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Lymphedema is a pathological entity characterized by vol-
ume enlargement of a body part caused by the accumulation
of lymphatic fluid due to an affected lymphatic system; its
causes are varied. When the blockage of lymphatic flow is

due to surgery, trauma, radiation, or infection, the condition
is termed secondary lymphedema; 1 in 1,000 people is
affected.1 Conversely, primary lymphedema entails a preex-
isting anomaly of the lymphatic system in patients with a
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Abstract This is a retrospective review of surgical management for primary lymphedema.
Data were extracted from 55 articles from PubMed MEDLINE, Web of Science, SCOPUS,
and Cochrane Central Register of Controlled Trials between the database inception and
December 2022 to evaluate the outcomes of lymphaticovenous anastomosis (LVA) and
vascularized lymph node transfer (VLNT), and outcomes of soft tissue extirpative
procedures such as suction-assisted lipectomy (SAL) and extensive soft tissue excision.
Data from 485 patients were compiled; these were treated with LVA (n¼177), VLNT
(n¼82), SAL (n¼102), and excisional procedures (n¼124). Improvement of the lower
extremity lymphedema index, the quality of life (QoL), and lymphedema symptoms
were reported in most studies. LVA and VLNT led to symptomatic relief and improved
QoL, reaching up to 90 and 61% average circumference reduction, respectively.
Cellulitis reduction was reported in 25 and 40% of LVA and VLNT papers, respectively.
The extirpative procedures, used mainly in patients with advanced disease, also led to
clinical improvement from the volume reduction, as well as reduced incidence of
cellulitis, although with poor cosmetic results; 87.5% of these reports recommended
postoperative compression garments. The overall complication rates were 1% for LVA,
13% for VLNT, 11% for SAL, and 46% for extirpative procedures. Altogether, only one
paper lacked some kind of improvement.
Primary lymphedema is amenable to surgical treatment; the currently performed
procedures have effectively improved symptoms and QoL in this population. Compli-
cation rates are related to the invasiveness of the chosen procedure.
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family history or a genetic background for the disease.2 The
prevalence of primary lymphedema is 1.15 in 100,000 indi-
viduals3 and involves either the lower extremity (91%) or
upper extremity (9%).2,4,5

Primary lymphedema has been classified into praecox to
designate an early development of the disease, affecting
mainly female patients aged from 10 to 24 years, and congeni-
tal, present at birth, and subdivided into simple and familial
(Milroy’s disease).4 The term lymphedema tarda was subse-
quently introduced to designate the late presentation of the
disease, which usually occurs after 35 years of age.6

In thewide spectrumof congenital vascularmalformations,
primary lymphedema can appear as an isolated entity or be
accompanied by other anomalies such as venous malforma-
tions or lymphangioma.7 Also, primary lymphedema is an
accompanying clinical feature of several syndromes with
identified genetic associations: Hennekam syndrome
(CCBE1), Noonan syndrome 1 (PTPN11), Emberger syndrome
(GATA2), hypotrichosis-lymphedema-telangiectasia syn-
drome (SOX18), oculodentodigital dysplasia (GJA1), among
others.8 The usual clinical presentation in isolated primary
lymphedema frequently shows an extremity with a woody,
brawny texture, prominent veins, deeptoecreases, “sky-jump”
toenails, and papillomatosis (most severe over the second toe),
and episodes of cellulitis and/or lymphangitis.9

Variousunderlyingpathological featureshavebeen identified
in primary lymphedema, including hypoplasia, dilatation, and
aplasia of the lymphatic trunks in 55, 24, and 14% of patients,
respectively,6 as well as diseased lymph nodes.10 Magnetic
resonance lymphangiography has confirmed defects of inguinal
lymphnodeswithmild ormoderate dilatation of afferent lymph
vessels in 17% of cases, lymphatic vascular anomalies (aplasia,
hypoplasia, or hyperplasia) with no obvious defect of the drain-
ing lymphnodes in 32%of cases, and involvement of both lymph
vessels and lymph nodes in 51% of cases.11 These findings can
potentially correlate to clinical features, considering the affected
levels of the limb and the involvement of lymphatic hypopla-
sia.11,12 It has been recognized that the defective development
occurs in the later stageof lymphangiogenesis.13All these severe
structural abnormalities have traditionally led primary lymph-
edema to be considered an incurable disease, unlike secondary
lymphedema where originally the lymphatic structure and
anatomy are normal, and continue to be until advanced stages,
and thebasic principle of surgical treatment is the restoration of
flow in the severed lymphatic channels.3

Hence, for the past 20 years, lymphaticovenous anasto-
mosis (LVA) and its derivative mechanism through super-
microsurgery have become a popular physiological
treatment modality for lymphedema14; nevertheless, few
studies have focused on the treatment of primary cases.15,16

In consequence, nonsurgical treatment, compression thera-
py being the cornerstone, is critical in treating lymphedema,
providing symptom relief, and halting the progression of the
disease.17,18 The results of these conservative therapies have
been moderately successful: decreases in absolute limb
volume (around 30%), decreases in body mass index, and
improvement in quality of life (QoL) assessed through pa-
tient-reported outcome measures have been published.19

Despite the above, several surgical treatment modalities
are available nowadays. The vascularized lymph node trans-
fer (VLNT) for primary lymphedemawith hypoplastic lymph
vessels has proven to be a beneficial physiological proce-
dure16,20–22; this modality works mainly in two ways: as a
source for vascular endothelial growth factor, stimulating
lymphangiogenesis in the affected limb, and drawing lymph
forth into the venous circulation through a pressure gradi-
ent.23 These fluid dynamics are further complicated by the
role of the endothelial glycocalyx layer functioning as a
monitor of fluid filtration from blood capillaries, causing
most interstitial fluid to be reabsorbed by lymphatic rather
than venous capillaries, as is now dictated by the revised
Starling’s principle.24,25

Conversely, excisional and debulking procedures have been
used as palliative surgeries for lymphedema. These include the
Charles procedure, which is performed predominantly for
advanced stages of lymphedema, resulting in evident scarring
with tissue breakdown and poor cosmetic results, as well as
lymphorrhea, recurrence, and residual distal edema26,27; and
suction-assisted lipectomy (SAL), which started as a conjunct
procedure for compression-resistant lymphedema.28,29

Although lymphedema has been an object of special atten-
tion in recent years, the special considerations of primary
lymphedema etiopathology, concurrently with the unavoid-
able long-standing progression of the disease before an accu-
rate diagnosis is made, have altogether contributed to the
current lack of well-established protocols in the surgical
treatment for this condition. Indeed, primary lymphedema
is considered a rare or orphan disease.30 Therefore, in this
study, we aimed to perform a systematic review of the litera-
ture focusing on the reported outcomes of surgical treatment
in the context of primary lymphedema of the extremities.

Methods

Protocol and Search Strategy
This review was performed commensurate with the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (PRISMA Checklist available
online).31,32 A comprehensive search design by author J.M.E.
across PubMed MEDLINE, Web of Science, SCOPUS, and
Cochrane Central Register of Controlled Trialswasperformed
from database inception through December 2022. The terms
“Lymphedema,” “Primary,” “Hereditary,” “Congenital,”
“Praecox,” “Tarda,” “Meige’s syndrome,” “Milroy’s disease,”
“Lymph node transfer,” “Lymphovenous anastomosis,” “Li-
posuction,” “Lipectomy,” “lymph node transplant,” “Exci-
sion,” and “radical reduction preservation perforators”
were used as keywords with Boolean operators in several
combinations (see ►Supplementary Table S1 [available in
the online version only], which exhibits the specific search
terms used for the different databases).

Inclusion and Exclusion Criteria
We included original articles written in English, reporting
outcomes and surgical techniques for the management of
primary lymphedema of extremities in human patients.
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Preclinical studies and survey studieswere excluded. Studies
reporting outcomes where multiple patients with primary
and secondary lymphedema were included when the out-
comes of primary lymphedemawere explicitly distinguished
from the analysis. Otherwise, studies dealing with primary
and secondary lymphedema where data were aggregated
without distinction were excluded. Studies reporting out-
comes of the surgical management of exclusively lymphatic
malformations, malignancies secondary to lymphedema, or
genital lymphedema, were excluded.

Study Selection and Data Extraction
Once duplicated citations were excluded, two independent
authors (B.H.K-C. and J.M.E) evaluated the included references
based on the title and abstract. Subsequently, a full-text
assessment was accomplished in the remaining studies. Dis-
agreements through this two-step process were solved by a
third author (M.A.G-G.). Two authors performed data extrac-
tion independently. Extracted data included author and year,
location, number of patients, age, lymphedemastage, duration
of lymphedema, associated syndromes or comorbidities, sur-
gical technique, adjuvant procedures, postoperative protocol,
outcomes, complications, and follow-up. Cumulative esti-
mates were calculated as weighted means.

Quality Assessment and Risk of Bias
Appraisal of the levels of evidence was performed indepen-
dently by two reviewers (J.M.E. and M.A.G-G.) using the
Oxford Centre for Evidence-Based Medicine (OCEBM)
(►Supplementary Table S2 [available in the online version
only]).33 The risk of bias was evaluated by operating the
Newcastle–Ottawa Scale (NOS; ►Supplementary Table S3

[available in the online version only]) for observational cohort
studies, and the Methodological Quality Assessment Tool
(MQAT) for case reports and case series (►Supplementary

Table S4 [available in the online version only]).34,35

Results

Literature Search
Overall, 2,033 citations were identified during the electronic
bibliographic search. After duplicated references were elim-
inated, 1,777 records were screened, and 1,203 were exclud-
ed based on the title and abstract review. Following a full-
text review, 55 articles met the inclusion criteria and were
selected for data extraction. The PRISMA flow chart can be
seen in ►Fig. 1.5,21,22,26,36–84

An overview of the studies’ characteristics is displayed
in ►Table 1.

Quality Assessment
All studies had a level of evidence of 4 using the OCEBM
instrument (►Table 1), indicating that most studies included
were case series and poor-quality cohort and case–control
studies. Most case series and case reports had a moderate
risk of bias when using the MQAT as 12 studies scored 5, 19
scored 4, and 3 scored 3. The evaluation of the methodologi-
cal quality of cohort studies was as follows: 12 studies had an

NOS score of 6, and 9 scored 5, which showed a low-to-
moderate risk of bias.

Demographic and Clinical Characteristics
This review included 485 patients with primary lymphede-
ma. The average age was 36.44 years and ranged from 1 to
94 years, reported in 52 studies. Seven (12%) and 53 (96%)
articles reported the surgicalmanagement for upper extrem-
ity lymphedema and lower extremity lymphedema, respec-
tively. The average follow-up was 24.74 months (range, 1–
324months), reported in 47 studies. The average duration of
lymphedema before the surgical intervention reported in the
articles was 14.2 years (range, 1 month–52 years), reported
in 365 patients. Different lymphedema staging systemswere
reported in the included studies; the most common was the
International Society of Lymphology (ISL) scale (n¼17),
followed by the Cheng’s lymphedema grading scale (n¼7)
and the Campisi staging system (n¼5). See ►Table 1.

Several congenital malformations and syndromes were
associated with primary lymphedema including Milroy’s
disease (n¼16), Klippel–Trenaunay syndrome (n¼7),
Meige’s disease (n¼3), Turner syndrome (n¼1), spina bifida
with hydrocephalus (n¼1), absence of the thoracic duct
(n¼1), congenital vascular lesions (n¼3), and complex
lymphatic malformations (n¼1).

Lymphaticovenous Anastomosis
This procedure has been reported since 2003. Twenty-four
studies adequately reported the surgical outcomes of 177
patients with primary lymphedema treated with LVAs. Most
studies reported LE (91%) surgical outcomes, and only two
reported outcomes of the UE (8%). Staging of lymphedema
was heterogeneously reported among studies. The most
common stages treated with LVAs were ISL II (n¼130) and
ISL I (n¼13). Only seven patients with lymphedema stage III
were treated using this modality. When using Cheng’s clas-
sification, most patients were in stage II to III (n¼58). When
using the Campisi staging system, most patients were in
stage II (n¼4), followed by stage III (n¼3) and IV (n¼1).

The average number of LVAs per patient was 3.44 (range,
1–9), reported in 174 patients. The most common LVA
techniques were the end-to-side, end-to-end, or side-to-
end technique; nonetheless, several studies reported the
use of π-shaped LVAs, octopus LVAs, and side-to-end anasto-
mosis through temporary lymphatic expansion. An overview
of the results is displayed in ►Table 2. Surgical outcomes
were not homogeneously reported. In most studies, an
improvement of the LE lymphedema index, the QoL, and
lymphedema symptoms, as well as a reduction of the cross-
sectional area, episodes of cellulitis, the need for compres-
sion garments, and circumferential measures were reported.
Some papers reported marginal improvements, for example,
Mihara et al reported an average reduction rate of 2.7% in
limb circumference,69 while the same author had previously
reported average size reductions of around 90%.51 In con-
trast, Auba et al reported an increment in the limb perimeter
in comparison to preoperative measures.53 Hara et al also
reported that the LE circumference increased following LVA
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treatment in patients with an onset age of <11 years; but
significantly decreased in patients with an onset age of >11
years.15QoL improvement was represented by diminution or
absence of cellulitis episodes with less need for compression
garments77; reported explicitly in at least 25% of papers.
Systematic assessment of the QoLwas seldom reported using
the Lymphoedema Quality of Life Questionnaire (LYMQoL).16

The overall complication rate was 1%. The most common
complications reportedwere several episodes of a lymphatic
fluid leak in one patient and failure of the anastomosis.52,55

Vascularized Lymph Node Transfer
Wefound 12 articles reportingoutcomes of VLNT for primary
lymphedema, accounting for 82 treated patients. An over-
view of the results is displayed in ►Table 3. This technique
was used mainly for the treatment of LE lymphedema.

Pedicled VLNTs were described in two series. Fonkalsrud
et al37 reported an omentum transposition as described by
Goldsmith37, while Borz et al reported modified enterome-
senteric bridging.72 The remaining eight studies reported the
use of free VLNT, including the submental-VLNT (SM-VLNT;
33.33%), groin-VLNT (8.3%), vascularized omental lymph
node transfer (8.3%), gastroepiploic-VLNT (16.6%), lateral
thoracic-VLNT (16.6%), and the first web space-VLNT (8.3%).

The outcomes were not reported uniformly; however,
some reports stated that the average circumference reduc-
tion rate ranged from 17.2 to 61%, tonicity was reduced by
6.8�0.8%, and the episodes of cellulitis decreased by 2.67 to
3 times/year during a follow-up ranging from 16 to
63 months. As a whole, a reduction in cellulitis episodes
was reported explicitly in at least 40% of papers. Qualitative-
ly, most studies reported improved symptoms and

Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow chart. CENTRAL, Central Register of Controlled Trials.
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QoL.21,22,57,58,73,74,76Unsatisfactory results were reported in
the patient managed with omentum transposition: the leg
swelling initially subsided during the first 6 months postop-
eratively, but the edema gradually returned as the patient
became overweight. The overall complication rate was 13%;
these included hematoma formation (n¼1), venous conges-
tion or thrombosis (n¼4), and microsurgical revisions
(n¼4).22,73

Suction-assisted Lipectomy
One hundred and two patients were treated in 8 studies
reporting the use of SAL; among them, one specifically used a
two-staged SAL technique. An overview of the results is
shown in ►Table 4. Most of the patients had stage II to III
ISL lymphedema or had “end-stage” lymphedema. The mean
reduction of original excess volume ranged from 71.9 to
94%.64,71 Qualitatively, several articles reported a reduction
in cellulitis episodes and an improvement of the QoL.40,46,64

Remarkably, 87.5% of studies highlighted the importance of
postoperative compression bandages. The overall complica-
tion rate was 11%; these included limited liposuction in
certain areas (n¼1), skin necrosis (n¼5), significant blood
loss (n¼4), cellulitis (n¼1), the requirement of further
procedures (n¼1), decubitus ulcers (n¼1), and temporary
peroneal nerve palsy (n¼2).64,65,71

Excisional Procedures
We found 15 studies reporting outcomes of excisional pro-
cedures for primary lymphedema of the extremities in 124
patients. An overview of the results is displayed in ►Table 4.
Studies reporting the stage of lymphedema included
patients with stage III ISL or were referred to as “advanced”
disease. Several excisional procedures were reported includ-
ing a two-stage modified Kondoleon–Sistrunk procedure
(n¼2); skin-sparing subcutaneous tissue excision (n¼11);
the Charles’ procedure (n¼16), the modified Charles (n¼6),
and delayed modified Charles (n¼8); the standard Homan’s
procedure (n¼7); a single-stage (n¼26), double-stage
(n¼10), and triple-stage modified Homan’s procedure
(n¼2); limb disarticulation (n¼1); tissue resection or shav-
ing procedures (n¼28). Most studies reported a remarkable
reduction in the size of the LE, improvement of symptoms,
and a reduction in the episodes of lymphangitis and cellulitis
over a follow-up period ranging from 1 to 60 months.
Remarkably, van der Walt et al used a modified Charles’
procedure delaying skin grafting by 5 to 7 days using negative
pressure dressings. An average resection of 8.5 kg of lym-
phedematous tissue was reported without any major com-
plication.48 Karonidis et al reported a modified Charles
procedure with excision of the soft tissue at the dorsum of
the toes while preserving the extensor tendon and its para-
tenon and the skin flaps at the web spaces.49 Additionally,
wedge resection was performed over the lateral and medial
aspect thigh as a Homan’s procedure, providing a smooth
transition between the leg and the thigh.49 In that series, 18
of 20 patients achieved satisfactory aesthetic and functional
results and no recurrent infections had been reported during
a 3-year follow-up.49 Poor cosmetic results were commonly Ta
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reported (n¼16). The overall complication rate was 46%;
these included injury of the internal saphenous nerve (n¼1),
blood loss requiring transfusion (n¼13), delayed wound
healing (n¼11), dermatosis (n¼1), skin graft loss (n¼6),
presence of crevices and pits (n¼1), chronic ulceration
(n¼1), the need of scar revision and release (n¼2), reinter-
vention (n¼1), seroma (n¼1), amputation (n¼2), skin
necrosis (n¼3), hypertrophic scarring (n¼2), and focal
wound tenderness (n¼1).

Discussion

The present study aimed to report on surgical treatments in
the context of primary lymphedema.

Age of onset is undoubtedly relevant to the description
and presentation of symptoms as well as the overall progno-
sis for every patient. The average age in our review was
36 years, seemingly old for most patients with primary
lymphedema; this is due to the adulthood onset of the
disease, as well as delays in the diagnosis. Ergo, primary
lymphedema is not a synonym for childhood lymphedema.

Traditionally, primary lymphedema has been divided into
categories based on the age of onset: congenital, praecox, or
tarda, which failed to separate patients according to devel-
opmental age. To avoid miscommunication, a clearer classi-
fication has been proposed: infancy (between birth and
1 year of age), childhood (female patients between 1 and
8 years, male patients between 1 and 9 years), adolescence
(female patients between 9 and 12 years, male patients
between 10 and 21 years), and adulthood lymphedema (21
years or more).85 The availability of a precise nomenclature
may be helpful to successfully detect new and existing cases,
with a classification based on a developmental approach.

Some considerations can be highlighted: despite the
presence of diseased lymphatic structures, most patients
remain at clinical stages I and II due to a probable intrinsic
compensatory mechanism that stabilizes the lymphatic
anomaly when conservative measures have been imple-
mented.86 Consequently, patients with an early diagnosis
despite an abnormal lymphatic, yet balanced, function may
have a better prognosis than those with long-standing
untreated lymphedema.87

On this matter, treatment for lymphedema seeks to
improve symptoms, cellulitis episodes, and QoL. It is known
that themainstay treatment for lymphedema is compression
therapy, which promotes mobilization of lymph to proximal
areas, reduces capillary filtration, avoids tissue inflamma-
tion, and consequently reduces fat deposits and secondary
fibrosis.17 Surgical interventions in this reviewwere synthe-
sized into physiological procedures (LVA and VLNT) and
volume reduction or excisional surgeries (SAL and excisional
procedures).

Although a clear-cut for determining the required treat-
ment based on the severity stage could be desired, this is not
that straightforward. Hence, physiological procedures
should be contemplated even if a patient responds well to
compression alone: a next-to-normal extremity after a
physiological surgery can enable a patient to discontinue

the use of a compressive garment, with the accompanying
improvement in QoL.22 Many patients may require more
active compression with pneumatic devices, but these were
not mentioned explicitly in the reviewed reports.

Despite an absence of uniformity in the reported surgical
outcomes, circumferential measurements for volume reduc-
tion, episodes of cellulitis, improvement of symptoms, and
QoL assessments were somewhat commonly evaluated.
Hopefully, lymphedema guidelines should develop a stan-
dard method for expressing outcome measures.

LVA was overall the most performed procedure in this
review. The size reduction of the affected limbs observed after
this procedure in the studies of primary lymphedemapatients
is remarkable. Of note, isolated reports showed that LVA
conditioned an increase in circumference in some
patients,15,53 especially those with an earlier onset of the
disease.15 Higher circumference reduction rates were ob-
served for LVA procedures compared to VLNT, although this
should be consideredwith caution since the sample sizeswere
heterogeneous. Nevertheless, from our perspective, LVA and
VLNT may be considered equivalent in this respect. Finally,
both LVA and VLNT improved symptoms and decreased cellu-
litis episodes. The complication rates appear to be higher in
VLNT compared to LVA, owing to the higher complexity of the
former. However, for both groups, only some complications
were reported.

Since an intrinsic subnormal lymphatic anatomy is present,
an essential aspect when selecting the optimal microsurgical
treatment for primary lymphedema is the preoperative mor-
phologydetermination in concordancewith theseverityof the
disease. ChengandLiusuggest performingLVA inpatientswith
Cheng’s Lymphedema Grade 0 to early Grade 2, limb circum-
ferential difference less than 20%, short duration of symptoms,
patent lymphatic ducts on indocyanine green lymphography,
and partial obstruction on Tc-99 lymphoscintigraphy.22 For
patients with a greater circumferential difference, symptoms
over 5 years, and absence of patent ducts or total obstruction
by imaging, VLNT should be considered. This rationale indi-
cates that performing LVA on incompetent lymphatic vessels
may not only be futile butmight aggravate the clinical stage of
lymphedema. Similarly, in the presence of competent lym-
phatic vessels, performing VLNT as a first surgical instance
precludes taking advantage of the existing function through
the less invasive LVA.

SAL is currently the debulking procedure of choice for
lymphedema and is indicatedmainly for the advanced stages
of the disease. In our review, patients showed a considerable
decrease in circumference and improvement in cellulitis
episodes and QoL with an approximate complication rate
of 14.7%. The role of postoperative compression therapy was
emphasized. Additionally, SAL has shown satisfactory results
when combined with physiologic procedures, as liposuction
addresses the deposits of fibroadipose tissue, while LVA or
VLNT corrects the lymphatic flow.88,89 Recently, a treatment
algorithm for the sequence of liposuction with LVA or VLNT
for lymphedema stages II to III has been proposed.90 None-
theless, the outcomes of this combined treatment have not
been exclusively evaluated for primary lymphedema.
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Excisional procedures were usually performed in the
advanced stages of lymphedema; several complications
and poor cosmetic results were described. The earlier the
report, the more encouraging perspective was noted, even if
results were considered less than ideal.

The challenge that the treatment of primary lymphedema
poses is considerable. For instance, the underdeveloped lym-
phatic system with either abnormal lymph vessels or lymph
nodes, or even both, demands an accurate and integral delin-
eation of the lymphatic anatomy and function before consid-
ering a physiological procedure; the altered structure and
lymphangiogenesis in primary lymphedema may cause infe-
rior surgical outcomes when compared to those obtained
in secondary lymphedema. Another defiance is the scenario
of bilateral primary lymphedema, where improvements in
circumferential measures cannot be assessed concerning a
nonaffected contralateral limb. Moreover, as some authors
have considered primary lymphedema as an orphan disease,
late diagnosis and delayed referral are not uncommon in these
patients,whichnotably influence the course of thedisease and
treatment indications.30This late referralmaybebecausemost
reconstructive plastic surgeons were traditionally taught that
primary lymphedema was not a candidate for physiologic
procedures. The reflection of this situation can be seen in
the continueduse of excisional procedures from itsfirst report
in 1950 to the present. Importantly, it was not possible to
discern the indications for LVA, neither the preoperative
planning, nor themethodsof preoperative lymphaticmapping
that led to such indications in each study. In this context,
detailed information on imaging would be greatly useful.

Similarly, postoperative objective assessments of lym-
phatic function are uncommon. Furthermore, although fol-
low-up appears to be appropriate, more than 2 years on
average, we still ignore the required time of monitoring; for
example, some patients may develop LVA failure due to
venous reflux after 2 or 3 years.91

To our knowledge, there are no previous systematic
reviews about the whole treatment spectrum for primary
lymphedema. There are two recent systematic reviews par-
tially dealing with our subject. Tang et al focused mainly on
QoL and included patients with secondary lymphedema.
According to the authors, both ablative and physiologic
interventions appear to provide an improvement in both
generic and disease-specific quality-of-life domains, these
improvements are sustained for at least 6 to 12 months
postoperatively, and the choice of treatment for a particular
patient is not clear, ideally determined by an experienced
team on a case-by-case basis.92 The review by Fallahian et al
included 10 studies in total dealing only with lymphovenous
bypass and vascularized lymph node transplant. The number
of patients included was considerable (n¼254); the authors
claimed a statistically significant improvement in the includ-
ed reports but did not support this conclusion.93Half of their
included papers (5/10) coincide with those in our review;
from our standpoint, and according to the papers we gath-
ered, statistical significance is far from conclusive. A recent
meta-analysis dealt with outcomes aftermicrosurgical treat-
ments for lymphedema; the results are very optimistic:

patients who underwent microsurgery achieved better out-
comes (limb circumference diameter reduction, reduced
rates of “skin infections,” and enhanced lymphatic transport
capacity). It is impossible to discern which patients and
which results apply to primary lymphedema.94

The main limitation of our study is its dependence on
previous and heterogeneous studies which impacts a qualita-
tive synthesis; for example, the scantness of studies focusing
only on this pathology reflects the absence of reliable data
regarding the prevalence of the disease, which to our knowl-
edge has not been updated after 36 years.5 Despite this, we
made an effort to disaggregate the information from the
included articles and analyze only and exclusively cases with
primary lymphedema. About the data reviewed, the predomi-
nance of case reports, small sample case series, and lack of
extensive studies dealing specifically with the surgical treat-
ment of primary lymphedema, obstacle the categorical and
unequivocal selection of treatment. In this regard, granular
details that would be useful to draw conclusions are missing:
number of lymphovenous anastomoses performed in each
limb, objective assessment of the long-term outcomes, and
number of patients with combined procedures and their out-
comes, among others. Unfortunately, most of the papers deal
with patient groups, outcomes, and preoperative protocols
that are vastly different. Also, because different lymphedema
staging methods were used in the studies reviewed, compar-
isons were difficult to make.

However, although only low-quality data could be drawn
from existing reports, an effort was made to further clarify
the current management of this condition; in addition, we
must consider the ethical and methodological difficulty of
designing prospective and comparative studies. Also, it is
possible that a selection bias had occurred, considering that
those papers with positive findings are more likely to be
published, and ineffective results, especially physiologic
treatment, might have not been reported and therefore not
included in the analysis.

More studies focusing solely on the surgical treatment for
primary lymphedema are necessary; these should include
detailed preexisting lymphatic morphology through imaging,
clinical and surgical specifications, homogenization, and sys-
tematization in the reporting of outcomes. In this way, the
endeavor of the present work may draw attention to these
issues aiding in consensus and adequate communication
among different working groups. Consequently, we would
recommendtheuseof the ISL staging systemfor future reports.

Notwithstanding, our review shows that some treatment
can be offered: more complex and sophisticated physiologi-
cal procedures for earlier presentationswithmore conserved
microstructural anatomy. On the contrary, when the lym-
phatic vessels’ anatomy is severely altered, fibrosis is dire,
and the patient is facing the inexorable progression of the
disease, excisional treatment provides some relief.

Conclusion

Staging, clinical measurements, symptoms duration, and an
accurate objective preoperative description of the lymphatic
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anatomy and function through imaging techniques, are
central in selecting proper surgical treatment, regardless
of the age of onset.

Establishing the competence of lymphatic vessels is car-
dinal to the selection of the ideal supermicrosurgical or
microsurgical treatment or a combination of these with an
excisional procedure such as suction-assisted lipectomy. To
better understand surgical treatment outcomes in the future,
comparative studies, hopefully randomized controlled trials,
with larger samples and longer follow-ups are required.

Primary lymphedema is amenable to surgical treatment;
the currently performed procedures have effectively im-
proved symptoms and QoL in this population.
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