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Lymphatic malformations: |syour management
approach outdated?
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Lymphatic malformations (LMs), often presenting as cystic hygromas, represent a spectrum of congenital
anomalies arising from aberrant lymphatic development. These lesions, while benign, can cause significant
morbidity due to their location, size, and potential for rapid expansion, posing a persistent challenge for
clinicians. Effective management requires a precise understanding of their natural history and the efficacy
of available therapeutic strategies, which range from conservative observation to complex surgical and
sclerotherapeutic interventions, as detailed in the Medscape premium guide on the topic.

The Pivot: Management strategies for lymphatic malformations have evolved from primarily surgical to a
multimodal approach incorporating sclerotherapy and targeted pharmacotherapy.

The Data: Sclerotherapy with agents like doxycycline or OK-432 achieves complete or near-complete

resolution in 60-80% of macrocystic LMs, but efficacy varies significantly by lesion type.

The Action: Clinicians should consider sclerotherapy as a first-line intervention for accessible macrocystic
LMs, reserving surgery for refractory cases or those with critical anatomical impingement.

Lymphatic malformations, historically termed cystic hygromas when macrocystic, are congenital anomalies of the
lymphatic system. They result from afailure of lymphatic vessels to connect properly with the venous system, leading
to fluid accumulation and cyst formation. These lesions are most commonly found in the head and neck region
(approximately 75%), but can occur anywherein the body, including the axilla, mediastinum, and retroperitoneum. Their
presentation is highly variable, ranging from small, asymptomatic lesions to large, disfiguring masses that compromise
vital structures, necessitating a careful diagnostic and management strategy. The clinical presentation often dictates the
urgency and type of intervention required.

The classification of LMsiscrucial for guiding treatment. They are broadly categorized into macrocystic (cysts>1 cm),
microcystic (cysts<1 cm), or mixed types. Macrocystic lesionsaretypically amenableto sclerotherapy, whilemicrocystic
and mixed lesions often present greater challenges, sometimes requiring surgical excision or aternative therapies. The
diagnostic workup typically involves imaging modalities such as ultrasound, MRI, and CT scans to delineate the extent
of thelesion, itsrelationship to adjacent structures, and itsinternal architecture. MRI is particularly valuable for detailed
anatomical mapping and differentiating LMs from other vascular anomalies. The choice of treatment hinges on these
imaging characteristics, the lesion's location, and the patient's age and overall health.

The Evolution of Management Strategies
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Historically, surgical excision was the primary treatment for lymphatic malformations. The goal was complete removal,
but this often proved challenging due to the infiltrative nature of LMs and their close proximity to critical neurovascular
structures. Incomplete excision frequently led to recurrence, sometimes with more aggressive growth patterns. Surgical
morbidity, including nerve damage, scarring, and lymphatic fistulas, was also asignificant concern, particularly for large
or deeply invasive lesions. Thisled to asearch for lessinvasive, yet effective, alternatives that could reduce the burden
on patients and improve cosmetic and functional outcomes.

The advent of sclerotherapy marked asignificant shiftin LM management. Thistechniqueinvolvesinjecting asclerosing
agent directly into the lymphatic cysts, inducing an inflammatory reaction that leads to fibrosis and collapse of the
lymphatic spaces. Various sclerosi ng agents have been employed, each with its own mechanism of action, efficacy profile,
and potential side effects. The choice of agent often depends on the type and location of the LM, aswell astheclinician's
experience and institutional protocols. Sclerotherapy has largely supplanted surgery as the first-line treatment for many
macrocystic LMs, particularly those in anatomically challenging areas.

Sclerotherapy: Agentsand Efficacy
Several sclerosing agents have demonstrated efficacy in treating lymphatic malformations. Doxycycline, atetracycline

antibiotic, iswidely used due to its availability, relatively low cost, and favorable safety profile. It induces a sterile
inflammatory reaction, leading to fibrosis and obliteration of the lymphatic channels. Studies show doxycycline achieves
complete or near-complete resolution in approximately 60-70% of macrocystic LMs after multipleinjections. The main
side effectsinclude localized pain, swelling, and skin discol oration, which are generally transient. For lesionsin the head
and neck, careful dosing and injection technique are paramount to avoid complications such as nerveirritation or airway
compromise.

OK-432 (Picibanil), alyophilized preparation of alow-virulence strain of Streptococcus pyogenes, is another
well-established sclerosing agent, particularly popular in Japan and parts of Europe. It works by stimulating alocalized
immune response, leading to inflammation and subsequent fibrosis. OK-432 demonstrates high efficacy, with reported
complete or near-complete resol ution rates of 70-80% for macrocystic LMs, often requiring fewer treatment sessions
than doxycycline. Systemic side effects, such asfever, malaise, and leukocytosis, are more common with OK-432 but are
typically self-limiting and manageabl e with antipyretics. Local reactionsinclude swelling and tenderness, which can be
significant but usually resolve within afew days. The mechanism of action, involving cytokine rel ease and macrophage
activation, makesit particularly effective for lesions with a significant inflammatory component.

Other sclerosing agents include bleomycin, an antineoplastic antibiotic, which has shown efficacy in both macrocystic
and microcystic LMs. Bleomycin induces DNA strand breaks, leading to cellular damage and fibrosis. Its use is often
reserved for more refractory cases or those with a significant microcystic component where other agents have failed.
Efficacy rates for bleomycin range from 50-70%, but concerns about potential systemic toxicity, including pulmonary
fibrosis, necessitate careful monitoring, especially with repeated treatments or large doses. Therisk of pulmonary toxicity
is dose-dependent, making it less suitable for very large or diffuse lesions requiring high cumulative doses.

Ethanol (absolute alcohol) is a potent sclerosing agent that causes protein denaturation and cellular necrosis, leading to
rapidfibrosis. Itishighly effective, with resolution rates up to 80-90% in selected macrocystic LMs. But itsuseislimited
by significant risks, including severe pain, skin necrosis, nerve damage, and systemic toxicity (e.g., cardiac depression,
respiratory arrest) if absorbed systemically. Therefore, absolute ethanol sclerotherapy istypically performed under
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general anesthesiawith strict volume control and careful monitoring, often reserved for lesions that are unresponsive to
less toxic agents or those with ahigh risk of recurrence. Its rapid action requires precise injection and often fluoroscopic
guidance to ensure accurate delivery and minimize extravasation.

Sodium tetradecy! sulfate (STS), a detergent sclerosant, is also used, particularly for smaller, more superficial LMs. It
acts by damaging endothelial cells, leading to vessel collapse and fibrosis. STSisgenerally well-tolerated, with localized
pain and swelling asthe main side effects. Its efficacy is comparable to doxycyclinefor smaller macrocystic lesions, but it
may be less effective for larger or more complex LMs. The concentration of STSusediscritical, ashigher concentrations
increase efficacy but also the risk of local tissue damage.

Surgical Intervention: When and Why
Despite the advancementsin sclerotherapy, surgery retainsacritical rolein the management of lymphatic malformations.

It is often indicated for lesions that are refractory to sclerotherapy, those causing acute airway obstruction or other vital
organ compression, or those with significant cosmetic disfigurement that cannot be addressed by less invasive means.
Complete surgical excision remains theideal goal, but partial resection or debulking may be necessary to preserve
function or minimize morbidity, especially when lesions infiltrate critical structures. The decision to operateis always a
bal ance between the potential benefits of removal and the risks of surgical complications.

For microcystic or mixed LMs, which often have an infiltrative growth pattern, surgery can be particularly challenging.
These lesions are less responsive to sclerotherapy due to their small, interconnected lymphatic channels. In such cases,
surgical debulking aimsto reduce mass effect and improvefunction, evenif completeremoval isnot feasible. Advancesin
surgical techniques, including microsurgery and the use of intraoperative imaging, have improved outcomes and reduced
complications. But recurrence rates for incompletely excised microcystic LMs remain high, underscoring the need for
careful patient selection and realistic expectations.

Thetiming of surgery isaso aconsideration. For congenital LMs, early intervention may be necessary if thereisairway
compromise or feeding difficulties. But for stable lesions, deferring surgery until the child is older may allow for better
anatomical definition and reduced surgical risk. Multidisciplinary teams, including pediatric surgeons, interventional
radiologists, otolaryngologists, and plastic surgeons, are essential for devel oping individualized treatment plans that
optimize outcomes and minimize long-term sequelae. The Oxford Handbook of Paediatrics offers a concise overview
of congenital anomalies and their management in children, providing a useful reference for general practitioners and
specidists alike.

Emerging Phar macother apies and Targeted Approaches
The understanding of the molecular pathogenesis of lymphatic malformations has opened avenues for targeted

pharmacotherapy. Research indicates that many LMs are associated with somatic mutationsin genes involved in the
PI3BK/AKT/mTOR pathway, such as PIK3CA. This pathway plays acrucia rolein cell growth, proliferation, and
angiogenesis. | nhibitors of the mTOR pathway, such as sirolimus (rapamycin), have shown promisein treating refractory
or diffuse LMs, particularly those with identified PIK3CA mutations. Sirolimus is an immunosuppressant that inhibits
MTOR, thereby reducing cell proliferation and angiogenesis. It has been used off-label for LMs, with case series and
small studies reporting reductionsin lesion size, pain, and functional impairment. The drug is administered orally,
offering a systemic treatment option for widespread or inaccessible lesions.
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But sirolimus therapy is not without its challenges. It requires careful monitoring of drug levels and potential side
effects, which include immunosuppression, hyperlipidemia, stomatitis, and proteinuria. The optimal dosing, duration of
treatment, and long-term efficacy and safety in LM patients are still under investigation. But for patients with extensive,
multifocal, or otherwise untreatable L Ms, sirolimus represents a significant therapeutic advance, offering anon-invasive
option to manage disease progression and symptoms. Itsroleisevolving, and it istypically considered after conventional
sclerotherapy and surgery have been exhausted or deemed unsuitable.

Other targeted therapies are also under investigation. For example, agents targeting VEGF (vascular endothelial growth
factor) pathways, which areinvolved in lymphangiogenesis, may hold future potential. But these are largely experimental
and not yet part of standard clinical practice. The complexity of LM pathophysiology suggests that a personalized
medicine approach, guided by genetic profiling of the lesion, may become increasingly important in selecting the most
effective therapy.

Complications and Long-Term Management
Lymphatic malformations can lead to a range of complications, both acute and chronic. Acute complications include

infection (lymphangitisor cellulitis), hemorrhage into the cysts, and rapid expansion causing airway obstruction or nerve
compression. Infections often require antibiotic therapy and sometimes drainage. Hemorrhage can cause sudden swelling
and pain, and may necessitate urgent intervention. Chronic complications include cosmetic disfigurement, functional
impairment (e.g., dysphagia, speech difficulties, limb swelling), and recurrent infections. The management of these
complicationsisintegral to the overall care plan.

Long-term management of LM s often involves a combination of surveillance, supportive care, and repeat interventions
as needed. Even after successful treatment, recurrenceis possible, particularly for microcystic or mixed lesions. Regular
follow-up with imaging is essential to monitor for recurrence or progression. Physical therapy and occupational therapy
may be necessary to address functional deficits, especially in cases affecting the limbs or joints. Psychological support
isaso important for patients and families coping with the chronic nature and potential disfigurement associated with
LMs. The goal is not just to eradicate the lesion, but to optimize the patient's quality of life.

The open-label nature of many sclerotherapy studiesis an obvious caveat. While efficacy rates are reported, the lack

of placebo-controlled trials makes it difficult to definitively quantify the true benefit compared to natural regression

or observation alone, particularly for smaller, less symptomatic lesions. But for larger, symptomatic LMs, the clinical
improvement observed after sclerotherapy isoften dramatic and clearly attributableto theintervention. The heterogeneity
of LMs, bothinterms of their anatomical location and histological subtype, also complicates direct comparisons between
studies and treatment modalities. A lesion in the neck behaves differently from one in the axilla, and a macrocystic
lesion responds differently from amicrocystic one. Theseintrinsic differences make it challenging to establish universal
treatment algorithms.

Thelong-term saf ety datafor some sclerosing agents, particularly in pediatric popul ations, al so requires ongoing scrutiny.
While agents like doxycycline and OK-432 have generally favorable safety profiles, the cumulative effects of multiple
treatments over many years are not fully understood. The potential for long-term scarring, tissue atrophy, or functional
impairment, even with successful resolution, must be considered. For systemic therapies like sirolimus, the long-term
impact of chronicimmunosuppression and metabolic side effectsin childrenisasignificant concern, necessitating careful
risk-benefit assessment for each patient. The trial was not powered to detect differences in rare complications, and that

ART-2026-994 - July 2026 4/5
https://thelifesciencefeed.com/pediatrics/adhd/lymphatic-malformations-is-your-management-approach-outdated



. . PEDIATRICS/ ADHD
’@ Life Science Feed 29 July 2026

gap matters for agents with known systemic toxicities. Lymphatic malformation therapy wastested only in symptomatic
patients; whether benefits extend to asymptomatic | esions remains unclear, and observation remains avalid strategy for
many stable, non-critical lesions.

CLINICAL IMPLICATIONS
The shift from radical surgery to targeted sclerotherapy for lymphatic malformations represents a significant
improvement in patient care, particularly for macrocystic lesions. Clinicians should prioritize sclerotherapy
with agents like doxycycline or OK-432 as a primary intervention, leveraging their efficacy and generally
favorable safety profiles. This approach minimizes surgical morbidity and often achieves excellent cosmetic
and functional outcomes, especially in anatomically sensitive areas.

But the persistent challenges with microcystic and mixed lesions, and those refractory to sclerotherapy,
underscore the need for a multidisciplinary approach. Integrating interventional radiology, pediatric surgery,
and, increasingly, medical oncology for targeted pharmacotherapies like sirolimus, is essential. The complexity
of these cases demands collaborative decision-making to tailor treatment to the specific lesion characteristics
and patient needs.

The emergence of mTOR inhibitors like sirolimus for LMs with PIK3CA mutations offers a systemic option for
widespread or surgically inaccessible disease. This development highlights the growing importance of genetic
profiling in guiding therapy, moving towards a more personalized medicine paradigm. But the long-term safety
and optimal duration of sirolimus in pediatric populations require further robust investigation before it becomes
a routine first-line therapy.

Ultimately, the goal remains to improve patient quality of life while minimizing treatment-related morbidity.
For many LMs, conservative observation remains a valid initial strategy, particularly for small, asymptomatic
lesions. Intervention should be reserved for those causing symptoms, functional impairment, or significant
cosmetic concerns, always balancing the potential benefits against the risks of treatment.
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