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A B S T R A C T  

Background : Dif fuse lym phan giomato sis is a rare dis or der of the lym phatic ves sels. Its prog no sis is poor and its 
treat ment not cod i fied. 
Methods : We de scribe the case of a 14 years old boy known for a lym phatic mal for ma tion of the left chest wall 
with pleu ropul monary, bone and vis ceral in volve ment. He pre sented with res pi ra tory dif fi cul ties and a left 
pleural ef fu sion. The treat ment as so ci ated tho racic drainage, sur gi cal pleurec tomy and it er a tive scle rother apy. 
Results : The pa tient is cur rently asymp to matic. On imag ing, there is a de crease of the left lat eral tho racic com - 
po nent and a res o lu tion of the in tra - pleural por tion. 
Conclusions : The treat ment of dif fuse lym phan giomato sis is based on a mul ti modal man age ment. 

1 . Introduction 

Lym phan giomato sis (LMs) refers to the pres ence of mul ti ple lym - 
phan giomas in var i ous or gans or re gions of the body, but most com - 
monly af fects the cer vi cotho racic area [ 1 ]. Its clin i cal ex pres sion and 
prog no sis vary greatly, de pend ing mainly on the site and the ex tent of 
the dis ease. The con comi tant in volve ment of bone tis sue or of the tho - 
racic sys tem is re lated to a poor prog no sis [ 2 ]. A vis ceral in volve ment 
is as so ci ated with a high mor tal ity rate [ 3 ]. LM is ex tremely dif fi cult 
to treat and re mains a chal lenge for clin i cians and a trial for chil dren 
and their fam i lies. 

This re port de scribes the pres ence of an ex ten sive LM in a 14 year - 
old boy, al ready known as hav ing a left chest wall lym phatic mal for - 
ma tion; he ar rived at the emer gency de part ment with res pi ra tory dif - 
fi cul ties and a cer vico - mediastinal lym phatic mal for ma tion rup tured 
into the pleural cav ity. We de scribe a suc cess ful multi - modality ther a - 
peu tic ap proach. 

This re port has ob tained our In sti tu tional Re view Board (IRB) ap - 
proval. 

2 . Case report 

At the age of one year, this pa tient had been seen for a soft sub cu - 
ta neous mass in volv ing the an te rior left chest wall. The shape of this 
mass was not al tered by a change of po si tion of the pa tient. The over - 
ly ing skin was nor mal. Ul tra sound (US) and mag netic res o nance imag - 
ing (MRI) re vealed a mul ti loc u lar le sion con tain ing mul ti ple septa, lo - 
cated in the ax il lary fossa and the left lat eral chest wall, mea sur ing 
9× 5 cm, as so ci ated with an in tra - parenchymal four mm cys tic le sion 
of the pos tero - apical seg ment of the su pe rior left lobe. Sev eral cys tic 
le sions of the spleen were found, the largest mea sur ing two cm. A cys - 
tic le sion on the lower pole of the left kid ney and a two mm le sion on 
the ver te bral body of L2 in the lum bar spine were also found. As the 
pa tient was oth er wise asymp to matic, he was placed un der sim ple ob - 
ser va tion. 

At the age of nine years, the pa tient pre sented a grad u ally en larg - 
ing left supr a clav ic u lar mass as so ci ated with a sim i lar left prepec toral 
le sion. MRI showed a lym phatic mal for ma tion of the left lat eral chest 
wall, ex tend ing now into the an te rior com part ment of the me di - 
astinum and the left cer vi cal stage with ip si lat eral dor sal mus cle in va - 
sion. It also showed a pro gres sion of sev eral lower in tralo bar le sions, 
evok ing pul monary lym phang iec ta sis. It also turned out that the pa - 
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tient had suf fered four frac tures at the level of the left clav i cle, each 
time oc cur ring af ter a com mon place trau ma tism. 

Two years later, the pa tient ar rived at the emer gency de part ment 
with a 1 - week his tory of dys p nea, cough, noc tur nal awak en ings, ap a - 
thy, dys pha gia and vom it ing and weight loss, with out fever. He also 
com plained of left cer vi cal, tho racic and mild clav ic u lar pain. X - rays 
showed a left pleural ef fu sion, re sult ing in a me di asti nal shift. A chest 
tube was placed in the tho racic cav ity, drain ing a to tal of 1300 ml of 
serous - bloody fluid. Ini tial lab o ra tory re sults re vealed a lym pho cyte 
ef fu sion, pre dom i nantly of T lym pho cytes. 

The evo lu tion was com pli cated, with sep sis and re cur rence of a 
large left - effusion, and as so ci ated with an empyema. De spite ad e quate 
an tibi otic treat ment and pleural drainage, the pa tient re mained highly 
fever ish. 

As the non - surgical treat ment had failed, decor ti ca tion was in di - 
cated and per formed. Through a hemi - clamshell ap proach, a re sec tion 
of me di asti nal cysts, pul monary decor ti ca tion and pari etal pleurec - 
tomy were per formed. The pa tient also un der went sur gi cal re moval of 
the thy mus and a wedge re sec tion of the lower lobe since it was in - 
vaded by sev eral cys tic struc tures ( Figs. 1 and 2 ). 

Patho log i cal analy sis de scribed a dif fuse lym phang iec ta sis, with le - 
sions ob served at the pleural, parenchy mal and thymic lev els as so ci - 
ated with me di asti nal macro cys tic lym phatic mal for ma tion con sis tent 
with a dif fuse pleu ro parenchy mal lym phan giomato sis ( Fig. 3A, B, 4A, 
4 B ). 

The post op er a tive course was un com pli cated and the pa tient was 
dis charged one month later. 

He was read mit ted af ter 15 days for a right chy lotho rax prob a bly 
due to a tho racic duct le sion and left pleural septa ef fu sion, both 
drained. 

A sec ond left pul monary decor ti ca tion by tho ra coscopy and pleu - 
rode sis by me chan i cal pleura - crushing proved nec es sary as well as 
three ses sions of pul monary actylise in jec tion. The pa tient then un der - 
went se r ial punc tures on an out pa tient ba sis be cause of a per sis tent 
left pleural ef fu sion. 

A mul ti dis ci pli nary dis cus sion lead to the de ci sion to carry out a 
se ries of scle rother a pies by per cu ta neous in trale sional in jec tion of 
doxy cy cline and bleomycin into the pleural cav ity, the left clav i cle 
and sub clav ic u lar cysts at three months’ in ter vals. 

MRI con trol af ter three ses sions showed a marked de crease of the 
cys tic com po nents of the known left lat eral tho racic lym phatic mal for - 
ma tion, with a res o lu tion of the left api cal in tralo bar por tion and a 
de crease of the left pec toral com po nent, as so ci ated with a sta bi liza - 
tion of bone in volve ment with marked scle ro sis of the mar gins of the 
clav i cle, re flect ing an early re sponse to treat ment. This treat ment 

Fig. 1 . Left pul monary lobe, per op er a tive as pect. 

Fig. 2 . Pari etal pleura: Thick ened and cys tic macro scopic as pect. 

Fig. 3 . Left pul monary lobe, sur gi cal biopsy 
A Small ectatic ves sels dis posed along the in ter lob u lar septa B The D2.40 stain - 
ing high lights in creased num bers of small lym phatic ves sels in the in ter lob u - 
lar septa. 

achieved a re duc tion of ap prox i mately 90% of the vol ume of the 
macro cysts and chy lotho rax. ( Figs. 5 and 6 ). 

MRI per formed one year later showed the same re sults and the sta - 
bi liza tion of the le sions. 

The pa tient re ported a sig nif i cant im prove ment of his clin i cal con - 
di tion, the dis ap pear ance of pain, his re sump tion of sport ac tiv i ties 
with out dys p nea and no new frac tures of his left clav i cle. 
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Fig. 4 . Pleural biopsy 
A A dense anas to mos ing net work of dis sect ing chan nels with as so ci ated 
chronic in flam ma tion. B The D2.40 stain ing con firms the lym phatic na ture of 
the dis sect ing ves sels. 

Fi nally, an im muno log i cal as sess ment at three months af ter 
thymec tomy re vealed a lym phope nia, par tic u larly con cern ing the CD4 
level with in suf fi cient vac cine re sponse for diph the ria and a low re - 
sponse against tetanus and pneu mo coc cus. TENs (re cent em i grant 
moods ) were also low. A rein jec tion of In fan rix Hexa ® and Pre ve nar 
® was done dur ing the last hos pi tal iza tion. An tibio pro phy laxis with 
Bactrim three times a week was started. 

3 . Discussion 

LMs are be nign slow flow vas cu lar mal for ma tions re sult ing in a 
pro lif er a tion of non func tional lym phatic tis sue that may in volve any 
part of the body. They can be caused by a con gen i tal de fect of lym - 
phatic de vel op ment or by a me chan i cal ob struc tion of nor mal lym - 
phatic ves sels. Their in ci dence in the pe di atric pop u la tion amounts to 
one new case per 12000 birth [ 4 , 5 ]. 

Most LMs are di ag nosed in the first two years of life, but some can 
also be di ag nosed at any age. An te na tal di ag no sis is pos si ble be tween 
the 15th and 22nd week of ges ta tion thanks to the rou tine use of pre - 
na tal ul tra sound screen ing [ 6 ]. 

Al most 30% of LMs are found in the cer vi cal re gion, 20% in the 
head, 10% in the trunk, and 5% in the an te rior chest wall and the ax - 
il lary cav ity. Me di astinum lo cal iza tion rep re sents 1% of all cases [ 7 ]. 
In tra pul monary le sions are less com mon [ 8 ]. 

LMs are clas si fied ac cord ing to their size as mi cro cys tic (less than 
two cm), macro cys tic (greater than two cm), or mixed. Macro cys tic 
LMs can have septa re sult ing in a to tal ob struc tion of the prim i tive 
lym phatic sacs, or may be non - septated due to a par tial ob struc tion 
[ 9 ]. 

On phys i cal ex am i na tion, macro cys tic le sions are soli tary soft sub - 
cu ta neous masses with nor mal over ly ing skin. On ul tra sound, they are 
com press ible, ane choic cysts with spe cific thin sep ta tions and with out 

Fig. 5 . First scle rother apy ses sion 
AP plain ra di og ra phy dur ing the first scle rother apy ses sion with doxy cy cline 
in jec tion into the clav i cle (A & B) with a 19 gauge nee dle and bleomycin in - 
jec tion into the pleural cav ity (C) with a 5F sheath catheter. Note the dif fu - 
sion of the doxy cy cline through the cor ti cal of the bone with pro gres sive fill - 
ing of the macro cysts in the vicin ity (B). 

Doppler flow. Mi cro cys tic le sions usu ally ap pear as vesi cles filled with 
lym phatic fluid. They pre sent as tiny cav i ties of solid ap pear ance and 
are hy per e choic [ 10 ]. The imag ing as sess ment is es sen tially based on 
ul tra sound and MRI that al low a com plete eval u a tion of the ex tent of 
the dis ease with out the need of ion is ing ra di a tion. 

LM is char ac terised by the pres ence of mul ti ple lym phan giomas 
[ 11 ]. It is fre quently as so ci ated with other lym phatic re lated ab nor - 
mal i ties and in volves mul ti ple or gans in 75% of cases. It is a rare dis - 
or der, most fre quently pre sent in late child hood with out sex predilec - 
tion [ 12 ]. LM le sions can oc cur in any tis sue in which lym phat ics are 
nor mally found, with a pref er ence for tho racic and neck in volve ment. 
Up to 75% of pa tients with LM have bone in volve ment. Sin gle or mul - 
ti ple ef fects of LM can be found within the me di astinum, ad her ent to 
the pleura, or within the chest wall [ 4 ]. Tho racic le sions may pre sent 
as chy lotho rax and/ or chy loperi cardium (49%), as a mass (47%), as 
pul monary in fil trates (45%). Ex tra - thoracic le sions may pre sent as 
bone le sions (39%), as splenic le sions (19%), as cer vi cal lym - 
phadenopa thy (15%), as dis sem i nated in travas cu lar co ag u la tion (9%), 
and as skin man i fes ta tions (7%) [ 13 , 14 ]. 

The first clin i cal sign of LM is gen er ally a su per fi cial soft tis sue le - 
sion. Other signs may then ap pear, in clud ing res pi ra tory symp toms, 
chest pain, ab dom i nal or neck swelling, and patho log i cal frac tures 
[ 2 ]. 
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Fig. 6 . Evo lu tion of lym phatic le sions be fore and af ter scle rother apy on mag netic res o nance imag ing (MRI). 
MRI in T2SE weighted se quences per formed be fore scle rother apy in No vem ber 2017 (A, & B), then af ter the third ses sion in Jan u ary 2019 (C & D. Bone re mod el - 
ing with pro gres sive dis ap pear ance of the macro cysts of the clav i cle and scle rotic re ac tion. Dra matic shrink age of the chy lotho rax up to a lim ited re main ing col - 
lec tion. 

Pul monary LM can also be sus pected in the pres ence of pro gres sive 
growth and com pres sion of ad ja cent struc tures. But this is a rare di ag - 
no sis and only few cases are pub lished in the lit er a ture [ 15 ]. 

The in di ca tion for treat ment is based on the age of the pa tient, the 
site, size and type of the le sion, and on func tional symp toms such as 
swelling, bleed ing, re cur rent in fec tion, dys pha gia, res pi ra tory dis tress 
or cos metic de for mity. Se vere forms may re quire treat ment based on 
scle rother apy or sur gi cal re sec tion. 

Per cu ta neous scle rother apy is con sid ered the first - line treat ment of 
LM, and is more suc cess ful in cases of macro cys tic LMs. Many agents 
are used, such as doxy cy clin, bleomycin, ab solute ethanol, be ta dine, 
OK - 432 (lyophilized Strep to coc cus) and al co holic zinc so lu tion. Un der 

imag ing guid ance, the scle rosant agent is in jected by di rect ap proach 
af ter de com pres sion of the cyst. The aim is to in duce an in flam ma tory 
re ac tion in the en dothe lium of the lymph - vessel, re sult ing in the re - 
duc tion of its size. This pro ce dure is gen er ally per formed un der gen - 
eral anes the sia. Com pli ca tions in clude lo cal ex trava sa tion, skin necro - 
sis, cel luli tis and com pres sion of nearby struc tures such as air ways 
and nerves [ 16 , 17 ]. Scle rother apy prob a bly car ries less risk than 
surgery. Com plete ex ci sion is of ten chal leng ing due to the risk of ia - 
tro genic in jury to ad ja cent struc tures [ 18 ], bleed ing, and the in abil ity 
to sep a rate lymph col lec tions from nor mal struc ture, lead ing to high 
rates of re cur rence [ 19 ]. The sur gi cal ap proach is re served for se vere 
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lym phatic dis or ders un re spon sive to other ther a pies, but is still as so ci - 
ated to a high rate of re cur rence. 

In gen eral prac tice, no sin gle modal ity of treat ment is ef fec tive and 
multi - modal ther apy is of ten nec es sary, es pe cially in pa tients with 
wide spread dis ease and for whom ther a peu tic op tions are of ten pal lia - 
tive. 

Re cently, mTOR in hibitors showed promis ing re sults in the man - 
age ment of vas cu lar anom alies. mTOR is a ser ine thre o nine ki nase 
reg u lated by phos pho inosi tide 3 ki nase (PI3K) and pro tein ki nase B 
(Akt). The PI3K/ Akt/ mTOR path way is the ba sis for cell growth and 
pro lif er a tion; it also in creases the ex pres sion of the vas cu lar en dothe - 
lial growth fac tor (VEGF) reg u lat ing an gio gen e sis and lym phan gio - 
gen e sis. mTOR in hibitors di rectly in hibit mTOR, block ing down stream 
pro tein syn the sis and pre sent ing an ti tu moral and an tian gio genic ef - 
fect. Ra pamycin (sirolimus ®) is one of the best known mTOR in - 
hibitors. Re sis tant com plex lym phatic anom alies with vis ceral and 
bony ad verse ef fects have shown good re sponse to sirolimus ® 
[ 20 , 21 ]. 

4 . Conclusion 

LM is a rare vas cu lar mal for ma tion in chil dren and has vary ing 
clin i cal pre sen ta tions. The ra di o log i cal study con firms the di ag no sis 
and al lows the as sess ment of the ex tent of the le sions. Lit er a ture on 
the sub ject is lim ited, and the treat ment is of ten poorly coded. 

In cases of in op er a ble and dif fuse forms, scle rother apy may be 
manda tory and should be dis cussed as the first line treat ment, as we 
learned in this par tic u lar case. 
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