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ABSTRACT

Background. Although sentinel lymph node biopsy techni-
que is the gold standard in the management of malignant me-
lanoma and is gradually replacing conventional axillary dis-
section in breast cancer, its use in colorectal cancer is still
controversial. The objective of this study is to demonstrate
the feasibility and safety of sentinel node biopsy in the mana-
gement of colorectal carcinoma. Methods. Consecutive pa-
tients with colorectal carcinoma without preoperative evidence
of nodal or distant metastatic disease were included. Intraope-
rative subserosal injection of 1mL of isosulfan blue (Lympha-
zurin ®) was performed around the tumor in cases of colon
cancer and ex-vivo infiltration was used for rectal cancer after
resection was completed. Blue stained nodes were dissected
and submitted for routine pathology exam. If nodes were dee-
med negative for neoplasm, immunohistochemistry for
cytokeratin was performed. The specimen and non-stained
nodes were resected and processed in the usual fashion. Sensi-
tivity and negative predictive value were calculated and adver-
se effects to the blue dye were registered. Results. Ten pa-
tients were included with at least one sentinel lymph node
identified in each. Mean number of sentinel and non-sentinel
lymph nodes were 2.5 and 15.6 per patient, respectively. The
sensitivity and negative predictive value of the sentinel node
after immunohistochemistry were both 100%. There were no
adverse effects caused by the dye. Conclusions. Sentinel
lymph node biopsy technique in colorectal cancer is feasible,
has a high diagnostic accuracy and is harmless.
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Biopsia de ganglio centinela en
cancer colorrectal: Estudio piloto

RESUMEN

Introduccién. A pesar que la técnica de biopsia del ganglio
centinela es el estdndar de oro en el manejo del melanoma ma-
ligno y que gradualmente estd reemplazando la diseccion ax-
ilar convencional en el cancer mamario, existe controversia en
el uso de esta técnica en cancer colorrectal. El objetivo de este
estudio es demostrar la factibilidad y seguridad de la técnica
del ganglio centinela en el manejo del carcinoma colorrectal.
Métodos. Pacientes consecutivos con diagnéstico de carcino-
ma colorrectal sin evidencia preoperatoria de metastasis gan-
glionares o distantes fueron incluidos en el estudio. Se realiz6
inyeccion subserosa intraoperatoria de 1 mL de azul de isos-
ulfan (Lymphazurin ®) alrededor del tumor en los casos de
cancer colénico e infiltracion ex vivo fue empleada en casos de
cancer rectal una vez finalizada la reseccién. Los ganglios tefii-
dos de color azul fueron disecados y enviados para examen ru-
tinario de patologia. Si los ganglios eran negativos para neo-
plasia se estudiaban mediante inmunohistoquimica para
citoqueratinas. Los ganglios no tefiidos fueron resecados y
procesados de manera rutinaria. Se calcularon la sensibilidad
y el valor predictivo negativo y se registraron los efectos noci-
vos del colorante azul. Resultados. Se incluyeron diez pa-
cientes, encontrandose por lo menos un ganglio centinela en
cada uno de ellos. EI promedio de ganglios centinela y no-cen-
tinela identificados por paciente fue de 2.5 y 15.6, respectiva-
mente. Tanto la sensibilidad como el valor predictivo negativo
del ganglio centinela después de la tincién con inmunohisto-
quimica fueron del 100%. No se registraron efectos adversos
causados por el colorante. Conclusiones. El uso de la técni-
ca de biopsia del ganglio centinela en cancer colorrectal es
factible, tiene alta exactitud diagnéstica y es inocua.

Palabras clave. Ganglio centinela. Cancer de colon. Cancer
de recto.
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The presence of lymph node metastasis is re-
cognized as the single most important prognostic
factor in colorectal cancer (CRC). Besides its im-
portance in determining prognosis, the lymph
node status is also used as the primary indicator
of systemic disease spread and the rationale for
postoperative adjuvant chemotherapy.l® Still,
approximately 30% of patients diagnosed with ear-
ly CRC (Stages I or Il of the American Joint Com-
mittee on Cancer -AJCC-) develop systemic disea-
se. This implies that the subgroup of patients with
early CRC harbors minimal but significant amount
of occult disease that is not detected by current te-
chniques. Ultrastaging techniques such as multi-
ple level sectioning, immunohistochemical stai-
ning, and polymerase chain reaction assays
demonstrate the presence of lymph node microme-
tastases in a significant proportion of patients
whose nodes are negative by routine hematoxylin
and eosin staining.*® Although the etiology of re-
currence in these patients is likely to be multifac-
torial, several retrospective studies have establis-
hed a poorer prognosis in those patients
harboring nodal micrometastasis demonstrated by
microstaging techniques.*® Because ultrastaging
techniques are labor intensive and expensive, it
has been proposed to focus the efforts to the senti-
nel lymph node. The sentinel lymph node is the
first node to receive the lymphatic drainage of a
certain region, and its role in melanoma and
breast cancer is well defined.”

In addition, proximally situated locoregional lymph
nodes metastases or involvement of the apical node
are associated with poorer prognosis.8® Similarly
with melanoma?® and breast cancer,'! there has been
no strong evidence that extended lymph node dissec-
tion in rectal cancer has any impact on survival or lo-
cal recurrence,'>!3 therefore suggesting that lymph
node metastasis are indicators of systemic disease ra-
ther than governors of survival.'* However, it is im-
portant to be able to stage the disease accurately to
define those who may benefit from adjuvant thera-
py.!®> Thus, in CRC, lymphatic mapping and the senti-
nel node technique are used to improve staging by
means of focused pathologic ultrastaging examination
of the sentinel nodes (the lymph nodes most likely to
contain the earliest metastases) and to identify lym-
phatic routes outside the usual lymphatic drainage
encompassed in routine lymphadenectomy.

The objective of the present study was to esta-
blish the feasibility and safety of the sentinel lymph
node biopsy technique in CRC and to determine its
diagnostic accuracy.

METHODS

Between August 2001 and April 2002, consecutive
patients undergoing resection for clinically localized
CRC at the Instituto Nacional de Ciencias Médicas y
Nutricion Salvador Zubiran in Mexico City, were en-
rolled in a prospective study of sentinel node map-
ping. Informed consent was obtained preoperatively
from all patients. All patients were staged before
surgery with chest X ray, routine lab measures and
CT scan of the abdomen and pelvis. Patients with
metastatic disease were not included in the study.
All patients were approached via conventional open
colon or rectal resection techniques. Laparotomy and
routine operative exploration of the abdomen were
performed. Patients with evidence of metastatic di-
sease or enlarged lymph nodes suggestive of metas-
tatic involvement were not included in the present
study. After this evaluation and once resectability
was determined, the involved segment of the colon
was mobilized. One milliliter of isosulfan blue (Lym-
phazurin ®, US Surgical Corp, Ben Venue Laborato-
ries, Inc., Bedford, Ohio) was carefully injected sub-
serosally into four quadrants around the periphery of
the tumor using a tubeculin syringe. The dye trave-
led from the injection site along the lymphatic ves-
sels to the sentinel lymph node(s) typically within
five minutes (Figure 1). Each blue stained node was
carefully dissected and sent to pathology lab as sen-
tinel lymph node. After this maneuver, colectomy
was performed in the standard fashion, including all
nodes in the mesenteric resection specimen. The spe-
cimen was submitted for pathologic analysis.

For rectal cancer cases, laparotomy and routine
exploration was performed. Rectal resection with to-
tal mesorectal excision was routinely performed in

Figure 1. Stained lymph node in the mesentery of the transverse colon.
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Figure 2. Sentinel lymph node identified ex-vivo in the mesorectum.

all cancers 10 cm or less from the anal verge. After
resection of surgical specimen, lymphatic mapping
was performed with the specimen ex vivo, modifying
the technique described by Wong et al.'® Within 30
minutes of resection, using a tuberculin syringe,
four separate subserosal injections of 0.25 cc isosul-
fan blue (Lymphazurin ®), were performed in four
guadrants around the tumor. The injection sites
were gently massaged for approximately 2 to 5 minu-
tes. The mesentery was then examined by gently in-
cising the overlying endorectal fascia, the mesente-
ric fat was bluntly separated, and using a
meticulous blunt dissection, blue lymphatic chan-
nels were identified and subsequently traced though
adipose tissue of the mesentery to a blue-stained
lymph node (Figure 2). These blue-stained nodes
were then individually harvested and submitted for
histologic examination.

Pathologic analysis entailed routine microscopic
analysis of the tumor, margins, and all lymph nodes
with hematoxylin and eosin staining. Lymph nodes
were manually dissected from the mesenteric fat. All
nodes identified were dissected, and a single section
was examined with hematoxylin and eosin staining.
If results were negative, each sentinel node was exa-
mined by a focused technique originally developed
for the examination of sentinel lymph nodes drai-
ning primary breast carcinomas.'” The pathologist
sectioned each sentinel node in slices no thicker
than 2 to 3 mm. One section for each level was stai-
ned with hematoxylin and eosin and another with
cytokeratin immunohistochemistry. Immunohisto-
chemical stains were interpreted according to strict
criteria that required strong immunoreactivity com-
bined with microanatomic and cytologic features
compatible with CRC. A false negative sentinel

node was defined as sentinel node that contained
no tumor cells when one or more non-sentinel no-
des in the specimen were positive for tumor. Sensi-
tivity, and negative predictive value of the sentinel
node technique were calculated and adverse reac-
tion to isosulfan blue were carefully recorded.

RESULTS

The study group consisted of 10 patients: 3 male
and 7 female, whose average age was 69 years (ran-
ge 42 to 90 years). Primary tumors were in the right
colon (n = 5), transverse colon (n = 1), left colon (n
= 1), or rectum (n = 3). According to Dukes’ sta-
ging, one patient presented with stage A, 3 patients
B1 and 6 patients B2 (one T1, 3 T2 and 6 T3, accor-
ding to the AJCC criteria). Two cases were classi-
fied as undifferentiated tumors and four cases each
were moderately or well differentiated tumors. All
colon cases were done with an in vivo technique and
rectal cancers with ex vivo technique.

Lymphatic mapping successfully demonstrated at
least one sentinel lymph node in all cases (100%).
An average of 2.5 sentinel lymph nodes were identi-
fied in each case (range 1 to 7), and the average
number of non-sentinel nodes harvested from each
CRC specimen was 15.6 (range 5 to 42). The total
number of examined nodes was 181 and 25 (13.8%)
were considered sentinel nodes. In all cases, the sen-
tinel node was near the primary tumor or in the ex-
pected field of routine lymphadenectomy. We did not
identify aberrant lymphatic drainage in any case.

Identified sentinel lymph nodes accurately reflec-
ted the status of the nodal basin after immunohisto-
chemical staining in 10 of 10 patients (100%). There
was one rectal case, in whom the sentinel node was
reported as H&E negative and two non-sentinel no-
des were reported with metastatic disease. After IHC
staining, micrometastasis in the sentinel node was
identified. One additional right colon cancer, with
all nodes negative for metastatic disease by H&E in-
cluding sentinel lymph node, after IHC staining, was
found to have micrometastasis in the sentinel node.
Overall, 3 out of 10 patients had metastatic disease
by H&E and one additional patient was found to
have micrometastatic disease in the sentinel node.
In summary, the sensitivity and negative predictive
value of the sentinel node after IHC staining were
both 100%. There were no adverse reactions repor-
ted due to isosulfan blue injection in any case. The
only symptom reported in all in vivo cases were the
presence of green urine 24 to 36 hours after the sur-
gical procedure.
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DISCUSSION

Standard pathologic methods of harvesting and
studying lymph nodes from the resected colon speci-
mens vary from one institution to another. Sam-
pling error may lead to understaging and can occur
when informative lymph nodes are not harvested
from examination. Special harvesting methods may
reveal small nodes that are often missed; these small
occult nodes can frequently contain metastatic depo-
sits.'® Additionally, routine histologic lymph node
examination techniques may also lead to understa-
ging. Routinely, lymph nodes are bisected and only
one or two sections are examined by hematoxylin
and eosin staining, leaving more than 90% of the
node unexamined. However, special pathologic exa-
mination of multiple section of the numerous lymph
nodes revealed by these special techniques is expen-
sive and time consuming. A method to select the ul-
trastaging examination of the lymph nodes most
likely to harbor the earliest evidence of metastasis is
desirable from both a logistical and economic stan-
dpoint. Application of lymphatic mapping and the
sentinel lymph node technique facilitates such a fo-
cused pathologic examination. Unlike in melanoma
and breast cancer, the application of sentinel lymph
node technique in CRC is not intended to limit un-
necessary lymphadenectomy. Actually, some authors
have reported than in small number of patients, the
presence of aberrant lymphatic drainage, lead them
to perform more aggressive resection, encompassing
in the lymphadenectomy field, areas not routinely
included in the dissection.’® In our study we did not
find any case of aberrant lymphatic drainage.

Our study agree with others, regarding the high
rate of lymph node identification in CRC,16:19.20 whe-
reas the reported rates of sentinel node identification
varies from 88 to 100%. Most authors concur that
sentinel nodes are more difficult to identify in rectal
cancers,'® so ex-vivo techniques used in the present
study as previously described,'® have proved to im-
prove the rate of sentinel node identification in these
cases. The accuracy of the sentinel node technique
in CRC has varied from 100% in our present paper,
95% in a large study by Wood et al., 1° and a false
negative rate of 45% in a small study by Merrie et
al.?%. One recently published study using combina-
tion of probe and dye-directed lymphatic mapping in
early CRC reported an accuracy of 93.8% in 49 pa-
tients.?!

Preliminary studies have demonstrated the prog-
nostic significance of the molecular detection of tu-
mor DNA or RNA in the blood or bone marrow of

patients with colon cancer.?>23 Other investigators
have hypothesized that molecular tumor genoty-
ping will someday provide important prognostic and
clinically useful information.?* Although these tech-
nologically advanced and specialized assays are
likely to be extremely informative in the future,
currently they are not generally available and re-
producible in a clinical setting. At present, lymph
node status remains the single most important and
practical prognostic factor in CRC.

Although the prognostic importance of nodal sta-
tus by routine hematoxylin and eosin staging has
been proved, the prognostic significance of nodal mi-
crometastatic disease remains unclear. Whereas a
number of small retrospective studies have failed to
demonstrate a difference in survival between those
with micrometastatic disease and those with node-
negative disease?>2¢ other similarly small studies
have demonstrated a significant survival advantage
in those patients without evidence of micrometasta-
tic disease.*® In our study we detected one patient
with lymph node metastases detected only by immu-
nohistochemical staining for cytokeratins. A pros-
pective trial including a standardized focused exami-
nation of the sentinel lymph node seems to be the
method most likely to separate accurately those
with early metastatic disease from those who are
truly node negative, and to determine the prognostic
value of nodal micrometastasis in CRC.

Although a significant proportion of patients
with early-stage (AJCC stage | or 1) CRC develop
systemic disease, treatment of this group of pa-
tients with chemotherapy is currently controver-
sial. To date, no prospective randomized trial has
specifically addressed whether chemotherapy provi-
des a survival advantage over surgery alone in sta-
ge | or stage Il colon cancer. Two published meta-
analyses have attempted to provide insight into
this question by pooling patients with Dukes’ stage
B colon cancer from available adjuvant therapy
trials. In the United States, the National Surgical
Adjuvant (NSABP) analyzed patients with Dukes’
B colon cancer included in its C-01, C-02, C-03, and
C-04.27 The group concluded that patients with
Dukes’ B colon cancer who are treated with chemo-
therapy seemed to benefit and that chemotherapy
should be routinely considered in these patients.
Besides the inherent weakness of this study as a
meta-analysis, it has also been criticized because
none of its four trial investigated the standard ad-
juvant regimen of 5-fluoruracil/leucovorin versus
surgery alone. A separate international multicenter
group published the result of a meta-analysis (IM-
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PACT B-2) that specifically pooled patients with
Dukes’ B2 colon cancer from five separate trials in
which the standard treatment was used.?® This stu-
dy found no improvement in event-free or overall
survival with adjuvant therapy. Thus, the clinical
benefit of adjuvant chemotherapy in early-stage
CRC remains unclear.

It is likely that certain subgroup of patients with
early-stage CRC might indeed benefit from adjuvant
therapy. In the future, certain phenotypic and geno-
typic/molecular characteristics of the primary tumor
and lymph nodes might provide a mean to stratify
patient risk of recurrence after resection of early-
stage CRC. Currently, the sentinel node technique
seems to be the best way to identify the group of pa-
tients with early metastatic disease.

In conclusion, sentinel lymph node mapping can
be performed in carcinoma of the colon and rectum
safely and with great degree of success. Although
the sentinel node technique in CRC is not intended
to minimize the extent or morbidity of lymphadenec-
tomy as in melanoma or breast cancer, it facilitates
a focused pathologic examination of the lymph nodes
most likely to harbor early metastases, the sentinel
nodes. There is a need to determine the prognostic
significance of nodal micrometastases in colorectal
carcinoma.
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