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ABSTRACT

Purpose: Lymphatic mapping and intraoperative lymphoscintigraphy has become part of the management
of melanoma and breast cancer with regard to both staging and treatment. We report our technique to detect the
sentinel lymph node in patients with malignant penile lesions using a probe to detect pre- and intraoperative
gamma radiation.

Materials and Methods: A prospective study was initiated in July, 2000 for sentinel node identification
using the gamma probe in 12 patients with T1, T2 and selected cases of T3, NO or N1 penile cancer. Sodium
fitate Technetium-99m-labeled was injected at the site of primary penile carcinoma 1/2 hour before surgery.
The sentinel lymph nodes were located using the gamma probe and excised through a 2 cm inguinal incision. A
full groin dissection was performed only in cases in which paraffin histopathologic examination of the node
demonstrated metastasis.

Results: Eleven sentinel nodes were identified by the gamma probe and excised. In 9 patients, the
sentinel nodes were negative at the paraffin histopathologic examination. In 2 patients the sentinel node revealed
metastasis focus. In both cases a full groin dissection was carried out which revealed no other nodal metastases.
The patients with negative sentinel node are under surveillance at a 3-month interval. Only one patient developed
inguinal metastases 3 months after the procedure. To date, ten patients, including the 2 patients with metastatic
sentinel node, are free of the disease.

Conclusion: The identification of the sentinel node by gamma probe may be useful to define the presence
or absence of inguinal node metastasis in patients with T1, T2 and selected T3 penile cancer. This approach
may spare many patients from inguinal lymphadenectomy, which is associated with long-term morbidity.
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INTRODUCTION sible for the preparation and the management of the
radioactive material, and control of the equipment of
Tumor staging determines the therapeutical measuring and mapping. The surgeon is responsible
plan. Using the functional characteristics of tumor for handling the probe during the surgery and the man-
cells, nuclear medicine can help determine many kindsagement of the case after the results are obtained.
of malignant neoplasias. Thus, intraoperative gamma There are 2 categories of markers: specific
probes have been very useful in the evaluation of tucompounds, when monoclonal anti-tumor antibodies
mors hidden in lymph nodes. For this purpose, a comimarked with many kinds of radioisotopes are used;
mon work between the nuclear physician and the surand non-specific compounds, whose main use is in
geon is necessary. The nuclear physician is responthe identification of the sentinel lymph node (1).
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The sentinel lymph node concept is based oneven excising early possible focus of lymphatic dis-
systematical and sequential lymphatic drainage beease.
ginning in the primary tumor site to a specific lymph As the physical exam of the lymph nodes is
node in the chain anatomically related to the tumor.not a reliable indicator of metastasis (7), other meth-
It was Cabanas who postulated this concept in 1977pds such as bipodalic lymphography (not used nowa-
on that occasion to penile cancer (2). Morton et al.days), and ultrasonography, which is not so accurate,
have recently manifested again the interest in Caspecially in microscopic disease, have been used. In
banas’ concept, using it as a factor to predict the nodaspite of the initial interest in Cabanas’ proposal, some
status in the melanoma, but using patent blue stairobstacles related to the lymphangiography feasibil-
(3). Finally, the use of low energy radio ucleotides, ity and the reliability of the method, prevented its prac-
characterized by good tissue absorption, providedtical use (8,9).
satisfactory conditions to the use of intraoperative The cytology of the material obtained through
gamma probe (1). fine needle biopsy, is also not reliable, as negative

Penile epidermoid neoplasia disseminatesresults do not exclude malignity. Besides, as it's very
mainly through lymphatics, similar to what occurs in difficult to choose a node to be aspirated, specially in
other sites, like vulva, vagina, uterine cervix, larynx, cases of minor compromise, limits the method appli-
skin, etc. The prognosis worsens in all cases if therecation.
is a compromised lymph node, with mortality vary- Based on the successful results observed in
ing from 43 to 46% in 5 years (4,5). Lymph nodes arethe method of searching the sentinel lymph node us-
enlarged at the moment of the diagnosis in about 50%ng the gamma probe in melanoma and breast cancer,
of the cases. However, only half of them are effec-our objective was to define the extension of the dis-
tively metastatic, what means ¥ of the initial amount. ease as well as treating the primary tumor.
On the other hand, about 20% of the non-suspect will

reveal lymphatic compromise (6). MATERIALS AND METHODS
For this reason, most of the centers special-
ized in urological cancer treatment do not perform From July 2000 to September 2001, we

inguinal node excision in the beginning, except for treated twenty-eight patients with penile cancer at the
tumors T4, selected cases of T3 and highly suspecte@ancer Hospital in the Instituto do Cancer do Ceara.
inguinal lymph nodes. The other cases, with a lowerTwelve of them participated in a prospective study to
level of suspicion, are re-evaluated 3 to 5 weeks aftedetect the sentinel lymph node in penile epidermoid
the treatment of the primary neoplasia. The biggestcarcinoma T1, T2 and selected cases of T3, NO e N1.
challenge consists of the cases clinically NO, speciallyLymphadenectomies were performed at the same time
T1 and T2, in which only 12 to 30% demonstrated in cases of metastatic lymph node associated with
lymph node metastases. small primary lesions and absence of infection. The
In this area, we frequently come across somefollow-up of the negative cases, i.e., the ones without
cases which return to the clinic with lymph node lymph node metastasis, was surveillance every 3
compromise that cannot be operated on. Some caseanonths for three years.
are justified by the fact that we don’t have efficient At the Cancer Hospital of Cearda, we use so-
methods to identify the incipient lymph node dis- dium fitate Technetium-99m-labeled (99 m Tc), in
ease. colloidal presentation with the total dose being
Despite the efforts to offer adjuvant postsur- 0.8mCi (29.6mBq). Four 0.2 ml injections of 99 m
gical therapeutic techniques, there hasn't been ob-Tc were administered in the cardinal points ( equiva-
served expressive changes to control the disease ilent to the 3 ,6, 9, and 12-hour positions), around
the cases mentioned above, specially when there ithe penile lesion ( peritumoral technique) (Figure-
bilateral or deep lymph nodes compromise. Hence,1). The penis is protected with a cylindrical cast
many efforts were made in the sense of detecting omade of lead to decrease the activity coming from
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the points of radiopharmaceutical injection. The de-RESULTS
tection probe (American C-TRAK Care wise) is cov-
ered with a vest similar to the ones used to protect The characteristics of the 12 studied patients
the camera and the cable in videolaparoscopic surdo not differ from the ones mentioned in the litera-
geries. ture. Mean age was 59.2 years old. Most of the pa-
Detection is made through semiconduction. tients came from the country area (75%) and were
The scanning with the probe is performed about 30illiterate or semi-illiterate (75%). The tumors were
minutes post-injection (Figure-2). After identifying located in the glans (41.6%) and in the prepuce (25%).
the lymph node, the point of the highest number of In relation to tumor staging, 41.6% of the tumors were
radiopharmaceutical countings is made on the skin.T1 and 58.3% were T2. Two-thirds of the patients
The excision of the lymph node is then performed underwent a partial penectomy, 16.6% a postectomy,
(Figure-3). The lymph node is sent to pathology afterand hardly any of them were submitted to an exci-
assuring that it is the one which concentrates the highsion with wide margins (8.3%). In half of the cases,
est quantity of radiocolloid (Figure-4). the lymph node of highest intake was located on the

e V7

Figure 1 - Injection of radiopharmaceutical using peritumoral Figure 2 - Scanning with gamma probe 30 minutes after

technique. radiopharmaceutical injection. The tumor in the penis is protected
by a cylindric cast made of lead to avoid radioactive activity
emanating from the places of injection.

i

Figure 3 -Excision of the lymph node which produced the highest Figure 4 - Confirmation of the lymph node which concentrated
radiopharmaceutical counting. the highest amount of radiopharmaceutical.
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left inguinal area, while in 25% of the cases it was of the particles and their difusion in the lymph nodes.
located on the right, and 16% bilaterally. In one caseThe migration velocity of the particles is inversely
(8.3%) there wasn't enough radiation to identify the proportional to their size (10).
sentinel lymph node. There are many known techniques to radio-
Complications related to the procedure were colloid injection; however, there is no consensus con-
not observed. Two patients (16.6%) had pathologicalcerning volume and site of injection. Doses ranging
reports revealing lymph node metastasis. Both of thenfrom 0.8 to 1.0 ml have been reported as well as peri
underwent a bilateral inguinal lymphadenectomy. Theor intratumoral injection sites. As we believe that the
pathological examination of lymphadenectomy speci-migration of the colloid inside the tumor is not so
mens revealed that the sentinel lymph node was theredictable as in normal tissues, and because of the
only implicated node in both cases. risk of potential dissemination of the tumor, we de-
From the 9 patients (83.3%) whose pathologi- cided to use the peritumoral technique. We inject 0.20
cal study showed lymphadenitis or reactive lymph ml at 3, 6, 9, and 12-hour position, totalizing 0.8 ml.
node hiperplasia, only one developed lymph node dis\When the fitate reaches the lymph, it adds calcium to
ease. its particles, increasing their dimensions from 100 to
A comparison between the findings of the 200 nm, which is considered ideal to the evaluation
inguinal physical examination and histopathology wasof the sentinel lymph node.

carried out. From the 6 patients clinically considered Issues on penile cancer in oncology persist
N1, only 2 presented histopathologic disease. until these days. When should we perform a lym-
Table summarizes our study. phadenectomy? Should it be inguinal or ileoinguinal?
Due to a combination of factors, these questions are,
DISCUSSION in a certain way, antagonistic: on one side there is

high incidence of lymph node compromise; on the

Radiocolloids are commonly used agents to other, there is low sensibility and specificity of the
locate the sentinel lymph node. The node intake andietection methods, added to a high morbidity rate in
retention depend on: the site of the injection, the sizdymphadenectomies. Consequently, the uro-oncolo-

Table 1 -Overall findings and results.

Patient Probe Histopathologic Treatment Follow up

I *) ) PP Disease free
Il +) ) PP Disease free
1] ) - Tu excision Disease free
\V +) ) PP Disease free
\% *) ) PP /BIL / IRxt Under Irxt

Vi +) ) PP/ BIL / IRxt Disease free
VI (+) ) PP Disease free
VIl (+) ) PP /BIL / IRxt Disease free
IX +) ) PP Disease free
X ) ) PP /Em / IRxt* Under IRxt*
Xl (+) ) PP Disease free
Xl (+) ) PP Disease free

Probe = gamma probe examination; PP =Partial penectomy; BIL = Bilateral inguinal linfadenectomy; IRxt = Inguinal radiotherapy;
Em = Emasculation (patient with scrotal tumor recorrence); IRxt * = Tumor recorrence radiotherapy.
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gist faces the dilemma of having to choose betweerthree patients (3, 4, 8) are currently free of the dis-
an unnecessary treatment in about half of the case®ase (Table).
or surveillance, even knowing that a delay in treat- One patient (5) who presented gamma radia-
ment may decrease the patient’s chances of survivation intake and negative pathological evidence of me-
in up to 50% (11). tastasis, further developed bilateral inguinal metasta-
The validation of the sentinel lymph node con- sis. Actually, it was a case with identified inguinal
cept lead to a re-discovery of lymphoscintigraphy in mass detected in the physical examination, so it should
oncology. Then, isolated or not, lymphatic mapping not have been included in the study. The probe iden-
and intraoperative gamma probe have been widely usetified an inflammatory lymph node, since large lymph
to detect the sentinel lymph node in melanoma andhode masses do not intake the radiopharmaceutical
breast cancer. Recently, they have been used experitue to the destruction and disorganization of the lym-
mentally in other tumors, such as vulva and penis (12)phatic circulation. This patient underwent a bilateral
Contrary to what is observed in cases of melanomalymphadenectomy and inguinal radiotherapy and, at
there is no consensus on the real role of this novel apthe moment, is free of the disease (Table).
plication of lymphoscintigraphy in other tumors. In Another probe positive and pathology nega-
relation to melanoma, which is considered a gold stan+tive patient (10) had tumor recurrence in the scrotum
dard nowadays, the identification of the sentinel lymph (this patient underwent penectomy in another institu-
node occurs in more than 97% of the cases, even aftdion), and emasculation was necessary. At the mo-
considering the variety of lymph drainage in parts like ment, the patient is undergoing radiotherapy, since
neck and the trunk. Reproducibility of the method, the surgical margin was not appropriate.
whose rate varies from 85 to 88%, is very satisfactory In a recently published study on penile can-
(10). Similar rates are obtained in cases of axillarycer (15), 9 sentinel lymph nodes were identified in 5
lymph nodes in breast cancer (13). patients by intraoperative gamma probe, and then re-
So far, the most representative study on ma-moved. In 3 of them the sentinel lymph nodes were
lignant penile neoplasia was performed by Horenblasnegative. In 2 patients the sentinel lymph node was
et al. (14). In their prospective study, 55 patients inmacroscopically normal, but showed a single focus
stages T2 and T3, NO and N1 were analyzed, usingf metastasis in the microscopic examination of the
previous lymphatic mapping and probe for frozen section. In these cases, a complete dissection
perioperatory detection in association with patentwas carried out and no other lymph node metastasis
blue. In only 3.6 % of the cases the sentinel lymphwas found. All patients are free of the disease (mean
node was not identified; in 20% of the patients, thesefollow-up of 18 months, ranging from 16 to 23) (15).
lymph nodes were metastatic and after a 22-month At the present time, many uro-oncology
follow up, only one patient with negative node de- groups are enthusiastic with this technique. We have
veloped metastasis (2.3% of the cases). It is impor-observed some clinical studies for different types of
tant to mention that the probe alone was able to detumors, such as prostate (16) and penis (17,18). Even
tect 91% of the lymph nodes, identified by Cabanas has an optimistic view of this novel perspec-
lymphoscintigraphy (14). These results motivated ustive to an old issue (19).
to start the study using only the probe in pre- and We believe that nuclear medicine will become
transoperatory detection. an important tool to detect the sentinel lymph node.
In the present study, we were not able to iden-Its application will go further than simply tumor stag-
tify the sentinel lymph node in only one case (8.3%).ing. Previous detection of the tumoral implant in-
It was a T1 tumor that was excised with wide mar- creases the chances of cure and decreases morbidity
gins. In 2 patients (16.6%), the probe identified lymph rates, as radical lymphatic dissections are avoided.
nodes which were metastatic on pathology. They un-However, some technical questions have to be solved,
derwent partial penectomy with surgical margins, bi- as well as there is a need for standardization and vali-
lateral lymphadenectomy and radiotherapy. Thesedation of the referred method.

127



REFERENCES

10.

11.

GAMMA PROBE IDENTIFICATION OF PENILE SENTINEL NODE

Rutger E, Muller SH, Hoefnagel CA: Use of in-

traoperative probes in Surgical Oncology. In: IPC 13.

Murray, EIl TJ (eds.). Nuclear Medicine in clini-
cal diagnosis and treatment. London. Churchill
Livingstone, 2nd. Ed, v.2, Chapter 77, p.1025-
1034, 1998.

Cabanas RM: An approach for treatment of pe-14.

nile carcinoma. Cancer, 39: 456-466, 1977.

Morton DL, Wen DR, Wong JH, Economou JS,
Cagle LA, Storm FK, et al.: Technical details
of intraoperative lymphatic mapping for early

stage melanoma. Arch Surg, 127: 392-399, 15.

1992.

Demkow T: The treatment of penile carcinoma:
experience in 64 cases. Int Urol Nephrol, 31: 525-
531, 1999.

Chiu TY, Huang HS, Lai MK, Chen J, Hsieh TS,

Chueh SC: Penile cancer in Taiwan - 20 years
experience at National Taiwan University Hos-

pital. J Formos Assoc, 97: 673-678, 1998.

Mukamel E, DeKernion JB: Early versus delayed 17.

lymph-node dissection in carcinoma of the pe-
nis. Urol Clin North Am, 14: 707-711, 1987.

de Kernion JB, Tynberg P, Persky L, Fegen JP:
Proceedings: Carcinoma of the penis. Cancer, 32:
1256-1262, 1973.

Catalona WJ: Role of lymphadenectomy in car-
cinoma of the penis. Urol Clin North Am, 7: 785-
792, 1980.

PPettaway CA, Pisters LL, Dinney CP, Jularbal
F, Swanson DA, von Eschenbach AC, et al.;: Sen-
tinel lymph node dissection for penile carcinoma:
the MD Anderson Cancer Center experience. J
Urol, 154: 1999-2003, 1995.

Alazrakinp E, Eshima D, Eshima LA, Herla SC,
Murray Dr, Vassaut SP, et al.: Lymphoscintigraphy,
the sentinel node concept and the intraoperative
gamma probe in melanoma, breast cancer and

12.

16.

18.

19.

Lim RB, Wong JH: Sentinel lymphadenectomy
in gynecologic and solid malignancies other than
melanoma and breast cancer. Surg Clin North
Am, 80: 1787-1798, 2000.

Valdés Olmos RA, Jansen L, Muller SH,
Hoefnagel CA, Nieweg O: Contribution of
nuclear medicine to lymphatic mapping and
sentinel node identification in oncology. Rev Esp
Med Nucl, 18: 111-121, 1999.

Horenblas S, Jansen L, Meinhardt W, Hoefnagel
CA, de Jong D, Nieweg OE: Detection of occult
metastasis in squamous cell carcinoma of the
penis using a dynamic sentinel node procedure.
J Urol, 163: 100-104, 2000.

Akduman B, Fleshner NE, Ehrlich L, Klotz L:
Early experience in intermediate-risk penile
cancer with sentinel node identification using the
gamma probe. Urology, 58: 65-68, 2001.
Wawroschek F, Vogt H, Weckermann D, Wagner
T, Harzmann R: The sentinel lymph node concept
in prostate cancer — first results of gamma probe-
guided sentinel lymph node identification. Eur
Urol, 36: 595-600, 1999.

Han KR, Brogle BN, Goydos J, Perrotti M,
Cummings KB, Weiss RE: Lymphatic mapping
and intraoperative lymphoscintigraphy for
identifying the sentinel node in penile tumors.
Urology, 55: 582-585, 2000.

Steinbecker KM, Muruve NA:
Lymphoscintigraphy for penile cancer. J Urol,
163: 1251-1252, 2000.

Cabanas RM: Application of sentinel node

concept in urogenital cancer. Recent results.
Cancer Res, 157: 141-149, 2000.

Received: November 7, 2001
Accepted after revision: February 18, 2002

other potential cancers, Semin Nuc Med, 28: 55-Correspondence address:

68, 1999.

Dr. Lucio Flavio Gonzaga Silva

Wilbert DM: Lymph node metastases in penis Rua Dr. José Lino 141 / 1002
carcinoma. Therapeutic options and outcome.Fortaleza, CE, 60165-270, Brazil

Urologe A, 38: 332-336, 1999.

128

E-mail: luciofl@uol.com.br



GAMMA PROBE IDENTIFICATION OF PENILE SENTINEL NODE

EDITORIAL COMMENT

Itis rewarding to know that a number of stud- respectively. We will not be able to cure the patient
ies focusing on penile epidermoid carcinoma dissemi-unless the metastatic disease is diagnosed in the very
nation has been carried out. As in most cases lymbeginning; therefore, this type of study has to be care-
phatic metastasis are responsible for mortality, itfully carried out. It cannot be used in the clinical prac-
would be of utter importance to find a less aggressivetice without a precise protocol and without the pa-

method to detect them in the very beginning. Clinical tients’ awareness of the risks involved.

staging is poor, as even with the absence of adenopa-
thies, micro-metastasis are found in up to 39% of the

cases. Patients with positive unilateral lymph nodesreferences

are positive to malignancy in up to 70% of the cases,
and patients with palpable bilateral lymph nodes arej .
positive to malignancy in up to 42% of the cases (1).
Unfortunately, the concept of the sentinel lymph node,
stated by Cabanas, could not be proved in subsequent
studies (2,3). Our own experience showed that it failsp,
to detect the disease in 31.25% of the cases, as 5 out
of 11 patients who had a negative biopsy presented
tumor recurrence. Besides, we can find positive lymph
nodes out of the site stated by Cabanas associategl
with the sentinel lymph node negative to malignancy.

It seems that it occurred with one of the patients in
the present study.

This subject is complex and has been recentlys.
approached with the aid of lymphoscintigraphy. In
the present study, as in another mentioned (4), there
were failures in the detection in 1 and in 3 patients,
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