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Abstract. Percutaneous ethanol injection is an important 
localized treatment method for patients presenting with 
hepatocellular carcinoma (HCC). Among the advantages of 
percutaneous ethanol injection are its minimal invasiveness, 
simplicity, low cost and low risk of complications. However, 
the increasing popularity of percutaneous ethanol injection 
has resulted in serious adverse effects attributed to individual 
variations. The present study describes the case of a patient 
who exhibited acquired amegakaryocytic thrombocytopenic 
purpura, caused by percutaneous ethanol injection treatment 
for HCC. This complication was promptly identified, and 
platelet transfusion and injection of recombinant human inter-
leukin-11 resulted in a rapid recovery of the patient's platelet 
count. Attention should be given to this rare complication in 
patients administered percutaneous ethanol injection treat-
ment for HCC.

Introduction

Hepatocellular carcinoma (HCC) is a common malignancy and 
the third most common cause of cancer-associated mortality 
worldwide (1). The diagnosis of early-stage HCC is complex 
due to its non‑specific symptoms and atypical features. The 
majority of patients are therefore diagnosed with late-stage 
disease or distant metastasis, with <20% of patients eligible 

for surgical treatment at the point of diagnosis (2). Over the 
previous 30 years, percutaneous ethanol injection (PEI) has 
become an important method for the treatment of patients 
exhibiting HCC. Among its advantages are its minimal inva-
siveness, simplicity, low cost and relatively low occurrence 
of complications (3,4). However, PEI may give rise to serious 
adverse effects such as serious alcohol allergy, liver failure 
and abdominal bleeding (5). The present case report describes 
a patient exhibiting acquired amegakaryocytic thrombocy-
topenic purpura (AATP) caused by PEI with a reduction or 
complete absence of megakaryocytes in the bone marrow and 
resulting in reduced platelet counts in the peripheral blood.

Case report

A 49-year-old woman diagnosed with HCC and cirrhosis asso-
ciated with hepatitis B virus (HBV) infection was admitted 
to Beijing 302nd Hospital on October 11, 2013. The patient's 
complete blood count test upon hospital admission showed 
the following: Leukocytes, 4.08x109/l (normal range, 4x109/l); 
erythrocytes, 2.84x1012/l (normal range, 3.68-5.13x1012/l); 
hemoglobin, 106 g/l (normal range, 113-151 g/l); and platelets, 
56.00x109/l (normal range, 100-300x109/l ). The patient's 
coagulation function tests demonstrated a prothrombin 
time (PT)/prothrombin time activity (PTA) of 13.1 sec/79% 
(normal range, 11-14.3 sec/65-130%). The patient was positive 
for hepatitis B surface antigen, with an HBV DNA quantity 
of <40 U/ml (normal range, <40 U/ml). Liver function tests 
showed the following: Alanine aminotransferase (ALT), 
34 U/l (normal range, 35-55 U/l); aspartate aminotransferase 
(AST), 23 U/l (normal range, 8-40 U/l); albumin, 35 g/l; total 
bilirubin (normal range, 35-55 g/l), 18 µmol/l (normal range, 
3.4-20.5 µmol/l); and α-fetoprotein, 1,210 ng/ml (normal range, 
0-10 ng/ml). An electrocardiogram and a thoracic computed 
tomography scan did not reveal any abnormalities. Enhanced 
magnetic resonance imaging (Fig. 1) revealed a round focus, 
measuring ~2.9x2.1 cm, in the anterior portion of the right 
lobe of the liver. The focus was significantly enhanced in the 
arterial phase, while the contrast agent faded in the portal and 
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delayed phases. These findings were consistent with a diag-
nosis of HCC.

The patient refused surgical resection and transarterial 
chemoembolization (TACE). Radiofrequency ablation (RFA) 
was not a suitable treatment as the tumor nodule was adjacent 
to the intestinal canal. The patient was treated with PEI, with 
the focus receiving a total dose of 5 ml anhydrous ethanol. The 
morning subsequent to treatment, the patient discovered multiple 
petechiae on all four limbs. The patient did not experience gum 
bleeding, hemoptysis, hematemesis, melena, palpitations, chest 
discomfort, abdominal pain or cervical rigidity. An emergency 
complete blood count showed the following: Leukocytes, 
5.99x109/l; erythrocytes, 2.90x1012/l; hemoglobin, 107 g/l; 
and platelets, 2.00x109/l. Coagulation function tests revealed 
a PT/PTA of 13.1 sec/77.6%. Liver function tests indicated the 
following: ALT, 45 U/l; AST, 56 U/l; albumin, 36 g/l; and total 
bilirubin, 22 µmol/l. Upon platelet transfusion and injection of 

recombinant human interleukin (IL)-11, the patient's platelet 
count rose to 30.00x109/l. Two bone marrow punctures were 
performed to confirm the diagnosis. A cytological study (Fig. 2) 
revealed active proliferation of granulocytes and erythrocytes. 
These granulocytes and erythrocytes, as well as lymphoid cells, 
demonstrated a typical morphology. Megakaryocytes, however, 
showed a marked decrease in number and a maturation defect. 
The patient was diagnosed with AATP, and received a second 
platelet transfusion and injection of recombinant human IL-11, 
which increased the platelet count to 50.00x109/l. A physical 
examination revealed the disappearance of petechiae from all 
four limbs. A complete blood count 3 months after treatment 
showed the following: Leukocytes, 4.66x109/l; erythrocytes, 
3.13x1012/l; haemoglobin, 113 g/l; and platelets, 34.00x109/l.

The patient was discharged when all the symptoms had 
disappeared, and regular reviews were undertaken in the local 
hospital. The regular follow-up phone calls revealed that the 
patient remained stable.

Discussion

Treatment options for patients exhibiting inoperable HCC 
include TACE, RFA, argon-helium cryoablation and PEI. PEI 
has been utilized to treat HCC lesions <3 cm in diameter (6). 
The 1-, 3- and 5-year overall survival rates in patients treated 
with PEI for HCCs <5 cm in diameter have been reported as 
95, 75 and 59%, respectively (7). The most common compli-
cations of PEI treatment for HCC are abdominal pain and a 
self-limiting fever (8). In a study of 746 patients with HCC 
who underwent PEI, only 13 (1.7%) exhibited serious adverse 
reactions, including hemorrhage in 5 patients, pleuritis in 2, 
hemobilia in 2 and a hepatic abscess in 1 patient (9). Simi-
larly, in a study of 2,147 HCC patients who received PEI, only 
45 (2.1%) experienced serious adverse reactions (4). Serious 
hypotension has additionally been reported in two patients 
following PEI treatment (10). Thus, compared with alternative 
treatment regimens, PEI treatment is effective, cheap and safe, 
leading to fewer adverse effects in patients with HCC.

AATP is a clinically rare bleeding disease, characterized 
by a decrease or complete absence of megakaryocytes in the 
bone marrow and resulting in decreased platelet counts in the 
peripheral blood (11). By contrast, the remaining hematopoietic 
lineages are normal (12,13). AATP is not associated with patient 
age, however, it is more common in women, particularly young 
women, compared with men, whilst being rarely observed 
in children. The typical clinical presentation of AATP is a 
marked decrease in platelet count in the peripheral blood (14). 
The etiology of AATP remains to be elucidated, and it may 
be associated with drugs, infections, autoimmune diseases and 
radiation exposure (12,13). Certain drugs have been observed 
to selectively inhibit megakaryocytes, including thiazide 
diuretics, estrogen, acetaminophen, alcohol and others (13,15).

In certain alcoholic patients, thrombocytopenia is 
primarily a result of direct marrow suppression of platelet 
production following alcohol consumption (16,17). Suppres-
sion of platelet production that is sufficient enough to produce 
thrombocytopenia requires consumption of large quantities 
of ethanol over several days (18). However, a study in which 
guinea pigs were allowed to ingest ethanol ad libitum showed 
that, although blood ethanol did not reach measurable levels, 

Figure 1. Enhanced magnetic resonance imaging revealing one tumor nodule 
in the anterior portion of the right lobe of the liver, measuring ~2.9x2.1 cm.

Figure 2. Bone marrow analysis revealing active proliferation of granulocytes 
and erythrocytes with normal morphology. Megakaryocytes, however, showed 
a marked decrease in number and no mature megakaryocytes were observed.
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the average platelet count declined by 16% during the 4-week 
study period (19). Thrombocytopenia induced by alcohol inges-
tion is accompanied by a decrease in the number of marrow 
megakaryocytes. Vacuolated proerythroblasts and granulocyte 
precursors may be observed, as well as multinuclear eryth-
roblasts and megaloblasts. Vacuolization of the periphery of 
mature megakaryocytes has been observed (17). Thrombocy-
topenia typically resolves in 5-21 days following cessation of 
ethanol ingestion, occasionally with transient rebound throm-
bocytosis (16).

Prior to the onset of thrombocytopenia, the current patient 
received PEI, which was the probable cause of the AATP. 
Thus, we speculate that this adverse reaction may be due 
to the selective inhibition of megakaryocyte maturation by 
ethanol, leading to thrombocytopenia. Multiple blood tests 
for the patient demonstrated a significant reduction in platelet 
count, excluding the possibility of pseudothrombocytopenia. 
Cytological examination of the patient's bone marrow 
suggested normal or hyperproliferation of all hematopoietic 
lineages, with the exception of megakaryocytes, in which a 
defect in maturation was observed. Following the diagnosis 
of AATP, the patient received platelet transfusions and injec-
tions of recombinant human IL-11. The platelet count rose to 
50.00x109/l, and the patient was subsequently discharged.

IL-11 was approved by the US Food and Drug 
Administration for the treatment of bone marrow failure 
diseases and thrombocytopenia following chemotherapy in 
November 1997 (20). IL-11 augments the growth of megakary-
ocytic progenitors in the presence of IL-3, and acts to promote 
megakaryocyte maturation rather than proliferation (16). IL-11 
is a multifunctional regulator of hematopoiesis in bone marrow 
stromal cells, and has a significant regulatory role in bone 
marrow megakaryocytes (21,22). Due to the megakaryocyte 
maturation inhibition observed in the current patient, IL-11 
treatment was administered and exerted a significant effect.

Although PEI for the treatment of HCC is relatively safe 
and effective, with few adverse effects, complications may 
occur due to individual variations. To manage such cases as 
the present case of post-PEI AATP, we recommend the routine 
monitoring of the platelet count of all patients undergoing PEI, 
which will enable the early discovery and timely management 
of this complication.
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