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Background: Splenomegaly/hypersplenism is one of the most common complications of
portal hypertension. Splenic artery embolization (SAE) has been increasingly used for
treatment of splenomegaly/hypersplenism. However, few studies focused on the severe
complications after embolization. In this paper, we reported 16 cases of severe complications
after SAE for portal hypertension.

Methods: From February 2011 to January 2019, 16 cirrhotic patients were diagnosed with severe
complications after embolization. The clinical symptoms, therapies and prognosis were analyzed.
Results: In these patients, the splenic embolization volume was between 50% and 70%.
Among 16 cases, 7 patients were diagnosed with splenic abscess and/or left subphrenic
abscess, suffered from the insistent fever, and eventually underwent the surgical therapy; 6
patients with left refractory pleural effusion, suffered from severe chest distress, and under-
went repeated thoracocentesis or thoracic closed drainage; 3 patients with thrombosis in
portal vein needed oral warfarin therapy.

Conclusion: In cirrhotic patients, the severe complications after SAE are not uncommon
after the procedure. It causes more suffering, prolonged hospital stay and more medical cost
in these patients. It was debatable whether this technique was an appropriate technique for
portal hypertension due to liver cirrhosis, patients contraindicated for the treatment should be
carefully identified to avoid the complications.
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Introduction

About 57% of liver cirrhosis and 78% of primary liver cancer result from chronic
hepatitis B virus (HBV) or HCV infections worldwide." Liver cirrhosis is common
in Asian countries and leads to liver function impairment and portal hypertension.
Hypersplenism and bleeding from esophagogastric varices are severe complications
of portal hypertension. Treatment alternatives for portal hypertension include phar-
macotherapy, liver transplantation, endoscopic sclerotherapy and banding, transju-
gular intrahepatic portosystemic shunt (TIPS), esophageal transaction, selective or
partial shunt and esophagogastric devascularization.

Splenic artery embolization (SAE), as a novel treatment for hypersplenism, has been
increasingly used in clinical practice over past decades. SAE has been reported to be
indicated for a number of conditions, including hypersplenism secondary to cirrhosis,
portal hypertension, splenic vein thrombosis, renal insufficiency, thalassemia, chronic
idiopathic thrombocytopenic purpura, variceal bleeding, and portal hypertensive
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gastropathy.®> Many studies demonstrated that the SAE was
very effective for cirrhotic patients, as shown by increased
peripheral blood cell counts.*® However, few studies focused
on the severe complications after SAE. In this study, we
reported 16 patients with severe post-SAE complications,
and discussed their symptoms, therapies and prognoses.

Subjects and Methods

Patients
From February 2011 to January 2019, 16 patients were diag-
nosed with severe complications after SAE at the Hepatic
Surgery Center, Tongji Hospital, Tongji Medical College,
Huazhong University of Science and Technology, Wuhan,
China. All these patients had a history of cirrhosis ranging
from 14 to 20 years. There were 9 male patients and 7 female
patients, with an average age of 54.6 years (range 47—72 years).
Of them, 11 patients were diagnosed as having hepatitis
B cirrhosis, 3 with hepatitis C cirrhosis, and 2 with schistoso-
miasis cirrhosis. All patients had hypersplenism and/or sple-
nomegaly, and 5 reported a history of bleeding from
esophagogastric varices. Written informed consents for sur-
gery were obtained from all the subjects. This study was
approved by the Institutional Review Board of Tongji
Hospital, Tongji Medical College, Huazhong University of
Science and Technology.

All these patients underwent SAE in other hospitals. The
patients did not receive total but only partial embolization of
splenic artery, with the splenic embolization volume ranging

from 50% to 70%. We analyzed their clinical symptoms,
treatments and prognoses. The clinical data of the patients
are shown in Table 1.

Results

Complications

Since we focused only on the severe complications after
SAE for portal hypertension, the common complications,
such as abdominal pain, vomiting and fever, were not cov-
ered in this study. These severe complications included
splenic abscess and/or left subphrenic abscess, left refractory
pleural effusion and thrombosis in portal vein. Among the
16 patients, 7 with splenic abscess and/or left subphrenic
abscess mainly had persistent or intermittent fever lasting 7
days to 1 month. Other symptoms included abdominal pain,
anepithymia, weight loss, weakness, anemia, and left pleural
effusion. The chief complaint of 6 patients with left refrac-
tory pleural effusion was severe chest distress. 50% of these
patients (3/6) complained of persistent fever, mild or mod-
erate (<38.5 °C). 3 patients had main trunk thrombosis in
the portal vein and/or in the splenic vein, and 2 patients
suffered from abdominal distension due to massive ascites.
Imaging findings of severe complications after SAE are
shown in Figure 1A—C and E-G.

Treatments and Prognosis
Seven patients with abscess were initially treated by anti-
biotics, with the antibiotics selected on the basis of drug

Table | Demographic and Clinical Characteristics of 16 Patients with Portal Hypertension

Cases Age(y) M/F Child-Pugh Virus Bleeding History WBC Counts PLT Counts Splenic Length(cm)
(x10°/L) (x10°/L)
| 47 M B B No 34 65 28
2 6l F C B Yes 4.1 44 25
3 56 M B s? No 35 47 34
4 40 M B B No 29 50 32
5 68 F A B Yes 25 52 20
6 43 M C C No 1.9 37 36
7 39 F B B No 32 38 18
8 55 F C s? Yes 3.6 26 24
9 60 M B B Yes 28 39 28
10 62 M B C No 2.0 42 28
I 62 F B B Yes 4.0 41 42
12 72 M C B No 1.6 29 18
13 44 M B B No 24 38 30
14 56 M A B No 3.0 40 35
I5 44 F B C No 1.8 6l 30
16 65 F B B No 2.5 52 28

Abbreviation: S?, schistosomiasis cirrhosis.
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Figure | Imaging findings of severe complications after SAE. A—C show splenic (SA) and left subphrenic abscess (LSA); (A) Incrassation of diaphragm (arrow); (C) Air in the
infarcted region (arrow); (D) The abscess is cured by surgery; E-G show left refractory pleural effusion (LPE) and thrombosis in portal vein (TPV); (F) Thrombosis in splenic
vein (arrow); (G) Thrombosis in superior mesenteric vein (arrow); (H) The refractory pleural effusion is disappeared after the treatment of repeated thoracocentesis or

thoracic closed drainage.

sensitivity tests. Unfortunately, all patients were resistant
to antibiotics, even to combination use of antibiotics.
Eventually, these patients were treated by surgery, includ-
ing splenectomy, and/or abscess resection and drainage of
left subphrenic abscess (Figure 1D).

The initial treatment for 6 patients with left pleural effu-
sion was thoracocentesis. The puncture fluids were collected
for routine pleural fluid examination, bacterial culture and
drug sensitivity tests. All patients underwent repeated thor-
acocentesis and 4 were cured (Figure 1H). Two patients
needed thoracic closed drainage, with the drainage time
lasting for 1 month and 3 months, respectively.

The three patients with main trunk thrombosis in portal
vein were principally treated by anticoagulation with war-
farin. The coagulation status was monitored every 5 days.
The dosage of warfarin was adjusted according to the
result of coagulation examination (The international nor-
malized ratio was maintained between 1.8 and 2.0), and
the period of medication was three months. In the 3
patients, portal vein was sonographically examined every
7 days to monitor the change in thrombosis. Diuretics were
used when the patients were found to have moderate or
massive ascites. If the patients felt postprandial abdominal
pain, liquid diet, partial or total parenteral nutrition were
provided, or fasting was imposed.

No deaths took place after the proper management and all
patients recovered from these serious complications.
Complications, treatments and outcomes of 16 patients are
shown in Table 2.

Discussion
In 1973, Maddison performed the first SAE.” A patient
with non-alcohol cirrhosis who presented with intractable eso-
phageal variceal bleeding responded well to the treatment and
no complications were found in the follow-up period. Since
then, as a well-established technique, SAE has been widely
used for the treatment of multiple diseases, such as splenic
trauma, splenomegaly and/or hypersplenism, esophageal var-
iceal bleeding, splenic artery aneurysms, portal vein occlusion,
splenic vein occlusion, splenic artery steal syndrome and sple-
nic neoplasms.®'> A number of studies demonstrated that this
method was very effective. The benefits included relieved
portal hypertension and hypersplenism, increased hepatic pro-
tein synthesis, elevated levels of circulating platelet and leuko-
cytes, and ameliorated hepatic encephalopathy and variceal
bleeding.®'® There are two types of SAE — total SAE and
partial SAE. Initially, total SAE was performed to treat portal
hypertension’ and later it was found that total SAE was asso-
ciated with numerous complications.'® Then, partial SAE was
designed, performed, and was shown to have significantly
better outcomes. Now, partial SAE has become a non-
surgical alternative for cirrhotic patients with hypersplenism
who are not indicated for surgical treatment.'” Many recent
studies have shown that partial SAE is effective and is asso-
ciated with substantially lower morbidity, complications and
mortality.'®1°

So far, few studies have focused on the post-SAE com-
plications. The previous studies exhibited that the rate of
severe complications after SAE for hypersplenism ranged
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Table 2 Complications, Treatments and Outcomes of |6 Patients
Cases Complication Treatment Hospital Stay(d) TTT(D) Outcomes
| SA Splenectomy 15 31 Recovery
2 LPE Thoracocentesis 12 12 Recovery
3 TPV Anticoagulation 10 90 Recovery
4 SA Splenectomy 12 15 Recovery
5 LPE Thoracocentesis 9 9 Recovery
6 SA/LSA Splenectomy 13 20 Recovery
7 LPE Thoracic closed drainage 10 60 Recovery
8 LPE Thoracic closed drainage 8 90 Recovery
9 TPV Anticoagulation 9 90 Recovery
10 SA Splenectomy 12 12 Recovery
I SA Splenectomy Il Il Recovery
12 LPE Thoracocentesis 8 8 Recovery
13 SA Splenectomy 12 14 Recovery
14 SA/LSA Splenectomy 10 18 Recovery
15 LPE Thoracocentesis 6 12 Recovery
16 TPV Anticoagulation 7 90 Recovery

Abbreviations: TTT, Total treatment time; SA/LSA, Splenic abscess/left subphrenic abscess; LPE, Left refractory pleural effusion; TPV, thrombosis in portal vein.

from 0% to 16%.>° Koconis et al and Hadduck et al sepa-
rately reviewed the English language literature on partial
SAE. Koconis et al searched articles on SAE or partial
SAE from 1973 to 2005*'® and found that the complication
rate ranged from as low as 1% to more than 50%, and the
overall rate of severe complications was 3.7%. There were 15
types of major complications and the severe complications
involved splenic abscess, pulmonary artery embolism,
chronic liver failure, bacterial peritonitis, uncontrollable
bleeding, pleural effusion and acute pseudo-obstruction of
colon. Among those with severe complications, 2 died of
splenic abscess, 1 pulmonary artery embolism and 1 chronic
liver failure, with a mortality rate of 1%. Hadduck et al
collected the papers published from 2005 to 2013. The stu-
dies included in this review also revealed many SAE-related
complications. The review showed that the overall complica-
tion rate varied from 78.1% to 100%, and the rate of major
complications ranged from 10% to 34.8%. For severe com-
plications, the rate of pleural effusion was from 4.8% to
10.7%, bacterial peritonitis from 0% to 4.3%, splenic abscess
from 0% to 6.3%, and portal vein thrombosis from 0% to
6.3%. Additionally, the mortality rate ranged from 0% to
6.3%. In the 16 cirrhotic patients with severe post-SAE
complications in our series, the splenic embolization volume
was between 50% and 70%, which were optimal as con-
firmed by many studies. The complications included splenic
abscess and/or left subphrenic abscess (7/16), left refractory
pleural effusion (6/16), main trunk thrombosis in portal vein
(3/16). Unfortunately, we could not calculate the rates of

these complications in this study. The reasons included: 1)
Since these patients came from the different hospitals of this
provinces or neighboring regions, it was difficult to count the
total number and the rate of cirrhotic patients that underwent
SAE; and 2) These patients did not respond to treatments at
local hospitals, and there might have been other patients with
the same complications who had been cured at local hospi-
tals. On the basis of our findings and literature data, we are
led to conclude that severe post-SAE complications and
deaths were not rare. With extensive application of
SAE, more attention should be paid to SAE-associated
complications. Research effort should be directed at how to
identify high-risk patients and risk factors for complications
after SAE.

Splenic abscess is one of the most common and life-
threatening complications after SAE. The splenic abscess
develops possibly because: 1) SAE impairs the immune
function of the spleen;'® 2) cirrhotic patients tend to be
more vulnerable than those with portal hypertension due
to other causes;'® and 3) massive infarction may be subject
to bacterial contamination.”’ Koconis et al showed that the
total incidence of splenic abscess in 401 patients was about
1.7%, and the rate ranged from 0% to 6.3% in the review of
Hadduck et al. The rate of infective complications after
SAE, including sepsis, abscess, bacterial peritonitis and
pneumonia, seems to be no lower than that of post-
splenectomy complications, which was reported to be
4.4% in children under 16 and 0.9% in adults respectively.
Assal et al reported high rates of complications after SAE
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for hypersplenism in cirrhosis, severe pain (80%), grade 11
ascites (10%), hematemesis (10%), thrombosis in portal
vein (25%), one death due to splenic abscess (5%).>
A previous study demonstrated that refined SAE with an
aseptic technique, antibiotic prophylaxis, and a limited
volume of embolized spleen could significantly reduce
morbidity and mortality. Patients with large amount of air
in the infarcted region after SAE, a large area of cystic
necrosis of the spleen, or signs and symptoms suggesting
infection are at far greater risk for infection.'®* The diag-
nosis of splenic abscess principally depends on imaging
examinations, such as CT and ultrasonography. What is
the most suitable therapeutic approach remains debatable.
Some patients need puncture-drainage or -washing manage-
ment, to evacuate most of the purulent collection and obtain
bacterial identification.*?> After treatment, the outcome of
the condition is mostly favorable. However, another study
showed that percutaneous puncture and drainage could not
effectively treat the splenic abscess.”® The study of
N’Kontchou et al exhibited that two patients with splenic
abscess were unsuccessfully treated by drainage of abscess,
and they died of septic shock. The reason was recurrent
infection due to poor effect of antibiotic therapy because the
antibiotics were difficult to penetrate into these cyst lesions.
So they suggested early splenectomy if the condition failed
to be resolved after percutaneous drainage. Consistent with
the opinion of N’Kontchou et al, we believe that antibiotic
therapy alone works poorly on splenic abscess. Eventually,
these patients underwent surgical treatments, including sple-
nectomy, and/or abscess resection and drainage, and/or left
thoracic closed drainage.

The most common severe complication is pleural effu-
sion and/or ascites, which usually develop in the left lung and
may be associated with embolization of upper pole of the
spleen. Therefore, the researchers recommend embolization
of the middle or lower pole of spleen to reduce this
complication.®*?”*® Mild and moderate left-sided pleural
effusions are easily managed with conservative therapy, but
severe pleural effusion usually needs to be managed with
repeated thoracentesis, even thoracic closed drainage. The
length of time could be as long as three months, as shown by
our study. Although it is not a dangerous complication, it
causes more suffering in these patients, prolonged hospital
stay and increased medical costs. Another complication was
main trunk thrombosis in portal vein, which was usually
found on imaging examinations. Like in splenectomy, it is
caused by removal of the splenic venous contribution to
portal flow, leading to subsequent reduction of blood flow

in the portal vein and a rapid increase in the platelet count
after excessive embolization.'*?**° Portal vein thrombosis
should be treated by anticoagulation, as most practitioners
advocate,® though Zhu et al suggested that thrombosis
requires no special management.30

In conclusion, these severe complications are not
uncommon after SAE. Once these complications occur,
the patients may suffer more, stay in hospital longer and
incur more medical cost. Some severe complications even
lead to death. The complications that are potentially life-
threatening deserve more attention. New strategies, includ-
ing methods and embolic materials, are needed to prevent
or reduce the severe post-SAE complications. Patients
contraindicated for the treatment should be carefully iden-
tified to avoid the complications. Studies involving large
cohort comparing SAE and splenectomy are warranted in
the future.
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