for accurate staging of the depth of tumor inva-
sion by endorectal coil MR imaging. We could discrim-
inate between T1 and T2 using the air enema tech-
nique even with the 1.5 Tesla device used.

Figure 3 shows clearly that the tumor invaded
into the propria muscle layer with air enema and slice
adjustment. The use of antiperistaltic agents both
intravenously and intramuscularly might be beneficial
to suppress motion artifact. The concomitant use of
gadolinium enhancement could clearly delineate the

-high intensity submucosal layer and the low intensity

band of proper muscle layer, leading to discrimination
between T1 and T2 stage tumors.

With regard to the diagnosis of lymph node metas-
tasis, there are several issues for concern. In the pre-
vious reports, the degree of lymph node swelling,
shape of lymph nodes and heterogenous texture with
enhancement were regarded as the criteria for lymph

node metastasis. Regarding the size of lymph nodes,
cut-off values ranged from 5 to 8mm (4,6,19-22). In
imaging studies, metastatic lymph nodes should be
contained in slices and intersected through a certain
plane exceeding the cut-off value. If the slice interval
is narrow, swollen lymph nodes are more accurately
recognized. Gualdi e al. reported their experience of
an endorectal coil with 4-mm interval and 0.4-mm
gap. Their diagnostic accuracy for lymph node metas-
tasis was 73%. Sensitivity and specificity were 81%
and 66%, respectively. Drew et al. reported their
results of an endorectal coil with a 7-mm interval and
3-mm gap, with the criteria for lymph node metastasis
of diameter greater than 5mm and a heterogenous
pattern (5). Their diagnostic accuracy for lymph node
metastasis was 70%. Sensitivity and specificity were
58% and 76%, respectively.

Although both studies were similar in the back-
ground setup, sensitivity was lower in the latter study,
suggesting that the slice interval may be a determi-
nant factor for the diagnostic power.

Kim et al. reported other criteria for lymph node
metastasis of heterogenous texture, irregular margin
and diameter greater than 3mm (23).

Their sensitivity, specificity and accuracy were
78.5%, 41.9% and 63%, respectively. However, with a
phased array coil, Hadfield et al. reported sensitivity,
specificity and accuracy were 57%, 88%, and 76% with
the criterion for lymph node metastasis of size more
than 5mm.

In rectal carcinomas, many precperative examina-
tions are performed using different criteria. From
these observations, we could not help considering that
the criterion itself was not a key to detect metastatic
Iymph nodes. Similar discussions have been reported
about the definition of cervical lymph node metastasis
(24-26), and van den Brekel reported that occult cer-
vical lymph node metastasis was seen in over 15-20%
of patients with head and neck tumors, and concluded
that the main cause of false radiologic findings was our
inability to formulate precise radiologic criteria (26). It
is obviously difficult for us to assess it as good or bad.

In the present study, false-negative results were
seen in 6 of 54 patients (11.1%). Although to detect
these occult lymph node metastases is impossible at
present, further efforts should be made to improve the
diagnostic accuracy of MR imaging in preoperative
evaluation of rectal carcinomas.

CONCLUSIONS

Although the number of patients examined with
an endorectal coil was small, good apposition of the
endorectal coil to the tumor could provide more
detailed information on the depth of tumor invasion.
It was also proven that the air enema technique could
provide sufficient diagnostic staging accuracy with a
possibility of discriminating between T1 and T2
tumors. Further refinement and unification are
mandatory to improve diagnostic accuracy.

We conclude that gadolinium enhanced endorectal
coil and air enema MRI is promising for preoperative
evaluation of patients with rectal carcinoma.
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tered both intravenously and intramuscularly to
reduce motion artifacts.

Imaging sequences were obtained as follows: T1
weighed image (TR 11 ms, TE 550 ms), T2 weighed
image (TR 3000 ms, TE 100 ms), T2 fat-saturated
image (TR 3500 ms, TE 100 ms). The matrix size was
256x192 for T1 weighed images and 256x256 for T2
weighed images. Slice thickness was 5mm and inter-

T1 Tumor confined to mucosa and submucosa
T2 Tumor confined to propria muscle
T3 Tumor penetrates propria muscle with
or without fat invasion
T4 Tumor invading the surrounding organs
NO No lymph node metastasis
N1 Less than 3 metastases seen
N2 More than 4 metastases seen

FIGURE 2

A case of early type tumor
diagnosed as confined within
the mucosa by means of
prostate-use endorectal coil.
Left: Endoscopic image;
Middle: MR image;

Right: Magnified MR Image
of the lesional

SM: Submucosal layer; MP:
Proper muscle layer.

FIGURE 3 A case of advanced tumor diag-
nosed as T3 tumor by means of colorectal-
use endorectal coil. Left: endoscopic image;
Middle: MR Image; Right: magnified MR
Image of the lésion; MP: proper muscle layer;
Inf: infiltration of the tumor into perirectal adi-
pose tissue.

slice gap 3mm.

Endorectal Coil Insertion

We employed two types of endorectal coil. One was
a disposable coil for the prostate and the other was a
disposable endorectal coil for the colon and rectum
(Medrad, Pittsburgh, Pennsylvania, USA). Evaluation
of the correct positioning of the coil in the rectal
ampulla was made by radiolucent observation. The
endorectal coil was always lubricated with lidocaine
gel before being introduced. The quantity of insufflat-
ed air ranged from 50 to 90 cc. Then the patient was
placed on a stretcher and transferred to the MR room.

Air Enema Technique

Air enema study was performed-by inserting a uri-
nary balloon catheter via the anus with the patient
lying on the MR table. Then, 100mL of air was suf-
flated into the rectum. Then about 10mL of air was
also sufflated to fill the balloon to avoid slippage of the
catheter. It was also used as a landmark of the anal
canal.

Slice Adjustments

The depth of tumor invasion was assessed by inter-
secting the tumor-bearing rectum perpendicularly to
minimize the lateral spreading effect. Lymph node
assessment was made with former images and axial
planes from the level of the anus including the iliac
vessels bilaterally as shown in Figure 1. Imaging Cri-
teria Images were interpreted according to the criteria
of the TNM classification. The depth of tumor inva-
sion was expressed as T stage, and was classified into
four categories. Lymph node metastasis was diag-
nosed as positive when the lymph nodes exceeded
5mm in diameter. N stage was also categorized into
three categories (Table 1).

MP
inf.
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Comparisons between Histological and MR
Findings

Representative sections of the resected specimens
were stained with hematoxylin and eosin, and evalu-
ated for the depth of tumor invasion and lymph node
involvement according to the TNM classification. His-
tological and MR findings were compared, and diag-
nostic accuracy was calculated.

RESULTS

Fifty-four consecutive patients were included in
this study (37 male, 17 female). There were 10 early
cases and 44 advanced cases (Table 2). Images with
an endorectal coil were obtained in 4 patients. Fifty
patients underwent air enema study.

Depth of Tumor Invasion

The depth of tumor invasion was accurately diag-
nosed in all 4 patients undergoing endorectal coil
examination. Two of 4 patients had an early tumor
and were examined with a prostate-use endorectal
coil. The remaining 2 patients with an advanced
tumor were examined with a colorectal-use endorectal
coil. In the cases with an early tumor confined within
the mucosa, the gadolinium enhanced submucosal
band was well preserved (Figure 2).

In advanced tumors, disruption of the proper mus-
cle layer with low intensity was clearly demonstrated
and the tumor was defined as T3 (Figure 3). The
prostate-use endorectal coil was difficult to insert and
place properly, so we gave up using this instrument in
the vast majority of other patients having a protruded
type tumor, even if it was assumed to be an early type
tumor. Furthermore, the colorectal-use endorectal coil
was a newly developed instrument, and was used in
only two patients in this study period.

On air enema study, MRI correctly staged the
depth of invasion in 41 of 50 patients (82.0%). Over-
staging was seen in 8 of 50 patients (16%), however,
only one patient (2.0%) was understaged. Overall
accuracy, overstaging and understaging rates were
83.3% (45 of 54), 14.8% (8 of 54), and 1.8% (1/54),
respectively (Tables 2 and 3). With the air enema
technique, we experienced a case in which discrimina-
tion between T1 and T2 was possible (Figure 4).

Lymph Node Metastasis

On endorectal coil study, accurate diagnosis of
lymph node metastasis was obtained in 3 of 4 (75.0%)
patients. These 3 patients were diagnosed as true-neg-
ative cases. The remaining patient was positive for
lymph node metastasis on MRI, although the patho-
logic result was negative for metastasis.

On air enema study, an accurate diagnosis of
Iymph node metastasis was obtained in 36 of 50
(72.0%) patients. False-positive and false-negative
results were noted in 7 patients and 6 patients, yield-
ing 75.0% sensitivity and 73.1% specificity. Positive
predictive value was 72.0% and negative predictive
value was 76.0%. Overall MRI findings of lymph node
metastasis resulted in 72.2% (39/54) diagnostic accu-
racy. There were 8 cases of false-positive and 6 cases of

Hepato-Gastroenterology 51 (2004)

Histological examination

Magnetic resonance imaging

Total TLE =~ T2 T3 T4
pT1 9 9 0 0 0
pT2 5 1 2 2 0
pT3 36 0 0 30 6
pT4 4 0 0 0 4

*: Including cases with endorectal coil.

ERC (4) AE (50) Overall (54)

Tumor Accuracy 100% (4/4)  82.0% (41/50) 83.3% (45/54)
invasion Overstaged 0% (0/4) 16.0% (8/50)  14.8% (8/54)
Understaged 0% (0/4) 2.0% (1/50) 1.8% (1/54)
Lymph node Accuracy 75.0% (3/4)  72.0% (36/50) 72.2% (39/54)
metastasis Sensitivity 0% 0 75.0% (18/24)  75.0% (18/24)
Specificity 75.0% (3/4)  73.1% (19/26) 73.3% (22/30)
PPV 0% 0 72.0% (18/25) 69.2% (18/26)
NPV 100% (3/3)  76.0% (19/25) 78.6% (22/28)
TP 0 18 18
TN 3 19 22
Fp 1 7 8
FN 0 6 6

Tumor

MP.

FIGURE 4 A case of T2 tumor examined by air enema technique. Left: endoscopic image;
Right: MR image of the lesion; MP: proper muscle layer.

false-negative results, yielding sensitivity of 75.0%
(18/24) and specificity of 73.3% (22/30), respectively.

Positive predictive value was 69.2% (18/26), and
negative predictive value was 78.6% (22/28).

DISCUSSION

CT scan, endorectal ultrasonography and MRI are
useful tools for preoperative staging of rectal carcino-
mas. These preoperative examinations showed superi-
or accuracy to clinical examination (6). Rectal cancer
is one of the tumors suitable for MRI assessment,
because it is fixed in the pelvic cavity and not affected
by respiratory movement (7,8).

As far as locoregional staging is concerned, ultra-
sonography is also a useful modality, and is more use-
ful than MRI from the standpoints of cost-effective-
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