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ABSTRACT

' Nuclear Medicine Physician. ECOAR Medicina  [ptroduction: Lymphoscintigraphy of the lower limbs (LLL) is an effective method
Diagnéstica. Belo Horizonte, MG — Brazil. . . . . .
» Angiologist and Vascular Surgeon. ECOAR Medicina L0 @ssess lymphatic function. Objective: To present the case of 154 patients under-
‘ _ Diagnostica. Belo Horizonte, MG - Brazil.  going LLL between March 2009 and June 2010. Methods: Images of the pelvis and
? Cardiologist. Nuclear Medicine Service of ECOAR . . . . .. . .
Medicina Diagnéstica. Belo Horizonte, MG~ Brazil.  1OWer limbs were acquired after simultaneous intradermal administration of 1.0 mCi
* Cardiologist, Director of ECBC:?/I\;?}E/IO?ZISQZ D}\/l{%&f%ﬁ;ﬁ of 99mTc-Dextran 500 in 0.1 mL in the interdigital space of the first and second toes,
' " bilaterally. Results: 129 (83.77%) patients were female, mean age was 51.48 years, with
32 patients (20.78%) aged between 40 and 49 years. 58 patients (37.66%) had body mass
index between 25 and 30 kg/m2, 92 patients (59.74%) reported edema, lymphedema or
swelling as the reason for examination. 93 patients (60.39%) without previous vascular
surgery or procedure, 108 patients (70.13%) without previous inflammation, erysipelas
or trauma. 103 patients (66.88%) presented with bilateral swelling upon examination,
with 48 patients (31.17%) reporting edema that worsened in the evening. 77 patients
(50%) with symptoms for over a year. 31 patients (20.13%) were hypertensive. Scinti-
graphic findings: 149 patients (96.75%) with some abnormality upon examination, 38
with severe bilateral delay in lymphatic transit time, 85 (55.19%) with normofunctioning
lymph nodes, 62 patients with bilateral radiotracer drainage via small saphenous veins,
84 patients (54.55%) without collateral vessels, 92 (59.74%) without lymphatic retention,
85 patients (55.19%) without dermal backflow. 15 patients (9.74%) showed lymph nodes
in the popliteal region. Conclusions: Lower limb lymphoscintigraphy is available as a
method to detect lymphedema and changes in lymphatic drainage, and is important for
initial investigative screenings, early stage assessments of edema, and for monitoring
therapeutic, clinical or surgical interventions.
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RESUMO

Introducao: a linfocintilografia de membros inferiores (LMMII) € método eficaz para aval-
iar a drenagem linfdtica. Objetivo: apresentar 154 pacientes submetidos a LMMII entre
margo/2009 e junho/2010. Métodos: foram adquiridas imagens da pelve e MMII apos
administragao intradérmica simultanea de 1,0 mCi de 99mTc-Dextran 500 em 0,1 mL no
Submitted: 06/15/2011  €spago interdigital do primeiro e segundo pododdctilos bilateralmente. Resultados: foram
Approved: 111222012 examinadas 129 (83,77%) mulheres; média de 51,48 anos de idade; 32 (20,78%) na faixa
nstitution:  €Ldria entre 40 e 49 anos; 58 (37,66%) com indice de massa corporal entre 25 e 30 kg/
ECOAR Medicina Diagnéstica  m2; 92 (59,74%) com edema, linfedema ou inchago como motivo do exame; 93 (60,39%)
Belo Horizonte, MG=Brazl 35 submetidos a cirurgia ou procedimento vascular prévios; 108 (70,13%) sem processo
Corresponding Author: - inflamatdrio, erisipela ou trauma prévios; 103 (66,88%) com edema bilateral ao exame; 48
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Email bl ey (31,17%) com piora do edema no periodo noturno; 77 (50%) com evolucdo hd mais de um
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ano; 31 (20,13%) hipertensos. Achados cintilogrdficos:
149 (96,75%) com alguma alteragcdo ao exame; 38 com
atraso bilateral acentuado no tempo de transito linfdtico;
85 (55,19%) com cadeias linfonodais normofunciona-
ntes; 62 com drenagem do radiotragador via safena par-
va bilateralmente; 84 (54,55%) sem vasos colaterais; 92
(59,74%) sem retengao linfdtica; 85 (55,19%) sem refluxo
dermico; 15 (9,74%) com linfonodos em regiao poplitea.
Conclusoes: a LMMII é método disponivel para detecgdo
do linfedema e alteragées na drenagem linfdtica, sendo
importante para triagem inicial investigativa, avaliagdo
de edemas em fases iniciais e monitoramento de inter-
vengoes terapéuticas, clinicas ou cirtrgicas.

Palavras-chave: Cintilografia, Extremidade Inferior;
Linfedema; Tecnécio; Medicina Nuclear.

INTRODUCTION —

Chronic edema of the lower limbs (LL) is a common
complaint that may be the initial manifestation of se-
veral underlying diseases, among which lymphedema.
Interest in the study of chronic edema of the LL is incre-
asing due to the growing number of people affected,
as well as due to improvements in diagnostic methods,
successful surgical treatments for chronic deep venous
insufficiency, and the development of microvascular
surgery, which has made lymphovenous anastomosis
(LVA) and Iymphatic vessels transplant possible.

The lymphatic system is essential in maintaining
interstitial liquid balance and also for immunological
functions. LL lymphedema has a chronic and debilita-
ting evolution, with severe functional, aesthetic, and
psychosocial repercussions. It is characterized by leg
edema due to congestion by protein-rich interstitial fluid
caused by disorders related to lymphatic transport. Tho-
se disorders in lymphatic drainage are associated with a
deficiency in response to infection that may or may not
be associated to cellulite, which is thenacute infection
of skin and subcutaneous tissue in general caused either
by Streptococcus pyogenes or Staphylococcus aureus
and a common reason for hospitalization.!

The initial signs of lymphedema are generally soft
and painless edemata. The affected limb may feel he-
avy, especially at the end of the day and in warm wea-
ther, and symptoms may vary throughout the menstru-
al cycle.? It may take from weeks to months for the skin
to become thicker and for the edema to harden. As
cutaneous lymphatic vessels present a functional defi-
ciency, local immunological response is affected and
recurring skin infections are common, causing more
textured local lesions and worsened edema. Lack of
proper treatment results in the progressive increase in

limb size, severe functional disability, and disfiguring
edema formation, with psychological repercussions.?

The disease affects 140 to 300 million people all
over the world and frequency has increased with the
growing number of surgeries and oncological and ra-
diotherapeutic procedures performed.*

Primary lymphedema may be congenital (Milroy’s
disease), manifest before 35 years of age (lymphedema
praecox) or after (lymphedema tarda). It is more com-
mon among women, commonly starting at the menar-
che?, and may range from hyperplasia, hypoplasia due to
reduced lymph trunks (in number or in caliber), to apla-
sia, or the total absence of subcutaneous lymph trunks.
In primary lymphedema, no precipitating factors are in-
volved in the spontaneous swelling of the affected limb.

Secondary lymphedema may be related to a num-
ber of causes, such as lymph node dissection, ra-
diotherapy, damage or obstruction of the lymphatic
vessels by neoplasms (extrinsic compression by ab-
dominal or pelvic mass), trauma, filariosis, and other
parasitic infections. Its clinical expression generally
develops insidiously over months or years after the
initial aggression. Early and accurate assessment is
extremely relevant for defining adequate therapy.

Lymphoscintigraphy of the lower limbs (LLL) is
an efficient method to assess lymphatic drainage first
performed in the 1950s.>¢ Since then, significant ad-
vances have been made regarding the gamma came-
ras technology used and in the selection of optimal
size for pharmacological particles administered. It is
now used routinely and prominently.

The aim of this retrospective study is to describe
154 patients submitted to LLL between March 2009
and June 2010 and their correlated underlying lym-
phatic abnormalities according to physical exam and
lymphoscintigraphy findings.

MATERIALS AND METHODS

From March 2009 to June 2010, 205 patients un-
derwent LLL, 154 (75.12%) of which were included
in this study after they filled correctly and fully the
questionnaire handed to them moments before the
exam. The questionnaire characterized patients ac-
cording to sex, age, weight, height, reason for the
examination, reports of trauma, history of vascular
surgery or procedure, swelling, inflammatory pro-
cess or erysipelas, medication currently in use, and
current underlying diseases.
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LLLs were performed in a gamma camera with
double rectangular detector and high-resolution
collimators with parallel holes, 20% window centered
on the 140 keV photopeak, with the patient in supine
position and image acquisition of anterior projection
of both the pelvis and LLs, after simultaneous intra-
dermal administration of 37 MBq of 99mTc-Dextran
500 in volume of 0.1 mL in the interdigital space be-
tween the first and the second toes, bilaterally. Dy-
namic images were collected every minute, for 12
minutes, for quantitative analysis of the lymphogram
obtained from constructed areas of interest in the
inguinal area, and immediate raster images and late
static images after one hour and after three hours for
qualitative analysis.

Figure 1 - Image of patient with erysipelas for the
past six years, showing poorly healing wounds on
the left ankle, bilaterally.

Figure 2 - Image showing the intradermal adminis-
tration technique of 1.0 mCi of 99mTc-Dextran 500 in
a volume of 0.1 mL in the interdigital space between
the first and the second toes, on the left foot.
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Image analyses were used to verify any abnorma-
lities on lymphatic channels, absence of lymph nodes
and/or lymphatic channels, lymph nodes of the deep
lymphatic system in the region (e.g. in popliteal region),
collateral vessels, lymphatic retention, or dermal reflux.

The following criteria were considered to assess
lymphatic transport time: 1. Lymph nodes from the in-
guinal lymph node chain evidenced in early dynamic
images: lymphatic transport time preserved. 2. Lym-
ph nodes of inguinal lymph node chain highlighted
in images 15 minutes after radiopharmaceutical injec-
tion: slight delay of lymphatic transport. 3. Lymph no-
des of inguinal lymph node chain highlighted in ima-
ges 30 minutes after radiopharmaceutical injection:
moderate delay in lymphatic transport time. 4. Lymph
nodes of inguinal lymph node chain highlighted in
images 1 hour after radiopharmaceutical injection:
marked delay in lymphatic transport time.
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Figure 3 - LLL with no alterations in the transport
time of the radiopharmaceutical substance, eviden-
cing drainage of the radiotracer in the lymphatic sys-
tem via saphena magna and femoral veins, with no
signs of lymphatic retention and/or or dermal reflux;
within normal limits.
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Figure 4 - LLL evidencing discrete delay in lymphatic
transport time bilaterally. Left side inguinal lympha-
tic chains less impounding. Right LL: radiopharma-
ceutical drainage through the lymphatic system via
saphena magna and femoral veins quite visible, with
collateral vessels in its proximal third evidencing a
lymph node in popliteal fossa projection, as well dis-
crete signals of lymphatic retention and dermal re-
flux in ankle projection. Left LL: lateralization of the
radiotracer drainage through the lymphatic system
via saphena parva, with collateral vessels in its pro-
ximal half, and moderate dermal reflux and lympha-
tic retention in the distal half.
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Figure 5 - Monthly frequency of LLLs performed during the study period. .

Rev Med Minas Gerais 2013;23(2): 182-192

83,77%

Figure 6 - Sex stratification of patients in the study.
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Figure 7 - Stratification of patients by age group
intervals.

Patients’ ages ranged from 12 to 91 years, with ave-
rage age of 51.48 years.
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Figure 8 - Stratification of patients based on Body
Mass Index.

Out of the 154 patients, 92 reported edema, lym-
phedema or swelling as the reason for having the
exam; 31 mentioned edema linked to pain, and 7 pa-
tients reported pain.

Have you had any surgery or
another vascular procedure?

0,65%

22,08%

60,39% 16,08%

I:I did not answer |:| yes (non-vascular)
- no |:| yes (vascular)

Figure 10 - Percentage of patients previously submit-
ted, or not, invasive procedures to lower limbs.

From the total of 154 patients, 93 had never been
undergone any surgery or vascular procedure, while 34
had had surgeries in the LL more than a year previous.

What is the reason for your exam?

5,19%

|:| pain / cramps / burning

- edema + pain

|:| edema / lymphedema / swelling

Figure 9 - Main causes patients name as reasons for undergoing LLL.
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Have you ever suffered an inflammatory process/ erysipela or trauma to the lower limbs?

1.30%

16,23%

5,19%

4,55,%
2,60,%

70,13%

I:I erysipelas
I:I inflammation
- no

- did not answer

Figure 11 - Stratification of patients based on history of trauma, erysipelas, and inflammation.

Approximately 108 patients had never presented
with an inflammatory process, erysipelas, or trauma
in the LL. Among those who had, the occurrence had
been over a year before.

Do legs present withedemas (swelling)?

1,95%

19,48%

11,69%

66,88%

o
- bilateral

Figure 12 - Stratification of patients based on edema
(swelling) when LLL was performed.

[ JrightLL
] reft L

Bilateral edema was present in 103 out of the 154
patients at the moment of the exam, while 30 of them
presented edema in the left and 18 in the right.

At what time of the day does it get worse?

1,95%

14,29%
23,38%

29,22%

31,17%

-
I:I all day /

no specific time
I:I night

Figure 13 - Correlation between edema worsening and
time of day.

- afternoon
I:I morning

Out of the 154 patients, 48 reported worsening
of edema at night, 45 in the afternoon, and 22 in the
morning.
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For how long?

1,95%

50,00% 48,05%

[Ino
for over a year

] y

|:| last year

Figure 14 - Stratification of patients in the study based
on the occurrence of edema of the LL

Approximately 77 patients had presented with the
clinical profile for over a year 77 (50%). Among the
154 patients, 55 (35.71%) did not have any underlying
disease, 31 (20.13%) were hypertensive, 8 (5.19%)
were cardiac patients, 7 (4.55%) were diabetic, and 9
(5.84%) had some type of thyroid dysfunction.

Normal vs. Altered

3,25%

96,75%

|:| normal
- altered

Figure 15 - Percentage of LLLs considered normal or
altered.

Out of 154 patients, 149 presented some alteration
in the scintigraphic study.
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Transport time

marked bilateral delay 24,68%
marked L delay
marked R delay

moderate bilateral delay

moderate L delay 221%
moderate R delay
slight bilateral delay
slight L delay

slight R delay
preserved L 9,42%
preserved R 4,22%

bilateral preserved 20,78%

0 10 20 30 40 50 60 70 80

Figure 16 - Frequency of lymphatic transport time va-
riations for every limb studied and evidenced by LLL.

Marked bilateral delay in lymphatic transport time
was found in 38 out of the 154 patients.

Lymphonode chains

5,84%

20,13%

18,83% 55,19%

Less uptake
bilaterally

Less uptake to the L

Less uptake to the R Functioning normally

Figure 17 - Frequency of unilateral, right or left and
bilateral involvement, according to scintigraphic
analysis.

Out of the 154 patients, lymph node chains func-
tioned normally in 85.
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Tracer Drainage of the Lymphatic System
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40,26%

26,97%

3,25%
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Figure 18 - Distribution of radiotracer drainage by the lymphatic system located in different regions of the LL by

number and percentage of patients undergoing LLL.

In 62 patients, radiotracer drainage by tge lym-
phatic system happened through the saphena parva,
bilaterally.

Collateral Vessels

16,23%

16,88%
54,55%

12,34%

- Bilateral |:| L
B

Figure 19 - Stratification of visibility of collateral paths
for lympahatic drainage of the LL both unilaterally and
bilaterally, per patient evaluated.

Collateral vessels were not present in 84 patients
and 25 had them bilaterally, 26 on the right and 19 on
the left.

Lymphatic Retention

12,34%

11,69%

59,74%

16,23%

- bilateral
Bl -

L
no

Figure 20 - Stratification of patients based on lympha-
tic retention distribution.

There were no signs of lymphatic in 92 patients
and the other 19 had bilateral lymphatic retention, 18
on the right, and 25 on the left.
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Dermal Reflux

20,78%

9,09%
55,19%

14,94%

|:| bilateral
-

Figure 21 - Stratification of patients based on the pre-
sence and laterality of dermal reflux.

Out of the 154 patients, 85 patients presented no
dermal reflux and 32 had dermal reflux bilaterally, 14
on the right and 23 on the left. Out of the 154 patients,
15 (9.74%) revealed lymph nodes in popliteal region
on one side or bilaterally.

DISCUSSION

In chronic edema of the LL, anamnesis and cli-
nical examination are the cornerstones of the initial
approach to rule out cardiac, renal, hepatic, endocri-
ne or post-traumatic systemic causes. Local causes
include primary and secondary lymphedema, lipo-
dystrophy, deep vein thrombosis, and chronic venous
disease, as well as post-operative complications of
surgical procedures, cellulite, Baker’s cyst and cyclic
idiopathic edema.? Diagnosis of pathological circula-
tion impairment is frequently reached by exclusion
of other potential causes that can lead to edema.
Lymphedema of the LL has a complex pathogenesis,
arising from congenital abnormalities, obstruction or
damage of lymphatic channels or, even, from functio-
nal alterations of the lymphatic system.

LLL is a technique to distinguish the lymphatic cau-
ses for edema of the LL from other disorders such as
obesity, venous disease, and hypoalbuminemia. Scin-
tigraphic examination of the lymphatic drainage of the
LLin cases of venous disease, however, is also relevant,
considering that the cycle edema-infection-fibrosis can

Rev Med Minas Gerais 2013;23(2): 182-192

lead to further lymphatic drainage deterioration, also
affecting lymphatic pathways. Besides, some forms of
lymphedema are more prone to respond positively to
treatment and LLL can help identify such cases.”

LLL is a simple, non-invasive method, linked to
an effective low dose, acceptable even for children.
It is low-cost and can provide precise physiological
information on the lymphatic system and show func-
tional deficiencies in lymphatic transport, even befo-
re morphological alterations such as edema, fibrosis
or epidermic alterations emerge. This means that a
significant number of patients, even with no prior ma-
nifestation of edema or signs of lymphedema, present
suggestive scintigraphic findings for clinically com-
pensated primary lymphedema, which predisposes
them to erysipelas. LLL has a 100% specificity and
sensitivity ranging between 90 and 95%.%

In patients with primary lymphedema, delay or
absence of drainage of the radiopharmaceutical are
common, with absent or poorly visible lymphatic
vessels, unidentifiable regional lymph nodes and, at
times, dermal reflux in early images. Those findings
are considered diagnostic in the absence of a clinical
background suggesting secondary causes.

Patients with secondary lymphedema are more
prone to present at the scintigraphic study prominent
lymphatic vessels or lymphangiectasia, collateral ves-
sels, delay transporting the radiopharmaceutical and
dermal reflux in late images.

There may be mixed etiologies for lymphedema,
for example, a secondary factor that causes subcli-
nical lymphatic hypoplasia. These cases are, many
times, revealed through the scintigraphic patterns of
primary and secondary lymphedema.

The results obtained via LLL may vary according
to the radiopharmaceutical used, volume and activi-
ty injected, pH, electric charge, and hydrophilicity. In
this case study, simultaneous intradermal administra-
tion of 37 MBq of 99mTc-Dextran 500 in 0.1 ml volume
was used in the interdigital space of the first and se-
cond toes, bilaterally, an easily reproducible method.

The transport of the radiopharmaceutical is accele-
rated by mechanical stimulation (massaging, physical
stress), as well as by the increased hydrostatic pressure
on the interstitial fluid by edema or orthostatic position.

The results presented here suggest a strong corre-
lation between the abnormalities in lymphatic draina-
ge and clinical examination findings such as cellulite,
even though it is not possible to tell whether cellulite
was the cause or an effect of the lymphatic abnorma-
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lities found. The fact that some patients with no pre-
vious history of cellulite present alterations upon LLL
suggests that lymphatic alterations precede cellulite.

Furthermore, damage to lymphatic drainage pa-
thways seems to be permanent, conferring increased
risk of swelling (edema) and infection. Thus, patients
with cellulite found on clinical examination must
be assessed with lymphoscintigraphy to check for
lymphedema diagnosis. In patients with at least two
previous episodes of cellulite, lymphograms with
significant lymphatic alterations are found, and post-
-cellulite edema episodes are underestimated and
underreported.! De Godoy et al.® estimate that 77%
of the patients who had at least two episodes of ery-
sipelas bear scintigraphic abnormalities due to the
lymphatic involvement.

Baulieu et al'® analyzed LLL of 32 patients with
tibial fractures treated surgically and discovered that
untraced inguinal lymph nodes enables prediction of
late LL edema in the post-operative phase. This study
suggests that LLL is able to identify patients with high
risk of developing lymphedema. When performed
early LLL, allows for the implementation of preventi-
ve strategies to minimize that risk.

The main objectives of the treatment are remis-
sion of complaint, preventing disease progression
and reducing the size of the affected limb. Conser-
vative therapies are available, including pharmaco-
logical therapies and surgery. In milder cases, slight
elevation of the limb and compression socks may
be successful. Other conservative actions include
massage and special exercise to stimulate lymphatic
drainage. At first, the combination of those actions
is normally used. Surgery is often reserved for refrac-
tory cases and aggressive therapy with antibiotics is
necessary when there is infection on the limbs so as
to avoid new lymphatic obliterations. Patients with
more than two events of cellulite in 12 months and
scintigraphic pattern that confirms alteration in lym-
phatic drainage must be properly assessed, and anti-
biotic prophylaxis considered.!

CONCLUSION

Clinical differentiation between lymphatic and
non-lymphatic edemata is usually difficult and cau-
ses patients to undergo a number of inconclusive,
costly, and even unnecessary investigations. It is es-
sential to establish an adequate algorithm applicable

to the resources locally and that may contribute to
the early and accurate diagnosis of lymph circulation
disorders. Early intervention and efficient therapy
can result in a consequent satisfactory development
that prevents the affected limb from developing tissue
degeneration or formation of chronic lesions.

As a safe, trustworthy, and low cost method to
confirm the direct involvement of the lymphatic sys-
tem as an etiological factor in the pathogenesis of LL
edema is effectively found in the LLL technique.

Lymphedema and alterations in lymphatic drainage
are very frequent entities in the population in general,
which makes LLL an important tool not only for initial
investigative screening but also to assess initial phases
of edemata or even for the follow-up and monitoring of
therapeutical, clinical or surgical interventions.

REFERENCE

1. Soo JK, Bicanic TA, Heenan S, Mortimer PS. Lymphatic abnor-
malities demonstrated by lymphoscintigraphy after lower limb
cellulitis. Br J Dermatol. 2008 Jun; 158(6):1350-3.

2. Tiwari A, Cheng KS, Button M, Myint E Hamilton G. Differential
diagnosis, investigation, and current treatment of lower limb
lymphedema.Arch Surg. 2003 Feb; 138(2):152-61.

3. Szuba A, Shin WS, Strauss HW, Rockson S.The third circulation:
radionuclide lymphoscintigraphy in the evaluation of lymph-
edema.J Nucl Med.2003 Jan;44(1):43-57.

4. Dabrowski J,Merkert R,Kusmierek J. Optimized lymphoscintigra-
phy and diagnostics of lymphatic oedema of the lower extremi-
ties.Nucl Med Rev Cent East Eur. 2008; 11(1):26-9.

5. Walker LA.Localization of radioactive colloids in lymph nodes.J
Lab Clin Med 1950; 36:440-9.

6. Sage HH,Gozum BV.Lymphatic scintigrams: a method for study-
ing the functional pattern of lymphatics and lymph nodes. Can-
cer 1958; 11:200-3.

7. Scarsbrook AFGaneshan A, Bradley KM. Pearls and pitfalls of ra-
dionuclide imaging of the lymphatic system.Part 2: evaluation of
extremity lymphoedema. Br J Radiol. 2007 Mar; 80(951):219-26.
Epub 2006 May 25.

8. Khan O,Maharaj RRampaul R,Archibald A, Naipaul R, Loutan N.

Lymphoscintigraphic evaluation of chronic lower limb oedema.
West Indian Med J.2003 Jun; 52(2):136-9.

9. Godoy JM, de Godoy ME Valente A, Camacho EL, Paiva EV. Lym-
phoscintigraphic evaluation in patients after erysipelas. Lym-
phology. 2000 Dec; 33(4):177-80.

10. Baulieu Eltti R, Taieb W,Richard G,Martinat H,Barsotti J.Lympho-
scintigraphy: a predictive test of post-traumatic lymphedema of
the lower limbs. Rev Chir Orthop Reparatrice Appar Mot. 1985;
71:327-32.

Rev Med Minas Gerais 2013;23(2): 182-192

191



Lymphoscintigraphy of the lower limbs: a retrospective study of 154 cases from March 2009 to June 2010

192

. Tartaglione G, Pagan M, Morese R, Cappellini GA, Zappala AR,

Sebastiani C, et al. Intradermal lymphoscintigraphy at rest and
after exercise: a new technique for the functional assessment of
the lymphatic system in patients with lymphoedema. Nucl Med
Commun.2010 Jun; 31(6):547-51.

Haddad Filho D, Kafejian-Haddad AE Alonso N, Perez Mdel C,
Castiglione M, Fukutaki MF et al. Lymphoscintigraphic appraisal
of the lower limbs after liposuction. Aesthet Surg J.2009 Sep-Oct;
29(5):396-9.

Damstra RJ, van Steensel MA, Boomsma JH, Nelemans PVeraart
JC. Erysipelas as a sign of subclinical primary lymphoedema:
a prospective quantitative scintigraphic study of 40 patients
with unilateral erysipelas of the leg. Br J Dermatol. 2008 Jun;
158(6):1210-5.

Pecking ARAlbérini JL,Wartski M, Edeline V, Cluzan RV.Relation-
ship between lymphoscintigraphy and clinical findings in lower
limb lymphedema (LO): toward a comprehensive staging. Lym-
phology. 2008 Mar; 41(1):1-10.

Sapienza MT, Endo IS, Ferraro GC, Tavares MGM, Campos Neto
GC, Guedes Neto HJ, et al. Criteria for semi-quantitative analysis

16.

20.

Rev Med Minas Gerais 2013;23(2): 182-192

of lymphoscintigraphy in lower limb lymphedema. J Vasc Bras
2006; 5(4):288-94.

Habib GS, Saliba WR, Kotler C, Ben-Haim S. Acute lymphedema
of the lower extremities revealed by lymphoscintigraphy. Clin
Nucl Med. 2002 Oct; 27(10):727-8.

Kiiciik NO, Giilev B, Aras G, Kir KM. Evaluation of persistent
edema with lymphoscintigraphy after femoral artery injury. Clin
Nucl Med. 2002 Mar; 27(3):227-8.

Mrhac L, Al-Sharhan M. Imaging of angioendothelioma by lym-
phoscintigraphy. Clin Nucl Med.2001 Nov; 26(11):979-80.

Miranda F Jr, Perez MC, Castiglioni ML, Juliano Y, Amorim JE,
Nakano LC, et al. Effect of sequential intermittent pneumatic
compression on both leg lymphedema volume and on lymph
transport as semi-quantitatively evaluated by lymphoscintigra-
phy. Lymphology. 2001 Sep; 34(3):135-41.

Suga K, Kume N, Matsunaga N, Motoyama K, Hara A, Ogasawara
N. Assessment of leg oedema by dynamic lymphoscintigraphy
with intradermal injection of technetium-99m human serum
albumin and load produced by standing.J Nucl Med. 2001 Mar;
28(3):294-303.



