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Abstract
BACKGROUND 
Caudate lobe hemangioma of the liver is relatively rare. Due to the unique 
anatomical location of the caudate lobe, the caudate lobectomy accounts for only 
0.5% to 4% of hepatic resection, which is difficult to operate and takes a long time, 
and even has many postoperative complications.

CASE SUMMARY 
A 34-year-old female presented with a 1 year history of intermittent pain in the 
right side of the waist without obvious inducement. All laboratory blood tests 
were within normal limits. Indocyanine green 15 min retention was rated 2.9%, 
and Child-Pugh was rated A. Computed tomography and magnetic resonance 
imaging diagnosed giant hemangioma of the caudate lobe with hemangioma of 
left lobe of liver. After discussion, surgical treatment was performed, which lasted 
410 min, with intraoperative bleeding of about 600 mL and postoperative 
pathological findings of cavernous hemangioma. There were no obvious post-
operative complications, and the patient was discharged 10 d after surgery.

CONCLUSION 
Caudate lobectomy is difficult due to its special anatomical location. Under the 
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condition of fully exposing the anatomy of the first porta hepatis, the second porta 
hepatis, the third porta hepatis, the fourth porta hepatis and middle hepatic vein 
and combining with the Pringle maneuver, caudate lobectomy can be performed 
in a precise and safe process.

Key Words: Caudate lobe hemangioma; Caudate lobectomy; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Caudate lobe hemangioma of the liver is rare. Due to the unique anatomical 
location of caudate lobe, the caudate lobectomy is difficult to operate, takes a long time 
and has many postoperative complications. We report a case of a giant hemangioma of 
the caudate lobe with left lobe hemangioma with a left hemangioma in a 34-year-old 
female. After completing the relevant examination, the surgical treatment was 
performed. The patient’s condition was stable, and she was discharged 10 d after the 
operation. This report can help reduce the risk of controlled surgery, prevent the 
occurrence of postoperative complications and benefit patients.

Citation: Wang XX, Dong BL, Wu B, Chen SY, He Y, Yang XJ. Giant hemangioma of the 
caudate lobe of the liver with surgical treatment: A case report. World J Clin Cases 2021; 
9(21): 5980-5987
URL: https://www.wjgnet.com/2307-8960/full/v9/i21/5980.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i21.5980

INTRODUCTION
Hepatic hemangioma is a common benign tumor of the liver in adults, with an 
estimated prevalence of 0.4% to 20%[1]. It mostly occurs in women aged 20-40 years[2] 
and is common as a single lesion[3]. Caudate lobe hemangioma of the liver is relatively 
rare. Due to the unique anatomical location of the caudate lobe, the caudate lobectomy 
accounts for only 0.5% to 4% of hepatic resection[4], which is difficult to operate, takes 
a long time and has many postoperative complications. A case of giant hemangioma of 
the caudate lobe of the liver complicated with hemangioma in the left lobe of the liver 
after surgical resection in our hospital is reported, and the relevant literature is 
reviewed to discuss the matters that we need to pay attention in operation, improve 
the safety of caudate lobectomy and prevent the occurrence of complications.

CASE PRESENTATION
Chief complaints
A 34-year-old female presented with a 1 year history of intermittent pain in the right 
side of the waist without obvious inducement.

History of present illness
She did not notice other symptoms such as nausea and vomiting, chills, high fever, 
chest tightness, frequent urination, urgency of urination and painful urination. In the 
recent 2 mo, the above symptoms gradually worsened, and she was admitted to our 
hospital.

History of past illness
She had no previous history of viral hepatitis B or cirrhosis and denied smoking or 
drinking. She also had no other history of past illness.

Personal and family history
Her parents are currently in good health and are not suffering from any illnesses. 
There is no history of inheritance in the family.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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Physical examination
Clinical examination showed that there was no obvious abnormality.

Laboratory examinations
All laboratory blood tests were within normal limits. Indocyanine green 15 min 
retention was rated 2.9%, and Child-Pugh was rated A.

Imaging examinations
Abdominal computed tomography (CT) showed that multiple nodules and abnormal 
lumpy low-density shadows could be seen in the liver parenchyma, in which the 
larger ones were located in the left lobe and caudate lobe of the liver, with a size of 
about 9.5 cm × 6.3 cm and 8.1 cm × 6.5 cm (Figure 1A and 1B). Abdominal magnetic 
resonance imaging revealed multiple space-occupying lesions in the liver. Combined 
with enhanced CT scan, hemangioma was considered. Compression of the main portal 
vein and right portal vein were noted, and the inferior vena cava narrowed (Figure 1C 
and 1D). The total liver volume was about 1739 cm3, the lesion liver volume was about 
571 cm3, and the residual liver volume was about 1168 cm3 (Figure 1E).

FINAL DIAGNOSIS
Giant hemangioma of caudate lobe with left lobe hemangioma.

TREATMENT
After completing the relevant examination, the surgical treatment was performed. 
After the success of the anesthesia, the patient supine and the conventional 
disinfection draping, the right side of the inverted L under the costal margin incision 
was about 30 cm long was taken. Into the abdomen, after probing the left lobe and 
caudate lobe of the liver, the left lobe neoplasms were 9.5 cm × 7.0 cm and 8.0 cm × 7.0 
cm and solid, with the boundary clear and soft. It was considered a huge liver 
hemangioma during operation. We decided to resect the left liver lobe and caudate 
lobe. We fully dissociated the hepatic round ligament, dissected the hepatic duodenal 
ligament and separated and ligated the Glisson sheath of the left liver. At the same 
time, intraoperative ultrasonography was used to monitor the boundary between the 
focal liver and normal liver tissue. A clear ischemic line could be seen on the surface of 
the liver, the liver surface was marked with an electric knife, and the hilar interdiction 
zone was placed at the ligamentum hepatica. Ultrasonic knife carefully freed the liver 
neoplasm surrounding adhesion, exposed the inferior vena cava, fine dissected 
ligation of the third porta hepatis including short hepatic vein and blocked the blood 
supply in the fourth porta hepatis. The left hepatic vein, right hepatic vein and middle 
hepatic vein could be seen after gradual separation to the second porta hepatis. The 
whole process can show the inferior vena cava (Figure 2A). The porta hepatica 
blocking band was tightened after the establishment of the posterior inferior vena cava 
channel of the liver, and the first porta hepatis was blocked for 15 min for four times. 
The tissues of the left lobe and caudate lobe were gradually cut off with ultrasonic 
knife and cavitron ultrasonic surgical aspirator (CUSA). The liver wound was 
stanched by CUSA and bipolar electrocoagulation. Two rubber drainage tubes were 
placed after no bleeding was observed, and the abdomen was closed layer by layer 
after the dressing of the apparatus was counted. The operation lasted 410 min, and the 
intraoperative bleeding was about 600 mL.

OUTCOME AND FOLLOW-UP
After the operation, the patient was given liver protection, anti-inflammatory, 
hemostasis and other symptomatic support treatments. The patient’s condition was 
stable and improved, and she was discharged 10 d after the operation.

Postoperative pathology: (caudate lobe of liver) cavernous hemangioma (Figure 2B 
and 2C).
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Figure 1 Image data before operative treatments. A and B: Computed tomography images before operative treatment; C and D: Magnetic resonance 
imaging images before operative treatment; E: Liver volume model (E1: Hepatic artery; E2: Hepatic vein; E3: Portal vein).

Figure 2 Images from the operation and pathology images after operative treatment. A1: Middle hepatic vein; A2: Inferior vena cava; B and C: 
Cavernous hemangioma.

DISCUSSION
In the previous literature review, a total of 18 cases related to caudate lobectomy were 
collected. There were 7 cases of caudate lobe hemangioma and 5 cases of caudate lobe 
hemangioma with obvious symptoms. Total caudate lobectomy was performed in 16 
cases and partial caudate lobectomy in 2 cases. There were 3 cases of transfusion after 
caudate lobectomy, 13 cases of non-transfusion and 2 cases unclear. There were 2 cases 
of preoperative hepatic artery embolization (Table 1)[5-12].
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Table 1 Literature review about caudate lobectomy

Ref. Age/sex Diagnosis Operational 
name

Operating 
time in 
min

Blood 
loss 
in mL

Blood 
transfusion

Postoperative 
hospital stay 
in d

Symptom
Tumor 
size in 
cm

Remarks

Barg-
Hock et 
al[5]

41/F Caudate lobe 
hemangioma

Caudate 
lobectomy

/ / N 13 Edema of 
lower 
extremity

4.5 /

Colovic 
et al[6]

56/F A hydatid cyst of 
the liver

Right hepatic 
lobectomy 
and caudate 
lobectomy

/ / N 14 Right upper 
quadrant 
abdominal 
pain

1.5 /

Feng et 
al[7]

48/F Caudate lobe 
hemangioma

Caudate 
lobectomy

236 1650 Y 11 Distending 
pain in the 
upper 
abdomen

9.0 /

Feng et 
al[7]

36/F Caudate lobe 
hemangioma

Caudate 
lobectomy

130 210 N 5 Distending 
pain in the 
upper 
abdomen

6.5 /

Hobbs 
et al[8]

53/F Caudate lobe 
hemangioma

Caudate 
lobectomy

/ / / / Abdominal 
discomfort, 
early satiety

/ /

Sasada 
et al[9]

36/F Caudate lobe 
hemangioma

Caudate 
lobectomy

700 5600 Y / Continuous 
back pain

7.0 /

Sasada 
et al[9]

50/M Metastatic hepatic 
carcinoma

Caudate 
lobectomy

450 1600 N / No obvious 3.0 /

Sood et 
al[10]

55/M Hepatic 
hemangioma

Right hepatic 
partial 
resection and 
caudate 
lobectomy

/ / / / Non-
specific 
abdominal 
pain

5.0 Embolized the 
right portal 
vein before 
surgery

Yang et 
al[11]

45/M Hepatic cell 
carcinoma

Caudate 
lobectomy

210 600 N 14 / 5.2 /

Yang et 
al[11]

48/F Caudate lobe 
hemangioma

Caudate 
lobectomy

255 500 N 12 / 7.9 /

Yang et 
al[11]

55/F Hepatic cell 
carcinoma

Caudate 
lobectomy

240 800 N 10 / 6.2 /

Yang et 
al[11]

52/M Intrahepatic 
cholangiocarcinoma

Caudate 
lobectomy

270 1200 N 8 / 7.4 /

Yang et 
al[11]

60/F Hepatic cell 
carcinoma

Caudate 
lobectomy

170 450 N 18 / 2.1 /

Yang et 
al[11]

65/M Caudate lobe 
hemangioma

Caudate 
lobectomy

260 700 N 11 / 10.5 /

Yang et 
al[11]

62/M Hepatic cell 
carcinoma

Caudate 
lobectomy

205 400 N 13 / 3.2 /

Yang et 
al[11]

70/F Hepatic cell 
carcinoma

Caudate 
lobectomy

300 450 N 12 / 8.6 /

Yang et 
al[11]

56/M Hepatic cell 
carcinoma

Caudate 
lobectomy

180 350 N 15 / 4.3 /

Suzuki 
et al[12]

40/F Giant hepatic 
hemangioma

Right hepatic 
lobectomy 
and caudate 
lobectomy

/ 1380 Y / Abdominal 
discomfort

24.3 Transcatheter 
arterial 
embolization

F: Female; M: Male; N: No; Y: Yes.

The clinical manifestations of hepatic hemangioma are related to the size and 
location of the lesion as well as whether the tumor is ruptured, and its symptoms are 
mainly manifested as compression symptoms caused by the oversized tumor[3]. 
Common clinical symptoms are abdominal pain and discomfort, nausea and vomiting, 
loss of appetite, dyspepsia, fever, jaundice and so on. When the hemangioma tumor is 
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large, there is also a risk of rupture and bleeding. The auxiliary examinations for the 
diagnosis of hepatic hemangioma mainly include abdominal ultrasound, CT and 
magnetic resonance imaging. Currently, surgery is considered to be the preferred 
treatment for hepatic hemangioma with a diameter of > 4 cm that can cause discomfort 
or pain in the upper abdomen[13]. In addition to considering operative feasibility 
before operation and prognosis of patients after liver resection, the residual liver 
volume should be calculated for evaluating residual liver compensated liver metabolic 
activity, and compensated liver metabolic activity of the residual liver volume should 
be at least a third of the total liver volume[14]. In this case, the patient suffered from 
intermittent right abdominal pain. According to abdominal CT and magnetic 
resonance imaging examination, giant hemangioma of the caudal lobe and left lobe of 
the liver was found, which had a maximum diameter of 9.5 cm and 8.1 cm, 
respectively. The residual liver volume accounted for 67.1% of the total liver volume, 
which was in line with the standard of surgical resection and could be treated 
surgically.

Caudate lobectomy is a challenging operation in hepatobiliary surgery due to its 
deep anatomical location and proximity to important vascular systems such as the 
inferior vena cava, portal vein and hepatic artery[15]. Although the surgical and 
technical level has been greatly improved in recent years, it is also particularly 
important for hepatobiliary surgeons to have accurate knowledge of liver anatomy 
and rich experience in surgical resection, no matter for laparotomy or laparoscopic 
operation.

The caudate lobe is divided into three parts, including the Spiegel lobe, the 
paracaval portion and the caudate process. The portal vein branches of the Spiegel 
lobe and the paracaval portion are mainly from the left portal vein branch, while the 
portal vein branches of the caudate process are mainly from the right portal vein 
branch[16]. There are usually two arteries in the caudate lobe. One artery from the left 
hepatic artery or the middle hepatic artery supplies blood to the Spiegel lobe and the 
paracaval portion, and the other artery from the right hepatic artery supplies blood to 
the caudate process[17]. Giant hemangiomas in the caudate lobe can completely 
occupy the upper abdomen, and leave little room for surgical operations, but 
hemangiomas have a compressible feature that shrinks and softens when blood supply 
is blocked[18]. During the operation, the better surgical space is exposed when the 
tumor can become smaller after blocking the flow of blood to the caudate lobe. 
Massive hemorrhage is a key factor of high risk and poor prognosis in patients with 
hepatectomy. Blood loss is associated with postoperative morbidity and mortality[19].

The difficulty of caudate lobectomy is the difficulty of exposure. Insufficient 
exposure will increase the possibility of bleeding. Adequate exposure of the caudate 
lobe, hepatic hilum and corresponding vessels is an important way to reduce intraop-
erative bleeding and a guarantee for safe operation. In this case, the intraoperative 
hemorrhage was about 600 mL, and the main hemorrhage was at the end of the 
separation of the second hepatic hilum. A blood opening was torn in the middle 
hepatic vein. Due to sufficient exposure in the early stage, the first-hand surgical 
assistant immediately pinched the bleeding mouth with his fingers, and the surgeon 
used 4-0 vascular suture line for suture hemostasis, thus avoiding intraoperative death 
of the patient due to massive hemorrhage. The Pringle maneuver is mainly used to 
block blood flow in the hepatic artery and portal vein, which is still one of the 
recognized effective methods to control bleeding in hepatectomy[20]. Conventional 
time of the Pringle maneuver is 10-20 min. However, a current clinical randomized 
controlled trial indicated that intermittent 30 min of the Pringle maneuver is also safe 
and feasible[21]. In this case, in addition to using bipolar electrocoagulation and CUSA 
and other equipment and instruments to reduce the amount of blood loss, the Pringle 
maneuver was also used to control the bleeding, which was used four times in total, 
each time for 15 min.

Postoperative biochemical examination of the patient showed no liver function 
damage. In addition, regarding effective control of bleeding problems in liver 
resection, Li el at[22] found the portal vein area could see a number of portal vein tiny 
branches. Handling these branches can be affected by any carelessness, which leads to 
more difficulty to control bleeding. These branches are named porta short veins, and 
the porta short veins are most common in the caudate lobe. The fourth porta hepatis 
anatomic concept has presented and used to reduce intraoperative bleeding and 
improve operation safety[22]. Furthermore, the middle hepatic vein is located in the 
middle plane of the liver. By exposing the middle hepatic vein and reaching the 
inferior vena cava along its path, it can avoid damage to the intrahepatic portal vein 
and avoid uncontrollable bleeding[23]. In this case, the short hepatic vein of the third 
porta hepatis and the porta short vein of the fourth porta hepatis were carefully 
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ligated, and the middle hepatic vein was exposed to reduce blood loss during 
operation.

Liver resection surgery usually places abdominal drainage tubes under the right 
diaphragm or liver section. The main function of the abdominal drains is to judge 
whether there is bleeding, infection, bile leakage and other complications under the 
diaphragm and in the liver section of the patient after surgery. The abdominal drains 
can also drain the blood and necrotic tissue of the patient so as to prevent 
postoperative abdominal infection[24]. Though some scholars think abdominal cavity 
drainage tubes did not reduce the incidence of postoperative complications[24,25]. In 
this case, in addition to removing a larger liver volume, distribution of the liver short 
vein and porta short vein of the caudate lobe was relatively dense. In order to prevent 
postoperative complications such as bleeding, bile leakage and intra-abdominal 
infection, the operator placed two rubber drainage tubes under the right diaphragm or 
liver section after stanching by CUSA and bipolar electrocoagulation. The drainage 
tube under the diaphragm was removed on the third day, and the hepatic section 
drainage tube was removed on the fifth day.

The reports about caudate lobectomy are relatively rare because the incidence of 
caudate hemangioma is lower than that of the left or right hepatic hemangioma, and 
the risk of caudate lobectomy is higher. By sharing the notes and experiences of 
caudate lobectomy, this report can help reduce the risk of controlled surgery, prevent 
the occurrence of postoperative complications and benefit patients.

CONCLUSION
Caudate lobectomy is difficult due to its special anatomical location. Under the 
condition of fully exposing the anatomy of the first porta hepatis, the second porta 
hepatis, the third porta hepatis, the fourth porta hepatis and middle hepatic vein and 
combining with the Pringle maneuver, caudate lobectomy can be performed in a 
precise and safe process.
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