Systemic generalised lymphangiomatosis: unknown
aetiology and a challenge to treat
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SUMMARY

We describe a case of a woman diagnosed at the age of
35 years with a generalised mediastinal and abdominal
lymphangiomatosis associated with a protein losing
enteropathy, who successfully improved when treatment
with sirolimus was initiated.

BACKGROUND

Systemic generalised lymphangiomatosis is a very
rare condition commonly appearing during child-
hood, characterised by proliferation of normal
mature lymphatic ducts with formation of numerous
cysts in varied body organs. These cysts can occur in
any organ except for the brain that lacks lymphatics.'
Its aetiology remains unknown, but lymphangiomas
are considered to be uncommon benign tumours.
Different putative mechanisms of lymphangioma
development are proposed including failure of
the lymphatic system to connect with or separate
from the venous system or abnormal budding of
the lymphatic system from the cardinal vein. In
adults, sequestration of lymphatic tissue secondary
to inflammatory processes or surgical therapy has
been incriminated.” > Recent studies suggest the
potential role of specific lymphangiogenic growth
factors. Increased interleukin-6, vascular endothe-
lial growth factor ¢ (VEGF-c), vascular endothelial
growth factor receptor 3 (VEGFR-3) and Prospero
Homeobox 1 (prox-1) have been correlated with
the genesis of lymphangiomas.* These new insights
create new opportunities for treatment, including
the use of inhibitors of angiogenesis.

Although lymphangiomas are benign lesions,
they may cause significant mortality because of
their large sizes, critical locations and the possibility
of secondary infections. The lymphangiomatosis
spectrum is very heterogeneous in its presenta-
tion, and can include microcystic and macrocystic
isolated lymphatic malformations, thoracic and
intra-abdominal diffuse lymphangiomatosis, and
osseous and soft-tissue presentations known as
Gorham-Stout disease.'

Lung involvement is paramount and the leading
cause of death.’ Abdominal lymphangiomatosis is rare
in adult patients. The most frequent symptoms are
abdominal pain. Some patients with limited lymphan-
giomas are asymptomatic. Few case reports describe
adult patients with lymphangiomatosis, gastrointes-
tinal bleeding and hypoproteinaemia, that may be life-
threatening. Intestinal lymphangiectasia is one of the
reasons of protein-losing enteropathy.®™

Since the condition is rare there is no uniform
treatment strategy for symptomatic patients and

evidence-based therapies are lacking. Surgery has
been attempted for localised and generalised gastro-
intestinal disease, but recurrence rates are high.'
Various other treatment modalities have been
proposed, including radiotherapy, chemotherapy,
interferon-alfa and systemic corticosteroids with
varied success in small cohorts."™™ A limited
number of case reports suggests a potential benefit
of angiogenesis inhibitors, such as VEGF inhibitors,
mammalion target of rapamycin (mTOR) inhibitors
and tyrosine kinase inhibitors.'*"”

These treatments were successful at a young age
of diagnosis but their efficacy in adults remains to
be established.

Recent published case reports and a small patient
cohort show an adult phenotype resembling lymph-
angiomatosis, but who are associated with phospha-
tidylinositol 3 kinase catalytic alpha polypeptide
(PIK3CA) gene mutations. These PIK3CA-related
overgrowth syndromes (PROS) can lead to asym-
metric growth of lymphatics and mimic a systemic
lymphangiomatosis. When confronted with patients
suffering from PROS, efficacy has been established
with sirolimus, and recent evidence shows prom-
ising results with BYL719, an inhibitor of PIK3CA."®

The present case illustrates the beneficial effect of
sirolimus in a therapy resistant generalised lymph-
angiomatosis in an adult patient and highlights the
importance of CT volumetry in the monitoring of
the condition. Therefore, sirolimus therapy should
be considered for diffuse lymphangiomatosis as it
may be effective in improving the condition as illus-
trated in this patient, with persistent benefit 4 years
after the initiation of treatment.

CASE PRESENTATION

A 35-year-old woman progressively developed
abdominal pain, associated with severe lymphoe-
dema of the legs, ascites and diarrhoea. She was not
taking any medication and her medical history was
unremarkable, except for a sphincterectomy and
papillotomy for gallstones, a laparoscopic chole-
cystectomy and a left ovarectomy after ovarian
torsion. She did not have any familial antecedents
of similar findings.

She did not smoke and there was no alcohol
consumption.

Laboratory results showed a potassium level of
2.4mmol/L, a calcium level 1.45 mmol/L, an albumin
concentration 14g/L, uric acid 1.8 mg/dL, gamma-
globuline 1.7 g/L, transferrin saturation 28%, ferritine
level 7pg/L, haemoglobin 95 g/L, mean corpuscular
volume (MCV) 72 fL, platelets 63x10°/L, white
cell count of 1.600x10°/L, absolute lymphocytes
2.151x10”/L and vitamin B, 0.18 pug/L.
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INVESTIGATIONS

An initial CT of the thoracoabdominal region showed a multi-
lobar cystic mass in the mediastinum extending in the retro-
peritoneum and intraperitoneum. A total body MRI confirmed
multiple hyperintense cystic lesions in mediastinum and retro-
peritoneum on T2-weighted images suggestive of lymphangio-
matosis. A biopsy of the cystic lesions was performed under CT
guidance, but biopsy was non-diagnostic, because there was not
enough tissue sample.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis should include metastatic ovarian
cystic adenocarcinoma, cystic teratoma, lymphangioleiomyoma-
tosis (LAM), PROS syndrome and benign lymphangiomatosis.
The diagnosis of metastatic ovarian cystic adenocarcinoma was
excluded with normal CA 125 and the atypical aspect on CT
scan and MRI. Cystic teratoma usually presents as a complex
cystic mass with a considerable solid component and calcifica-
tions, moreover the patient had normal alfa fetoprotein and
beta-human chorionic gonadotropin (HCG) levels."

PROS syndrome is a genetic disorder that results from somatic,
mosaic gain-of-function mutations of the PIK3CA. Most patients
present with major deformities and vascular masses that were not
seen in the present case. LAM results from progressive prolifer-
ation of atypical smooth-muscle like cells. It often occurs as an
inherited disorder called tuberous sclerosis complex (TSC), but
it can be isolated and sporadic and primarily affects the lungs.
Serum VEGF-D may be a useful biomarker in LAM.>

We proceeded with an upper gastrointestinal endoscopy that
revealed multiple white spots in the duodenum and jejunum.
Histopathology of the biopsy showed lymphangiectasia with no
evidence of malignancy, nor the presence of LAM cells. Immu-
nostaining for HMB45 was negative, but positive for CD31 and
smooth muscle actin. TSC gene analysis was negative, and serum
VEGF-D level was normal. Recently PIK3CA gene was analysed
in a small skin vascular lesion and the mutation could not be
identified.

The diagnosis was generalised lymphangiomatosis with a
malabsorption due to protein losing enteropathy.

TREATMENT

The patient was put on a low-fat protein diet, with weekly infu-
sion of albumin and immunoglobulin supplementation. Pan
abdominal radiotherapy, with a total of 14.3 Gy in 11 fractions,
was proposed but was stopped prematurely due to severe gastro-
intestinal side effects.

In the following years, different treatments, based on recent
insights of the pathogenesis of this disease, were administered:
sandostatine, low fat with medium chain triglyceride diet,
followed by doxycline, beta-blockade and finally thalidomide.
All treatments failed to induce significant changes in clinical,
biological and radiographic findings. A treatment based on siro-
limus 0.8 mg/m%/12 hours was initiated in January 2016. The
dose of sirolimus was adjusted to keep trough concentrations
between 6 and 30 pg/L.

OUTCOME AND FOLLOW-UP

Subsequent CT imaging showed a significant regression of the
cystic lesions with an estimated volume reduction of 1226 cc to
447 cc (—64%) since the introduction of Sirolimus (figure 1A-D).
The cystic structures seen on the CT scans were manually
segmented by the ‘volume tracing function’ (Intellispace Portal,
Philips, The Netherlands), which implements a region growing

Coronal view of the contrast enhanced CT scans with the

Figure 1
selected content of the peritoneal and retroperitoneal cysts, marked

in blue. A,B illustrates the lymphangiomatosis at the start (A) and 24
months after start of sirolimus therapy (B). (C,D): Three-D image of the
calculated volumes of the selected content as shown in (A,B). This was
done for both scans with an interval of 24 months. (C) Before start of
therapy—(D) 24 months after start of sirolimus therapy).

algorithm that takes into account the density similarity of the
cysts. Those densities were added to the segmentation. When all
the cystic structures were selected, the algorithm calculated the
content of the volume of interest.” 2

The patient continued infusion of albumin and immunoglob-
ulin supplementation at a lower frequency with controlled serum
albumin, and improvement of initial severe lymphopenia (white
cell count of 3.400x 10°/L, absolute lymphocytes 0.550x 10”/L).
The patient lost weight with regression of lymphoedema of lower
limbs. She did not experience severe infections since treatment
was started. This was indeed a major concern in the presence
of severe lymphopenia and immunosuppression with sirolimus.

We postulate that regression of cystic lesions contributed
to decreased lymphocyte sequestration and leakage resulting
from diminished intestinal lymphangiectasias. Throughout
the follow-up, the sirolimus levels were within therapeutic
range.

DISCUSSION

Systemic generalised lymphangiomatosis is a rare disorder and
usually becomes symptomatic at a young age. Although the
condition is benign in nature, it may lead to severe symptoms
and in some cases may have a debilitating course with high
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mortality. Indeed, abdominal lymphangiomatosis can result in
severe protein losing enteropathy and gastrointestinal bleeding
due to the presence of diffuse intestinal lymphatic abnormalities,
as described in the present case report.®™

The lymphopenia as observed in the present case is, however,
exceptional and rarely reported.

Whether lymphangiomas are true malformations or neoplastic
in nature remains unsettled. Taking into account the unusual
proliferation of lymphatics, mTOR inhibitors may represent a
promising treatment strategy in the management of the observed
lymphatic anomalies, although the level of evidence of efficacy
is low and is essentially based on occasional case reports.’>™’
Patients treated with angiogenesis inhibitors were diagnosed at a
young age. One can indeed presume that early intervention may
be more promising by intervening in the process of lymphangi-
omatosis at an early stage. The efficacy at adult age of diagnosis
remains uncertain.

In the broad differential diagnosis of lymphangiomatosis,
patients should be screened for PIK3CA mutations, because
several case reports and a recent published patient cohort have
shown adult patients with a phenotype mimicking systemic
lymphangiomatosis.'®

However, we could not detect this mutation in the patient.

The present observation adds support to the possible benefi-
cial treatment of sirolimus in adult patients with diffuse lymph-
angiomatosis. Our patient was treated with sirolimus with dose
adjustment according to measured trough levels with a favour-
able evolution of the associated protein losing enteropathy.
This could not be achieved with previous therapeutic regimens,
administered in parallel with supportive treatment. The treat-
ment was not only efficient in controlling disease symptoms but
also induced radiological regression of the cystic lesions. Volu-
metric CT as illustrated in the present case report constitutes a
good measure to evaluate efficacy of treatment.”! > A similar
observation has recently been made in the treatment of an adult
patient with diffuse pulmonary lymphangiomatosis treated with
sirolimus with a decrease in mediastinal masses and an improve-
ment in pulmonary function.”

Therefore, this case report highlights an important role of
the angiogenesis inhibitors in the treatment of symptomatic and
therapy resistant systemic generalised lymphangiomatosis.

Lymphopenia is not a limiting factor. Increase in absolute
numbers of lymphocytes under sirolimus treatment might
even be considered as a positive result with a possible benefit,
including a decreased risk of secondary infectious complications.

Further insights in the pathogenesis of the disease and targeted
treatments can result in a better outcome of patients with diffuse
lymphangiomatosis.

Learning points

» Systemic generalised lymphangiomatosis is a benign disorder
that may mimic malignancy with severe symptoms and
aggressive behaviour.

» There is no uniform consensus on treatment of generalised
lymphangiomatosis.

» Promising results can be expected with angiogenesis
inhibitors.
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