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Abstract

Introduction- Lymphovascular/lymphatic malformations usuallyeaf infants or children. Most common sites are the
head and neck. When, superficial, they present giittwing swelling in affected part. Their preopamtevaluation is
necessary for better postoperative outcome andduoce the chances of recurrence. Ultrasound iagbful modality to
depict the exact location and character of lesiGalour Doppler demonstrates vascular nature ofoiessi CECT
providing three dimensional views of lesion as vadlinsinuation/extension in adjacent structurasueng complete
surgical removal of lesion and better postoperatiwgcome.Method —We studied imaging spectrum of LVMs
(lymphovascular malformations) in USG and colourpPler in 40 patients at Gandhi medical college, [BH®9
patients have further undergone CECT for betteiatiep of lesion. We noted imaging spectrum ofdesi on USG and
CECT.Results-Most patients presenting with growing/congenitakelling were infants. Most common finding in USG
was complex multisptated cystic lesion showingaséptal vascularity on Doppler. CECT demonstratettiseptated
cystic lesion with peripheral and septal enhancémdast of them were fluid density lesion and shagvinsinuation in
adjacent structure.18 patients were confirmed oAEMNnd 22 patients were confirmed on surg@gnclusion-USG is
best mean to describe the character and locatitesmin, also widely available, easy to use anthblé for infants and
children (no sedation required). Many cases redfuirder imaging with CECT, for further charactation of lesion
and to evaluate their extension/insinuation. Sadgiemoval is final treatment keeping the incidencerecurrences low.
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I ntroduction

Lymphovascular malformations are rare group of
benign proliferative developmental anomalies of
lymphatic system (1-3)They are caused by failure of
developing lymphatic tissue to establish a normal
communication with remainder of the Iymphatic
system. These abnormal lymphatic channels thertedila
to form a unilocular or multilocular cystic masg.(4

The lymphatic system arises from 6 primitive sdcs t
develop at 6th week of intrauterine life. First rp&
jugular sac, second pair is cysterna chyli locaatd
retroperitoneal tissues, and third pair is postdgimph
sacs develop at inguinal region. Lymphatic

malformations can affect any area of the body eixcep
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the brain, most common sites are the head and neck,
and less common locations include the mesentery,
retroperitoneum, abdominal viscera, lung and
mediastinum. When superficial, they present with
growing swelling in head /neck, trunk or, extremmsti
Patient is usually an infant or child, sometimes an
adolescent or adult. When they get complicated,
(secondary infection/ intralesional haemorrhagbgyt
are detected by pain, tenderness or discolouratien

the swelling. Lymphatic malformation representssles
than 5% of all congenital neck masses in childned a
even smaller amount in adults (5).

Plain X-ray is of limited use, detecting soft tiesu
swelling over the part or sometimes punctate
calcifications due to the phleboliths. Ultrasousdthe
useful modality to depict the exact location and
character of lesion.USG imaging usually show well
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defined, thin walled, multilocular or rarely unildar,
cystic masses that are anechoic or sometimes oontai
echogenic debris (secondary
infection/haemorrhage).Colour Doppler may
demonstrate peripheral/ intraseptal vascularity.e Th
presence of haemorrhage or infection in the legives

a more complex appearance with multiple thin
septations, coarse/fine echoes, echogenic debds an
thick appreciable wall (6).Contrast enhanced coegbut
tomography is investigation of choice which shows
peripheral and septal enhancement. Insinuation in
adjacent structures is well depicted due to itedhr
dimensional ability. Compression of adjacent stites
(nervelartery) or pressure erosion of underlyingiebo
can be seen in rare cases. The fluid component is
typically homogeneous with fluid attenuation valgs

10 HU), may be more (10-20 HU), when complicated
by secondary infection or haemorrhage. Sometimes
negative attenuation values occur in the preserice o
chyle or air (due to interventions) (7). Most cases
require treatment, due to growing swelling causing
facial disfigurement, compression of adjacent stmec

or due to the complications (haemorrhage/infecti@n)

6). Treatment of choice is direct surgical removal.
However recurrences are common due to insinuation o
lesion in adjacent structures and thus leading to
complete removal difficult. Thus imaging is imparta
demonstrating accurate anatomic localization, atara
and definition of the lesion for pre operative piang.

Method

The study was conducted in Gandhi Medical College
and Hamidia Hospital, Bhopal for 6 months. Our esri
consists of 40 patients, presenting  with
growing/congenital swelling in different parts diet
body. The age of the patients ranged between 2 tdays
27 years .Most patients were referred from surgoal
paediatric department. A Philips HD7 colour Doppler
scanner with 7 to 12 MHz linear transducers wagl use
for examination. Few infants were examined sedated,
which was helpful to make them calm and to obtain
high quality spectral waveform from lesion. CECTswa
performed in WIPRO GE machine.Patients presenting
with superficial swellings with characteristic finds of
lymphovascular malformations on USG were included.
Patients were followed up for CECT findings, furthe
confirmation of diagnosis by FNAC/Surgery and for
final treatment obtained.

Results
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In this descriptive, hospital based study, 12 padie
were infants; 10 patients were children up to feemnt
years of age. 8 patients were from age group 15-19.
Rest were between 20-30 yrs. 35 patients were amle

5 patients were female. Most patients were referred
from surgical department complaining growing
swelling over the affected part. 7 patients outl@f
infants presented with congenital swelling.6 pdten
presented with enlargement and discolouration of
swelling. 7 patients presented with postoperative
recurrence of swelling. Infants and children were
directly referred for the ultrasound.

13 swellings were located in the neck (diffusely
involving the neck in 8 patients, posterior triangh 3
patients and anterior triangle in 2 patients), Biillary
region, 4 swellings were located in one of the &h@e
were on right cheek and 1 were on left cheek), 3 in
submandibular region, 3 in supraclavicular regidn,
were located in anterior abdominal wall (in whitinete
were the case of postoperative recurrence afteyr3)3

2 were located over the chest , 1 was over the
saccrococcygeal region, 1 was located on left fonea
and hand extending up to thd &nd 4" digits dorsally,1
was located in left arm ,1 was small and locatedrov
the ring finger of left hand,1 over the lateral eelus

of right leg. 29 patients have further undergone
computed tomography for evaluating the extension of
lesion. The diagnosis of LVMs was confirmed by
surgery in 22 patients and FNAC in 18 patients.

One, female child patient with a large diffuse dingl
over right forearm and hand with history of
postoperative recurrence after three years of salrgi
removal showed increased density and moulding of
underlying ulna on x ray left forearm.

All patients were under gone ultrasound on the same
day of referral. Ultrasound of local part performed
using 7-12 MHz linear transducer which demonstrated
the thin walled, multiloculated, multi septated,
(sometimes unilocular) cystic swelling, many ofrthe
demonstrating intraseptal vasculrity on colour Depp
assessment.

Lymphatic malformations are most commonly located
in the head and neck. The main division in clagsify
lymphatic malformations is whether they contain
macrocysts (>2 cm), microcysts (<2 cm), or both.
Macrocystic lesions are more easily treated andycar
better prognosis than its microcystic counterp8irt [
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One 15 year old male child presented with a large, return leading to right sided cardiac overload and
recurrent, nodular lump overhanging from lower subsequent right sided cardiac failure. Abdominal
abdominal wall and grossly distended abdomen. USG lymphangiomas are uncommon benign tumours, usually
abdomen revealed USG and CT showed characteristic presenting in early childhood as a palpable abdaimin
imaging findings of lymphovascular malformations. mass. Their Sonographic and CT appearance has been
Small umbilical hernia was also noted. Hypoechoic,  well described. Rarely, they may be large enougbeto
homogenous thrombus also seen in the root of IVC. confused with ascites on physical exam. Limited
Gross ascites and minimal pericardial effusion were literature is available on abdominal wall lymphanga

also seen. These changes may be due to massivesveno  [9].

Figure 1. showing large nodular swelling hanging from abdmahiwall. USG showing complex multiseptated cystic
swelling with prominent intraseptal arterial flow &T axial contrast images multiloculated lesionhwiteripheral and
septal enhancement.
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Figure 2: cystic swelling over right cheek {USG images showing rtiseptated,cystic lesion showing | velocity
intraseptal arterial flow aneichogenic thrombt

6 patients aged 6-10 yrs, presentdth enlergement and discoloration of swelling@® 10 year old, male child show

compressible, tender swelling on rigiteek, Ultrasound showed features suggesiiveVMs with prominen arterial

flow on Doppler assessment. Thesion demonstratemultiple, floating fine echoes with a large echogeifresh

thrombus (fresh haemorrhage within the les Histopathology, confirmed the lesiém be hemangiolyphoma.Patient
followed up twoweeks later showed reduction of size of lesion waithitiple reticular septations suggesting resoh

bleed.

Discussion

In the literature nearly all reported cases of lymaphatic malformaon are diffuse cystic hygroma in the poste
triangle of the neck in infants or newborns. Higtof trauma may be associated with some les(10, 11-15), but in
present seriesno significant history of trauma was fou They are most commonly founn infants, followed by
children and adolescentSince these are primarily fluid filled and are dsuauperficial in location, they are eas
examined with high-resolutionltrasoun. USG is primary, inexpensiveonionising, noninvasive imaging mody

(10).

H male

m female
Column1

. male
infants

2-14 yrs

15-19 yrs >20yrs

Ageand sex distribution:
-Most patients were infants, with clear male premwadce

The etiology of lymphangiomas is probably a corital abnormality of the lymphatic system, causiegusestrations ¢
lymphatic tissue during embryologic developn (16). This theory would explain why lymphangiomas ocptimarily
in children. However, it is suggested that abdomireuma, lymphatic oftruction, inflammatory process, surgery,
radiation therapy may lead to the secondary foimmatf such a tum: (17, 18) Traditionally, lymphangiomas a
classified as simple, cavernous, or cystic. Thepkntype is usually situated superficially ire skin and composed of
small thinwalled lymphatic vessels. The cavernous type ispas®ad of dilated lymphatic vessels and lymphoidrst,
and has a connection with spaces of various noadj@centlymphatics Lastly, the cystic type consists of lympic
spaces of various sizes that contains fasciclesnajoth muscle and collagen bundles, but has noection with
adjacent normal lymphatic$lowever, cystic lymphangioma is not always cleatifferentiated from cavernous ty
because the cystic typeaynalso contain cavernous ar (19).

Head and neck is @e@mmon site of involvemer(21).About 75% of LVMs occum the neck and 20% occur in the
axillary region, whichwas consistent with our study. In cstudy, mostpatients were infants33 %) with history of
congenital or slow growing swelling over neck. lmstcases, swellingvas diffuse involvin the neck, restricting the
neck movements (6).
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H male

m female
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infants , 14 yrs

15-19 yrs

>20yrs

-Most patients wer e presented with congenital swelling neck (33%), followed by axillary swellings (13%).

Most infants were 1-11lmonths old. (ther locations include axillarychest, submandibular, supraclavic,
saccrococcygeal regiomxtremities and digits. Howev they may also found imediastinun abdominal viscera,
retroperitoneum, bones, and scrotum.our study all lesion were superficial and easittessible to examination.
Approximately 50 -60% Occuat birth and abo 80- 90% occur beforthe completion of second ye(2). A few cases
have been reported in the adptipulation but incidence is very low compared tat thf childrel (22-24). In our study
earliest age of presentation was 2 days old méaipresenting with congenital swelling in ne

Though no sex predilection has betscribed in previous stud, our study showed male prepondera Correlation of

the sonogram with the pathologic specimen demaestrthat the echogenic component correspondeddaster of

abnormal lymphatic channels, too small to be remblwith ultrasound. Large lesions hill-defined boundaries, with
cystic components dissecting between normal tiptarees. Sonographically, one can usually diffeegatthese tumoil

from other cervical masses, especially -tissue hemangiomas. Sonography is also helpfuktarthining tle extent of

the lesion before surgery and in assessing posttiye complications and recurrences (16).

On Sonography, LVMs appeas unilocular or more commonly multilocular cystiasses that are anechoic or con
echogenic debris (sometimes). Thag aisually slow growing masses but sudden enlargemen occur owing t
internal haemorrhage, inflammation or even respiyatract infection or traun .In our study six patients presented with
enlargement andliscolouration of swellig , of which, two demonstrated freghtralesional blee with echogenic
thrombus

These Sonographic appearancesWMs were encountered: (a)macrocgsiith thin and thick septae;) macrocystic
with thin septae and dense, floatindhees (cnsistent with fresh haemorrhage/infectiamd () mixed microcystic and
macrocystic, with thin septations (d)icrocystic ,ill defined mass with thick g¢ations and adjacent scarri(Mostly
consisting ofpost operative cases).Most common finding on USG w typical multiloculatd, multisepatated cystic
swelling with thin internal septationg/hich may or may not show vascular

Complains
B congenital swelling

B growing swelling

pain and discolouration of
swelling

M recurrent swelling
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-Most patients presented with growing swelling.
-Most infants presented with congenital swelling.
-18% presentswith post op recurrences of swelling.

Basically that can be divided into capillary, canvaurs, cystic hygromas and mixed variety as per thedial
characteristics which determine flow within theides(25). Jackson divided vascular malformatiorie two types as per
flow characteristics: high flow and low flow; mareagent of two differs exquisitely. Lymphatic malfaations were
classified as low flow lesions (28ptal 75% patient’'s demonstrated internal vasciylanf which 56.66 % showed
venous flow, categorizing the most of lesions iowsiflow LVMs. Rest showed either arterial (26.66 ) mixed
(16.66%) vascularity or no vascularity (25%).Vetgeianged from 6-20 cm/sec.

In our study 29 patients were undergone CT fohfmrevaluation of lesion. Most characteristic Qidfhng was complex,
cystic lesion with peripheral and septal enhancemEne lesion was mostly of fluid density rangednfr 4-13 HU.

However, density may be more if, haemorrhage/irdecis there (18-25 in our cases of intralesioredrorrhage) or
may be negative in presence of air or chyle. Mesioh were faintly enhancing, depicting slow flomnphatic venous
malformations.

Vascularity on doppler

M Aeterial
W venous
aeterial+venous

H none

-In most cases venous flow was predominant, categorising them in slow flow lymphovascular malfor mation.

Sheth S et al (20) correlated Sonographic findingth pathologic specimen and demonstrated thatettgogenic
component corresponded to a cluster of abnormaplhatic channels, too small to be resolved withasttiund. They
also reported calcified focus in one of their casbjch on histology was proved to be due to cadifthrombus.
However, in our study no calcified foci were detett Sometimes LVMs cannot be confidently diagnosed
preoperatively, when complicated by haemorrhagmfection. Ultrasound is very helpful in determigithe extent of
cystic hygromas before surgery; However cross aeatistudy is needed to evaluate the proper exikfgsion and
assessing postoperative complications and recwserithe differential diagnosis of a predominantigtic neck mass
included branchial cyst, thyroglossal duct cystscass, resolving hematoma, lymph node, teratonmgndacoele,
orpharyngocoele.

Diagnosis can be confirmed by histology and surgkryour study 45 % patients were confirmed on FN&@ 55%
were confirmed on surgery and removal of mass.

The treatment of choice is surgical excision oflaed LVMs, but surgeons often worry about theltirative nature of
some lesions and the difficulty in achieving contpleesection. The resection has traditionally bdeough open
surgery; however laparoscopic resection has bgerterd. Treatment of lymphatic malformation difféhat from other
vascular malformations. Different treatment modgdithave been suggested by various authors ingudispiration,
radiation, sclerosants, and surgery. Aspiration rhayuseful for emergency decompression but is ndefmitive
treatment.

Recurrence rate is found to be 10-38% and is djiresfated to the excisional surgery (10). Recuresnmay be found in
late stages (in our study 27 yrs old male presewiéid recurrent swelling).In our series seven patepresented with
postop recurrence of swelling. Near all of them ileiting microcystic variety on imaging. The meanration of
recurrence was 2 yrs.
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Conclusion

All LVMs are more or less similar cimaging, until
complicated by haemorrhage/infecti All LVMs
should be evaluated preoperatively by USG and
sectional imaging to evadte the nature and extent
lesion.USG is excellent primary moity to show its
cystic, multilowlated nature while giving the insig
about the vascularity (arterial, venous, mi. Imaging
plays an important role in accurate anato
localization, characterizatiorand extension of th
lesions for preoperative planning because LVMs }
an insinuating nature that makes completegical
excision difficult in many cases.Intra-lesional
haemorrhages were common than secondary infec
and were easily pked up by imaging. Recurrenc
were also common aftesurgical removal and the
treatment needs multimodality appro:
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