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The term «ymphatic malformations» (LMs) refers to a wide spectrum of disorders with clinical manifestations
that can vary from asymptomatic to life-threatening.

OBJECTIVE — to analyze the factors and pathological conditions that necessitate the use of emergency surgical
procedures in patients with thoracic and abdominal LMs.

MATERIALS AND METHODS. The retrospective study of medical charts of patients with LMs was performed for
a period from 2012 to 2021. Among 240 patients with LMs, 55 (229 %) were diagnosed with lesions of the
abdominal or thoracic cavity. 5 (9.1 %) required an emergency surgical procedure.

Resurts. Among 38 patients with abdominal LMs, only one (2.6 %) required emergency surgery. This patient
underwent laparotomy and subtotal bowel resection for total mesenteric thrombosis. The postoperative period
was complicated by short bowel syndrome. Mediastinal LMs were diagnosed in 17 patients, 14 (73.7 %) of whom
had neck LM extension. In 4 cases, mediastinal LMs were complicated by intrathoracic tension syndrome. It was
caused by a lymphatic leak into the pleural cavity in 1 case and by sudden enlargement of LMs, resulting from
intracystic hemorrhage, in 3 other cases. A pleural drain with subsequent sclerotherapy was used in a patient
with chylothorax. Patients with intracystic hemorrhage underwent thoracotomy and partial LM resection. They
also received an injection of a sclerosing agent into the residual cysts. In uncomplicated cases, minimally invasive
methods were preferred, with laparoscopic resections of abdominal LMs in 22 (78.6 %) patients and sclerother-
apy under ultrasound guidance in 7 (36.8 %) patients with mediastinal LMs.

Concrusions. Intrathoracic tension syndrome and thrombotic complications are potentially dangerous and
life-threatening conditions that pose a risk to patients with visceral LMs and require emergency interventions.
Minimally invasive technologies were preferred in uncomplicated cases of thoracic and abdominal LMs, whereas
open surgeries were the method of choice in complicated cases.
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The term «lymphatic malformations» (LMs) refers
to a wide spectrum of disorders with clinical mani-
festations that can vary from asymptomatic to life-
threatening.

LMs are most frequently found in the head and
neck, accounting for up to 75% of all cases [1].
Head and neck LMs result in airway compression,
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a dangerous complication requiring a tracheosto-
my, and significant cosmetic deformities [16]. Ac-
cording to a Japanese group of authors, up to 14 %
of head and neck LMs can extend to the superior
and anterior mediastinum, which increases the risk
of airway obstruction [1, 16]. The incidence of ab-
dominal and thoracic LMs is up to 20 % [2], with
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5% and 6 % for each type [3], respectively. In some
cases, they may be asymptomatic and incidentally
diagnosed during a medical examination for other
reasons. In 90 % of cases, LMs are diagnosed in pe-
diatric patients by the age of 2 years due to clinical
symptoms [3], some of which require urgent medi-
cal care. Other life-threatening complications of
extensive vascular malformations may be associated
with coagulation disorders [4].

OBJECTIVE — to analyze the factors and patho-
logical conditions that necessitate the use of emer-
gency surgical procedures in patients with thoracic
and abdominal LMs.

Materials and methods

The medical charts of pediatric patients with ab-
dominal and thoracic cystic LMs were retrospec-
tively reviewed, and the cases requiring emergency
surgery were revealed. A cohort of 240 patients
was studied between 2012 and 2021, and of those,
17 (30.9 %) had mediastinal LMs and 38 (69.1 %)
had abdominal LMs. Gender, age of onset, primary
clinical symptoms and signs, visualization options,
complications, treatment options, and treatment
outcomes were analyzed for all patients. Since MRI
is the gold standard of pretreatment visualization of
LMs, we performed it for all patients before and dur-
ing treatment. D-dimer and fibrinogen blood tests
were mandatory before treatment. The study was
conducted according to guidelines implemented in
consideration of GCP-ICH and the Declaration of
Helsinki. All participants’ parents or guardians gave
written informed consent.

Results and discussion

LMs of the abdominal cavity were diagnosed in
38 (15.8%) patients: 22 males and 16 females. In
15 of those patients, LMs were diagnosed before
the age of one year; 6 of those LMs were detected
during prenatal ultrasound screening. The diagno-
sis of LMs was made in 16 patients before the age
of 18 months, and in 10 patients after the age of 5
years. Ultrasound was used as a screening method
to establish the diagnosis of abdominal LM. We
used MRI to confirm the diagnosis. According to
retrospective analysis data, in most cases (n=35;
92.1 %), patients received treatment within 6—18
months after the diagnosis of abdominal LMs was
confirmed. An increased D-dimer level was detected
in 5 (9.1 %) patients; 3 (5.5 %) of those patients had
a decreased fibrinogen level. All patients with coag-
ulopathy received low molecular weight heparin at
a dose of 100 EM/kg /day before any intervention.
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Four hours after the clinical presentation, ur-
gent surgery for acute intestinal obstruction was
performed in 3 (7.9 %) cases, and the diagnosis was
confirmed in one of them. Treatment options used
for abdominal cystic LMs were as follows: pure
laparoscopic resections (n=22; 57.9 %), including
11 (28.9 %) transumbilical segmental resections of
the affected bowel; resections via laparotomy (n=9;
23.7%), and mTOR inhibitors systemic therapy
(n=1; 2.6 %). In one case, emergency surgery was
performed on a child with prenatally diagnosed LM.
A female patient was admitted within 22 days after
birth with an antenatally identified intraabdominal
cystic mass. The patient was born at a gestational
age of 41 weeks with a birth weight of 3100 g and
alength of 51 cm. A postnatal ultrasound confirmed
a large multicystic lesion occupying much of the
left side of the abdominal cavity. a- Fetoprotein and
B-human chorionic gonadotrophin levels were not
abnormally elevated.

The diagnosis was confirmed using an MRI. Af-
terwards, the newborn manifested a sudden deterio-
ration of her condition, presenting with abdominal
distention, marbled skin tone, arterial hypotension
(50/30 mm Hg), bilious vomiting, and anxiety. Af-
ter a short period of preoperative care (nasogastric
decompression and intravenous fluid therapy),
a laparotomy was performed to discover complete
mesenteric thrombosis. The small bowel, affected
by cystic LM, presented signs of necrosis, with its
mesentery involved. Laparostomy was used to ter-
minate the initial surgery. The planned relaparoto-
my performed in 48 hours revealed bowel necrosis
caused by mesenteric thrombosis. Subtotal small
bowel resection and resection of the LM were fol-
lowed by jejuno-ileoanastomosis. The newborn has
about 15 cm of residual small bowel. The patient re-
quired total parenteral nutrition for a long period
of time due to the development of short bowel syn-
drome. This postoperative complication is charac-
terized by massive loss of fluid and electrolytes in
stool, thus requiring intravenous fluids and paren-
teral nutrition.

Mediastinal LMs were diagnosed in 19 (7.9 %)
patients, with a predominance of head and neck
LMs with mediastinal expansion (n=14; 73.7%).
Other patients had an isolated mediastinal mass
(n=3; 15.8 %) or both mediastinal and abdominal
LMs (n=2; 10.5%). According to retrospective
analysis data, 7 (36.8 %) patients underwent sclero-
therapy, which had a positive clinical result. 6 pa-
tients were prescribed combined treatment, includ-
ing sclerotherapy and partial surgical LM resection.
2 (10.5 %) patients were treated using mTOR in-
hibitors. 4 (21.1 %) patients developed intrathoracic
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tension syndrome that required emergency surgery.
A lymphatic leak and chylothorax were diagnosed
in an 8-month-old newborn. Sudden enlargement
of LMs was reported in 3 patients, who were 4, 6,
and 14 months old. 4 patients manifested acute re-
spiratory failure (distress) as the first clinical sign
that required mechanical ventilation in two of them.
Pleural drainage was used to treat a patient with
chylothorax. A chest tube was left inside the pleural
cavity for two weeks. Then the patient underwent
sclerotherapy for cystic LMs. The patient recovered.
The follow-up period has lasted for 5 years so far.
A thoracotomy with cystic LM resection was per-
formed in 3 other cases, with one sclerosing agent in-
jection into the residual LM cyst. Intraoperatively,
it was found that LMs with a predominance of a mi-
crocystic component had occupied the entire right
hemithorax, collapsed the lower and middle lobes of
the right lung, and spread through the upper aper-
ture of the chest into the tissue spaces of the neck.
Cysts of a large diameter were filled with hemor-
rhagic content; fresh blood with clots was detected
during aspiration, which was evidence of a sudden
increase in the volume of the LM due to hemorrhage
into the cyst cavity. The postoperative period was
uneventful for all patients, and their follow-up pe-
riod ranged from 18 to 48 months. 2 patients under-
went repeated sclerotherapy for cystic LMs of the
neck and superior mediastinum without experienc-
ing any signs of respiratory disorders.

LMs are congenital malformations of the lym-
phatic system, which have two age peaks for clini-
cal manifestations: before the age of two years and
during puberty [3]. Superficial LMs can be initially
suspected during the initial examination, and the
primary diagnosis can be confirmed by ultrasound.
Visceral LMs are the most challenging to diagnose
[3, 5], and therefore, have a higher risk of complica-
tions. Thoracic LMs can cause airway compression
and impaired lymph drainage that result in chylo-
thorax or chyloperitoneum [8]. The enlargement of
LMs due to intracystic hemorrhage or infection can
elevate intraabdominal or intrathoracic pressure.
The two most common causes of chylothorax in
children are congenital pulmonary lymphangiecta-
sia and lymphatic malformations of the thorax [15].
Other disorders that lead to chylothorax or pleural
effusions include congenital absence or atresia of
the thoracic duct, x-linked myotubular myopathy,
Gorham-Stout disease, and generalized lymphatic
anomaly (GLA) [3].

While formerly thought to be rather benign in
their clinical course, the LMs’ more recently rec-
ognized association with localized intravascular
coagulation (LIC) explains many of their related
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symptoms and complications. LIC was first de-
scribed in 2008 in patients with slow-flow vascular
malformations [4]. It is well-known that extensive
vascular malformations are commonly associated
with systemic coagulation profile abnormalities
[18]. The relative slow flow within the lesion re-
sults in thrombosis through the triggering of the fi-
brinolytic cascade. The extent of the activation and
consumption of coagulation factors is characterized
by the elevation of systemic D-dimer levels and de-
creased fibrinogen levels. In our study, an increase
in D-dimer levels was observed in 5 patients with
extensive LM, whereas acute thrombotic complica-
tions occurred in 1 patient. Although coagulation
studies are useful for diagnosing LIC, there are not
yet any published guidelines regarding its ongoing
monitoring [18].

MRI is the gold-standard visualization option to
confirm the diagnosis of LM [13]. In specific cases,
histology verification is required to confirm it. Lym-
phatic vessels have a small internal diameter, so it
makes the diagnostic process challenging. The ef-
fective imaging techniques are still being optimized
and developed [14]. Treatment options of choice for
LMs are surgical resection or sclerotherapy [7, 9].
Target therapy is used in complicated clinical cases
when surgery or sclerotherapy are ineffective or
bear a high risk of potential complications [11]. In
most cases, treatment is planned and it starts after
the patient is fully examined. Additional hemosta-
sis tests help determine anatomical location and
structure (mecro-, microcystic, or mixed form) of
LMs [1]. It is crucial to order a coagulation panel
with D-dimer and fibrinogen levels for all children,
considering the potential risks of local coagulopa-
thy, thrombosis, and afibrinogenemic bleeding in
the postoperative period [12]. Emergency surger-
ies are rare anyway. At the same time, acute distress
syndrome or intrathoracic tension syndrome result-
ing from intracystic hemorrhage or chylothorax,
as well as thromboembolic complications, are life-
threatening and therefore should be considered in
treatment strategy planning [13]. Acute compart-
ment syndrome developed in a newborn with giant
abdominal LM is described as an indication for an
emergency surgical procedure [6]. Abdominal LMs
can also be complicated by obturation, intestinal
obstruction, intestinal volvulus, constipation, and
impaired urinary elimination [9]. Despite the fact
that coagulation disorders are common in patients
with vascular anomalies, we have not found any
available research on acute mesenteric thrombosis
as a complication of abdominal LMs. The low speed
of blood flow in slow-flow vascular malformations
can result in local intravascular coagulopathy that
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is manifested by a high D-dimer level, a low throm-
bocyte count, and /or thrombocytopenia [11].

Minimally invasive methods are preferred for
the treatment of uncomplicated LMs, in particu-
lar laparoscopic resections [5, 10], which were per-
formed on 57.9 % of patients with abdominal LMs,
and sclerotherapy under ultrasound or laparoscopic
guidance, which was used in 36.8 % of patients with
thoracic LMs. Multidisciplinary team care, mini-
mally invasive techniques, and modern target tech-
nologies for patient examination must become an
integral part of successful management of patients
with LMs [17].

Critical and life-threatening complications re-
quire more aggressive surgical tactics, in particu-
lar laparotomy or thoracotomy. Despite the use of
a sclerosant for sclerotherapy, swelling and enlarge-
ment of LMs are observed in the postoperative pe-
riod [5, 6, 9]. Scleropathy may be dangerous when
used in patients with intrathoracic tension syn-
drome due to the side effects of the sclerotic agents.
A thoracotomy was preferred in such cases.

Conclusions

Intrathoracic tension syndrome resulting from in-
tracystic hemorrhage or lymphatic leak (chylotho-
rax) is a critical complication of mediastinal cystic
LMs that requires emergency surgery.

Mesenteric and intestinal cystic LMs have the
potential to cause total mesenteric thrombosis with
subsequent short bowel syndrome.

The highest risk of complications is observed
during the first year of life.

Considering the risk of potential critical life-
threatening complications, the presence of both me-
diastinal and abdominal cystic LMs in one patient
requires advanced attention and active treatment
tactics with a minimal observation period.
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KpurnyHi Xipypriyi yCkiIaJHeHHA
Yy HALi€HTIB 3 JIiIM(PATUIHUMHU MATIb(POPMALIIIMU
I'PYAHOIL TA Y€PEBHOI IIOPOKHUHU

B.II. Ipuryaa !, €. O. Pynenxo !, O. M. Top6atiok 2, A. 1. Hakoneunuii 3, 1. M. Cycak !

! Hanjonanpuuii meanunnii yaisepeutet imeni O. O. Boromobist, Kuis
2 HauioHaibHUi yHiBEpCUTET OXOPOHU 340poB’st Ykpainu imeni IT. JI. Illynuka, Kuis

3 JIbBiBCHKMIA HAIliOHATBHII MeAM9HNI yHiBepcuTeT imeni Jlanmta [amumbpkoro

Jlimpatruni Mansgopmartii (JIM) — 1€ HIMPOKUH CIEKTP 3aXBOPIOBAHb, IEPEOIT SKUX BAPIIOE Bifi 6E3CHUMTOM-
HOTO /IO CTaHY, IKHU 3aTPOXKYE KUTTIO MALi€HTA.

MeTa — NPOaHAJIi3yBATH YUHHHUKH, IO CIIPUYUHUIA NOTPEOY B yPreHTHOMY OIIEPATUBHOMY BTPYJYaHHI y MaIli-
€HTiB 3 JIM rpyHOI T4 Y€PEBHOI IOPOKHUHMU.

Marepianu Ta MeTOgH. [IpOBENEHO PETPOCIIEKTUBHUI aHAI3 iICTOPi XBOPOOH ManieHTiB 3 JIM, fKi niepe-
OyBasM Ha JIiKyBaHHi y 2012—2021 pp. I3 240 nmanienTis 3 JIM ypaXeHH: I'PYAHOI T4 YEPEBHOI HOPOXKXHUHU /ia-
THOCTOBAHO Y 55 (22,9 %). IloTpeOyBany TEPMiHOBOT'O ONEPATUBHOI'O BTPYYaHHA 5 (9,1 %) Malli€HTIB.

PesynpraT. I3 38 nauieHTis 3 JIM yepeBHOI NOPOKHUHU ITOTPe6A B YPIEHTHOMY XipypridHOMY BTPY4aHHI
BUHHKJIA JIMIIE B OJHOTO. ONIEPATUBHE JIIKYBAHHS B 00CS31 JIAIIapOTOMIi Ta CyOTOTAIIBHOI PE3EKLii TOHKOI KUK
IIPOBEJICHO 3 IIPHUBO/Iy TOTAJIBHOI'O TPOMOO3Yy ME3CHTEPIAIbHUX CyAUH. Ilepebir NmicasaonepanifiHoro nepioay
YCKJIAJHUBCSI PO3BUTKOM CHHJPOMY TOHKOI KMIIKH. JIiM(aThuHi MaabpopMaliii Me1iaCTUHAIBHOI JIOKAIi3a1til
BUABJIEHO y 19 manienTis, 3 HUX y 14 (73,7 %) BOHU CYNPOBOKYBAIUCA YPAKEHHAM MANHOL JUIIHKU. Mezia-
CTUHAIbHI JIM yCRIQAHWINCA CUHAPOMOM BHYTPIIIHBOIPYAHOI'O HANIPYKEHHA Y 4 MALiEHTIB, IPUYNHOIO AKOT'O
B OJIHOMY BUII3JIKy OYJIO BUTiKAHHS JIiM(PU B IUVIEBPAIbHY IOPOKHUHY, Y PEIITi — PAIITOBE 30UIbIIEHHS PO3MipiB
JIM Ha TJ1i KPOBOBWIMBY B IIOPOXKHUHY KiCTH. I KYITyBaHHA X{JIOTOPAKCY IIPOBEACHO APEHYBAHHA IUIEBPAIb-
HOI TOPOKHUHH 3 HACTYIIHUM CKJIEPO3yBaHHAM JIM. V mariieHTiB 3 KPOBOBWIMBOM Y ITOPOKHUHY KiCTU BUKOHA-
HO TOPAKOTOMIIO, YACTKOBE BHUIAJIEHHA JIM Ta BBEICHHA CKIEPO3AHTA B PE3UAYAIbHI KiCTU. Y HEYCKIAJHEHNX
BUII4/IKaX Ilepebiry JIM nepesary Bif/laBaii MAJIOIHBA3UBHHUM METO/IAM JIIKYBAHHS, 30KPEMa JIAITAPOCKOITIYHOMY
BHIICHHIO 2610MiHANbHUX JIM (y 22 (78,6 %) BUIAIKAX) i CKICPO3yBAHHIO MEAiaCTUHANBHUX JIM mift ynsrpa-
3BYKOBHM KOHTPOJIEM (V 7 (36,8 %)).

BucHOBKH. CHMH/JPOM BHYTPIlIHbOTPYJHOI'O HANPYKEHHA T4 TPOMOOTUYHI YCKIAJAHEHHS € ITOTEHIIHO
He6e3NEeYHUMHN YCKIAAHEHHAMHN JIM BiCLIEpAIbHUX ITOPOXKHUH, IO NOTPEGYIOTh HEBIAKIAHOTO XipypridHOIo
BTPy4YaHHs. [IJIA JIIKyBaHHA HEYCKIAAHEHUX (PopM JIM IpyJHOL TAd Y€PEBHOI TOPOKHUHU MEPEBATY BifJIABAIN
MaJIOiHBA3MBHUM TEXHOJIOTISAM, B YCKIQJHEHUX BUITA/IKAX IIPOBOAMIN BiIKPUTI XipypriyHi BTpyJYaHHSIL.

Ki1ro40Bi c1oBa: niMm@aTiyHi Mab(opMallii, MaIoiHBa3UBHA Xipypris, KOHBEPCid, 1iMdopes, KOaryJIonaTis.
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