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SUMMARY  Melanoma is still one of the most life threatening tumors throughout the world. In the
United States of America, its mortality rate has raised by 191% in men and 84% in women in the past
forty years. It is mainly a cancer of light-pigmented persons like European populations. The incidence
and mortality rates have increased substantially during the past decade, although there are extreme
variations in the melanoma rates among different countries. Cutaneous melanoma can spread unpredictably
and widely through the lymphatics. Identification of patients with occult melanoma metastases is important
for accurate staging, treatment planning and prognosis. Based on the AJCC Melanoma Database, the
most important prognostic factor in overall survival is melanoma thickness, however, the revised staging
system recognizes the presence of metastases in regional lymph nodes as an independent powerful
prognostic factor in the 5-year survival rate in stage II and III. Melanoma has a variable lymphatic
drainage pathway, particularly those lesions located in the trunk, head and neck. In the past 15 years, a
novel approach has been introduced in the management of skin melanoma. As the result of modern
nuclear medicine techniques, identification of sentinel lymph node (SLN) by lymphoscintigraphy (LS)
and sentinel lymph node biopsy (SLNB) using hand held gamma probe has become a standard procedure.
In the early stage disease (AJCC I and II) and intermediate tumor thickness (1.2-3.5 mm), LS with
SLNB is the method of choice for nodal staging and to define further surgical procedure, although in
melanoma thinner than 1 mm surgical management of regional lymph nodes is still controversial. The
overall conclusion from more than 1500 articles published during the last decade is that LS followed by
SLNB with selective lymph node dissection in patients with cutaneous melanoma is still only of prognostic
value, although it identifies patients with nodal metastases whose survival can be prolonged by immediate
lymphadenectomy. Therefore, the AJCC staging system continues to consider micrometastases detected
only by immunohistochemistry or polymerase chain reaction to be N0 disease. This article brings a
review of current concepts and utility of LS and SLNB in cutaneous melanoma.
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Introduction
In all Caucasian populations there has been a rapid
increase in the incidence of malignant melanoma and
an increase in the mortality rate in the last decade1. In
the United States of America, the mortality rate has
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raised by 191% in men and 84% in women in the past
forty years1. The current incidence rates vary throughout European countries from 6.8 in France to 15.9 in
Norway2.
Melanoma may spread locally, regionally, and to distant sites. The pattern of lymphatic drainage is not predictable because of great variability of drainage pathways, especially those located on the skin of the head,
neck and trunk. Early diagnosis along with accurate staging of the disease is essential for appropriate treatment
decision making and, in turn, may give patients with
melanoma the best chances for prolonged survival3.
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S. A. Rogan et al.

Sentinel lymph node concept and its role in the management of melanoma patients

Staging of melanoma can be divided into three categories: clinical, histological and radiological. Staging
based on objective histological features of tumors should
be known before definitive therapy choice is made. Surgical excision is the treatment of choice for primary lesion in all patients, and there is no doubt in performing
complete lymph node dissection in those patients with
clinically obvious regional lymph node metastases. Thus,
thin melanomas (<1.00 mm) are associated with localized disease and a cure rate of more than 95%, so randomized prospective clinical trials have not demonstrated therapeutic benefit in such patients undergoing elective lymph node dissection (ELND) instead of observation after wide excision4.
Patients who have intermediate-thickness primary
melanoma (1.2-3.5 mm) have a risk of 40% of occult regional metastases, but only 20% of these patients have
a risk of distant metastases5,6. In these patients ELND
would provide therapeutic benefit6, although prospective randomized trials have failed to show an overall survival benefit for this group of patients undergoing
ELND3-6. On the other hand, the majority of patients
who have these lesions might have tumor-free regional
nodes and therefore will be unnecessarily put at a risk
of acute wound problems, chronic lymph edema, nerve
injury, and anesthetic complications of ELND.
Patients with thick melanomas (>4 mm) besides a
higher risk of regional nodal metastases are also associated with a higher risk of occult distant metastases (up
to 70%)3,5, so in most cases distant metastatic spread of
melanoma negates the benefit of surgical lymph node
excision. Based on this information, the American Joint
Committee on Cancer (AJCC) considered that it was
important to separate patients who have occult from
those who have clinically apparent nodal metastases in
the staging classification6.
Additional clinical information and improved staging of melanoma patients were achieved upon the introduction of the sentinel lymph node concept in the
early 1990s. Although the sentinel lymph node (SLN)
hypothesis was born more than 20 years ago, successful
lymphatic mapping using blue dye as well as sentinel
lymphadenectomy was introduced for the first time in
1992 by Donald Morton and his group at John Wayne
Cancer Institute7. In 1993, Alex et al.8 used radioisotope
for the first time for SLN mapping. Nowadays, preoperative lymphoscintigraphy (LS) plays a key role in determining lymphatic drainage pathways, the number and
position of SLNs inside of particular nodal basins, and
%$

locating aberrant, unusually placed SLN. Moreover, LS
allows prediction of the metastatic status of the regional lymph node group. Therefore, in our institution LS
and sentinel lymph node biopsy (SLNB) were established five years ago8 as a standard procedure in the management of cutaneous melanoma according to the AJCC
staging system3,10.
Involvement of nuclear medicine in surgery and oncology has changed diagnostic and therapeutic approach
to patients with malignant melanoma and other solid
tumors that metastasize via the lymphatic system.
The Sentinel Lymph Node Concept
The diagnosis of lymph node metastases is important in malignancies, both for the choice of therapy and
for prediction of prognosis. The patients with high risk
primary melanoma (intermediate melanoma thickness,
1-4 mm, with ulcerations and Clark level IV) who are
likely to benefit from early ELND are those with limited nodal metastases (up to 40%) and absent or minimal
systemic spread (≈20% have a risk of distant metastases)5,6,11. So, it is of critical importance that the node examined by the pathologist is truly SLN.
What is sentinel node?
Sentinel node is the first tumor-draining lymph node
(or nodes) on the way of tumor primary site directly to

Fig. 1. Schematic presentation of injection site in relation to nodal
basin and sentinel nodes.
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its associated regional lymph node field(s) (Fig. 1). The
sentinel node hypothesis also presumes that this particular node represents the status of the entire regional
lymphatic basin. Thus, tumor negative SLN virtually
excludes the presence of lymphatic metastases in all
other lymph nodes inside of same lymph basin12,13.

The SLN concept and success rate of SLNB lie on
the multidisciplinary approach shown in Table 1, but
the learning period is crucial in establishing LS and
SLNB as a standard procedure.

History

Because the SLN concept implies the orderly progression of metastases from primary tumor to a single
draining node in the relevant lymph node basin, lymphoscintigraphy has become a standard preoperative
procedure for functional identification of this node in
melanoma patients18. Preoperative LS is used for navigation of the surgeon to the exact location of SLNs. It
allows for identification of SLN in traditional nodal basins but also SLN lying outside the anatomically expected nodal basin or an aberrant SLN.

Lymphatic studies leading to the sentinel node hypothesis and selective lymphadenectomy were initiated over 20 years ago. In the mid-1970s, Cabanas14 used
the term sentinel node in penile cancer to indicate a
node detected by lymphangiography in a fixed anatomic location. Although Cabanas proposed sentinel node
as the node most likely to contain tumor cells metastasizing from the primary lesion, the fixed anatomic site
proposed by Cabanas contradicted Mortons15 SLN concept introduced in 1977. This group described the use
of cutaneous lymphatic mapping by using dyes to identify the lymph node basins at a risk of metastases from
truncal primary melanoma. The 1980s brought improved
techniques for pathological evaluation of regional lymph
nodes: Cochran16 introduced serial sectioning of lymph
nodes and immunohistochemical staining using antibodies. Further investigation by Mortons group was done
in 1990, when they started a multicenter trial to evaluate the clinical technique presented to the Society of
Surgery and Oncology17. The technique included preoperative LS, intraoperative mapping by using gamma
probe and blue dye, and SLNB. Despite good results
demonstrated by this investigation, there were a lot of
doubts about the accuracy and utility of the whole procedure. In 1992, after multiple revisions, this report was
published7, and a new era in minimal invasive surgery
has begun.

Lymphoscintigraphy

Radiopharmaceuticals
Tc sulfur colloid and 99mTc antimony trisulfide
colloid (19-23) have been used as primary radiopharmaceuticals (RF) for SLN visualization and mapping followed by application of human serum albumin22,24. In
Europe, the predominant RF is 99mTc nanocolloid25-27.
Although several of these agents have been used with
variable success, there is no consensus agreement on
the radiopharmaceutical of choice for LS28,29. Nowadays,
all agents labeled with 99mTc could be used because of
its physical characteristics, but a number of other agents
are being developed for LS such as 67Ga citrate, monoclonal antibodies labeled with 111In, 131I, and 125I28.
The most important criteria for an RF are rapid flow
from the injection site through the lymphatic vessels,
and localization and retention within SLN with a radiation dose as low as possible.
99m

Table 1. Multidisciplinary approach to the patient with skin melanoma
Specialty

Role

Dermatology

Screening and prevention
Excision of primary melanoma
Sentinel lymph node biopsy
Management of local recurrences
Management of distant metastases
Prognostication including microstaging (H&E staining, immunohistochemistry)
Molecular diagnosis of melanoma (microarray techniques, RT-PCR)
Preoperative lymphoscintigraphy and SLN (in-transit node) identification
Diagnosis, local and systemic treatment of metastases

Surgery

Pathology
Nuclear medicine
Oncology
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The optimal particle size is still controversial: larger
particles (500 nm) show a much slower rate of migration and significantly lower accumulation rate in the
lymph node; they are also retained primarily at the injection site28-30. Smaller particles (<50 nm) pass rapidly through lymphatics and thereby many other lymph
nodes are shown within the basin. The number of injected particles also influences the rate of outflow from
the injection site and phagocytosis within the lymph
nodes.
The technique of lymphoscintigraphy
Radiopharmaceutical is injected intradermally
around the melanoma or scar from local excision. Approximately 18.5-30 MBq of 99mTc nanocolloid in a total
volume of 0.5-1.0 mL are divided into several injection
sites (depending on the lesion size). The study should
be performed at comfortable room temperature, not less
than 20 ºC, because of appropriate lymph flow. The patient should be warned not to move during each injection, to minimize the risk of isotope spill around the
field of investigation. Also, the physician commencing
the injection should be very careful during the tracer
manipulation to reduce the possible contamination of
the patient or gamma camera, which can give false results in the identification of SN.
Scintigraphic images are obtained with a large field
of view, low energy, all-purpose collimated digital camera, with matrix size 128x128. The camera is positioned
to image tumor site and contiguous nodal basins. Dynamic monitoring (10 frames/60 seconds) over the injection sites and node basins is crucial in SLN visualization in patients with melanoma31,32. Dynamic imaging is followed by static imaging (5 minutes/view) in
different position. Dynamic and static images are analyzed to determine transit times to the SLN, lymph
channel visualization, the exact position and number of
SLNs, and an aberrant LN. Delayed scans, two or more
hours after the injection of RF, detect unknown SN relatively seldomly, but in this case when a faint node is
seen it is by definition an SLN19,21,31,33. However, these
images give often more information about non-sentinel
lymph node.
Once all the images are done, in order to assist the
surgeons in locating the SN during biopsy, the exact
position of the SLN is preoperatively marked on the
overlaying skin using 57Co pen and gamma camera guidance. All recorded SLNs could be checked again with a
hand-held gamma probe (Fig. 2). For proper intraopera%&

tive mapping of SLN using radionuclide, preoperative
LS should not be done more than 24 hours before surgery33,34.
Patterns of Lymphatic Drainage
The pattern of lymphatic drainage is sometimes
clearly predictable, i.e. melanoma situated on the limb,
but melanoma on the trunk, the head and neck has huge
patient-to patient lymphatic drainage variability 12,13,19,
33,35
. Lymphoscintigraphy is therefore the only reliable
method to define SLNs and the draining node field or
fields, so that appropriate surgical intervention could be
performed.
Apart from SLN, on LS interval nodes may be found
that are lymph nodes draining a tumor site that lie between the tumor site and recognized node field. By definition these interval nodes are SLNs and they have the
same likelihood of containing micrometastases as SLN
that lie in standard lymphatic basin (36). In-transit
lymph nodes also lie along the lymphatic drainage vessels, but they receive less radiocolloid than SLN in drainage basin, and SLNB should be performed on both SLN
and in-transit or interval nodes.
Lymphatic lakes present localized dilatation of the
lymphatic vessels that can occur at any point along the
lymphatic pathways from the tumor to the lymph node
basin. They should not be confused with in-transit or
interval nodes that persist on early and delayed scan.
On the contrary, lymphatic lakes disappear on the delayed scans.

Fig. 2. Hand-held gamma probe with sterile intraoperative
drape.
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Head and neck
In the past, guidelines have suggested that the main
drainage pathways from the face and anterior scalp are
to ipsilateral parotid and level I to III cervical nodes
(Fig. 3A,B) and from posterior scalp to occipital and level II to V cervical nodes37. Drainage from the coronal
midline is to parotid and cervical level I to V, from anterior upper neck lymph would be expected to drain to
parotid and level I to IV, and from anterior lower neck
lymph would be expected to drain to level III to V37.

)

Fig. 4. Aberrant sentinel lymph node. Large spot represents radiopharmaceutical injection site around excision wound from the
melanoma on the right cheek. Smaller spot represents the sentinel
lymph node on the left part of the neck; D  right; L  left.
and dynamic imaging is crucial for identification of SLN
because of rapid flow of RF to the secondary lymph node
basin (Fig. 3A).
Limbs

*
Fig. 3. (A) Static scans of left supraorbital melanoma (large spot).
One sentinel is seen in the left parotid (a smaller spot inside the
circle); (B) Static scan of left lateral view 15 minutes after radiopharmaceutical injection: 1  primary melanoma site; 2  SLN
in the left parotid; 3  secondary lymph nodes  non-sentinel
nodes, ipsilateral submental position; D  right of the head, L 
left of the head, AP-D  anterior scan of the head and neck.
After the introduction of LS it was obvious that lymphatic drainage was discordant with clinical prediction,
so unusual and aberrant lymph (Fig. 4) node fields with
SLN could be expected for each melanoma on the head
and neck38,39.
However, it should be stressed that SLN at the head
and neck could lie very close to the injection site, which
presents a problem for surgeon and SLN mapping. This
is a field where LS should be performed very carefully
Acta Clin Croat, Vol. 46, No. 2, 2007

On LS, most skin melanomas have a predictive
lymph node drainage basin, from upper limb to axilla,
and from lower limb to groin4,6,35,40. Lymphatic drainage
from forearm almost exclusively leads to the axilla5,6,35.
Sometimes, the SLN from the upper part of the arm
could be epitrochlear node, cervical node, or an interval
node that means one node along lymphatic pathway
without SLN in nodal basin (19,20,41). Rarely, lymphatic
drainage from the upper part could be directly to supraclavicular nodes. Some investigators found drainage from
primary melanoma of the arm to an aberrant site like
interpectoral or infraclavicular nodes3,42.
Drainage pathways from the lower limb usually
progress up to the groin medially, laterally or on both
sides of the leg23-25,40. The number of SLNs in the groin
varies from one to several, as is the case with excessive
number of secondary lymph nodes, so dynamic study
should be monitored carefully in this case (25). Although
almost all drainage from skin melanoma of the leg goes
to the groin, delayed scan over popliteal fossa is needed
to check for SLN or in-transit nodes (Fig 5).
%'
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The Sentinel Lymph Node Biopsy Technique
Patient selection criteria

_

Fig. 5. Lymphoscintigraphy of the melanoma of the left calf. Lymphatic drainage passes to the left groin where one SLN was found,
but in the left popliteal fossa two in-transit nodes (circle) were
seen, which also represented SLNs in this case; L- left leg, R 
right leg, PA  posterior view.

Initially, patient selection criteria44,45 for LS and
SLNB included those patients whose melanomas were
at least 1.0 mm thick or had Clark level IV depth of
invasion10. The indications for the procedure have been
expanded and include patients with thinner melanomas,
especially those with evidence of regression, ulceration,
or positive deep margins10,46,47. Contraindications to
SLNB include histologically confirmed, clinically positive lymph nodes and previous extensive surgery at the
primary site or in transit to the nodal basin, including
prior rotational flaps, Z-plasties, or skin grafts, that would
make SLNB inaccurate46. SLNB should not be undertaken if the prognostic information will not change the
clinical management, as may be the case for extreme
elderly patients or those with more significant comorbid conditions3.
Technique

Trunk
As in the head and neck melanomas, LS for tumors
situated at the trunk, which are expected to have unpredictable or ambiguous lymphatic drainage, is most
useful for determination of sentinel node and drainage
field or fields. The drainage pattern from melanoma at
the trunk depends on the primary tumor location 35,42.
It is important to keep in mind that melanoma from
anterior or posterior trunk, above umbilicus or waist, and
also below umbilicus or waist could have multiple node
fields draining a single site melanoma (Fig. 6). Sometimes different camera views, collimation and transmission scans or marking the surface location are needed to
clarify complex lymphatic drainage patterns. In our institution, a nuclear medicine physician and a surgeon
discuss LS for each patient before operation, with a high
identification rate of SLN as the result9. Drainage to an
unusual field, i.e. in the triangular intermuscular space,
subscapular, or to paravertebral nodes is not a rare occasion, therefore careful monitoring during dynamic phase
is crucial for proper SLN identification8,11,18,42. Drainage
pathways across the midline are quite frequent from the
posterior trunk, although it can also be seen at anterior
trunk35,43. Interval nodes or in-transit nodes are most
common in the subcutaneous tissue at anterior trunk
along the pass to the axilla, or on the posterior trunk on
the lateral chest wall or on the upper back35,36.
&

Initial SLN localization studies used an intraoperative injection of a lymphatic dye alone7. Later, several
centers have modified the technique of SLN biopsy to
include the use of 99m-Tc-labeled radiopharmaceuticals

Fig. 6. Multiple drainage basins from melanoma of the chest.
The largest spot is the injection place of radiopharmaceutical
around primary melanoma. In the right axilla two sentinel nodes
were found with three different lymphatic pathways, whereas in
the left axilla one sentinel node is seen with its own pathway; R 
right axilla, L  left axilla, AP  anterior-posterior view.
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Table 2. Identification rate of sentinel lymph nodes by radiotracer and/or blue dyes
First author

Krag (48)
Bostic (50)
neck
Kapteijin (51)
Alex (52)
neck
Gogel (53)
Morton (54)
Wagner (55)
Rasgon (38)
neck
Jacobs (56)

Region

Cases

Percentage of patients with
successfully detected SLN
using blue dye/blue-dye and probe

Percentage of patients with
metastases in SLN

all
head/
117
all
head/
23
all
all
all
head/
27
all

121

91-98

12.0

92-96
60

12.0
78-99.1

16.6

75-96
68
1140
275

12.0
100
95-97
99.4

9.0
15-26
19.6

92.0
103

27.0
99.1

10.0

SLN, sentinel lymph node

and intraoperative use of hand-held gamma probe. Such
an approach permits the surgeon to identify transcutaneously with greater precision the localization of the
SLN within the nodal basin. Thereby, it can reduce the
size of the incision and extent of dissection necessary
to identify SLNs48,49. Table 2 shows some of the results
of intraoperative identification of the SLN with blue
dye alone and/or in combination with hand-held gamma
probe. Lymphatic mapping performed with blue dye plus
gamma probe was more successful (92%-100%) than lymphatic mapping with blue dye alone (78%-95%)49-55. It
is obvious that LS, blue dye and gamma probe detection of radioactive tracers in combination are most sensitive for intraoperative identification of SLNs. The results from the study performed in Croatian Melanoma
Center (9) confirm the high accuracy of lymphatic mapping by isotope alone.
The recommended surgical procedure to achieve
high accuracy of SLNB nowadays includes preoperative
LS, lymphatic mapping using radiopharmaceutical and/
or blue dye (0.5-1.0 mL) injection intradermally around
the primary site or biopsy wound18,46,56-58.
Skin mark over a SLN should be verified with gamma probe before incision, and the number of counts
should also be measured at other sites within the same
lymph node basin to establish the background activity.
A small incision of a few centimeters could be made
and the blue stained lymphatic channels are searched
and SLN traced with gamma probe on the basis of scinActa Clin Croat, Vol. 46, No. 2, 2007

tigraphy. The SLN harvest is considered complete when
radiotracer uptake in the draining nodal basin(s) is less
than twice background. Also, all patients should undergo wide local excision of the primary melanoma site. After
removing SLNs, wound should be scanned again, as well
as extirpated SLN. Finally, the excised specimen is referred to a pathologist. Complete lymph node basin dissection should be performed when metastases or micrometastases are present. Patients in whom the SLN
is histologically or immunohistologically negative undergoes no additional operation.
Radiation Dosimetry
The risk of radiation exposure to the patient depends
on the site of primary melanoma and the rate of clearance of radiocolloid from the points of injection. Namely, clearance of colloid particle from the interstitial space
is quite slow, so there is a significant radiation dose delivered to the injection site, but this becomes irrelevant because of the excision of this tissue within the
next 24 hours during the standard melanoma wide local
excision technique59.
Using the protocol described, the surgeon or pathologist handling the specimens receives minimal radiation dose, especially when SLNB is performed the day
after lymphoscintigraphy, when several physical halflives for 99mTc have expired. In case when surgery is
performed within 3-4 hours after isotope injection, the
surgeon will receive a small dose of radiation. The cal&
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culation is made assuming the injection dose of 40 MBq
(one procedure) and surgeon handling the injection site
for 15 minutes. He will receive a radiation dose of 1850
µSv to the hand and up to 2 µSv to the torso60-63. This
means that the surgeon could perform 270 procedures a
year before the limit dose to the hand would be exceeded (64). Namely, some investigations60,61 showed that
surgeons hand will be exposed to 0.2% of annual wholebody dose received by humans from the natural background and cosmic sources (approximately 4 to 6 µSv)64.
Even the risk to pregnant staff is below the yearly recommended whole-body radiation dose of 2000 µSv64.
The SLN receives about 2% to 5% of the dose injected intradermally for lymphoscintigraphy, so the histopathologist performing frozen section examination
would receive to one-sixteenth of the above doses calculated for the surgeons62.

Conclusion
Many investigators have shown that LS and SLNB
can be successfully learned and are safe procedures with
a high accuracy (almost 100%) in early-stage melanoma.
For an accurate identification of SLN, close collaboration of surgeons, nuclear medicine physicians, and pathologists is also mandatory.
A comparative survival and recurrence study has confirmed the method as an important part of the pathological classification of melanoma stage IIA, IIB and
stage III in the AJCC staging system3. Lymphoscintigraphy and SLNB provide a safe and even cost-effective
care for patients with early-stage melanoma.
Currently, indications for LS and SLNB include intermediate melanoma thickness (1.2-3.5 mm) without
clinical evidence of regional or distant metastases. For
thin melanoma (=1 mm, T1) SLNB should be considered because the incidence of positive SLNs in these
patients is close to 5%46,47.
Problems with SLNB in melanoma patients were the
false-negative rate of about 5%, the possibility of an increased risk of in-transit metastases in SLNB-positive
patients, and minor postoperative complications in about
10% of cases65. These must be kept in mind when offering patients SLNB.
The final important issue regarding SLN concept
involves the question of prognostic significance and survival advantage for this technique66,67. Morton et al.65
report that to date, there is no difference in survival
&

between wide local excision (WLE) and observation
group versus the WLE and SLNB group. Encouraging
information is that the 5-year survival rate is about 90%
for patients with tumor free SLN while this rate for patients with involved nodes is about 60%10,68,66.
Also, patients with SLNB followed by complete
lymph node dissection for metastases had a better disease-free survival compared to patients with WLE and/
or observation65.
Additionally, certain factors predicting tumor-containing lymph node have been identified (ulceration,
age, sex, number of metastatic lymph nodes ...) but none
of these factors could be 100% accurate47,68,69.
Recently published data support immediate lymphadenectomy in patients with nodal metastases according to the results of SLNB, while 18% experienced improvement in survival compared with patients who developed palpable adenopathy after treatment with excision of the primary tumor and nodal observation70,71.
Finally, for overall survival the most powerful factor
is Breslow thickness whereas SLN status is an independent factor for disease-free survival, although longer follow up studies are needed for any definitive conclusions.
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Saetak
KONCEPT SENTINEL LIMFNOG ÈVORA I NJEGOVA ULOGA U LIJEÈENJU BOLESNIKA S MELANOMOM
S. A. Rogan, K. Kovaèiæ i Z. Kusiæ
Melanom je jo uvijek jedan od najpogubnijih tumora u èitavom svijetu. U Sjedinjenim Amerièkim Dravama se je stopa
smrtnosti poveæala u prolih 40 godina za 191% kod mukaraca i 84% kod ena. To je veæinom rak svijetlo pigmentiranih osoba
poput europskih populacija. U prolom desetljeæu bitno su se poveæale stope incidencije i smrtnosti, no postoje veoma velike
razlike u stopi melanoma meðu razlièitim zemljama. Koni melanom moe se nepredvidivo i u velikoj mjeri iriti limfnim
sustavom. Utvrðivanje bolesnika s okultnim metastazama melanoma vano je radi toènog odreðivanja stadija, planiranja lijeèenja
te za prognozu. Prema podacima iz AJCC Melanoma Database, debljina melanoma najvaniji je prognostièki èimbenik u
sveukupnom preivljenju, ali je revidirani sustav odreðivanja stadija prepoznao i prisutnost metastaza u regionalnim limfnim
èvorovima kao snaan neovisan prognostièki èimbenik u 5-godinjoj stopi preivljenja u stadiji I. i II. Melanom ima razlièite
limfne puteve u limfnoj drenai, poglavito melanomi smjeteni na trupu, glavi i vratu. U proteklih 15 godina uveden je nov
pristup u lijeèenju konog melanoma. Zahvaljujuæi suvremenim tehnikama nuklearne medicine, identificiranje sentinel limfnog
èvora (SLN) limfoscintigrafijom (LS) i biopsija sentinel limfnog èvora (SLNB) pomoæu ruène gama sonde postali su
standardnim postupkom. U bolesti ranog stadija (AJCC I i II) i srednje debljine tumora (1,2-3,5 mm) LS uz SLNB èine
metodu izbora za odreðivanje stadija èvora i odluku o daljnjem kirurkom zahvatu, iako je kod melanoma tanjih od 1 mm
kirurko lijeèenje regionalnih limfnih èvorova jo uvijek proturjeèno. Prema vie od 1500 èlanaka objavljenih tijekom prolog
desetljeæa, sveukupni zakljuèak je kako LS sa SLNB uz selektivnu disekciju limfnih èvorova u bolesnika s konim melanomom
jo uvijek ima tek prognostièku vrijednost, iako ukazuje na one bolesnike s metastazama u èvorovima èije se preivljenje
moe produiti hitnom limfadenektomijom. Tako sustav odreðivanja stadija prema AJCC i dalje smatra mikrometastaze
otkrivene samo pomoæu imunohistokemijskih metoda ili lanèanom reakcijom polimeraze kao bolest stadija N0. Ovaj èlanak
donosi pregled dananjih spoznaja i primjene LS i SLNB kod konog melanoma.
Kljuène rijeèi: Metastaze u limfnim èvorovima  patologija; Sekundarni melanom; Sentinel limfnog èvora; Kone neoplazme  patologija;
Neoplazme u limfnim èvorovima  radionuklidsko snimanje; Biopsija  metode, klasifikacija
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