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ABSTRACT
Background: Hepatic hemangiomas are the most common benign liver tumors, often presenting management challenges. 
While many remain asymptomatic, some cause significant symptoms or complications, necessitating surgical intervention.
Aim: To investigate the indications and clinical outcomes of liver resection for hepatic hemangioma at the National Liver 
Institute, Menoufia University.
Patients and Methods: This retrospective study analyzed 45 patients who underwent liver resection for hepatic 
hemangioma from November 2019 to November 2023. Data collected included demographics, clinical presentation, 
imaging findings, surgical details, and postoperative outcomes.
Results: The study included 45 patients (84.4% female, 15.6% male) with a mean age of 41±9 years. The most 
common symptom was right hypochondrial pain (53.3%). Imaging revealed right lobe hemangiomas in 68.9% of 
cases. Nonanatomical resection was the most common surgical procedure (42.2%). Postoperative complications were 
minimal, with 93.3% of patients experiencing no complications. Pain improvement was reported by 95.6% of patients 
after 3 months. Significant changes in liver function tests were observed postoperatively, including decreases in albumin 
(3.969–3.493 g/dl, P=0.029), increases in alanine transaminase (44.64–166.09 U/l, P<0.001), and aspartate transaminase 
(39.44–142.53 U/l, P<0.001), and changes in coagulation parameters (international normalized ratio increased from 1.00 
to 1.164, P<0.001).
Conclusion: Liver resection for hepatic hemangiomas is generally safe and effective, with high rates of symptom 
improvement and manageable postoperative changes in liver function. While most patients experienced no complications, 
the observed changes in liver function parameters underscore the need for careful postoperative monitoring. These findings 
support surgical intervention as a viable option for symptomatic hepatic hemangiomas.

INTRODUCTION                                                                 

Cavernous hemangiomas are the most prevalent 
benign tumors of the liver, which is also the internal organ 
most commonly affected by these lesions[1]. While many 
individuals remain asymptomatic, others may experience 
a range of symptoms, from mild abdominal discomfort 
to severe, life-threatening complications[2]. These 
tumors show a higher prevalence in women[1], and some 
research indicates that exposure to exogenous estrogens, 
progesterone contraceptives, or hormone replacement 
therapy may significantly increase tumor size in affected 
women[3].

Ultrasonography, typically the initial imaging method 
used, offers 70–80% accuracy in diagnosing cavernous 
hemangiomas[4]. Its noninvasive nature and ease of 
repetition make it ideal for monitoring tumors once 

diagnosed[5]. MRI stands out as the most precise imaging 
technique, boasting 95% sensitivity and up to 100% 
specificity[6]. In cases of uncertainty, carefully conducted 
needle biopsies can be used for diagnosis.

Several publications have addressed the diagnostic 
and therapeutic challenges associated with hepatic 
hemangiomas. Recent years have seen numerous reports 
of favorable outcomes following surgical resection 
or enucleation[7]. However, for asymptomatic hepatic 
hemangiomas, conservative management is generally 
advised even in cases of giant lesions[4].

The factors influencing disease progression and 
outcomes remain poorly understood. It is worth noting that 
many follow-up studies originate from surgical centers, 
potentially skewing results toward larger, more complex 
tumors[2]. Our study aims to investigate the indications and 
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clinical outcome of liver resection for hepatic hemangiomas 
in the National Liver Institute, Menoufia University.

PATIENTS AND METHODS:                                                                               

Study design
This retrospective study was conducted at the 

Department of Surgery, Faculty of Medicine, Menoufia 
University from November 2019 to November 2023. The 
study was approved by the Institutional Ethics Committee 
(approval number 11/2015 SURG32). Informed consent 
was obtained from all patients included in the study.

Patient selection
Patients diagnosed with hepatic hemangioma with 

normal liver background and who underwent liver resection 
during the study period were included. The diagnosis of 
hepatic hemangioma was confirmed through imaging 
studies such as ultrasound, computed tomography (CT), 
or MRI. Patients with incomplete medical records or with 
abnormal liver background or those who did not undergo 
surgical intervention were excluded.

Data collection
Data were collected retrospectively from patient 

medical records. The following information was extracted:

• Demographic data: age, sex, weight, occupation.

• Clinical history: hypertension, diabetes, asthma, 
hypothyroidism, and prior surgical history (e.g. 
cholecystectomy, cesarean section, appendectomy, 
hernioplasty, hysterectomy).

• Clinical presentation: symptomatic or asymptomatic.

• Imaging findings: size and location of the hemangioma, 
diagnostic imaging modality.

• Prelaboratory findings: albumin levels, total bilirubin 
levels, direct bilirubin levels, alanine transaminase (ALT) 
levels, aspartate transaminase (AST) levels, hemoglobin 
(HB) levels, total leukocyte count (TLC), platelet count 
(PLT), international normalized ratio (INR), prothrombin 
concentration and tumor markers, including alpha-
fetoprotein (AFP), carcinoembryonic antigen (CEA), and 
carbohydrate antigen 19-9 (CA19-9).

• Surgical details: type of resection, duration of surgery, 
intraoperative blood loss, and any complications

• Postoperative outcomes: length of hospital stay, 
postoperative complications, and improvement of 
symptoms.

Surgical technique
All surgeries were performed by experienced 

hepatobiliary surgeons. The surgical approach varied 

depending on the size and location of the hemangioma, as 
well as the patient’s overall health. Types of liver resections 
included nonanatomical resection, segmentectomy, and 
lobectomy. Intraoperative ultrasonography was used 
to delineate the tumor margins and guide resection. 
Hemostasis was achieved using electrocautery and sutures.

Statistical analysis
Data were analyzed using SPSS, version 25.0 (IBM 

Corp., Armonk, New York, USA). Continuous variables 
were expressed as mean±SD, and categorical variables 
were presented as frequencies and percentages. The χ2 test 
was used for categorical data, while the t test was used for 
continuous data. A P value of less than 0.05 was considered 
statistically significant.

Ethical considerations
This study was conducted following the principles 

of the Declaration of Helsinki. The confidentiality of all 
patients was maintained throughout the study.

RESULTS:                                                                          

Demographic characteristics and clinical history
The study included 45 patients, with a female 

predominance (84.4%, n=38) compared with males 
(15.6%, n=7). The majority of patients were nonworkers 
(66.7%, n=30), while the remaining 33.3% (n=15) were 
workers. The mean age of the patients was 41 years with 
a SD of 9 years. The mean weight was 77 kg with a SD of 
7 kg.

Regarding surgical history, 48.9% (n=22) of the 
patients had a prior surgical history, while 51.1% (n=23) 
did not. Among those with a surgical history, procedures 
included cholecystectomy (4.4%, n=2), appendectomy 
(13.3%, n=6), cesarean section (20.0%, n=9), hernioplasty 
(4.4%, n=2), hysterectomy (4.4%, n=2), and thyroidectomy 
(2.2%, n=1).

In terms of medical history, 26.7% (n=12) had a medical 
history, while 73.3% (n=33) did not. Conditions noted 
included hypertension in 8.9% (n=4), diabetes mellitus in 
6.7% (n=3), asthma in 8.9% (n=4), and hypothyroidism in 
2.2% (n=1).

Symptoms and preoperative imaging of liver 
hemangiomas

Among the patients, 53.3% (n=24) presented with 
right hypochondrial pain (dull aching pain), 26.6% (n=12) 
with epigastric pain (dull aching pain), 6.6% (n=3) with 
abdominal distention, 6.6% (n=3) with a sudden increase 
in size with abdominal pain, 4.4% (n=2) were accidentally 
discovered, and 2.2% (n=1) presented with syncope 
(stabbing pain) (Table 1).

Preoperative imaging using triple-phase-CT (TRI-CT) 
indicated that 68.9% (n=31) had hemangiomas in the right 
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lobe, and 31.1% (n=14) in the left lobe also showed that 
55.5% (n=25) had hemangiomas of between 5 and 10 cm in 
size and 44.5% (n=20) more than 10 cm in size. Dynamic 
MRI of the abdomen confirmed right lobe hemangiomas in 
68.9% (n=31) and left lobe hemangiomas in 31.1% (n=14) 
and also showed that 55.5% (n=25) had hemangiomas of 
between 5 and 10 cm in size and 44.5% (n=20) more than 
10 cm in size. Preoperative ultrasound showed hepatic 
focal lesions in the right lobe in 71.1% (n=32) and in the 
left lobe in 28.8% (n=13) (Table 1).

Pictures group 1 (TRI-CT abdomen photos were taken 
for cases at the National Liver Institute).

Pictures group 2 (dynamic MRI abdomen photos were 
taken for cases at the National Liver Institute).

Preoperative tumor markers of liver hemangiomas
The mean levels of preoperative tumor markers were 

as follows: AFP had a mean of 2.38 ng/ml with an SD of 
2.58, CEA had a mean of 0.59 ng/ml with an SD of 1.00, 
and CA19-9 had a mean of 2.87 U/ml with an SD of 5.32.

Operation
Regarding surgical procedures, laparoscopic operations 

included nonanatomical resection in 2.2% (n=1) and formal 
right hepatectomy in 4.4% (n=2). Open surgeries comprised 
posterior sectionectomy in 4.4% (n=2), nonanatomical 
resection in 42.2% (n=19), left lateral resection in 28.9% 
(n=13), formal left hepatectomy in 2.2% (n=1), and formal 
right hepatectomy in 15.6% (n=7) (Table 2).

Pictures group 3 (operations photos were taken for 
cases at the National Liver Institute).

Association between operation and operative time
Among laparoscopic surgeries, nonanatomical 

resections had the shortest mean operative time at 
2.00±0.1 h, while formal right hepatectomy took the 
longest at 5.00±0.22 h. Open surgeries varied widely, with 
nonanatomical resections (1.73±0.32 h) being the shortest. 
The longest was a formal right hepatectomy, requiring 
3.71±1.29 h. These results indicate that, on average, 
open surgeries had greater variation in duration, while 
laparoscopic procedures displayed more consistency.

Association between operation and blood loss
Laparoscopic nonanatomical resections exhibited the 

lowest mean blood loss at 200±12 ml, whereas formal 
right hepatectomies showed the highest at 1500±10 ml. 
In open surgeries, nonanatomical resections also had the 
lowest blood loss (171.05±14.64 ml), while formal right 
hepatectomies resulted in the highest (814.29±58.06 ml). 
Overall, laparoscopic procedures typically led to greater 
blood loss compared with open techniques, particularly in 
formal hepatectomies, where blood loss was significantly 
elevated.

Association between operation and requirement of 
blood transfusion

Among laparoscopic procedures, only formal right 
hepatectomy required transfusion, with 100% of cases 
needing three or five packs of blood. In open surgeries, 
the majority of nonanatomical resections (47.5%) and 
left lateral resections (32.5%) did not require transfusion. 
However, for posterior sectionectomy and formal right 
hepatectomy (open), transfusion needs were observed, 
with posterior sectionectomy cases requiring one (100%) 
pack and formal right hepatectomy requiring two (100%) 
packs and, in one case, seven (100%) packs. Overall, 
blood transfusion was less frequently required in open 
nonanatomical and left lateral resections compared with 
other surgeries.

Postoperative complications
Postoperative complications were minimal among the 

studied patients. The majority of patients (93.3%, n=42) 
experienced no complications. However, there were 
isolated instances of complications: common hepatic duct 
stricture occurred in 2.2% (n=1), intraoperative bleeding in 
2.2% (n=1), and right-sided diaphragmatic hernia in 2.2% 
(n=1) (Table 3).

Postoperative follow-up for pain
Follow-up data indicated that 95.6% (n=43) of 

patients reported improvement in pain after 3 months of 
postoperative follow-up in the outpatient clinic. Only 4.4% 
(n=2) did not experience an improvement in pain (Table 4).

Association between outcome (hospital stay) with 
demographic and clinical characteristics

The length of hospital stay was analyzed in relation 
to various demographic and clinical characteristics. The 
mean hospital stay for female patients was 6 days (SD=2), 
compared with 5 days (SD=1) for male patients, with a               
P value of 0.231. Patients with no prior surgical history had 
a mean hospital stay of 6 days (SD=3), whereas those with 
a surgical history had a mean stay of 5 days (SD=1), with 
a P value of 0.751. Patients with no medical history had 
a mean hospital stay of 6 days (SD=2), while those with 
a medical history also had a mean stay of 6 days (SD=2), 
with a P value of 0.156. Regarding symptoms, patients 
with abdominal distention had a mean hospital stay of 5 
days (SD=1), those with epigastric pain had a mean stay 
of 6 days (SD=1), and those with right hypochondrial pain 
had a mean stay of 6 days (SD=3), with a P value of 0.322.

Preoperative and postoperative laboratory 
investigations (liver function)

Comparing preoperative and postoperative laboratory 
investigations showed significant changes in liver function. 
The mean preoperative albumin level was 3.969 g/dl 
(SD=0.2334), which decreased to 3.493 g/dl (SD=0.4075) 
postoperatively (P=0.029). Total bilirubin levels decreased 
from a mean of 0.78 mg/dl (SD=0.14) preoperatively to 
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0.69 mg/dl (SD=0.32) postoperatively, though this change 
was not statistically significant (P=0.064). Direct bilirubin 
levels slightly increased from 0.16 mg/dl (SD=0.07) to 0.18 
mg/dl (SD=0.10) postoperatively (P=0.623). Significant 
increases were noted in ALT, from 44.64 U/l (SD=18.355) 
preoperatively to 166.09 U/l (SD=96.030) postoperatively 
(P<0.001), and AST, from 39.44 U/l (SD=10.847) to 
142.53 U/l (SD=74.897) postoperatively (P<0.001). HB 
levels decreased from 11.53 g/dl (SD=1.217) to 10.384 
g/dl (SD=1.2055) postoperatively (P<0.001). TLC 
increased from 5.78×103/μl (SD=1.241) to 9.04×103/μl 
(SD=2.907) postoperatively (P<0.001). PLT decreased 
from 346.47×103/μl (SD=65.983) preoperatively to   
220.07×103/μl (SD=58.141) postoperatively (P<0.001). 
INR increased from 1.00 (SD=0.000) preoperatively 
to 1.164 (SD=0.1334) postoperatively (P<0.001), and 
prothrombin concentration decreased from 100.00% 
(SD=0.000) to 76.18% (SD=12.824) postoperatively 
(P=0.023) (Figs. 1,2).

Table 1: Symptoms and preoperative imaging of liver 
hemangioma

n (%)

Symptoms

 Right hypochondrial pain (dull aching pain) 24 (53.3)

 Epigastric pain (dull aching pain) 12 (26.6)

 Abdominal distention 3 (6.6)

 Sudden increase in size with abdominal pain 3 (6.6)

 Accidentally discovered 2 (4.4)

 Syncope (stabbing pain) 1 (2.2)

TRI-CT findings

 Right lope lesion with criteria of hemangioma (query 
hemangioma)

31 (68.9)

 Left lope lesion with criteria of hemangioma (query 
hemangioma)

14 (31.1)

Dynamic MRI abdomen

 Right lobe lesion with criteria of hemangioma 31 (68.9)

 Left lobe lesion with criteria of hemangioma 14 (31.1)

Preoperative US

 HFL at the right lobe 32 (71.1)

 HFL at the left lobe 13 (28.8)

TRI-CT findings (tumor size)

 Lesion size with criteria of hemangioma of 5–10 cm 25 (55.5)

 Lesion size with criteria of hemangioma of more than 
10 cm

20 (44.5)

Dynamic MRI abdomen (tumor size)

 Lesion size with criteria of hemangioma of 5–10 cm 25 (55.5)

 Lesions size with criteria of hemangioma of more 
than 10 cm

20 (44.5)

Table 2: Operation

n (%)

Operation

 Lap

  Nonanatomical resection (lap) 1 (2.2)

  Formal right hepatectomy (lap) 2 (4.4)

 Open

  Posterior sectionectomy (open) 2 (4.4)

  Nonanatomical resection 19 (42.2)

  Left lateral resection (open) 13 (28.9)

  Formal left hepatectomy (open) 1 (2.2)

  Formal right hepatectomy (open) 7 (15.6)

Table 3: Postoperative complications
n (%)

Postoperative complications

 None 42 (93.3)

 Common hepatic duct stricture 1 (2.2)

 Intraoperative bleeding 1 (2.2)

 Right-sided diaphragmatic hernia 1 (2.2)

Table 4: Postoperative follow-up for pain

n (%)

Postoperative follow-up in the outpatient clinic and improvement 
after 3 months of follow-up

 Pain improved now 43 (95.6)

 No pain improvement 2 (4.4)

HFL, hepatic focal lesions; TRI-CT, triple-phase computed 
tomography; US, ultrasound.

Fig. 1: Case 1: a case of formal left hepatectomy for a giant hemangioma 
in the left lobe, details obtained through personal communication with 
Dr Yahya Ahmed Fayed Lecturer of HPB Surgery Department, National 
Liver Institute, Menoufia University.

Fig. 2: Case 2: a case of nonanatomical resection of a giant hemangioma 
at seg VI and VII. Details obtained in personal communication with Dr 
Yahya Ahmed Fayed Lecturer of HPB Surgery Department, National 
Liver Institute, Menoufia University.
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DISCUSSION                                                                  

Hepatic hemangiomas are the most common benign 
liver tumors, often presenting clinical challenges 
in management decisions. While many remain 
asymptomatic, some cause significant symptoms or 
complications, necessitating intervention[4].

Our study aims to evaluate the outcomes of liver 
resection for hepatic hemangiomas, focusing on 
symptom relief, postoperative complications, and 
changes in liver function parameters.

Our study on liver resection for hepatic hemangiomas 
revealed a female predominance among patients, 
with the majority being nonworkers. The mean age 
was 41 years and the mean weight was 77 kg. Nearly 
half of the patients had a prior surgical history, with 
cholecystectomy, appendectomy, and cesarean section 
being the most common procedures. Most patients 
had no significant medical history, though some had 
hypertension, diabetes, or asthma. Right hypochondrial 
dull aching pain was the most common symptom, and 
imaging frequently identified hemangiomas in the 
right lobe of the liver. Postoperative complications 
were rare, with most patients experiencing no issues, 
and pain significantly improved in almost all patients 
after 3 months. Hospital stay did not significantly differ 
based on sex, surgical or medical history, or specific 
symptoms. Significant changes in liver function tests 
were observed postoperatively, indicating the impact 
of surgical intervention on hepatic function.

In our study, the most common symptom was right 
hypochondrial dull aching pain, followed by epigastric 
dull aching pain. These findings are consistent with 
those reported by Ibrahim et al.[8], who noted that pain 
is a common symptom due to the size and location 
of the hemangioma causing stretching of the liver 
capsule or pressure on adjacent structures. However, 
a minority of our patients were asymptomatic, with 
hemangiomas discovered incidentally, similar to the 
findings of Bajenaru et al.[9], who reported that many 
hemangiomas are often found incidentally during 
imaging for unrelated conditions.

Preoperative imaging using TRI-CT and dynamic 
MRI frequently identified hemangiomas in the right 
lobe. This prevalence in the right lobe is supported by 
studies like that of Bajenaru et al.[9], which reported a 
higher incidence of right lobe involvement. The use 
of ultrasound also showed a high detection rate of 
right lobe hemangiomas, aligning with the findings of 
Azizaddini and Mani[10], who emphasized the efficacy 
of ultrasound in initial screening for hepatic lesions.

The mean levels of preoperative tumor markers 
such as AFP (2.38 ng/ml), CEA (0.59 ng/ml), and 

CA19-9 (2.87 U/ml) were within normal ranges, 
indicating that these markers are generally not 
elevated in benign hepatic hemangiomas. This is in 
agreement with the study by Venkatesh et al.[11], which 
also reported normal levels of these tumor markers 
in patients with hepatic hemangiomas, distinguishing 
them from malignant hepatic tumors where elevated 
levels might be expected.

Our study highlights that nonanatomical resection 
was the most common surgical procedure, followed 
by left lateral resection and formal right hepatectomy. 
The choice of nonanatomical resection is often 
preferred due to its tissue-sparing nature, as supported 
by the work of Orcutt and Anaya[12], who advocated 
for minimal resection to preserve liver function while 
effectively managing symptoms and preventing 
complications.

Laparoscopic approaches were less common, 
which is consistent with the findings of Mithany                   
et al.[13], who suggested that while laparoscopic 
liver resection is feasible and offers benefits such as 
reduced postoperative pain and shorter hospital stay, 
it requires significant expertise and is not universally 
applicable for all hepatic hemangiomas, particularly 
large or deeply located ones.

Our study demonstrates that laparoscopic 
nonanatomical resections for hepatic hemangioma 
have the shortest operative time, while laparoscopic 
formal right hepatectomy required the longest time. 
This is consistent with findings from the study by 
Wang et al.[14] highlighting that minimally invasive 
techniques can reduce operative duration for smaller 
or less complex resections due to streamlined access 
and reduced tissue manipulation. However, other 
literature, such as reports by Dong et al.[15], suggests 
that complex laparoscopic resections can extend the 
operative time due to increased technical demands.

Our study also found that laparoscopic approaches 
were associated with higher mean blood loss in cases 
like formal right hepatectomy compared with open 
resections. Liu et al.[16] advocate that the laparoscopic 
approach may limit blood loss due to enhanced 
visualization and controlled dissection; however, our 
findings align with studies like those of Xie et al.[7], 
indicating that blood loss may increase with more 
complex laparoscopic procedures due to factors such 
as extended operative time and vascular challenges.

Our study observed lower blood transfusion 
requirements in open nonanatomical and left lateral 
resections compared with complex laparoscopic 
procedures. Literature supports that simpler open 
resections generally involve lower transfusion rates, 
as shown in Kim et al.[17], due to limited blood loss 
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and shorter operative times. However, contrasting 
findings in studies by Serednicki et al.[18] indicate that 
laparoscopic approaches could reduce transfusion 
needs due to better blood management techniques.

Postoperative complications were rare, with the 
majority of patients experiencing no complications. 
This high rate of uncomplicated recoveries aligns 
with the findings of Liu et al.[16], who reported low 
complication rates in hepatic hemangioma surgeries, 
attributing it to improved surgical techniques and 
better perioperative care.

Notably, there were isolated cases of common 
hepatic duct stricture (2.2%), intraoperative bleeding 
(2.2%), and right-sided diaphragmatic hernia 
(2.2%). These complications, though uncommon, are 
documented in the literature. Wanjara and Kashyap[19] 

reported that bile duct strictures can occur, particularly 
in resections involving the hilar region, while 
intraoperative bleeding is a recognized risk in hepatic 
surgery due to the vascular nature of the liver.

The low rate of complications and favorable 
outcomes in our study are in line with other 
contemporary studies, such as those by Wang et al.[14], 
which emphasize the safety and efficacy of surgical 
management for symptomatic hepatic hemangiomas.

Our study found that 95.6% of patients reported 
improvement in pain 3 months after surgery. This high 
rate of pain resolution aligns with several studies. For 
instance, Shin et al.[20] reported significant pain relief in 
92% of patients who underwent surgical resection for 
hepatic hemangiomas. Similarly, Yuan et al.[21] found 
that 88% of patients experienced complete resolution 
of symptoms postsurgery.

However, our results show a slightly higher success 
rate compared with some other studies. Tang et al.[22] 

reported symptom improvement in only 80% of their 
patients.

The 4.4% of patients in our study who did not 
experience pain improvement warrants further 
investigation. Zhang et al.[23] suggested that persistent 
pain postsurgery might be due to other underlying 
conditions or the development of adhesions.

Our analysis showed no statistically significant 
associations between the duration of hospital stay 
and various demographic or clinical characteristics, 
including sex, surgical history, medical history, and 
presenting symptoms. This finding contrasts with 
some existing literature.

Farhat et al.[24] reported that patients with a 
significant medical history had longer hospital stays 

following hepatic resection. Our study’s lack of 
significant difference might be due to our smaller 
sample size or improvements in perioperative care that 
have equalized outcomes across patient groups.

Interestingly, we found that patients with abdominal 
distention had a slightly shorter mean hospital stay           
(5 days) compared with those with epigastric or right 
hypochondrial pain (6 days), although this difference 
was not statistically significant (P=0.322). This trend, 
while not reaching significance, suggests that the 
nature of preoperative symptoms might influence 
postoperative recovery.

Our study observed significant postoperative 
changes in several liver function parameters. Notably, 
we found significant decreases in albumin levels and 
increases in ALT and AST levels. These findings are 
consistent with those reported by Kalogirou et al.[25], 
who also noted transient elevations in liver enzymes 
following hepatic resection for hemangiomas.

The significant decrease in PLT and increase in 
INR observed are indicative of the impact of liver 
resection on coagulation parameters. Similar findings 
were reported by Maruyama et al.[26], who emphasized 
the importance of close monitoring of these parameters 
in the immediate postoperative period.

However, our finding of a nonsignificant change 
in total bilirubin levels contrasts with some studies. 
Sawangkajohn et al.[27] reported significant elevations 
in bilirubin levels following hepatic resection. This 
discrepancy might be due to differences in the extent of 
liver resection or variations in immediate postoperative 
management strategies.

The significant decrease in HB levels and increase 
in TLC observed are consistent with the expected 
physiological response to surgery, as reported by 
Maruyama and colleagues. These changes reflect 
the combined effects of surgical blood loss and the 
inflammatory response to tissue trauma.

This study provides valuable insights into the 
surgical management of hepatic hemangiomas, with 
a particular focus on postoperative outcomes and 
liver function changes. The strength of our study 
lies in its comprehensive analysis of preoperative 
and postoperative laboratory parameters, providing 
a detailed picture of the physiological impact of 
liver resection. In addition, our high rate of pain 
improvement postsurgery offers encouraging evidence 
for the efficacy of surgical intervention. However, 
our study has several limitations. The retrospective 
nature of the study introduces potential for bias in 
patient selection and data collection. Our sample 
size, while sufficient for many analyses, may have 
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limited our ability to detect significant associations 
in some comparisons, particularly regarding hospital 
stay duration. Furthermore, the single-center design 
may limit the generalizability of our findings to other 
populations or healthcare settings.

CONCLUSION                                                                                             

Our study demonstrates that liver resection for 
hepatic hemangiomas is generally safe and effective, 
with high rates of symptom improvement and 
manageable postoperative changes in liver function. 
While most patients experienced no complications, 
the observed changes in liver function parameters 
underscore the need for careful postoperative 
monitoring. Our findings support surgical intervention 
as a viable option for symptomatic hepatic 
hemangiomas.

CONFLICT OF INTEREST                                          

There are no conflicts of interest.

REFERENCES                                                                

1. Evans J, Willyard CE, Sabih DE. Cavernous  
hepatic hemangioma. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2024.

2. Etemadi A, Golozar A, Ghassabian A, Zarei M, 
Hashemi Taheri AP, Dawsey SM, Malekzadeh 
R. Cavernous hemangioma of the liver: factors 
affecting disease progression in general 
hepatology practice. Eur J Gastroenterol Hepatol 
2011; 23:354–358.

3. Eliyahu E, Katz MG, Vincek A, Lina Freage-Kahn 
6, Shana Ravvin 4, Smadar Tal, et al. Effects of 
hormone replacement therapy on women’s lung 
health and disease. Pulm Ther 2023; 9:461–477.

4. Kacała A, Dorochowicz M, Matus I, Puła 
M, Korbecki A, Sobański M, et al. Hepatic 
hemangioma: review of imaging and therapeutic 
strategies. Medicina 2024; 60:449.

5. Tivey A, Church M, Rothwell D, Caroline Dive 1 
3, Natalie Cook. Circulating tumor DNA - looking 
beyond the blood. Nat Rev Clin Oncol 2022; 
19:600–612.

6. Revel MP, Sanchez O, Couchon S, Planquette B, 
Hernigou A, Niarra R, et al. Diagnostic accuracy 
of magnetic resonance imaging for an acute 
pulmonary embolism: results of the ‘IRM-EP’ 
study. J Thromb Haemost 2012; 10:743–750.

7. Xie QS, Chen ZX, Zhao YJ, Gu H, Geng XP, 
Liu FB. Outcomes of surgery for giant hepatic 
hemangioma. BMC Surg 2021; 21:186.

8. Ibrahim AH, Boumarah DN, AlGhamdi AA, 
Alshammary SA. Giant sclerosing hepatic 
hemangioma presenting as Bornman-Terblanche-
Blumgart Syndrome: a case report and review of 
the literature. Med Arch (Sarajevo, Bosnia and 
Herzegovina) 2023; 77:314–318.

9. Bajenaru N, Balaban V, Săvulescu F, Campeanu I, 
Patrascu T. Hepatic hemangioma – review. J Med 
Life 2015; 8:4–11.

10. Azizaddini S, Mani N Liver Imaging. In:. 
StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2024.

11. Venkatesh SK, Chandan V, Roberts LR Liver 
masses: A clinical, radiologic, and pathologic 
perspective. Clin Gastroenterol Hepatol 2014; 
12:1414–1429.

12. Orcutt ST, Anaya DA. Liver resection and surgical 
strategies for management of primary liver cancer. 
Cancer Control J Moffitt Cancer Center 2018; 
25:1073274817744621.

13. Mithany RH, Gerges F, Shahid MH, Abdallah S, 
Manasseh M, Abdelmaseeh M, et al. Operative 
and hepatic function outcomes of laparoscopic 
vs. open liver resection: a systematic review and 
meta-analysis. Cureus 2023;15:e47274.

14. Wang LZ, Wang KP, Mo JG, Wang GY, Jin C, 
Jiang H, Feng YF. Minimally invasive treatment 
of hepatic hemangioma by transcatheter arterial 
embolization combined with microwave 
ablation: a case report. World J Clin Cases 2021;                       
9:7154–7162.

15. Dong Z, Fang K, Sui C, Guo J, Dai B, Geng L, 
Yang J. The surgical outcomes and risk factors 
of giant hepatic haemangiomas: a single center 
experience. BMC Surg 2022; 22:278.

16. Liu Q, Liu F, Ding J, Wei Y, Li B. Surgical 
outcomes and quality of life between laparoscopic 
and open approach for hepatic hemangioma: a 
propensity score matching analysis. Medicine 
2019; 98:e14485.

17. Kim S, Jung YK, Lee KG, Kim KS, Kim H, Choi 
D, et al. A systematic review and meta-analysis of 
blood transfusion rates during liver resection by 
country. Ann Surg Treat Res 2023; 105:404–416.



548

LIVER RESECTION FOR HEPATIC HEMANGIOMAS

18. Serednicki WA, Hołówko W, Major P, Małczak 
P, Pędziwiatr M. Minimizing blood loss and 
transfusion rate in laparoscopic liver surgery: a 
review. Videosurg Other Miniinvas Tech 2023; 
18:213–223.

19. Wanjara S, Kashyap S. Bile duct stricture. In:. 
StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2024.

20. Shin YC, Cho EJ, Na HY, Cho JY, Han HS, Lee 
YJ, et al. Hepatic hemangioma: proportion and 
predictor of surgical treatment with emphasis 
on its growth rate. Korean J Intern Med 2023; 
38:818–830.

21. Yuan B, Zhang JL, Duan F, Wang MQ. Medium and 
long-term outcome of superselective transcatheter 
arterial embolization with lipiodol-bleomycin 
emulsion for giant hepatic hemangiomas: results 
in 241 patients. J Clin Med 2022; 11:4762.

22. Tang T, Wang X, Mao Y, Li J, Wen T, Jia W,                             
et al. Real-world data on the clinicopathological 
traits and outcomes of hospitalized liver 
hemangioma patients: a multicenter study. Ann 
Transl Med 2021; 9:1067.

23. Zhang J, Ye Z, Tan L, Luo J. Giant hepatic 
hemangioma regressed significantly without 
surgical management: a case report and literature 
review. Front Med 2021; 8:712324.

24. Farhat W, Ammar H, Said MA, Mizouni A, Ghabry 
L, Hammami E, et al. Surgical management of 
giant hepatic hemangioma: a 10-year single center 
experience. Ann Med Surg 2021:69:102542

25. Kalogirou M, Chourmouzi D, Dedes I, Kiapidou 
S, Akriviadis E, Sinakos E. Transarterial 
embolization for the treatment of complicated 
liver hemangiomas: a report of two cases and 
review of the literature. Clin Mol Hepatol 2018; 
24:345–349.

26. Maruyama S, Matono T, Koda M. The natural 
history and management of hepatic hemangioma. 
J Clin Med 2023; 12:5703.

27. Sawangkajohn W, Luvria V, Leeratanakachorn N, 
Tipwaratorn T, Theerakul S, Jarearnrat A, et al. 
Re-rising of total bilirubin level after postoperative 
day 3 (the v pattern) predicting liver failure and 
survival of patients who underwent hepatectomy 
for cholangiocarcinoma. Asian Pac J Cancer Prev 
2020; 21:3573–3578.




