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MeYeHH OT KUBOIr0 POJACTBEHHOIO JI0HOPA
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MnoramkemMuyeckmni CMHAPOM BCTPE4aeTCs He TOAbKO NMPU SHAOKPUHHbBIX 3860/\eBaHl/IﬂX, OH MOXeT OCAOXHATb Ted4eHNe MHOIrnx
comaTuyeckmx BoaesHen u OI'IyXO/\E‘VI I'IaHeraTMHeCKOVI n BHeI'IaHeraTl/I'-IECKOVI AOKaAm3aumu. Pa3suTtune runoramkemMmnm npunony-
XOAAX MeYeHU CBA3bIBAIOT C YMEHbLUEHNEM obbema q)yHKLlVIOHMpyIOLLleVI TKaHW nevYeHn, YCUAEHHbIM I'IOTpe6/\eHMeM N yTUAU3aLN-
en OI'IyXO/\eBOVI TKaHbIO FAIOKO3bl, TOPMOXEHNEM TAIOKOHEOreHe3a U rAKoreHoAu3a, CereLll/IeVI MHCy/\VIHOI’IOAOGHbIX NnenTHuAOB.
unoravkemusi NPN ONMYXOASX NeYeHn peAKo 6biBaeT nepBbiM CUMIMTOMOM 3aboAeBaHUsl U OObIYHO BO3HUKAET npn 6oAbLINX pas-
Mepax onyxoAn U CMMnTomMax OI'IyXOAeBOVI MHTOKCUKAUMK. DNUTEAMOUAHAS FTeMAaHMMOIHAOTEAMOMA MEeYeHn — nepBnuYHOE 3A0-
Ka4eCTBeHHOe HOB006p33OBaHl/Ie M3 rpynnbl ME3eHXMMaAbHbIX OI'IyXOAeVI, 3aHnMaeT MeHee 1% Bcex 3A0Ka4eCTBEHHbIX HOBOODO-
pa3OBaHl/Il7I neveHun. KAMHU4Yeckoe TeyeHme aANUTEAMOUAHON FeMAHTMOIHAOTEAMOMbI NMeYeHU BeCbMa Bapma6e/\bHo. BCTpeHaIOTCﬂ
MEAAEHHO U 6bICTpO nporpeccupyiowine BapuaHThbl. AMarHo3 oCHOBbIBAeTCSl Ha pe3yAbTaTaX rMCToAOrmM4eckoro 1 UMMYHOrmcTo-
XUMNYECKOTO NCCAEAOBAHUS NMOCAEONEPALIMOHHOIO MaTepmraAa. B AUTEPATypE OTCYTCTBYET ONMUCaHUE TMIMOrAUKEMUN MPU SNNUTE-
AMOMAHOWM remMaHrnoaHaoteanome. OnucaH C/\yqaﬁ TAXEAOro rmnorAnKeMnM4eCckoro CMHApoma, OGyC/\OB/\eHHOFO 6oAblON anuTe-
AMOMAHOWM FreMaHITMOIHAOTEAMOMON MeYveHn. AeveHne runorAnKemMmnm A€KapCTBEHHbIMU MpenapaTamm 6bIAO He3q3qﬁ)eKTl/IBHO. Mac-
C1BHOE 6I/IA068pHOe nopaxeHue nev4eHMn onyxoAbto MCKAKOHAAO BO3MOXHOCTb pPe3eKUNU. lenaTakTomMuKs C COXpaHeHnem HUXHEN
NMOAOW BEHbI U TPaHCNAQHTaUusa I'IpaBOVI NMOAOBUHbI MEYEHN OT XXKNMBOITO POACTBEHHOIO AOHOPA NMO3BOAUAU COXPAHUTL XU3Hb 60Ab-
HOMY M1 YCTPaHUTb FTMMNOrAUKEMUIO.
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Hypoglycemic syndrome in hepatic epithelioid hemangioendothelioma, successful treatment —

liver transplantation from a living related donor
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Hypoglycemic syndrome occurs not only in endocrine diseases but can complicate the course of many somatic diseases and tu-
mors of pancreatic and extra-pancreatic localization. Development of hypoglycemia in liver tumors is associated with a decrease
in the volume of functioning liver tissue, increased consumption, and utilization of glucose by the tumor tissue, inhibition of glu-
coneogenesis and glycogenolysis, and secretion of insulin-like peptides. Hypoglycemia in liver tumors is rarely the first symptom
of the disease and usually occurs in patients with large tumor sizes and symptoms of tumor intoxication. Epithelioid hemangiendo-
thelioma of the liver is the primary malignant neoplasm from the group of mesenchymal tumors, it occurs less than in 1% of cases
of all malignant neoplasms of the liver. The clinical course of epithelioid hemangiendothelioma of the liver is highly variable.
There are slowly and rapidly progressing variants. The diagnosis is based on the results of histological and immunohistochemical
examination of the postoperative material. In the literature there is no description of hypoglycemia in epithelioid hemangiendo-
thelioma. We report a patient with severe hypoglycemic syndrome, which was due to an epithelioid hemangioendothelioma of
the liver. Pharmacological treatment of hypoglycemia was ineffective. The presence of massive bilobar tumor made it impossible
to use a liver resection. Hepatectomy with living related liver transplantation was life-saving procedure and made it possible to

eliminate hypoglycemia.
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Background

Hypoglycaemic syndrome occurs not only in endo-
crine diseases, but also as a complication of other pan-
creatic and extrapancreatic diseases. Hypoglycaemia de-
velops in 4% of patients with mesenchymal tumours or
hepatocellular liver cancer in North America and in 27%
of patients in Hong Kong [1]. Approximately 80% of liv-
er tumours are hepatocellular cancer, and the percentage
has increased by 62% in the past 20 years [2]. In liver tu-

mours, hypoglycaemia is associated with a decrease in
the volume of functioning liver tissue, increased glucose
consumption and disposal by the tumour tissue, inhibi-
tion of gluconeogenesis and glycogenolysis, and secre-
tion of insulin-like peptides (ILPs) [3,4]. Hypoglycaemia
is rarely the initial symptom of liver cancer. It usually oc-
curs in patients with large tumours and with symptoms of
tumour intoxication [5].

Hepatic epithelioid haemangioendothelioma is a pri-
mary mesenchymal tumour that accounts for less than 1%
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of all hepatic malignant neoplasms and has an incidence
of one case per 100,000 population per year [6, 7]. Even
though it is rarely encountered, it is known to have a vari-
able clinical course and either slow or rapid progression.
Histological and immunohistochemical evaluation of sur-
gical specimens confirm that epithelioid haemangioendo-
theliomas are endothelial tumours that express factor VIII-
associated antigen (VWF), CD31 and CD34 [8]. In this
patient, hypoglycaemia was an early complication of he-
patic epithelioid haemangioendothelioma. The patient was
successfully treated by orthotopic transplantation of a por-
tion of the liver of a related donor. This appears to be the
first report of hypoglycaemia associated with epithelioid
haemangioendothelioma.

Case description

a 35-year-old man living in the Novosibirsk Region
was treated at the endocrinology and the organ transplan-
tation departments of the State Novosibirsk Regional
Clinical Hospital (SNRCH, head physician AV Yudan-
ov). On admission, the patient complained of periodic ep-
isodes of weakness, trembling, sweating, fatigue and
drowsiness that occurred at night and in the morning. The
symptoms resolved, or were prevented, by frequent intake
of sweet foods. The patient’s history revealed that he was
healthy and employed until 29 years of age. Constant, in-
tense headaches and unsteady gait appeared in 2010 after
a head injury. At that time, a brain contrast-enhanced
MRI examination at the Novosibirsk Research Institute
of Traumatology and Orthopaedics (NRITO) found a me-
ningioma in the right parietal region with penetration of
the tentorium and large occipital foramen. A giant para-
sagittal meningioma of the right parietal lobe was partial-
ly removed following surgery with decompression trepa-
nation. Histological evaluation confirmed an atypical
mixed angiomatous, psammomatous meningioma with
signs of growth activity. Repeated surgery 6 months later
achieved complete removal of the meningioma. Cranio-
plasty was performed in 2012 following a course of radia-
tion therapy. Annual follow-up at NRITO included a brain
MRI in 2016 that showed no evidence of tumour recur-
rence. Episodes of weakness, fatigue, sweating and trem-
bling began in February 2016. The patient did not seek
medical attention until 2 months later after the occurrence
of generalised tonic seizures, which were regarded as
symptomatic epilepsy after the treatment of meningioma.

The patient was sent to the endocrinology department
of SNRCH after an examination revealed fasting hypo-
glycaemia of 1.4 mmol/L. Physical examination found a
satisfactory general condition, clear consciousness, a nor-
mosthenic constitution, body temperature of 36.6°C,
weight of 77 kg, height of 180 cm, and a body mass index
of 23 kg/m?. The skin was of physiological colour, moist,
clean and with normal turgor and elasticity. Subcutane-
ous tissue was moderate in extent and evenly distributed.
No enlarged lymph nodes were detected and the thyroid
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gland was not enlarged. The respiratory rate was 19 breaths
per minute. Breathing was vesicular and without rales. The
pulse was 78 beats per minute with good tension and
strength. The blood pressure was 130/90 mmHg with clear
heart sounds and a normal rhythm. The tongue was moist
and clean. The abdomen was enlarged, soft and painless
on palpation. A painless, dense, tuberous 10 cm mass was
palpable in the right hypochondrium. The liver had a Kur-
lov percussion size of 20x16% 14 cm and protruded 5 cm
below the costal margin. The abdominal murmur was
clearly auscultated, and defecation was regular with formed
stools. The spleen was not palpable. There was no periph-
eral oedema. The provisional diagnosis was hypoglycae-
mic syndrome of unknown origin. It was necessary to clar-
ify whether the hypoglycaemia was fasting or reactive and
with or without an increase in insulin levels. Given the his-
tory of surgery for meningioma, it was necessary to rule
out secondary chronic adrenal insufficiency, insulinoma,
tumour or metastasis. Eating foods with a high glycaemic
index every 1—2 h was recommended, 4 mg intramuscu-
lar dexamethasone at night and 40 ml 40% glucose solu-
tion administered 2—3 times during the day in case of ep-
isodes of hypoglycaemia were prescribed. Despite treat-
ment, hypoglycaemia occurred up to two times a day.
Blood glucose monitoring revealed that glycaemia de-
creased at night and during the day to 2.0—2.2 mmol/L.
Blood evaluation revealed thrombocytopenia with
133x10° cells/L but no other abnormalities in the blood
count. Gamma glutamyl transferase (103.3 U/1), alka-
line phosphatase (142.2 U/1) and alanine aminotransfer-
ase (64 U/l) were increased, but bilirubin (13 umol/L),
total protein (69.5 g/L), urea (2.1 mmol/L), creati-
nine (59.0 umol/L), potassium (3.88 mmol/L), sodium
(146.2 mmol/l) and glycated haemoglobin (4.7%) were
within normal limits. Insulinoma was ruled out because
of low insulin (0.7 uIU/ml, normal range 1.9—23.0 ulU/
ml) and a C-peptide concentration of < 0.01 ng/ml (nor-
mal range 0.9—7.1 ng/ml). Thyroid-stimulating hormone
(1.46 uMU/ml, normal range 0.4—4.0 uMU/ml), free thy-
roxin (15.8 pmol/L, normal range 11.5—22.7 pmol/L) and
plasma cortisol (15.2 ug/dl, normal range 5—25 ug/dl) ruled
out pituitary gland pathologies. Serum tumour markers
were within normal limits, with 0.0 U/ml alpha-fetoprotein
(normal range 0.0—14.4 IU/ml) and 1.79 ng/ml carcinoem-
bryonic antigen (normal range 0.0—6.2 ng/ml).
Contrast-enhanced multislice computed tomography
(MSCT) revealed multiple rounded structures of various
size and 2—3 mm in diameter and larger in the liver pa-
renchyma (Fig. 1). The structures had uneven, clear con-
tours. The largest ones were a 13.2 cm mass in the right
lobe and 13 cm mass in the left lobe. They had a cystic—
solid appearance with a pronounced uneven accumula-
tion of the contrast agent in the arterial and venous phas-
es that traced a vascular network. Other than the hyper-
vascular lesions in the liver parenchyma, no abnormalities
of the abdominal organs or retroperitoneal space were
seen. Dynamic magnetic resonance imaging with gadox-
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etic acid contrast enhancement (Fig. 2) revealed liver en-
largement with vertical dimensions of 24 cm of the right
lobe and 18 cm of the left lobe. The horizontal dimension
was 21 cm. The contours were clear and even; and with
contrast enhancement, the density of the intact parenchy-
ma reached a maximum in the portal and hepatospecific
phases. A 12x13 cm spherical pathological mass with un-
even macrotuberous contours and heterogeneous appear-
ance was seen in liver segment (Sg)7—8, and a 9%13 cm
with a similar appearance was seen in Sg2—3. Both mass-
es intensely and unevenly accumulated contrast agent in
the arterial phase. Spherical foci of sizes that varied from
5to 20 mm in diameter, had clear and even contours, and
were homogeneous in structure, were seen in the liver pa-
renchyma. No other changes in the organs of the abdom-
inal cavity and retroperitoneal space were detected. The

DOI: https://doi.org/10.14341/probl9461

tomographic signs were consistent with hepatocellular car-
cinoma with multiple bilobar lesions. MSCT of the chest
organs revealed no distant metastases. The clinical diag-
nosis was hepatocellular cancer in Sg2—3, Sg6—7—8 of the
normal liver with multiple intrahepatic T4NxMO0, metas-
tases and severe hypoglycaemic syndrome.

Given the young age of the patient, the massive bi-
lobar lesion in the absence of signs of local dissemination
or regional metastases, and the absence of liver cirrhosis,
liver transplantation was considered as a treatment option.
A preoperative puncture biopsy for morphological verifi-
cation of the diagnosis was not done because of the risks
of subsequent implantation metastasis and intraperitone-
al bleeding from the hypervascular tumours. As the time
needed to obtain an organ from an unrelated donor is not
predictable, it was decided to transplant a portion of the

Fig. 1. MSCT of the abdominal cavity: arterial phase (described in the text).

Fig. 2. MRI: dynamic scanning of the liver in axial projection on the LAVABHAsset pulse sequence using gadoxetic acid (described in the

text).
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liver from a related donor. An uncle of the patient was
found to be a suitable donor. The surgical procedures were
performed in 07 June 2016. The donor tissue was obtained
by a right-sided hemihepatectomy without any procedur-
al problems. A Mercedes-Benz type laparotomy was per-
formed in the recipient. The abdominal cavity revision
showed no signs of cirrhotic changes in the liver, but it was
significantly increased in size. The neoplasms in Sg2—3
and Sg6—7—8 had a soft, elastic consistency and both were
approximately 13—14 cm in diameter. There was no tu-
mour invasion of the portal gate, the retrohepatic segment
of the inferior vena cava, or the surrounding tissues and
organs. There were no signs of paracaval and paraportal
lymphadenopathy, carcinomatosis or portal hypertension.
The hepatectomy was performed without resection of the
retrohepatic segment of the inferior vena cava, and in-
volved a liver that weighed approximately 5 kg (Fig. 3 and
ADDITIONAL INFORMATION). Grafting of the do-
nor liver tissue was completed in 10.5 h and without inci-
dent. The surgery in the recipient was performed with con-
tinuous intravenous infusion of 10% glucose solution, and
intraoperative blood loss of 1100 ml. Immediately after re-
moval of the tumour, the patient’s glucose level returned
to normal with successive measurements of 5.2, 6.7, 6.3
and 5.9 mmol/L.

Histological examination of resected liver tissue found
that the liver tumour nodes included medium-size elon-
gated and round-oval cells with spindle shaped, ovoid or
irregularly shaped nuclei. Mitotic activity was low, the tu-
mour tissue was solid with the formation of trabeculae and
papillary structures. Cavernous cavities were seen in some
visual fields, and tumour cells were present in the lumens
of sinusoidal vessels, with reticular and collagen fibrosis
and infarctions in some lumens. The histology was con-
sistent with a diagnosis of epithelioid haemangioendothe-
lioma of both lobes of the liver with multifocal growth of
two 13 cm nodes and multiple nodes of up to 1 cm in di-
ameter, without signs of tumour growth in the blood ves-
sel margins or distant lymph nodes. Immunohistochem-
ical staining (Fig. 4 and ADDITIONAL INFORMA-
TION) found that the tumour cells expressed vVWF, CD31,
CD34 and vimentin, but not smooth muscle actin, chro-
mogranin A or CD117. The immunophenotype of the tu-
mour was consistent with hepatic epithelioid haemangio-
endothelioma. The final clinical diagnosis was epithelioid
haemangioendothelioma, multiple bilobar lesion and se-
vere hypoglycaemic syndrome.

The course of the postoperative period was uneventful.
Glycemia varied from 4.2 to 7.6 mmol/1 without hypogly-
caemia. Immunosuppressive therapy was initiated with de
novo everolimus =+ tacrolimus. The steroid-free protocol
included rapid reduction of steroid doses with complete
withdrawal on day 5. After 1 year and 8 months of follow-
up, the patient’s condition remained satisfactory with no
emergence of extrahepatic tumours or signs of disease pro-
gression. Everolimus was continued at 5—7 ng/ml, and ta-
crolimus at 3—5 ng/ml.
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Discussion

Yeung et al. described two types of hypoglycaemia in
hepatocellular carcinoma patients [5, 9]. Type A hypogly-
caemia occurred in patients with low-grade liver tumours.
The hypoglycaemia was mild or moderate and appeared
2 weeks before death. Hypoglycaemia occurred because
of severe liver damage, low glycogen reserves and inabili-
ty to satisfy the body’s need for glucose. Type B hypogly-
caemia occurred in patients with slowly growing tumours,
was severe and was accompanied by severe impairment of
consciousness, convulsions and coma. It was caused by
increased synthesis of tumour tissue ILP-2 and its effect
on glucose disposal. Rarely was hypoglycaemia the first
manifestation of a liver tumour. Hypoglycaemia occurred
in this patient when the tumour had reached a large size
and had replaced a significant amount of liver parenchy-
ma. Hypoglycaemia was an early symptom, and the pa-
tient did not experience liver failure or tumour intoxica-
tion. The clinical course of the hypoglycaemia was short
and was initially characterised by episodes of weakness,
fatigue, severe sweating, paraesthesia and body tremors
that occurred daily. The manifestations were stopped by
eating rapidly digested carbohydrates. After 2 months, the
hypoglycaemia became severe and was associated with
generalised tonic seizures, retardation and abnormal be-
haviour. After another month, the frequency of seizures
increased to 2—4 times a day, which required the intrave-
nous administration of a 40% solution of glucose and glu-
cocorticoids

In contrast to patients with insulinomas, those with ex-
trapancreatic tumours complicated by fasting hypoglycae-
mia experience decreases in plasma insulin and C-peptide
[10, 11]. Insulin and C-peptide levels were low in our pa-
tient. Hepatocellular cancer accompanied by hypoglycae-
mia have been previously reported [12, 13]. The pathogen-
esis of hypoglycaemia is associated with increased glucose
uptake by the tumour and inhibition of gluconeogenesis be-
cause of the hepatotoxicity of products secreted by the tu-
mour or activated liver macrophages including cytokines
(e.g. interleukin-1, alpha-interferon and tumour necrosis
factor-alpha). Increased glucose uptake can be mediated by
oncogenes in the tumour cells that increase the activity of
glucose transporters. ILP-1 and ILP-2 are increased in 50%
of patients with tumours plus hypoglycaemia. Type 3 ILP-
binding protein provides access to secreted ILP-2; and in
some patients, ILP-2 and type 3 ILP-2-binding protein are
present as a binary complex, which dissociates easily in tu-
mour tissue leading to an increase in free ILP. ILP-2 inhib-
its the secretion of glucagon and somatotropic hormone,
which reduces blood glucose. The ILP-1 receptor is simi-
lar to the insulin receptor. ILP-1 interacts with the cell re-
ceptor like insulin to stimulate the absorption of glucose by
muscle and adipose tissue [14, 15]. Hypoglycaemia has been
reported in liver cancer, but we have not been able to find
any reports of epithelioid haemangioendothelioma in com-
bination with hypoglycaemia.
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Fig. 3. Type of liver removed.

The liver is without signs of cirrhotic changes, significantly increased in size, with soft-elastic neoplasms in Sg2—3 and Sg6—7—8 (diameter 13—14 cm); there is no
tumor invasion into the portal gates. The mass of the removed liver is 5 kg.

Fig. 4. Immunohistochemical study.

Tumor nodes in the liver are represented by proliferating cells of medium size elongated and rounded oval in shape with fusiform, ovoid and irregularly shaped nuclei;
mitotic activity is low. Tumor cells grow both solidly and with the formation of trabeculae and papillary structures; in part of the visual fields, cavernous cavities are
visible. Tumor cells grow in the lumen of the sinusoidal vessels. The tumor intensively expresses CD34. x 200.
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Hypoglycaemic syndrome in patients with tumour is
usually treated by eating rapidly digested carbohydrates,
which can prevent its further progression. Drug therapy is
not effective, but an episode of hypoglycaemia can be ar-
rested for a short time by intravenous administration of
40—60 ml of a 40% glucose solution. Corticosteroids such
as dexamethasone 2 mg or prednisolone up to 40 mg per
day usually prescribed, but have only a temporary effect
on increasing blood glucose, and repeated administration
is required [5]. Thipaporn reported that long-acting ste-
roids were more effective than short-acting steroids [16].
Tsai et al. described a case of a 42-year-old woman with
severe hypoglycaemia with loss of consciousness and a
blood glucose level of 30 mg/dl that was the first manifes-
tation of hepatocellular carcinoma. Computed tomogra-
phy revealed a 15 cm liver tumour with metastasis. Oral
administration of rapidly digested carbohydrates, admin-
istration of glucose solution and prednisolone had no ef-
fect. Hypoglycaemia episodes decreased to once a month
following palliative radiation. Preoperative dexametha-
sone is not indicated in patients with extrapancreatic tu-
mours accompanied by hypoglycaemia as the drug inhib-
its the release of insulin from pancreatic beta cells [17].

Additional information

Foundation source: the article was prepared and published at the person-
al expense of the authors.

Patient consent. Medical data is published with the written permission
of the patient.
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Administration of growth hormone, or somatostatin, glu-
cagon or adrenaline analogues is not accompanied by a
persistent increase in glycemia. The most effective treat-
ment for hypoglycaemia caused by liver tumours is a re-
duction in tumour volume by surgery, chemotherapy and
radiation therapy, or ethanol injection [1,18—20]. Resec-
tion is excluded in patients with large tumour volumes.

Conclusion

Hypoglycaemia was arrested or prevented in this pa-
tient by frequent meals that included rapidly digested car-
bohydrates, intravenous administration of 40 ml of a 40%
glucose solution, and daily intramuscular administration
of 2—4 mg dexamethasone and 30—60 mg prednisolone.
Treatment only reduced the frequency and severity of hy-
poglycaemia. Liver resection was not considered because
of the large tumour volume. Liver transplantation was the
only life-saving option. The patient was successfully treat-
ed by hepatectomy and liver transplantation from a relat-
ed living donor. The hypoglycaemia completely resolved
following the surgical procedure.
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