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ABSTRACT
 

Introduction:Pancreaticoduodenectomy is a standard operation for duodenal malignant tumor
 

but is associated with a high incidence of postoperative morbidity and impaired quality of life.We
 

report on patients who successfully underwent limited surgery for early duodenal tumors using
 

sentinel node navigation surgery and infrared ray observation.

Methods:Indocyanine green(ICG)was injected submucosally around the tumor through an
 

endoscope.An infrared ray laparoscopy system was used to identify sentinel nodes.These nodes
 

were stained with hematoxylin and eosin intraoperatively or with cytokeratin immunohisto-

chemical staining postoperatively and examined for evidence of metastasis.

Results:In case 1,1 retropancreatic lymph node(No.13,Japanese classification)and 1 prepan-

creatic lymph node(No.17)were ICG-positive.In case 2,1 right gastroepiploic lymph nodes(No.

6)and 2 No.13 lymph nodes were ICG-positive.In case 3,1 right gastroepiploic lymph node(No.

6)was ICG-positive.These lymph nodes showed no metastasis on frozen-section examination.In
 

case 1,wedge resection of the second part of duodenum and jejunal patch operation were performed,

and in cases 2 and 3,wedge resection of the duodenal bulb was performed.

Conclusion:Sentinel lymph nodes in cases of early duodenal cancer could be easily detected
 

with an infrared ray laparoscopy system,which seems to be useful for limited surgery for duodenal
 

malignancy. (Jikeikai Med J 2009;56:11-7)
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INTRODUCTION
 

Pancreaticoduodenectomy is a standard opera-

tion for duodenal malignant tumor but is associated
 

with a high incidence of postoperative morbidity and
 

impaired quality of life.We report patients who
 

successfully underwent limited surgery for early
 

duodenal tumors using sentinel node navigation sur-

gery(SNNS)with infrared ray observation.

METHODS AND PATIENTS
 

SNNS with infrared ray observation was perfor-

med in 3 patients with early duodenal tumors.In-

docyanine green(ICG,5 mg/ml,Diagnogreen,Daiichi
 

Pharmaceutical Co.Ltd.,Tokyo,Japan)was injected
 

submucosally(0.5 ml per injection)with a 23-gauge
 

endoscopic puncture needle through an endoscope at 4
 

quadrants around the tumor.Because the duodenal
 

wall was thin,physiological saline was injected into
 

the submucosal layer before ICG was injected.
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Twenty minutes after the ICG injection,an infrared
 

ray laparoscopy system (IRLS;Olympus Medical
 

Systems Co.,Tokyo,Japan)was used to identify ICG-

positive［ICG(＋)］lymphatic vessels and LNs through

 

examination of the fatty tissue on the serosa of the
 

duodenum and pancreas.We defined ICG(＋)LNs as
 

sentinel nodes.After observation,lymphatic basin
 

dissection was performed.Thereafter,ICG(＋)LNs
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Fig.1.Endoscopic findings(case 1).a.Early cancer in the second part of the duodenum.b.Intraoperative
 

endoscopy after ICG injection.

Fig.2.SNNS(case 1).a.Observation with white light.ICG(＋)LNs could not be detected. ;pancreas ;
duodenum (primary lesion).b.Observation with IRLS.ICG(＋)lymphatic vessels and LNs were con-
firmed.Narrow arrows indicate ICG(＋)lymphatic vessels.The thick arrow indicates an ICG(＋)LN.
c.Sentinel LNs.They could not be recognized as green nodes with the naked eye.d.Sentinel nodes.
The ICG(＋)LNs appeared as black nodes with IRLS.
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were preserved by freezing,subjected to hematoxylin
 

and eosin staining or with cytokeratin immunohisto-

chemical staining (CAM5.2;BD Biosciences,San
 

Jose,CA,USA),and examined for evidence of metas-

tasis.

Case 1:The patient was a 65-year-old woman
 

with a 50×30-mm tumor of the second part of the
 

duodenum (c0IIa)pathologically diagnosed as well-

differentiated adenocarcinoma in adenoma(Fig.1 and
 

3).

Case 2:The patient was an 81-year-old woman
 

with a 10-mm-diameter carcinoid of the anterior wall
 

of the duodenal bulb(Fig.4a).Endoscopic ultrasono-

graphy revealed that the carcinoid had reached the
 

submucosa(Fig.4b).

Case 3:The patient was a 59-year-old man with
 

a 10-mm-diameter carcinoid of the anterior wall of

 

the duodenal bulb.Endoscopic ultrasonography
 

revealed that the carcinoid had reached the sub-

mucosa.

RESULTS
 

Case 1:One retropancreatic LN (No.13)and 1
 

prepancreatic LN (No.17)were ICG (＋)(Fig.2).

Although ICG(＋)LNs could not be identified with the
 

naked eye(Fig.2a),such ICG(＋)No.13 LNs appear-

ed black on IRLS(Fig.2b).The ICG(＋)LNs,which
 

were about 5 mm in diameter,were removed(Fig.2c,

d). Intraoperative frozen-section examination
 

revealed no LN metastasis.Wedge resection of the
 

duodenum and jejunal patch reconstruction were per-

formed.Pathological examination showed that the
 

cancer was confined to the mucosa and measured 43×
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Fig.3.Surgical specimen and pathological findings(case 1).a.Macroscopic appearance of surgical specimen of
 

a duodenal tumor.b,c.Microscopic examination of the duodenal tumors showed well-differentiated
 

adenocarcinoma in adenoma(b:hematoxylin and eosin,20×;c:hematoxylin and eosin,100×).

a.
b.HE 20×

c.HE 100×



30 mm(Fig.3).

Case 2:Although conventional observation failed
 

to identify any ICG(＋)LNs(Fig.5a),1 ICG(＋)right
 

gastroepiploic LN(Fig.5b)and 2 No.13 ICG(＋)LNs
 

were detected with IRLS and then removed.

Intraoperative examination of frozen sections demon-

strated no LN metastasis.Wedge resection of the
 

duodenal bulb was performed.Pathological exami-

nation showed that the carcinoid was confined to the
 

submucosa and measured 8×7 mm(Fig.6).

Case 3:One ICG(＋)No.6 LN was detected with
 

IRLS,whereas conventional observation failed to
 

identify any ICG(＋)LNs.Intraoperative examina-

tion of frozen sections demonstrated no LN metas-

tasis.Wedge resection of the duodenal bulb was
 

performed.Pathological examination showed that
 

the carcinoid was confined to the submucosa and was
 

5 mm in diameter.

Preoperative abdominal computer tomography of

 

these 3 cases revealed no LNs around the duodenum.

The 3 patients are alive without recurrence.

Lymph node(LN)stations were modified from
 

those of the Japanese Classification of Gastric Car-

cinoma.

DISCUSSION
 

Duodenal tumors are extremely rare in the gas-

trointestinal tract.Yokoyama et al.have reported
 

that from 1985 through 1991 duodenal adenomas ac-

counted for 0.04%(17 of 39,169 tumors)of gastrointes-

tinal tumors at the National Cancer Center,Japan,

and that primary duodenal cancers,excluding cancers
 

of the papilla of Vater,accounted for only 0.01% of
 

tumors(3 of 39,169 tumors).Primary duodenal car-

cinoids account for only 2.6%of all carcinoid tumors.

Because of the rarity of duodenal cancers and car-

cinoids,to our knowledge the incidence of LN metas-
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Fig.4.Endoscopic findings(case 2).a.Duodenal carcinoid in the anterior wall of the bulb.b.Endoscopic
 

ultrasonography.The tumor was confined to the submucosal layer.c.Intraoperative endoscopy after
 

ICG injection.
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tasis of early duodenal cancers has not been reported.

A previous report from Japan found that 13%of small

(less than 1 cm)duodenal carcinoid tumors are as-

sociated with regional LN metastasis.In the United
 

States,Burke et al.have reported that 16 of 77 car-

cinoid tumors(21%)of the duodenum had LN metas-

tases.Features associated with an increased risk of
 

LN metastasis include involvement of the muscularis
 

propria,size greater than 2 cm,and the presence of
 

mitotic figures.Nevertheless,Mullen et al.have
 

reported that LN metastases were identified in surgi-

cal specimen from 7 of 13 patients(54%),including
 

specimens from 2 patients with tumors smaller than 1
 

cm and confined to the submucosa.Therefore,en-

doscopic resection alone is inadequate for the treat-

ment of duodenal carcinoids.Moreover,a large-

diameter duodenal mucosal cancer,like that in case 1,

is difficult to treat with only endoscopic mucosal
 

resection.However,because pancreaticoduodenec-

tomy is major surgery with high rates of morbidity
 

and mortality,accurate intraoperative diagnosis of
 

LN metastasis with SNNS would allow a less-inva-

sive operation,such as wedge resection of the duode-

num.

Since reported by Morton et al.in 1992,the con-

cept of sentinel lymph nodes in melanoma and breast
 

cancer has been validated,and SNNS is now widely
 

performed .Recently,several reports of SNNS for
 

gastric cancer and colonic cancer have been publi-

shed .Since May 2000,we have been using our
 

own technique,IRLS,for gastric cancer;we have
 

obtained excellent results and have reported that
 

SNNS with IRLS is useful for limited gastric surgery
 

for early gastric cancer without compromising cur-

ability .

In conclusion,IRLS can be used to detect sentinel
 

LNs in early duodenal malignant tumors,and SNNS
 

is useful for limited duodenal resection.
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Fig.5.SNNS(case 2).a.Observation with white light.ICG(＋)LNs could not be detected. ,pancreas;,
duodenum (primary lesion).b.Observation with IRLS.ICG(＋)lymphatic vessels and LNs could be

 
clearly detected.Narrow arrows indicate ICG(＋)lymphatic vessels.The thick arrows indicate ICG(＋)
LNs.c.Sentinel nodes.These could not be recognized as green nodes with the naked eye.d.Sentinel

 
nodes.These ICG(＋)LNs could be recognized as black nodes on infrared ray observation.
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Fig.6.Surgical specimen and pathological findings.a.Macroscopic appearance of a resected surgical specimen,
which contained a yellowish submucosal tumor.b.Microscopic findings of the duodenal carcinoid tumor

 
of the submucosal layer(hematoxylin and eosin,20×).c.Histological examination showed small,round

 
cells that were characteristic of carcinoid(hematoxylin and eosin,100×).
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