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PRESENTATION FROM THE NEW EDITORIAL BOARD

“’.'_ /I

Pror. Saxpro MICHELING Pror, Fraxcesco Boocarnpo
(ditor in Chief) {Vice Editor in Chief)

It is with great emotion and honour that, as newly appointed editors and coordinators of this prestigious scientific
journal, we would like to underline the important work done by the Past Editors-in-Chiet who. thanks to their
scientific knowledge and expericnce, have contributed to make the journal a reterence point in the international
scientific lymphological field. It is just thanks to the high quality of the editorial board and to the collaboration of
renown scientists of this branch of the medical science that the EJLRP reached greater and greater interest towards its
contents.

Our foremost aim will be to keep on following the same way to enrich the value of the journal. trying to have it
included in the ISI to augment its value also as concerns the impact factor, thanks to its ajJready programmed wider
international diffusion as well.

Following the best scientific tradition, we wish to invite all scientists of this tield to widespread their knowledge
through this journal for an open and fair exchange of experiences in the scientific ambit, respecting the editorial rules.
At the same time we would like to invite the reviewers of the articles to answer within a relatively brief period of time
by their comments and observations to the editorial board., considering the validity of each article from the scientific
point of view, independently if one shares or not the contents. The history of science teaches us that what looks today
as revolutionary and against any apparent logic, can become tomorrow a reference point for new fields of scientific
research. I, conversely, the new reports are not based on any scientific basis they are likely to disappear as we are used
to obscrve {requently reading the international literature.

It is with this spirit. inspired to the steady scientific strictness but opened to the fair exchange among different opinions
of the international scientific community, that we start our cditorial task. with the hard intent to increasc the interest
towards the EJLRP. journal that is based on a solid culturat tradition. that has always contributed in the spreading of the
lymphological knowledge and that will widely continue to transmit it in the next years as a signal of continuity.

Foro ALESSANDRO Falbna For Grovasst Moy
(Assistant Fditor) (Assistant Editor)
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EPIDEMIOLOGY

According to data obtained from the International Literature —
which correspond to the official data published by the World
Health Organization in 1994 — the incidence of lymphedema
worldwide amounts to 140 million cases (about one person out of
201, Almost hall of lymphedemas are of primary origin,
characterized by congenital lymphangio-dysplasia. Other 40
millions have a parasitic origin (the most common forms arce
caused by Filaria Bancroft infection), and they are mainly present
it tropical and subtropical arcas (India. Brazil, South-Aflrica).
Some other 20 million cases are of post-surgical origin, mainly
lymphedemas secondary to breast cancer treatment. The other 10
million cases arc mostly caused by functional problems due to
lymphatic circulation overload (especially after deep venous
thrombosis of the leg and also in the so called Mayall Syndrome.
namely artery-venous hyperstomy due (o hyper-lymphogenesis).
With regard to the Italian situation. the results of domestic
cpidemiological rescarch have shown that primary lymphedemas
are morce frequent than secondary ones. Lymphedemas of the
upper limbs are mostly of secondary nature, whercas
lymphedemas of the leg are mainly of primary origin. Females are
more allected than males. and the most affected age group is the

3 to 4 decade of life.

The incidence of more or less manifest lvmphangitis as a
complication of lymphostasis is very high (practically in the
almost totality of cases). so much so that a prolonged antibiotic
treatment is almost abwavs required. [or therapeutic as well as
prophylactic purposcs. In particular. out of 945 patients obscrved
during an epidemiological study conducted by the Socicta Italiana
di Linfangiologia. practically from all Ttalian regions and also
from abroad (mainly from Europe). primary lymphedemas have
been detected in 57% of globally considered casces. while primary
lymphedemas of the arm amounted to 11% and of the legs
amounted to 726, With regard to the upper limbs, from an
etiopathogenctic point of view. in the great majority of cases.
lymphedema was due to axitlary lymph node hypoplasia. Upon
specific diagnostic investigations, even in lymphedema cases
triggered by lymphangitis or traumas, an underlying Iymphatic-
lymph node hypoplasia - a condition which predisposes to the
onset of fymph stasis in the alfected limb — has been demonstrated.
In almost all primary Iymphedemas of the leg, lymphangio-
adcenodyspluastic impairment has been detected, with hypoplasia
and inguinal-crural lvmph node fibrosclerosis in 93% of cases. and
with lymphatic-chylous gravitation reflux, even in the external
genitalia. due to valvular incontinence or failure of cctasic and
incompetent vessels, in the remaining 7% of cases. The clinical
onsct of these forms of Iymphedema has most frequently been
spontancous. without any apparcnt cause: conversely. in some
cases it followed lymphangitis or trauma. Sccondary lymphedemas
have been diagnosed in 43% of patients. Most upper limb
lymphedemas (989 ) were sccondary to axillary
lymphoadenectomy and/or radiation therapy for breast cancer
treatment. whercas in 2% of cases upper limb lymphedema ensued
after the resection of axillary lipomas. axillary lymph node
biopsics. or axillo-supraclavicular radiation therapy for lymphoma
treatment. Secondary [ymphedema in the leg was most frequently
observed following uterine cervix carcinoma (46% ). followed by
lymphedemas as a consequence of urological tumor surgery (39%)

(prostate. penis carcinoma, testicular seminal carcinoma).
melanoma treatment (6%¢). Hodgkin lymphoma. and also after

(26,

A

resectton of lipomas from the thigh (3%). varices surgery
and surgery for inguinal and crural hernia (1672).

Another tmportant outcome ol the assessment of approximately
200 women with arm Iymphedema sccondary to breast cancer
treatment is that lvmphedema developed in 20-25% of the women
who had undergone mastectomy or quadrantectomy with axillary
Iympho-adencctomy, a percentage which went up to 35% when
they were also treated with radiation therapy. These figures are in
line with those found in the international literature. However.,
owing to the high incidence of secondary lymphedema. it is
necessary to point out that lymphostasis prevention is possible.
through carly diagnosis, as well as timely treatment. This is very
important, not only for the severe psychological implications and
physical disability related to this discasc. but also for the
possibility to prevent severe and recurring lvmphangitic
complications and. in particular, the likely. although rarc. onset of
lymphangiosarcoma out of sccondary lymphedema.

Recommendation: No final data ave yvet available on
Iympliedema epidemiology in Taly and in the world, in
partictlar on primary (vmphedema. As to secondary
Iympliedema, comparable data have been reported in the
literanre, not only on its diagnosis. complications, and
prevention, but also on its incidence, prevalence, time of
onset, visk factors. Grade B recommendation

CLASSIFICATION

Lymphedemas arc generally divided into primary or congenital,
and acquired or seccondary lymphedemas.

Primary lymphedemas are further distinguished into connatal.
namely alrcady present at birth: carly onset lymphedemas. if they
develop before 35 years of age: late onset lymphedemas, if they
develop after 35, In the connatal group of Iymphedemas, a further
distinction is made between sporadic and heredofamilial forms,
mostly to be considered as more or less complex malformation
syndromes cither linked or not with genetic anomalies. C.
Papendiceck™s Classification is generally followed to identify the
type of dysplasia underlying the various forms of congenital
lymphedema: LAD I (lymphangiodysplasia - dysplasia of the
lvmphatics): LAD II (lymphadenodysplasia - lymph node
dysplasia): LAAD (Iymphangioadenodysplasia - dysplasia of the
lvmphatics and lymph nodes). The term dysplasia includes
agencsis. hypoplasia. hyperplasia. tibrosis, lymphangiomatosis.,
hamatomatosis, valvular insufficiency.

Secondary lymphedemas may be distinguished into post-surgical,
post-trauma, post-lvmphangitis. and parasitic lymphedemas.

Recommendation: In secondary Ivmphedemas, in particular
in post-traumatic and post-Ivmphangitic forms., but also in
those developed after surgery and/or radiation therapy, a
constitutional predisposition is almost abwvavy observed
(congenital dvsplasia of the Iviphatics and/or Ivimpl nodes. )
Grade B recommendation.
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Iymphatics swollen with lymph. Investigations ol venous
circulation with Color-Doppler Ultrasound — commonly employed
for the instrumental assessment of an cdematous mb —,
Phlebhoscintigraphy. and Phlebography (if required. based on the
Ultrasound examination outcome) arc essential. Investigations of
arterial circulation may also become necessary in pan-
angiodysplasia conditions associated with lymphedema. In all
these cases, in addition to Color-Doppler Ultrasound. digital
arteriography may also be useful. Indirect Lymphography.
Fluorescent Microlymphography. Houdack - McMaster
Lymphochromic Test. (low and lymph pressure measurement. as
well as Laser Doppler may all provide uscful information on
anatomic and functional conditions of blood micro-circulation
(Laser Doppler), as well as of initial lymphatics and lymphatic
collectors. However, their clinical usce is Timited.

Genetic Testing

Genetic testing is almost becoming practical to define a limited
number of specific hereditary syndromes with discrete gene
mutations such as lymphedema-distichiasis and some forms of
Milroy disease. The future holds promise that such testing
combined with careful phenotypic descriptions will become
routine to classify familial lymphangiodysplastic syndromes and
other congenital/genetic-dysmorphogenic disorders characterized
by lymphedema. lymphangicctasia, and lymphangiomatosis.
Receent studies have shown the association between lymphedema
and anomalics of chromosomes 5. 16, 18, and 21.

Biopsy

Caution should be exercised before removing cnlarged regional
lymph nodes in the setting of longstanding peripheral lymphedema
as the histological information is seldom helpful, and such
excision may aggravate distal swelling. Fine needle aspiration with
cytological examination by a skilled pathologist is a useful
alternative if malignancy is suspected.

Immunohistochemical Investigations

Interesting immunohistochemical investigations have recently
been conducted on lymphatics-lymph node material taken
during tymphatic microsurgery and on the interstitial matrix.
These studics have yiclded valuable information on
lymphedema physiopathology. In particular, dysfunctions of
tymphatic vessel walls and of Iymph nodes have been identified
and classified. They progressively develop and evolve in
parallel with lymphedema progression and. more specifically,
proportionally with lymphedema duration. These obscrvations
have confirmed that, for a proper treatment of this disorder.,
whencver lvmphatic drainage is lacking or obstructed, it is
essential to resume its good functioning, as soon as possible. In
this way. successful and long-lasting results will be obtained.
through the preservation of a good autonomous lvmphatic pump
performance linked with smooth muscle fibrocells that are
normally present in lymphatic pre-collectors and collectors, as
well as in lymph node capsules. With disease progression,
smooth muscle cells are gradually lost and replaced by non-
dynamic fibrosclerotic tissue.

Recommendation: Lymphoscintigraphy, High Resohution
Ultrasonography and Color Doppler Ulrrasound are
emploved in the first level of diagnosis. Ultrasonography,
CT, MRI and Ivmphography in the second level of diagnosis;
philebography, arteriography, genetic testing, and biopsy in
the third level. Grade A.

TREATMENT

Therapy of peripheral lymphedema is divided into conservative
(non-operative) and operative methods.

Non-operative Treatment

A) Physical therapy

| - Combined Physical Therapy (CPT). This methodology
generally involves a two-stage treatment program: the first phase
consists of skin care, manual lymph drainage. range of motion
exercise and compression, typically applied with multi-layered
bandage-wrapping. Phase 2 (initiated promptly after Phase 1) aims
to maintain and optimize the results obtained in Phase 1. 1t
consists of skin care. compression by a low-stretch clastic stocking
or sleeve, continued “remedial™ cxcrcise, and repeated manual
lymph drainage, as needed. Prerequisites of successful combined
physiotherapy arc the availability of physicians (i.e., clinical
lymphologists), nurses, and therapists highly trained and educated
in this method. Compressive bandages, when applicd incorrectly,
can be harmful and/or uscless. A prescription for fow stretch
elastic garments (custom made with specific measurement if
nceded) to maintain lymphedema reduction after CPT is essential
for long-term care. Failure of CPT is confirmed only when
intensive non-operative treatiment in a clinic spectalizing in
management of peripheral lymphedema and dirccted by an
cxperienced clinical lymphologist has been unsuccessful.

2 - Uniform and/or Intermittent Pneumatic Compression.
Pncumomassage is usually a three-phase program: treatment of
lymph nodes proximal to the extremity, to prepare them and avoid
engorgement; external compression therapy. using appropriate
pressure vatues depending on the clinical stage of lvmphedema;
compression stockings or sleeves or multilayered bandaging are
then used to maintain edema reduction.

3 - Manual Lymph-drainage. Mostly performed according to the
conventional methods of the German and Belgian schools. The
various massage techniques may also be combined, on a case by
case approach. Not to be performed too vigorously. in order to
avoid damage to lymphatic vessels and lymph nodes.

B) Drug therapy

1 - Benzopyrones (b.): these drugs include Coumarine and its
derivatives (alpha-B.) and Biotlavonoids and their derivatives
(gamma-b., Diosmine, Rutine. Esperidine. Quercetine, etc.)
Alpha-b. act as follows:
* Increase capillary tone
» Reduce capillary permeability to proteins
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on the anatomic picture at the time of surgery, and performed at
1/3 midportion of the forearm volar surface and in the
inguinocrural region for the arm and leg. respectively. Conversely,
with reconstructive microsurgery technigues. the Iymphatic flow is
resumed by overcoming the obstruction site cither through a direct
anastomosis of afferent and efferent lymphatics. or through the
implant of autologous or venous segments between collectors
down and upstream the obstruction: Lymphatic-lymphatic
Anastomosis (LLA}. Segmental Lymphatic Vesscl
Autotransplantation (SLAT). Lymphatic-Venous- Lyimphatic -
Plasty or Lymphatic-Venous- Lymphatic Anastomosis (LVLA),
Free Lymphatic- Lymph Nodal Flaps (FLF). With the LVLA
technique, also bilateral lymphedemas can be treated. without risk
of causing any iatrogenic lymphedema on the harvest site. as could
instcad happen when harvesting a lymphatic-lymph node
specimen. Indications for the various microsurgical techniques
depend on the presence of a viable lymphatic-venous pressure
gradient in the alfected limb. Should lymphostatic deficiency be
associated with venous insufficiency (a condition mostly found in
the Jower extremitics: varices. venous hypertension, valvular
incontinence), derivative microsurgery is not recommended. while
only reconstruction techniques can be applied.

microsurgical lvmphatic-venous anastomosis to be immediately
performed together with axillary lymph node resection.
Further. lymphoscintigraphy performed in blood-relatives of
paticnts with primary Ivmphedema or in paticnts who have
undergone radical lymphadenectomy for cancer treatment at the
root of the extremity or complementary radiation therapy. who
show no edema in the affected limb, may show a slower
radiotracer flow (presence of lymph node stops along the
extremity which could not be otherwise displayed). This is a sign
of some propensity to developing lvmphedema (preclinical
studies).

Recommendation: Conventional suvgical debulking-
resective fechniques are 1o be confined to cases in whicl it is
necessary 1o remove excess skin and subcutaneous tissue of
the lvmphedematous limb, following a significcn
Ivimphedema reduction with CPT and/oy microsurgery.
Microsurgical procedures are highly beneficial specially in
the early stages of disease: through the resumption of
preterential ymph flow patlovays in the affected extremiry,
good resuldts (even healing) can be achieved with
Microsurgery. Long term efficacy of lvmphatic-venous
anastomoses mainly depends on the accuracy of the adopred
technigue (the wse of the operative microscope is essential )
and on disease stage. Grade B.

PREVENTION

Prevention of lvmphedema secondary to breast cancer treatment
with surgery and/or radiation therapy is possible today specially
thanks to lymphoscintigraphy. which permits the study — before or
after tumor treatment — of the anatomic-functional lymph flow
system in the homolateral arm.

In this way, it is thus possible to identify patients at (low. medium,
or highj risk of secondary lymphedema onset. Therefore. these
patients could successfully benefit from early — rather than late -
therapeutic measures which best suit them on a case by case basis,
depending on the identified lvmph flow damage extension.

This investigation must be performed by subcutaneous (and not
intradermal) radiotracer injection into the interdigital folds at the
root of the extremity. in order to ensure that therc is no tracer
escape and, therefore. no false positive results from the test.

The Protocol for Secondary Lymphedema Prevention following
breast cancer treatment drawn up by Societa Italiana di
Linfangiologia provides a list of clinical and lymphoscintigraphic
criteria on which preventative measures have been established to
be taken before, during. and after surgery. including the option of

Recommendation: Today, the chances to prevent arm
Ivmphedema secondary 1o breast cancer treatment are real,
through the implementation of a prevention protocol hased
on clinical criteria, as well as on Ivmphoscintigraphy
outcome. Grade B.

Societa Italiana di Linfangiologia
“GUIDELINES - EBM
ON THE DIAGNOSIS AND THERAPY
OF LYMPHEDEMA™

Recommendations:

Grade A - Randomized clinical trials, meta-analyses, no
heterogencity

Grade B - Randomized clinical trials also on small
populations, meta-analysis also of non
randomized trials. some heterogencity is
possible

Grade C - Recommendation based on observational studies
and on consensus reached by the authors of these
guidelines.

Societa Italiana di Linfangiologia
“GUIDELINES - EBM
ON THE DIAGNOSIS AND THERAPY
OF LYMPHEDEMA”™
FUTURE PROSPECTS

¢ PREVENTION OF PRIMARY LYMPHEDEMA
* GENE THERAPY

ANGIODYSPLASIA AND LYMPHEDEMA

Cases of lymphatic dysplasia associated with vascular defects are
defined as hemolymphatic malformations. According to the
Hamburg classification (1988), congenital vascular malformations
are grouped depending on the predominant defect: arterial. venous,
lymphatic defects, A-V shunting defects or combined vascular
defects. Each of these pictures is then subdivided into truncular
and extratruncular forms, depending on the time and site of
embryo defect onset.
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SUMMARY

The aim of the present study was to investigate changes in
[ranscutaneous oxygen partial pressuwre (pQ,) in patients with
chronic ymphedema during a comprehensive treatment program
including up to 10 davs of manual ymphatic drainage combined
with compressive bandaging and physical exercising. The clinical
course of edema and the owtcome of therapy were assessed by
additional serial measurement of the volumes and circumferences
of edematous and nonedematous limbs.

A positive inmnediate effect on the edematous linbs was seen in all
age groups of patients during the daily treatment sessions. During
the 10-day treatment course, there ywas an incredse in
transcutaneous pO., i the edematous limbs. which reaclied values
comparable to those of lrealthy subjects at the end of treannent.
The results presented here confirm that Iymphedema impairs
transcutaneous pO, and hence reduces the oxygen supply of the
skin, thereby promoting the developivent of complications such as
ervsipelas and hyperkeratosis.

KLy worps: chronic lymphedema, transcutancous oxveen partial
pressure, manual lymphatic drainage, immediate effect, long-term
effect

INTRODUCTION

Chronic tymphedema is characterized by the presence of
abnormally Targe amounts of high-protein fluid in the interstitial
spaces (Foldi, Kubik 1989) (1). The lack of drainage of plasma
proteins leads 1o reactive connective tissuc proliferation with
perivascular fibrosis and sclerosis, accumulation of fat. and
damage 10 blood vessels and parenchymal cells induced by stasis
of lymphatic flow (Talarico et al. 1991, Lotze. Richter 1989, Foldi.
Kubik 1989) (2. 3. 1). The resulting impairment of
microcirculation and excessive metabolic burden of the tissue
promotes the formation of radicals (Siems ct al. 1999) (4).
Connective tissuc proliferation and radical formation reduce the
oxvgen supply to the skin, affecting in particular the subcutaneous
layer in lymphedema patients. In addition. the excessive retention

of fluids and proteins in lvmphedema results in a longer diffusion
pathway for oxygen and nutrients.

Published data (Wicnert and Lentner 1993) (5) show that
measurement of oxygen partial pressure (pO, ) allows for
assessing the microcirculation of the skin and the oxygen

content of the tissue. The measurcd values correlate with the
vitality of the skin, which decreases with the pO, (Jiinger et al.
1994) (6).

In the present study, we investigated changes in transcutancous
pQ. in patients with chronic stage 1l lymphedema of the limbs of
different origin during a comprchensive physical treatment
program. A total of 6 edematous arms and 13 edematous legs were
investigated and compared to the results in 22 novmal controls.
The therapy of choice in chronic lymphedema is comprehensive
physical therapy (Brunner, Frei-Fleischin 1993, Foldi) (7. 1)
comprising manual lvmphatic drainage (MLD). compressive
handaging, and physical exercising. A course of MLD reduces
edema size and the circumference of the affected limb and
nmproves tissue consistency.

Assuming that the tissue alterations occurring secondary to
chronic lymphedema change the oxygen supply of the tissue, we
undertook the present study to show for the first time that there is
an association between changes in pO, and changes of the tissue
structure in chronic lvmphedema. If such an association can be
demonstrated. noninvasive measurement of transcutancous pO,
could be used for assessing lymphedema.

A further aim of our study was to evaluate the therapeutic efficacy
of manual lymphatic drainage by means of the mcasured changes
in pO,.

MATERIAL AND METHODS

The study included 11 female and 3 male patients with chronic
Ivmphedema of one or both limbs. The patients had a mean age of
54 years (range 34 1o 76 years) and a mean BMI of 27.1 (+ 3.9).
Thirteen patients (92.8%) had stage 11 lymphedema and one
patient had an artificial edema. Most patients (71.4%) had
undergone MLD and compression therapy before.

The control group comprised 22 healthy. physically normal (BMI:
21.7 £ 2.6y individuals. These were 21 females and 1 male with a
mean age of 34 years (range 21 to 56 vears).

Normal blood pressure was an inclusion criterion for patients and
controls. Exclusion criteria for both groups were venous
insufficiency. peripheral arterial occlusive disease, congestive
dermatitis. skin infections. status post radiotherapy, status post
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Diagram 1
Comparison of normai oxygen partial pressure (pO,)
in healthy controls with pretherapeutic pO, in edematous limbs

transcutaneous pO,

Legs Age group 3

Arms Age group 3

@ normal pO2 @ peatharapautic pO2

Diagram 2
Pretherapeutic oxygen partial pressure in affected limbs before
the 1**and 10" MLD

transcutaneous pO.

Arms Age group 2 Legs Age group 2 Legs Age group 3

—— i T O geafmi agenne pO2 10

cdematous arms. There was a beneficial immediate effect alter
cach treatment session but there was no significant difference
between the pretherapeutic and postiherapeutic pO.. The mean
difference between these values was 0.6 = 0.3 kPa. The greatest
difference in pO, was seen after the 7% MLD (maximum of 1.5 %
0.9 kPa).

The edematous legs in age group 2 (n = 6) showed a positive
immediate responsc to treatment but the ellect was again not
significant. The mean difference in trancutancous pO, was 0.9 =
0.3 kPa. The difterence between the pretherapeutic and
posttherapeutic pO, was greatest after the 9th MLD (maximum of
1.4 + 0.8 kPa).

Age group 3 comprised 2 patients with chronic edema of the upper

limbs (n = 2) who underwent a course of 6 MLDs. There was no
positive immediate effect.

The edematous lower limbs (n = 7) in age group 3 showed a
positive immediate effect but without a significant difference in

pO, before and after completion of the course of treatment.
Comparison of the posttherapeutic transcutancous pO, values
measured in the patients with the normal values determined in the
controls according to age group and affected limb revealed nearly
normal values for the upper limbs in age group 2. The
transcutaneous pQ, at the end of therapy was 10.0 + 1.6 kPa
compared 10 9.1 + 1.6 kPa in the controls ( Diagram 2). The
difference was no longer signiticant. There was likewise no
significant difference for the Jower edematous limbs in age group
2 between the normal pO, value (8.4 + 1.0 kPa, n = 12) and the
posttherapeutic value (9.0 = 2.1 kPa) in the patient group (n = 0).
In age group 3 the transcutaneous pO, of the lower edematous
limbs at the end of therapy (8.0 + 2.2 kPa) was close to the normal
valuc of the controls (8.1 + 1.3 kPa). The difference was not

significant. The posttherapeutic pO, for the lower edematous limbs

in age group 3 was 0.3 + 0.6 kPa compared to 7.2 £ 0.7 kPa in the
controls. There was no signiticant change (Table 4).

DISCUSSION AND SUMMARY

The study presented here investigated changes in transcutaneous
oxygen partial pressure in patients with chronic lymphedema of

TapLE 4
MEAN OXYGEN PARTIAL PRESSURE [KPA]
PATIENT GROUP
CONTROL GROUP
EDEMATOUS SIDE NONEDEMATOUS SIDE
AGLE NO. OF g NO. O PRETHIERA- POSTTHLERA- NO. OF PRETHERA- POSTTHERA-

GROUP LIMB LIMBS NORMAL PO, LIMBS PEUTIC PO. PEUTIC PO. LIMBS PEUTIC PO, PEUTIC PO,

2 arm 12 9.1 +/- 1.6 3 7.1 4/-0.5 10.0 +/- 1.6 1 7.4 9.7

2 leg 12 8.4 +/-1.0 6 6.7 +/-1.5 9.0 +/-2.1 2 6.6 +/-0.7 6.0+/-1.2

3 arm 8 7.2 +/-0.7 2 5.8 +4/-08 6.3 +/-0.6 2 8.1 +/-1.3 7.6 +-1.1

3 leg 8 8.1 +/-1.3 7 4.7 +/-3.2 8.0+/-2.2 3 88 +/-1.8 9.1 +/-1.8
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ABSTRACT

Introduction. Long-rerm (vears) exposure to low frequency noise
(LEN) (<500 Hz, including infrasound) can lead 1o the
development of vibroacoustic disease (VAD). In animal models.
oedema is an immediate and sustained response to LFN
exposure. Goal. To investigate possible a) alterations of
Ivmphatic morphology. and b) lesions of the Ivmphatic nenwork
in LI'N-exposed rodents. Methods. Tweniy rats were exposed to
LFEN (8 hrs/day, 5 dav/week, weekends in silence), and 10 rars
were kept in equal conditions but in silence. After a cumulative
exposure 1576 hours, animals were sacrificed. and fragments of
femoral artery and vein and femoral lvmphatics from both
hindlimbs were collected for histological examination. Results.
Lymphatic walls are greatly thickened with numerous small
Ivmphatics exhibiting severe lumen dilation. Disruption of the
valvular apparatus is also identifiable. Discussion. Changes iu
Ivmphatic morphology and disruption of Iymphatic vahular
apparatus in LEN-exposed vodents are sequelae of the
organism’'s LEN-induced response.

KEyworns: Vibroacoustic discase: Low frequency noise;
Lymphatics

1. INTRODUCTION

Low frequency noise (LFN) (< 500 Hz. including infrasound) is «
ubiquitous agent of disease that is not assessed during routine
noise evaluations, because no legislation exists concerning LFEN
[31]. Although sources of LFN exist outside the workplace,
particularly in leisurely activities and urban residential areas, the
foremost concern has been for the professionals who must remain
within LEN environments due to their job descriptions.

The biological effects of LEN have been under investigation by
researchers at the Center for Human Performance since 1980 [ 7].
As aresult, studies have identitied vibroacoustic disease (VAD) as
a whole-body pathology, caused by long-term (years) cxposure to

LLEN. and fundamentally characterized by an abnormal
proliferation of extra-ccllular matrices {9. 11]. VAD has becn
diagnosed among aircraft technictans [19]. military [ [4] and
commercial [5] pilots and aircrews. in a civilian population
exposed to environmental LEN [24] and in scveral individuals who
were unsuspectingly exposed to LEN [13].

In humans. proliferation of the extra-ccllular matrix is most
cvident in the cardiovascular structures, particularly the
pericardiunm [14. 12, I5]. This was first identified in 1987,
during the autopsy ot a deccased VAD patients in 1987 |8]. All
blood vessel walls were thickened. with consequent decrease in
lumen size. However. instead of the classical atherosclerotic
lesions. there was a continuous thickening, blanketing the
intima. Normal pericardial thickening is <0.5 mm, while in this
deceased VAD patient it was 2.8 mm | 8]. Subsequent
cchocardiography studies confirmed the existence of thickened
pericardia in all LEN-exposed individuals examined [ 19, 5, 24,
4]. Light and electron microscopy revealed the formation of a
new layer of loose tissue. on par with extraordinary
micrographic images of cellular death. apoptotic and otherwise
[ 14, 12, 15]. Today. pericardial thickening in the absence of an
inflammatory process and with no diastolic dysfunction. is the
haltmark of VAD |17].

The carotid arterics are also abnormally thickened in VAD patients
[1.2]. In some cases. vascular surgery was conducted, and
fragments revealed intense fibrosis with a very evident elastic
component. Vascular ncoformations were also observed. including
some very small lymphatics. Curtously. in most cases. carotid
thickening is asymmuetrical, and observations have suggested that
the side where the carotid artery is most thick corresponds to the
side that is usually closer to the LFN source | 1. 6]. Thickening of
vascular structures has since been reproduced in LFN-exposed
rodents {21].

In animal models, oedema was observed to be an immediate and
sustained effect of LEN. The tracheal epithelium of small rodents
after 6 hours of LFN exposure exhibited exuberant oedema [16].
In other studies. the presence of oedema interfered with imaging
possibilities. and so LEN-exposed animals began to be sacrificed
after spending | week in silence. In this case, electron microscopy
imaging allowed for a more detailed investigation into the
behaviour of cellular populations [10].

Goal

To investigate, in LFN-exposed rodents, possible a) alterations of
lymphatic morphology, and b) lesions of the lymphatic network.
17
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Figure 4. Femoral lvmphatic (hematoxylin-cosin x 200).
Thickening of the Ivinphatic vessel wall and marked dilation.

appearance of a fibrocellular thickening [ 18], Repeated or chronic
cendothelial injury caused by local vibration can be the responsible
mechanism for this finding [22].

1t can not be entirely surprising to find these changes in the
Iymphatic vessels, given that it was alrcady known that the
consequences of LEN exposure are ocdema and cell death. in the
absence of any inflammatory process.

Generalised ocdema usually Teads to vascular stasis. which in
turn, can lead to stasis of the lymphatic vessels with lumen
dilation.

Ultimately. tymphatic stasis causes ectasia and disruption of the
valvular apparatus. In a previous animal study. where stasis was
achicved by paralysing the limbs, a similar pattern of lymphatic
vessel alterations, together with increased tortuosity of the
lymphatic trec. was part of the general vascular response |20].
Nevertheless, for the reasons pointed out above. valvular
disruption caused by the direct impact of the acoustic
phenomena on the fiving tissuc cannot be discarded.

The death of cells, especially mechanical death, gives rise to an
cnormous amount of debris, which casily explains the need to
develop drainage mechanisms. However, similarly to other hollow
organs, which are targeted by LEN (blood vessels. lung, kidney.
bladder, intestine), lvmphatic vessel walls increase in thickness.
Simultancously, due to the LEN-induced hacmodynamic stasis,
lymphatics become ectasic, and ultimately valvular disruption
becomes apparent.

LEN-induced vascular proliferation. including the lymphatics. has
a chronic and progressive nature. and raises important issucs that
need to be confronted by the medical community at large. The
tong-term consequences can lead 1o severe vascular lesions, and in
most cascs. the real ctiological factor is never identified.
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ABSTRACT

Focal Dermal Hypoplasia { Goliz syndrome) was diagnosed in a 4
vears-old girl with pathological long bones fractures die to giant
cell umours. She presented a loveer limh Iympliedema that is a
rare feature, never previously reported in the Goltz syndrone
literature. She was treated with Complex Phvsical Decongestive
Therapy switl excellent results.

Key-worps: Focal Dermal Hypoplasia. Goltz syndrome,
Lymphedema, Complex Physical Therapy. Giant cell tumours.

CASE REPORT

A 6-vears-old girl with a scvere lymphedema in her [elt lower limb
was attended at our Lymphedema Clinic. She has been diagnosed
of a Goltz syndrome 2 vears ago. She presented sinee birth
cutaneous anomalies: dermal hypoplasia. arcas of cutis aplasia
congenita on the face and scalp. hyperpigmented spots in abdomen
and limbs: ocular anomalies: hydrocystomas near the eyes. and
dental anomalies; growth retardation and hypercaleemia.
Proteinemia was within normal levels.

The first manifestation leading to the diagnosis was a pathological
fracture of the humerus neck that had been caused by a giant cell
tumor. Skeletal radiologic study revealed metaphyscal tumors in
many long bones: tibia. fibula, femur. and she underwent surgery
to extract a mandibular giant cell granuloma (Figure 1).

Her mother noticed the onset of lvmphedema of the left lower limb
2 vears ago without any identified cause. although this oedema
worsened as a consequence of a femoral fracture (Figure 2). She
did not receive any specific advice or diagnosis or treatment until
she arrived to our hospital.

A

sFisravars 7
| |\_'1\~s' ERvOcs S

Il
' - A

Figure L. Mandibular tumour.

L~

Figure 2. Pathological femoral fracture.

The patient presented Iymphedema of a 2 years evolution,
affecting scverely the limb from the foot to the hip. She had 3
episodes of erysipelas-lymphangitis that needed hospitalisation.
Complementary exams: Doppler ultrasonography was normal and
abdominal CT scan revealed no abdominal or pelvic tumour or
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Graphic 1. Volume reduction seitli Complex Physical Therapy.

After the treatment. the reduction of the oedema was 83.1% out of
the initial difference between limbs.

The girl is wearing a Mcdi® stocking during the day and carrying

out daily exercises and hygiene precautions for lymphedema, and

is now stabilized.

DISCUSSION

Focal dermal hypoplasia (Goltz Syndrome) is a rare disorder that
affects tissues and organs of mesocctodermal origin (1. 2). The
anomalics are present in the mucous membranes or skin,
musculoskeletal system, ocular and oral structures and central
nervous system. More than 200 cases (1) have been reported. most
of them in female patients. Tt has been described in some males
too (3. 4).

Clinical signs (1, 5.6, 7. 8): Clinical findings vary from cutancous
atrophy to the involvement of many organs. and from mild to
severe affectation.

Typical cutancous abnormalitics include atrophic macules,
telangiectasia, and hypo or hyperpigmented lesions that follow
lincar and asymmetrical distribution (Blaschko's lines). The
reduction in the thickness of the dermis leads to the “fat
herniation™, the second common lesion in Goltz syndrome. The
skeleral manifestations are described in 80% of the patients. being
the most frequent findings: digital anomalics as syndactyly.
polydactvly and absence deformities: scoliosis and asymmcetrics in
trunk and face: and ostecopathia striata, none of them were found in
our patient. Omim database (7) reports that Gorlin pointed out the
occurrence of giant cell tumors of bone in this disorder, as other
authors (1. 9), and this was the {irst manifestation in our case. Oral
abnormalities in 60% of the cases include dental hypoplasia and
enamel alteration, oral papillomas... ctc. Ocular anomalics are
present in 405 coloboma of iris. strabismus, and
microphthalmia... Mental retardation can often be observed in
different degrees of severity. Other clinical disorders have been
described as short stature (10) as our case, congenital cardiopaty,

deafness. dystrophic nails. kidney abnormalities. ..

The Iymphatic cells derive from mesoderm (11, 12,0 13). The
lymphatic system begins to develop at the end of the sixth week
(11 of gestation, similarly to the vascular system and connects
with venous system. Primary [ymphedema results from the
dilatation of primitive lvmphatic vessels or lvmphatic hypoplasia.
In the literature consulted of Goltz syndrome (1. 4. 5.8, 10, T4),
we did not lind any previously reported case with lymphedema.
Only dermal ocdemat is deseribed ina case of focal dermal
hypoplasia with an initial inflammatory phase (15), and a ring
constriction with distal swelling in a new born with focal dermal
hypoplasia (16).

Lymphedema is an abnormal fluid accumulation due to primary
dysfunction of the lymphatic system (hypo or hyperplasia), or
secondary to obstruction or malignant infiltration. The secondary
cause of lymphedema was discarded by complementary exams,
and it is known that a fracture can be the onset of a silent
discase. The management of fymphedema consists in two stages;
the first one is an intensive phase to reduce volume, by means of
the Complex Physical Decongestion Therapy (17), and a second
phase to maintain the improvement. The COMPLEX
PHYSICAL THERAPY include a four-week program of daily
sessions of MANUAL LYMPHATIC DRAINAGE. a speciat
massagce technique that trics to stimulate the lymphatic pathways
and the anastomoses: the COMPRESSION THERAPY with a
multicompartimental device. followed by a COMPRESSION
BANDAGING with inelastic material that prevents any back
flow of lymph after manual lymphatic drainage, and maintains
pressure until next day, While wearing the bandages, the
treatment is best completed with active exercises. The
maintenance phase includes the use of compression stockings
that must be tailor-made for each individual. exercises and skin
care to prevent the appearance of ervsipelas. The results of the
treatment were very good in our patient despite the volume and
chronicity of her lymphedema. As this disturbance has not cure
at the moment. she is encouraged to follow the skin care, the use
of the stocking and the excrcises.
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Hékan Brorson, M.D., Ph.D.

Consultant Plastic Surgeon, The Lymphedema Unit, Department of Plastic and Reconstructive
Surgery, Lund University, Malmé University Hospital, Malmé, Sweden

CORRESPONDENCI:

HAKAN BRORsSON, THE LyypraEDEMA UNIT, DEPARTMENT OF
PLASTIC AND RECONSTRUCTIVE SURGERY, LUND UNIVERSITY,
Mo UNIVERSITY HospiTal, SE-205 02 MaLMO, SWEDEN
Trr: +46 40 34 37

Fax: +46 40 3362 71

Esyatr: hakan.brorson @ plastsurg.mas.lu.se

ABSTRACT

Breast cancer is the most common disease in women, and upy 10
38% develop Iymphedema of the arm following mastectomy.,
standard axillary node dissection and postoperative ivradiation.
Limb reductions have been veported wtilizing various conservative
therapies such as manual lvmph and pressure therapy. Some
patients with long-standing pronounced Iymphedema do not
respond 10 these conservative treatments because slow or absent
Ixymph flose causes the formation of excess subcutaneous adipose
tssue.

Previous surgical regimes utilizing bridging procedures, 1ial
excision with skin grafting or reduction plasty seldom achieved
acceptable cosmetic and functional results. Microsurgical
reconstruction involving vmpho-venous shunts or transplantation
of lunph vessels has also been investigated. Although attractive in
concept, the common failure of microsurgery to provide compleie
reduction Is due to the persistence of newly formed subcutaneous
adipose tissue, whicl is not removed in patients witlh chronic non-
pitting lvmphedema.

Liposuction removes the liypertrophied adipose tissue and is a
prerequisite 10 achieve complete reduction. The new equilibrium is
maintained through constant (24-hour) use of conmypnession
carments postoperatively. Long-term follow up (7 years) does not
show any recurrence of the edema.

KEY worDs: arm lymphoedema, arm lymphedema, lymphoedema,
lymphedema. breast cancer, liposuction, compression therapy.,
lymph therapy

1. INTRODUCTION

Lymphedema is a chronic disease with increased volume giving
considerable dysfunction in terms of decrcased mobility,
heaviness, susceptibility to infections, psychological and cosmetic
problems.

This influences activities of daily living and leisure as well as
dress, In spite of the development of modern cancer treatment,
lymphedema is still an important and to a great extent an
underestimated problem.

Cancer treatment implies often removal of lymph glands and
radiation therapy. Breast cancer alfects more than 6000 women
per year in Sweden. and about a third are affected with
lymphedema (1).

Treatment of gynaccological tumors {about 2000 cases per year)
leads to leg lymphedema in up to 40 per cent. Prostate cancer
treatment (about 7000 cases per year) can lead to lymphedema
where the incidence varies duc to the aggressiveness of the therapy
(5-66%).

The incidence of lymphedema after treatment ol penis cancer (60)
cases per year) and inguinal metastases is very high. Other tumors
where treatment can lead to lymphedema is for example
lymphoma, malignant melanoma, head and neck tumors and lung
cancer.

In contrast to other types of edema. ¢.g. cardiac edema, chronic
lymphedema has a high content of adiposc tissuc. Duc to the
decreased or absent lymph transport there is, in course of time. an
increascd formation of adipose tissue, and in later stages also
fibrosis.

Soft tissuc infection (cellulitis or erysipelas) can worsen the
lymphedema and is mostly caused by streptococci.

Lymphedema can be divided into various stages due to the tissue
changes (2). It can also be divided into primary and secondary
forms. The Tater in life a lymphedema appears. the morce important
it is to exclude other discases. especially cancer. as a causc of the
edema.

Patients with lymphedema represent a large group and must be
treated because an untreated edema can give considerable
dysfunction. 1t diagnosed carly the sutfering ol the paticnts can be
prevented and economic resources can be saved.

There is, so far, no cure tor lymphedema. The basis for all
lymphedema treatment is adequate compression therapy. If
conservative therapy is fails liposuction can give complete
reduction ot the excess limb volume.

To maintain this outcome it is an absolute necessity to provide the
patient with ample amounts of compression garments. It is
important to measure the excess volume, as changes can be a sign
of progession of the underlying discasc.

The Swedish national guidelines for lymphedema treatment have
been released in 2003 and can be accessed on Internet:
www.lymfodem.nu

2. PATHOPHYSIOLOGY

The lymph normally removes the proteins from the interstice. If
the transport is blocked. the proteins remain in the tissues and will
osmotically bind Iymph fluid. The increased amount of lymph
dilates the lymph vessels and gradually the valves become
insufficient and the lvmph transport is obstructed or ceases (3-7).
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5.2. Clinical examination

Skin changes are investigated: reddening. hy perkeratosis,
prgmentations, leakage of lvmph, scars. wounds. dermatitis due
to irradiation. Palpation of the aftected arca(s) and all regional
nodes shall be done. The range of motion in nearby joints is
measured, as well as presence of pitting and Stemmer’™s sign are
noted. The volume of the edema can casily be measured with the
water displacement method. the extremity is lowered into water
and the displaced volume is a measure ol the volume of the
extremity. The difference between the lymphedematous and
healthy extremity represents the edema volume. The volume can
also he caleulated with the help of repeated circumferential
measurcments along the extremity. but this method takes longer
time and is less accurate. The clinical investigation can in
doubtlul cascs be supplemented with indirect
lymphoscintigraphy. CT. or MRL especially in patients with
primary [ymphedema.

5.3. Other investigations
Laboratory investigations arc not necessary to establish a

tymphedema. In doubtful cases, for example when suspecting 4
malignancy. some hlood tests themoglobin, EVE. albumin,

creatinn, liver tests) can give an indication of a discase in kidneys.

liver or gastrointestinal tract with associated protein loss. When
suspecting a cardiac insutficiency an X-ray of the heart and fungs
1s taken. Pen-doppler (CW-doppler) can be used to demonstrate
reflux in the saphenous and popliteal veins. Color-duplex,
pletysmography, vein pressure recordings, and phlebography can
be used to further delineate the venous system. Direct
lymphangiography. where oily contrast medium is injected direct
into the lvmph vessels, is seldom used as local infection or
inflammation with damage o the Ivmphatics can occur. Also
hypersensitive reactions and pulmonary cmbolism can ensuc.
Indircct Ilvmphoscintigraphy using intradermal or subdermal
injection of "™ Te-labeled microcolloid has nowadays replaced
dircet contrast lymphography as the preferred imaging ol for
peripheral lymphedema. and is therefore particularly suited for
studying patients with lvmphedema where microcirculatory
dynamics are already suboptimal. (11). CT and MRI can be used
when suspecting primary or sccondary malignancy in enlarged
lymph glands. Differentiation hetween adipose tissuc and water
trom other soft tissue can also be made. This can be secn as a
reticular pattern reminding of a honeycomb (honeycomb pattern)
(tfigure 3). Venous insufficiency can often be differentiated to a
lvmphedema with MRI.

6. TREATMENT

Up to date there is no cure for lymphedema in the aspect that one
can reconstruct the damaged lymph system so that the normal
function is completely reestablished. Patients must therefore be
informed that lymphedema is a chronic discasce. but that
conservative treatment., where compression with a garment plays
an important part, can relieve the symptoms. Sometimes surgery is
needed. but even after a successful operation, compression
garments must be used.

Figure 3a. MRI (elhosw region) shoveing a righi-sided., secondary
arm Ixmpliedema after hreast cancer treatinent in the elbow
region. Note the honevcomb partern. (© Hdakan Brorson 2003 )

Figure 3b. The healihy left side in the same patient for
comparison. (© Hakan Brorson 2003)

6.1. Surgical treatment

Despite prophylaxis the lymphedema will often progress slowly
but steadily, necessitating a surgical approach. Surgical treatment,
when tissue is removed. becomes indicated in paticnts, who fail o
respond to conservative treatment because of hypertrophy of the
subcutancous adipose tissue. and later fibrosis (3-10 ). The
swelling. the “edema’™. does not show any pitting. The surgical
intervention is theretore consequently directed towards the adipose
tissue hypertrophy ol the swelling. and not towards the {luid
component, i.c. the lymph.

Various surgical proeedures have therefore been proposed to
reduce lymphedema, including interventions to the subcutis and
deep fascia (13-19) (), and skin grafting (20. 21). None of these
methods gave satisfactory or long-lasting results.

The breakthrough in reconstructive microsurgery has stimulated
the interest to create such connections. During the Tast decades.
anastomosces have been established between Iymph nodes (22) or
Ivimph collectors (23, 24) and the venous system. Promising
results have recently been reported after transplantation of lvmph
collectors (23, 261, as well as after the creation of various forms of
lvmphatic venous anastomoses (27, 28).

Even if the microsurgical methods are attractive from a
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Figure 5d. The distal half  Figure Se. Lifting the excess skin - Figure 5. Treated areas are subsequently compressed firmly to stem
[ Hing ! A . ]

of the forearm has been after liposuction. The skin bleeding after resmoval of the tourniquet in order to perform liposuction
treated. (© Hakan contracts within a few davs. also of the proximal upper arm. After liposuction a standard
Brorson 2003) (© Hdakan Brorson 2003) compression garment ix applied. (© Hakan Brorson 2003)

Cannulas are connected 1o a vacuum pump giving a negative
atmospheric pressurc of 0.9.

The cannulas are 15 ¢m long with an outer diameter of 3 and 4
mm and have three openings at the tip.

The finer cannula is used mainly for the hand. fingers, and distal
part of the forcarm, and also when irregularitics were remedied.
The openings differ from normal liposuction cannulas in that they
take up almost half of the circumference in order to facilitate the
liposuction, especially in lymphedemas with excess fibrosis
(figure 7).

Liposuction is executed circumterentially, step-by-step from hand

Figure 6.
Peroperative
pictures from the
heginning (u).
during (b, ¢), and ot
the end (d) of
surgery in the
patient shown in
figures 10 and 15.
(© Hakan Brorson
2003)

to shoulder. and the hypertrophicd and edematous fat is removed
as completely as possible (figure 5.6, 8)

When the arm distal to the tourniquet has been treated it is
compressed by using sterile rolls of bandage to stem bleeding and
postoperative cdema. The tourniquet is removed and the most
proximal part of the upper arm is treated (figure 6d). The incisions
are left open to drain. A clean. but non-sterile. standard
compression garment is applicd (Jobst® Elvarex BSN medical).
compression class 2) on the arm. The size of this garment is
measured according to the size of the healthy arm. An interim
glove (no 111089, Jobskin® interim care garment for burn scar
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6.1.1.2. Postoperative care

The arm is held raised during the hospital stay. usually for 3-4
days. Two davs postoperatively, measurements arc taken for o
custom-made compression garment, a sleeve and glove,
compression class 2 (Jobst® Elvarex BSN medical).

Figure 9. 7he compression garment is removed nwo days after
surgery in order to take measurenients for a cusiom-made

compression garment. A significant reduction of the right arm has
been achieved as compared 1o the preoperative condition seen in
Sfigure 4. (© Hdkan Brorson 2003)

The patient alternates between two standard compression slecves
and gloves the first two postoperative weeks. At the 2-weck
control the new custom-made compression garment is applied,
alternating this with a standard one until the [-month visit. During
the subsequent course, this rigorous compression regime. referred
to as Controlled Compression Therapy (CCT). is maintained
exactly as deseribed below (12).

6.1.1.3. Controlled Compression Therapy (CCT)

The compression therapy is crucial. and its application is therefore
thoroughly described and discussed at the first clinical cvaluation.
If the patient has any doubts about continucd CCT. she is not
accepted for treatment.,

After institution of the compression therapy, the custom-made
carment (Jobst® Elvarcx BSN medical. compression class 2,
rarely class 3y is taken in at cach visit. using a sewing machine, to
compensate for reduced elasticity and reduced arm volume.

This is most important during the first 3 months when the most
notable changes in volume occur. At the T-month visit another
custom-made compression garment is measured for, alternating
this with the old onc until the 3-month visit.

At the 3-month visit. the arm is measured for new custom-made
garments. This procedure is repeated at 6 and 12 months. Itis

important however, to take in the garment repeatedly to
compensate for wear and tear.

This requires additional visits in some instances, although the
patient can often make herself such adjustments. When the edema
volume has decreased as much as possible and a steady state is
achicved, new garments can be prescribed. using the latest
measurcments. In this way, the garments are renewed three or four
times during the first vear.

Two scts of sleeve-and-glove garments arc always at the patients”
disposal: one being worn while the other is washed. Thus, a
garment is worn permanently, and treatment is interrupted only
brielly when showering and. possibly. for formal social occasions,
The patient is informed about the importance of hygienic measures
and skin care.

The life span of two garments worn alternate is usually 4 10 6
months. After complete reduction has been achieved the patient is
seen onee a ycar when new garments are prescribed tor the coming
year, usually 4 garments and 4 gloves (or 4 gauntlets). In very

=

active patients the 6 to 8 garments a year may be needed.

6.1.1.4. Arm volume measurements

Arm volumes are recorded for cach patient using the water
displacement technique. The displaced water is weighed on a
balancc to the nearest 5 g. corresponding to 5 ml. Both arms are
always measured at cach visit, and the difference in arm volumes
is designated as the edema volume (32, 33). The decreasc in the
edema volume is caleulated in percent, thus:

(EA -~ HA_ )= (EA_ —HA )

P’ . past st
x 100,

E/—\IW - HAW
where
EAIw = edematous arm before trcatment
HA = hcalthy arm beforce treatment
EA = cdematous arm after treatment
H/_\r.v\l = healthy arm after treatment

Arm volume measurements for calculating the edema volume is
measured at each visit.

6.1.1.5 Results

A prerequisite to maintain the effect of liposuction is the
continuous use of a compression garment (figure 10, 11).

The alreudy decreased lymph transport capacity is not further
impaired by liposuction (34). Liposuction decreases the incidence
of crysipelas.

The point of bacterial entry may be a minor injury to the
edematous skin, and impaired skin blood flow may respond
inadequately to counteract impending infection. Reducing the
cdema volume by liposuction increases skin blood {low, and
probably decrcases the reservoir of proteinaceous {luid and
adipose tissuc. which may enhance buacterial overgrowth (35).
Through the combination of liposuction and CCT the lymphedema
can be completely removed. Long-term follow up (7 years) does
not show any recurrence of the edema (12, 33, 36. 37).
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THE EUROPEAN JOURNAL

Iympﬁology

and related problems

VGLUME 12 » No. 40 » 2004

CONVEGNO INTERNAZIONALE
(Primo Annuncio)

“GENOVA, CAPITALE EUROPEA DELLA LINFOLOGIA”

Genova, Aula Magna del Padiglione Chirurgico Universitario
Sabato 30 ottobre 2004

Presidente: Prof. C. Campisi

Temi generali:
e Basi biologiche e fisiopatologiche della Linfologia
o Epidemiologia e risvolti sociali
e La clinica, con particolare riferimento alle malattie di interesse chirurgico
o Percorsi diagnostici clinico-strumentali
o Artualita terapeutiche
e Ruolo della Chirurgia. con specifico riguardo per la Microchirurgia
* Day Surgery in Linfologia
* Protocolli di prevenzione
o L'approccio multidisciplinare
» Linfologia d’organo e d’apparato

o Atntivita clinica e di ricerca del Centro di Genova e relazioni internazionali

Esperti invitati:

Studiosi del European Group of Lymphology (g.e.1). della International Society of Lymphology (1SL)
e della Societa Italiana di Linfangiologia (SIL)

Per informazioni:

Pror. C. Campist. Dipartimento di Chirurgia, Centro di Chirurgia dei Linfatici e Microchirurgia,
Padiglione Chirurgico Universitario, Ospedale San Martino. Universita degli Studi. Largo R. Benzi 8, 16132 Genova.
Tel. 010 3537297 Fax: 010 811465: E-mail: campisi@unige.it

E prevista la registrazione del Convegno presso il Ministero della Salute ai fini dell”accreditamento
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