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A new technique of
laparoscopic surgery
for rectal disease

THanaillyama MMaruta KMaeda Mlto,TSatohAHoriguchiSMiyakawa

RESUMEN

Lacirugia laparoscépica rectal es una técnica que tiene que realizarse en un espacio
reducidode lapelvis. Sise realizaunaoperacidnexcesivaconunavisiéndificil, por
ejemplo, en unamujer en la que el campo estd perturbado por el tero, es posible
producir un trauma en el érgano o un sangrado inesperado. Teniendo presentes
estos problemas, realizamos cirugia laparoscdpica en 44 casos de enfermedad rectal
con varias técnicas que hemos inventado. Enestos casos, se realizd en el pequeiio
espaciouna retraccidén ya sea del Gterooel rectoyencasode tener que realizar
reseccidn anterior, se amarré la cinta de manera ajustada alrededor del recto por
debajo del tumor para evitar tocar el tumor y para permitir una adecuada irrigacién
vascular en el resto del recto. Conel uso de nuestras técnicas, no tuvimos dafios
intestinales ni sangrados inesperados enmujeres. Ademds, la reseccién anterior
laparoscépica del recto no causé ningln dafio intestinal, ni sangrado inesperadoni
fuga anastomética. Tampoco tuvimos ninguna recurrenciade tumor local. Creemos
que estas técnicas pueden reducir las complicaciones que traumatizan al intestino
con férceps e impiden la implantacidn en la anastamosis. Este informe técnicovalida
que nuestras modificaciones en la técnica de cirugia laparoscépica rectal sonGtiles
cuando un cirujano tiene que trabajar enun espacio reducido.

PALABRAS CLAVES: Cirugia Laparoscépica, Enfermedad rectal.

SUMMARY

Laparoscopic rectal surgery is a technique that has tobe done in a narrow space:
the pelvis. If an immoderate operation is performedwith adifficult view, for example
in female where the field is disturbed by uterus, it is possible 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.
Inthese 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 anastcmotic
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 in the 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.
Of these, 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:

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

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

2.1 Useofuterinemanipulator. (Etikon.comproducts)

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 3. Endometriosis between uterus and intestinewitha

severe adhesion. Using UTERINE MANUPULATER during sur-—
gery allows a better view and adequate mobilization between
uterus and bowel. By controlling the UTERINE MANUPULATER
it is easy to remove things with the scissors and abrasive
faroeps.
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2.2

srenovelfranthaepeaingiddbythexsddant Fgured

. 2 lttingdthateuswithathredAnelavithathred

isnsetelintchebdomind @vtythrauchtharazr Anezle

ispecsrldirat lyintdhemyanawiththeteud Enghe
blunttippeinesidhe hredisaudhtandtakenaut thrauch
thebdamindwall Tha hredigiedandfixattd hesbdaming
wdl.

Anothetedhniqueisusadastraight nexdlewitha

thread:

2.2.1 Adraight negdlidsinsartedfrom theabdominal
wallintotheperitoneal cavity. Thenedieis
passadthroughthebroadligament andthe
nedleistakenout at aroundthesamesit eof
insgtion. Thenathreadistiedfromtheedra-
arpusandtheut erusisfixedtotheabdominal
wall.Figure4.

3.  Tehniquedflaparasrppdvicurgryfana- restbleatddisae

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,

3

3.2
3.3

3.4

3.5

3.6

Whanthemesretumisndoifizelt heretumidiftelupudngDianad
HexParad or 45t hat waspulledthroughbehindthe
rectum (Figure 5).

Tedhniqueof I aparoscopicsurgery for Red al Cancer
Exdusionaiteriaforlaparosmopicant erior resation
of theredum aretumor size> 5an,T4,0r rectum
bedow t heperitoneal reflection (Rb).

The position is changed from supine to
Trenddenburgand!ifted upabout 15an.onan
dedrical operatingroom tableThetechniqueand
sit esof trocar inlapar osoopi clow anterior resattion
hasbeen presentedindetail dsewhere.

Tostart with,thepromontrium isasymbol ofthe
gartingpoint that reroperitoneum isopened with
diathermy sd ssorsfrom right sideat thebottom of
theredum.

Thedissedtion proceadst ot heroot of IMAthisis
performed aft er theupper border of presagal fasda
isoonfirmed.Followingconfirmation of thel &t
urdgandapartdpretioe vgleusndthentharrgeandumber
gandniceverddtbdind.
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Figure.5.The soft pre-sacral connectivetissueonthe 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 lymphnaassticnaandtheat dinfeiaMemrteidsn(MAis
pafomaandismtinuettdhead didtdiarteymathids
arnfirmed.

3.8 Left oolicarteryistapedandisaut at thenearby
lesion.

3.9 AlowtieisperformedwithdipsandiMAisdivided
here.

3.10 Left colon,from sigmoidtothesplenicflexureis
mobilizedby divisionofitsperitoneal attacdhments
with diathermy scissors and Laparoscopic
CoagulatingShears.

3.11Mesored um ismobilizedposteriorlyandlaterally
intothesoft presacral connectivetissuewith
diathemy sdssors.

3.12 Superior hypogasiricptexusand hypogastricna ve
iscarefully preserved duringtheprocedure When
thedissedion proceseded downtotheperitoneal
reflediontheuterusisoontrotledwiththeuteine
manipulator.

3.13 Aite gadtingbdte view thediathermy sd ssorsand
Lapar osoopi cOoagu! atingShearscut theperitoneal
refledionthat isproongadondthe sdeof thebase
of them esoredt um and mesosigm oid aredivided.

3.14 At orontapewithdull nesdlew hichisdesignedin
FujitaHealth Universityispassedthroughthemm
workingtrocars(Fig.6- 12).It ispassed through
behindthered um inthesagital plane2- 3am bdow
thepalpablielower edgeoftheprimarylesion,the
redum isligatedwith andthetapefixedby dips
(Figures7- 12).Bythegraspingtapetheredumis
managed andthemesorectum isirrigated with
Lapar osoopi cCoagul ating Shears.

3.15 Theot her tapewhidhistaken measureof thedist al
lineof resectionandiscut.

3B Theennantretumidrriggedwithadddidillewaefranand
side by a newly inverted lrrigation system. The
sponge cytodiagnosisinthedistal rectal mucosa
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Figure.6-1, Demonstrating the procedure by a model (please
consider a tube as the rectum) : Aneedle is passed under the
tubewith tape and thread of theneedleandcut .

Figure.6-2. the edge of the tape is graspedwith forceps and
pulled trough the loop and then tied up. By the grasping tape
the tube can be managed.

Figure.7-1.The procedure is nowperformed inthereal pelvis. A
needle is passedbehind the rectum, anthis is ligatedwith the
tape and fixed by clips. Aneedle is passed through and behind
the rectum.

Figure.7-2. thetapeis ligatedwith forceps andfixedbyclips.

is performed after this irrigation,

3.17 Therectumis divided by the ENDO-stapler (Figure 7-
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 technique is being
performed.

renmant rectumis irrigatedwitha2locof distilled
water framanal sideby a newly inverted irrigationsystem. Grasping
and liftingthetape, therectumis dividedby FNDO-stapler.

Figmwe.7-3. Aftert]

Fig.7-4.Ananvil head is fittedtotheproximal colenand returned
intotheabdomen. Double stapling technique isbeingperformed.
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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 asafer procedure atthe pelvis. The resultof the
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 have done laparoscopicsurgery for colon disease
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 hadto create severaltechniques to get a better
view of the pelvis. With these techniques we performed
laparoscopic surgery for colorectai cancertype T10or T2, as
well as surgery for benign rectal disease.

Infemale cases, thepelvicspace was closed by uterus;
therefore itwas necessary to add on port. ltmustbe 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 needle. Using
uterine manipulator, it made us able to control it between left
and right side, as a result it was easier to use the device to
move the lesion that was tense. It mustbe emphasized that
this technique needs the support of an assistant to control
uterine manipuiator. 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 that the 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. ltfollows 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 the clipand couldn'’t retract a bowelwith grasping
a vessel clump clip and then mobilize the mesorectum.

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

Thetechnique canprove 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.

REFERENCES

1. QOHNIHOYDEa ndATK.ntrolofinplantation
duringopar ationsont hecolonAnnSur g1963;57,58.

2. GUBARETN,a ndSUNTZEFV Preiminaryreport
onapplicationofiodineinpreventionofsurgical
disssminationofviablemalignant cdlsJur Res
19622144,

3. TURNBULLRBé alCance oft hecolonThenfluence
ofthenotouchimlationtechnigueonsurvivalrate
Ann.Sur g1967;166420-427.

4. CHARLESA,SLANETSJRMD.Efect ofNo Touch
wlatbnaurvivalandreurrencencurativeesctons
forcolorectalcancer AnnSur g19985390-398.

5. JOHNEBRIANJet al.TotalMesorectalPBccision:
Asssssment oft hela paroscopicApproachDisColon
Rect um 200 144 315-321.

— 206 —



PO Box 23435, Beijing 100023, China
www.wjgnet.com
wjg@wjgnet.com

IER

World J Gastroenterol 2005;11(32):5061-5063
World Journal of Gastroenterology 1SSN 1007-9327
© 2005 The W]G Press and Elsevier Inc. All rights reserved.,

s CASE REPORT

Pneumoscrotum: A rare manifestation of perforation associated

with therapeutic colonoscopy

Kuang-I Fu, Yasushi Sano, Shigeharu Kato, Takahiro Fujii, Masanori Sugito, Masato Ono, Norio Saito, Kiyotaka Kawashima,

Shigeaki Yoshida, Takahiro Fujimori

Kuang-I Fu, Yasushi Sano, Shigeharu Kato, Takahiro Fujii,
Shigeaki Yoshida, Division of Gastrointestinal Oncology and
Digestive Endoscopy, National Cancer Center Hospital East,
Kashiwa, Chiba 277-8577, Japan

Masanori Sugito, Masato Ono, Norio Saito, Kiyotaka Kawashima,
Division of Surgery, National Cancer Center Hospital East, Kashiwa,
Chiba 277-8577, Japan

Takahiro Fujimori, Department of Surgical and Molecular Pathology,
Dokkyo University School of Medicine, 880 Kitakobaysashi, Mibu,
Shimotuga, Tochigi 321-0293, Japan

Correspondence to: Kuang-I Fu, MD, Department of Surgical
and Molecular Pathology, Dokkyo University School of Medicine,
880 Kitakobayashi, Mibu, Shimotuga, Tochigi, 321-0193,

Japan. fukuangi@hotmail.com
Telephone: +81-282-86-1111
Received: 2004-12-31

Fax: +81-282-86-5678
Accepted: 2005-01-13

Abstract

Pneumoscrotum is uncommon and also rarely reported
as a complication associated with colonic perforation. A
case of colonic perforation in delayed fashion associated
with EMR, revealed by pneumoscrotum, is reported and
. the associated literatures are reviewed. A 52-year-oid
male received piecemeal EMR for a laterally spreading
tumor 35 mm in size in our hospital. He complained of
enlargement of the scrotum and revisited our hospital
the day after the procedure. A diagnosis of pneumoscrotum
was made, and as most such cases have been reported
to be associated with pneumoperitoneum, colonic
pertforation was suspected. Free air but no fluid collection
was found by abdominal computed tomography, and
delayed colonic perforation was diagnosed. However, as
there were no clinical signs of peritoneal irritation,
conservative treatment was administered and the patient
recovered uneventfully. Pneumoscrotum could be a sign
of colonic perforation after EMR, and treatment should
be carefully chosen.

®© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Endoscopic mucosal resection (EMR) is a well-established
and non-invasive therapeutic ptocedute for colorectal
neoplasm in the eatly stage. Although rare, vatious complications
including hemorrhage and perforation have been reported.
On the other hand, pneumosctotum is uncommon and it is
generally a term used for the expression of the ptesence
of gas within the scrotum™. Although most cases are
associated with pneumoperitoneum, there have only been
two teported cases after colonoscopy. We report herein 2
delayed colonic perforation revealed by a rare manifestation
of pneumoscrotum after EMR of a laterally spreading
tumor in the descending colon.

CASE REPORT

A 52-year-old man underwent total colonoscopy because
of a positive fecal occult blood test in our hospital. The
colonoscopy showed a laterally spreading tumor with uneven
nodules in the descending colon, of which the superficial
margin was clear after chromoendoscopy using indigo-
carmine dye spraying. (Figure 1A) Magnifying colonoscopy
after indigo-carmine dye and crystal violet staining disclosed
type IIIL and type IV pit patterns, thetefote, this lesion was
endoscopically diagnosed as an intra-mucosal carcinoma in
an adenoma®. Endoscopic mucosal resection (EMR) was
attempted with a curative intent. Subsequently, for better
elevation and identification of the submucosal layer, 20 mL
of 10% glycetin (GLYCEOL®) containing a small amount
of 0.4% indigo-carmine was injected into the submucosal
layert The lesion was well-elevated, and was resected with
five fragments. After the EMR, magnifying observation
revealed a small amount of residual tumor at the petiphery,
and argon plasma coagulation (APC) was performed for
ablation. (Figure 1B) The atgon plasma coagulator was used
with setting at 2.0 L/min gas flow and with power of 50 W.
To reduce the risk of perforation, APC was only applied to
coagulate the edge of the EMR site and the duration of
application was as shott as 5 s. The patient did not complain
of abdominal pain or fullness duting ot immediately after
the therapeutic procedure, and no complication such as
bleeding or perforation was identified duting colonoscopy.
The patient’s education included no alcohol and no exetcise
for 1 wk after EMR. He was dischatged 1 h after the
procedure, uneventfully. However, he revisited our center
the next day because of mild inguinal pain and an enlarged
sctotum. Before admission, he had taken two meals including
2 dinner and a breakfast as usual. On admission, his vital
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Figure 1 A: Colonoscopy after indigo-carmine dye spraying showed a laterally
spreading tumor 35 mm in diameter in the descending colon. B: The ulcer after
piecemeal EMR and APC revealed no active bleeding or perforation.

Figure 2 Upright abdominal X-p film showed free air in the sub-diaphragmatic
space.

signs were within normal limits excluding mild fevet, and
physical examination disclosed only an enlarged but light
scrotum, and no abdominal tendetness or muscular defense
was found. Uprtight abdominal X-ray film showed free air
in the left sub-diaphragm. (Figure 2) Computed tomograhy
(CT) of the chest and abdomen revealed pneumopericardium,
pneumoperitoneum and bilateral pneumoscrotum. (Figure 3)
The laboratory data showed that white blood cell count was
12 000 and C-reactive protein was 58 mg/dL, respectively.
Other data were within normal limiration. A diagnosis of colonic
perforation in delayed fashion was made. After consultation
with the surgeons, the patient was first treated medically under
NPO; administration of antibiotics (cefmetazole sodium,
4 g/d) and subsequent hyperalimentation were carried out
for 2 d. The fever and inguinal pain were relieved within 24 h.
The pneumoscrotum resolved within 2 d, the resolution of
the pneumoscrotum was judged by CT and physical
examination and the symptom of the patient. C-reactive
protein levels decreased from 5.8 to 0.6 mg/dL in 4 d. The
permission of oral intake was based on the clinical course,
physical examination, laboratory data, and the patient’s
symptoms. Oral intake was started on the thitd day at hospital,
and he was discharged uneventfully after five days of
hospitalization. The removed specimen was histologically
diagnosed as a tubular adenoma, with focal carcinoma
limited to within the mucosal layet. No muscle layer was
identified in the resected specimens.

Figure 3 Abdominal computed tomography disciosed free air in the scrotum.
Edited by Helen.

DISCUSSION

Colonic perforation associated with therapeutic colonoscopy
is uncommon, and the teported incidence ranges from
0.073% to 2.14%*9. It could occut immediately or in delayed
fashion. Most of the signs of colonic perforation are abdominal
symptoms including peritonitis. However, our case presented
pneumoscrotum as a sign of a colonic perforation after
EMR in delayed fashion. Pneumoscrotum is a term which
implies the presence of air within the sctotum(l. Although
pneumoscrotum associated with pneumomediastinum and
subcutaneous emphysema secondary to pneumothorax is a
well-described entity, thete have only been two reported
cases following colonoscopy and both cases occurred
immediately after the procedures? . Our patient developed
pneumoscrotum in delayed fashion, which is different from
the previous reports. The reason why we diagnosed the
petforation developed in delayed fashion is as follows, first,
our patient did not complain of any symptoms related to
colonic perforation during EMR or in the recovery room
before dischatge. Second, repeated review of the recorded
video tape of the procedute also revealed no definite
petforation. Therefore, the perforation was suggested to
have developed in a delayed fashion to firstly create
pneumopetitoneum, and the ait then reached the scrotum
and created pneumoscrotum, which presented as the first
symptom and sign of colonic petforation.

Colonic perforation may be intrapetitoneal or retrope-
ritoneal, or both!™. Our case presented pneumoscrotum,
pneumopericardium and pneumoperitoneum, which
suggested that the perforation developed in the rettopetitoneal
space. That our case developed in delayed fashion also
supportted that the perforation was retroperitoneal, as,
compared to intrapetitoneal perforation, retroperitoneal
petforation is reported to be relatively painless and to become

“clear some hours after the procedure. Furthermore, most

cases presenting pneumoscrotum atre associated with
pneumopetitoneum, like ourst®.

Our case was treated successfully without laparotomy,
however, the choice of consetvative or surgical treatment
for iatrogenic colonic petforation remains controversial**.
The finding of air in the scrotal sac may be an early sign of
a life-threatening condition, ot may reptesent an incidental
finding associated with mote common benign conditions!.
It depends on the local air production or movement of air
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from the peritoneal space. Local air production suggests
gas gangrene or scrotal trauma, which is infectious and may
be fatal unless treated appropriately. On the othet hand,
movement of air from the peritoneal space is usually non-
infectious and can be treated conservatively. The reported
case of pneumoscrotum secondary to colonic perforation
in the retroperitoneal space following colonoscopy wete
successfully treated non-opetatively®!. In this case, the
choice of non-surgical treatment was based on the following:
first, the patient’s vital signs were stable; second, the
abdominal pain was mild and localized; and third, the
pncumoscrotum was painless and the air was not locally
produced but originated from the pneumoperitoneum.
Additionally, and perhaps most important, no unexplained
peritoneal fluid was found in the abdominal CT, which
suggested no severe petitonits. Therefore, in this case the
pneumoscrotum and pneumopetitoneum was finally judged
to be non-infectious.

In conclusion, we report a case of colonic perforation
occurring in delayed fashion after EMR, which was revealed
by pneumoscrotum. Although rare, colonoscopists should
keep in mind that pneumoscrotum could present as a sign
of colonic perforation, and the choice of treatment should
be chosen carefully.
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