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Abstract
AIM: To compare safety and therapeutic efficacy of laparoscopic radiofrequency (RF) ablation vs computed tomography (CT)-guided RF ablation for large hepatic hemangiomas abutting the diaphragm. 

METHODS: We retrospectively reviewed our sequential experience of treating 51 large hepatic hemangiomas abutting the diaphragm in 51 patients by CT-guided or laparoscopic RF ablation due to either the presence of symptoms and/or the enlargement of hemangioma. Altogether, 24 hemangiomas were ablated via a CT-guided percutaneous approach (CT-guided ablation group), and 27 hemangiomas were treated via a laparoscopic approach (laparoscopic ablation group).

RESULTS: The mean diameter of the 51 hemangiomas was 9.6 ± 1.8 cm (range, 6.0-12.0 cm). There was no difference in the diameter of hemangiomas between the two groups (P > 0.05). RF ablation was performed successfully in all patients. There was no difference in ablation times between groups (P > 0.05). There were 23 thoracic complications in 17 patients: 15 (62.5%, 15/24) in the CT-guided ablation group and 2 (7.4%, 2/27) in the laparoscopic ablation group (P < 0.05). According to the Dindo-Clavien classification, two complications (pleural effusion and diaphragmatic rupture grade Ⅲ) were major in two patients. All others were minor (grade Ⅰ). Both major complications occurred in the CT-guided ablation group. The minor complications were treated successfully with conservative measures, and the two major complications underwent treatment by chest tube drainage and thoracoscopic surgery, respectively. Complete ablation was achieved in 91.7% (22/24) and 96.3% (26/27) in the CT-guided and the laparoscopic ablation groups, respectively (P > 0.05).

CONCLUSION: Laparoscopic RF ablation therapy should be used as the first-line treatment option for large hepatic hemangiomas abutting the diaphragm. It avoids thermal injury to the diaphragm and reduces thoracic complications.
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Core tip: Radiofrequency (RF) ablation is an accepted non-surgical treatment for hepatic hemangiomas. If a tumor is located in the hepatic dome which abuts the diaphragm, complete tumor ablation without injury to the diaphragm or lung is challenging under percutaneous approach. The study preliminarily proved that laparoscopic RF ablation therapy should be used as the first-line treatment option for hepatic hemangiomas abutting the diaphragm, which can avoid thermal injury to the diaphragm effectively and reduce the thoracic complications obviously.
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INTRODUCTION
Hepatic hemangiomas are the most common benign tumors affecting the liver. They occur in the general population at an incidence ranging from 0.4% to 20%. In most cases, they are discovered incidentally on abdominal imaging studies[1,2]. As most hepatic hemangiomas are < 5 cm in diameter and asymptomatic, medical or surgical intervention is not necessary. Treatment is required, however, if the tumor is growing and manifests abdominal symptoms or if rupture has occurred (or may occur in the future)[2-5]. Although surgical resection is the most effective treatment for symptomatic, enlarging hepatic hemangiomas, it is a highly invasive procedure associated with morbidity and mortality rates of up to 27% and 3%, respectively[6-9]. Alternatively, minimally invasive procedures of transcatheter arterial embolization or radiation therapy may be used, but these treatments are not curative[10-13].

Radiofrequency (RF) ablation is an effective, minimally invasive, safe treatment for hepatic hemangiomas > 5 cm[14-20]. On the basis of the accumulated experience with treating hepatic hemangiomas by RF ablation and the development of RF equipment for this procedure, this therapy has also been performed successfully for those larger than > 10 cm[21-23].

The RF technique can be performed percutaneously, laparoscopically, or as an open procedure. Each approach has theoretical and proven advantages and disadvantages, which can lead to confusion and inefficiencies in the referral process for the patients. The percutaneous approach can be performed under general or local anesthesia as an outpatient procedure, which has the advantage of not requiring a surgical procedure. However, lesions located in the dome of the liver abutting the diaphragm or close to the stomach or colon are not always accessible by a percutaneous approach because of the risk of injuring adjacent organs. The laparoscopic approach has the advantage of being minimally invasive while providing access for intraoperative ultrasonography (US) examination of the liver for better lesion detection and more accurate targeting, although it requires a high level of skill. The laparoscopic approach is also indicated when the tumor is adherent to structures that may be damaged by thermal ablation such as the colon, stomach, or duodenum[24].

If a tumor is located in the hepatic dome, which abuts the diaphragm, complete tumor ablation without injury to the diaphragm or lung is challenging using the percutaneous approach[25-29]. In contrast, using the laparoscopic approach, establishment of pneumoperitoneum causes elevation of the diaphragm, which increases the operative space and avoids injuring the diaphragm. It also facilitates needle placement. We therefore hypothesized that the risk of thoracic complications would be reduced during RF ablation for large hepatic hemangiomas abutting the diaphragm under the laparoscopic approach.

To our knowledge, there are no published comparative controlled studies evaluating the protective effect on the diaphragm or therapeutic efficacy of various approaches to RF ablation for large hepatic hemangiomas abutting the diaphragm. This study aimed to evaluate the protective effect on the diaphragm and the therapeutic efficacy of a laparoscopic vs a computed tomography (CT)-guided percutaneous approach to RF ablation for large hepatic hemangiomas.

MATERIALS AND METHODS
Patients

We retrospectively reviewed the records of consecutive patients with hepatic hemangiomas abutting the diaphragm whom we had treated by CT-guided or laparoscopic RF ablation from October 2011 to May 2014. The following hospitals in China participated in the study: Beijing Chaoyang Hospital Affiliated to Capital Medical University, Beijing, China; Affiliated Hospital of Chifeng University, Neimenggu, China; Chaoyang Central Hospital, Liaoning, China; Shanxi Provincial People’s Hospital, Shanxi, China; Fenyang Hospital, Shanxi, China; and Zhanhua People’s Hospital, Shandong, China.

From October 2011 to May 2014, a total of 9978 patients were diagnosed with hepatic hemangioma in the outpatient clinics of the six hospitals. Among them, 1025 patients suffered from large hepatic hemangiomas (≥ 5 cm). All were initially managed by clinical observation. Over time, 187 of these patients were considered candidates for active treatment because of the following indications[20]: (1) the patient complained of persistent abdominal pain or discomfort related to the hemangioma. Upper gastrointestinal endoscopy and colonoscopy were performed to rule out any potential gastrointestinal diseases that might be causing these symptoms; and (2) the lesion increased in size by > 1 cm, which was confirmed on regular follow-up imaging studies during a 2-year observation period. On the basis of the accumulated experience of treating large hepatic hemangiomas by RF ablation[20,22], we treated these patients with hepatic hemangiomas using RF ablation as the first-line treatment.

Of the 187 patients, 51 patients with 51 hepatic hemangiomas abutting the diaphragm were included in the study. We defined tumors abutting the diaphragm when they were located near the diaphragm (< 5 mm) on axial CT scans[27,28]. All tumors in this study were mainly located in liver segment 4, 5, 7, or 8.

The staff team consisted of hepatobiliary surgeons, anesthesiologists, and radiologists. For the fact that intraoperative US guidance was available in Beijing Chao-yang Hospital, the patients in this hospital were treated under laparoscopic approach. Whereas, intraoperative US guidance was not available in the other 5 hospitals, so the patients there were treated under CT-guided percutaneous approach. The same experienced operator (Sun WB) performed all of the procedures, using internally cooled cluster electrodes, Cool-tip ACTC 2025 or ACTC 1525 electrodes, and an RF generator (Covidien Healthcare, Dublin, Ireland). Out of 51 hemangiomas, 27 were treated by laparoscopic RF ablation (laparoscopic ablation group), and 24 were treated by CT-guided percutaneous RF ablation (CT-guided ablation group).

Local review boards approved the study. Written informed consent was obtained from each patient before the treatment.

Laparoscopic RF procedure

For laparoscopic RF ablation, after induction of general anesthesia, patients were placed in a supine position. Two 10-mm trocars were placed in the abdomen, and initial laparoscopic exploration of the peritoneal cavity was performed. Under US guidance, the RF probe was introduced into the peritoneal cavity through the subcostal abdominal wall with laparoscopic visualization and deployed into the tumor. The ablation strategies were described in our previously published article[22]. The RF process was monitored by intraoperative US. The ablated lesion became hyperechoic because of outgassing from heated tissues.

CT-guided RF procedure

For the CT-guided RF procedure, a 35F or 37F left-side double-lumen endobronchial tube was intubated under general anesthesia. The tube position was checked and confirmed by auscultation or by fiberoptic bronchoscopy. The right lung was permitted to collapse, with selective left lung ventilation. The skin entrance point of the RF probe was chosen in the CT scanning plane containing the tumor. With CT monitoring, the RF probe was inserted through the chest wall and then through the empty pleural space and the diaphragm to the liver, finally reaching the targeted tumor. After the position of the probe was confirmed to be appropriate by CT, RF procedures were performed in a manner similar to that used for the laparoscopic procedure.

Postoperative evaluation

One day after ablation, all patients were evaluated on lung CT scans, which were repeated on the following day if necessary. All patients were followed by enhanced CT or magnetic resonance imaging (MRI) 1 mo after ablation. Complete ablation was defined as no nodular or irregular enhancement adjacent to the ablated zone, as shown on enhanced CT or MRI scans. Incomplete ablation was defined as irregular, peripheral-enhanced foci in the ablated zone. In the case of complete ablation, subsequent CT or MRI examinations were repeated at 6-mo intervals. In the case of incomplete ablation, repeat RF ablation was not performed unless the residual tumor had progressed during follow-up at 6-mo intervals.

Study endpoints

Primary endpoints of the study were technical success, safety (no thoracic complications related to RF ablation), mean hospital stay, and confirmed complete ablation. Secondary endpoints were alleviation of symptoms, change in the size of the ablation zone, recurrence of the residual tumor, and quality of life. The endpoints of the study were defined at 6 mo after the RF ablation treatment.

Statistical analysis

Values are expressed as mean ± SD. Continuous variables were compared between groups using Student’s t-test and analysis of variance. Differences in the categorical data were analyzed by use of the 2 test or Fisher’s exact test. Two-tailed P values < 0.05 were deemed significant. Statistical analyses were performed using SPSS version 15.0 for Windows (SPSS, Chicago, IL, United States). The statistical methods of this study were reviewed by Chunmin Ning and Shigang Guo from Department of General Surgery, Chaoyang Central Hospital

RESULTS
RF ablation procedure

Of the 51 patients, 21 (41.2%) were male and 30 (58.8%) female. The mean diameter of the 51 hemangiomas was 9.6 ± 1.8 cm (range, 6.0-12.0 cm). The patients’ demographic characteristics are given in Table 1.

Outcome data for the RF ablation treatments are given in Table 2. Ablation treatment was conducted according to predefined protocols. There were no technical failures. There was no difference in ablation times between the two groups (P > 0.05) (Table 2).

In the laparoscopic ablation group, laparoscopic cholecystectomy or deroofing was performed during the ablation procedure in patients with gallstones (n = 3) or hepatic cysts (n = 1).

Safety of RF ablation: thoracic complications

There were 23 thoracic complications in 17 patients, including 15 (62.5%, 15/24) in the CT-guided ablation group and 2 (7.4%, 2/27) in the laparoscopic ablation group (P < 0.05) (Table 3). According to the Dindo-Clavien classification[30], two complications (pleural effusion and diaphragmatic rupture, grade Ⅲ) were major in two patients. All others were minor (grade Ⅰ).

Eleven patients who underwent CT-guided ablation and two who underwent laparoscopic ablation had right shoulder pain after ablation. All of these patients required a pethidine injection for relief. The mean duration of the postprocedural pain was 2.5 d in the CT-guided ablation group and 1 d in the laparoscopic ablation group.

Three cases of transient lung injury without respiratory symptoms were detected on CT scans in the CT-guided ablation group 1 d after ablation. The injuries appeared as an abnormal round shape of the lung parenchymal density on the CT scans. These lesions resolved spontaneously without specific treatment as detected on follow-up CT scans.

 Five patients in the CT-guided ablation group developed pleural effusion. Four of the five patients recovered after conservative treatment. The other patient underwent drainage via a chest tube (grade Ⅲ complication).

One patient with a 7.5-cm hemangioma mainly in segment 8 in the CT-guided ablation group developed a diaphragmatic rupture after ablation (Figure 1A and B). She was clinically normal for the first 2 d after ablation but then developed right shoulder pain and a high fever (39.0 ℃). CT scans of the chest (Figure 1C) showed a multiloculated pleural effusion occupying the right hemithorax with collapse of the right lung. An attempt at drain​age via a chest tube yielded only 100 mL of bloody fluid (Figure 1D). She subsequently underwent thoracoscopic surgery, which showed multiple, fluid-filled loculations mostly around the right lower lobe with significant adhesions to the diaphragm and along the major and minor fissures. The loculations were dissected along with decortication of a thick pleural rind, after which a diaphragmatic defect of 1.0 cm diameter was found. The diaphragm was not repaired because of the tissue edema surrounding the defect. Two chest tubes were inserted into the pleural space and were removed 1 wk later (Figure 1E). The patient was discharged 23 d after ablation. Six months after ablation, CT scans in the arterial phase showed that the hemangioma had been completely ablated without formation of a diaphragmatic hernia (Figure 1F).

The hospital stay was significantly shorter in the laparoscopic ablation group than in the CT-guided ablation group (3.7 ± 0.9 d vs 9.3 ± 6.5 d, P < 0.05). This difference was directly related to thoracic complications in the CT-guided ablation group.

Efficacy of RF ablation

Complete ablation was achieved in 91.7% (22/24) and 96.3% (26/27) of the CT-guided and laparoscopic ablation groups, respectively (P > 0.05) (Table 3 and Figure 2). Three hemangiomas were incompletely ablated, showing subtle enhancement on the peripheral rim of the ablated tumors on follow-up CT or MRI.

At 1 mo, the mean diameter of the ablation zone was reduced from 9.6 ± 2.5 cm to 6.4 ± 1.3 cm in the CT-guided ablation group and from 9.4 ± 1.8 cm to 4.4 ± 1.4 cm in the laparoscopic ablation group - an insignificant difference between the groups (P > 0.05). At 6 mo after ablation, the mean diameter of the ablation zone had decreased further in both groups (to 5.5 ± 1.4 cm in the CT-guided ablation group and to 3.7 ± 1.5 cm in the laparoscopic ablation group), also an insignificant difference.

Follow-up results

After RF ablation, there was no perioperative mortality or delayed complications, such as local tumor progression, destructive biliary damages, or liver abscess. The three residual lesions shrunk somewhat during the follow-up period and necessitated no further treatment. Of the 31 patients who had pretreatment symptoms related to their hemangiomas, 28 had complete resolution of symptoms and three experienced symptom amelioration without further therapy after ablation. At the 6-mo follow-up, no patient had developed new symptoms attributable to the hemangiomas. The subjective health status and quality of life were rated as good to excellent in 100% of patients at follow-up[3]. After RF ablation of the hemangiomas, all patients were able to perform full-time or part-time work.

DISCUSSION
The study aimed to compare the safety and therapeutic efficacy for patients who underwent CT-guided percutaneous or laparoscopic RF ablation for large hepatic hemangiomas abutting the diaphragm. Our data suggest that the laparoscopic approach for RF ablation of large hepatic hemangiomas abutting the diaphragm was successful. It was associated with fewer thoracic complications than the CT-guided percutaneous approach (7.4% vs 62.5%). We also found that the hospital stay was significantly shorter for patients treated with the laparoscopic approach because of their lower incidence of complications. A high frequency of complete ablation of these tumors was attained with both treatment approaches. The immediate and sustained reduction in the size of the tumors was also similar in the two groups.

The hepatic tumors situated in the hepatic dome area abut the diaphragm. Thus, collateral thermal damage to the diaphragm easily occurs during RF treatment under the percutaneous approach. Several thoracic complications have been reported, including diaphragmatic perforation, right shoulder pain, pleural effusion, and other problems following RF ablation of subcapsular malignant tumors abutting the diaphragm[25-29].

The diaphragm is innervated by phrenic nerves arising from nerve roots C3, C4, and C5, which represent the same dermatome as that in shoulder skin. Thus, diaphragmatic irritation is referred to the shoulder and can cause right shoulder pain. Hence, right shoulder pain (referred pain) was reportedly the representative indicator of diaphragmatic thermal injury[25-29]. Diaphragmatic perforation and herniation were reported as major complications of RF ablation for hepatic tumors abutting the diaphragm in nine cases[29]. Kang et al[27] retrospectively assessed 80 patients who underwent percutaneous RF ablation for a single nodular (< 4 cm) hepatocellular carcinoma. They divided the patients into two groups based on whether the index tumor was abutting the diaphragm: group A (abutting; n = 31) vs group B (nonabutting; n = 49). They found that the percutaneous RF ablation of hepatocellular carcinoma abutting the diaphragm seemed safe without major complications, although it was associated with right shoulder pain (26%) and transient lung injury (23%). It was less effective, however, with regard to technical success (84% vs 98%) and local tumor progression (29% vs 6%). The operator’s concern about thermal injury to the adjacent diaphragm may lead to incomplete ablation.

In theory, it is more difficult and risky for per​cutaneous RF ablation of large hepatic hemangiomas abutting the diaphragm than hepatic malignant tumors abutting the diaphragm. This is because the hemangiomas to be treated are usually larger than the malignant tumors and have wider contact area with the diaphragm. Theoretically, this difficulty and the risk can be maximally solved with a preference for the laparoscopic approach. Laparoscopic RF ablation is increasingly being used for malignant tumors because of its several advantages[31]. It allows accurate identification of patients with extrahepatic disease (i.e., peritoneal metastases) who would otherwise be undetectable by CT. Moreover, intraoperative ultrasonography was used routinely in conjunction with the laparoscopic approach to increase the ability to determine real-time RF electrode placement and evaluate the efficacy of ablation[20,31]. For the large hepatic hemangiomas abutting the diaphragm, establishment of pneumoperitoneum causes elevation of the diaphragm, which increases the operative space, thereby avoiding diaphragmatic injury and facilitating needle placement during laparoscopic RF ablation. Also, a single well-done ablation of a hepatic hemangioma can lead to obvious collapse of tumor tissue around the ablation zone, increasing the operative space further, making the following ablation easier.

During this era of evidence-based medical practice, determining the best approach for each patient is increasingly important. To our best knowledge, the present study is the first comparative controlled study to evaluate the protective effect on the diaphragm or therapeutic efficacy of different approaches of RF ablation for large hepatic hemangiomas abutting the diaphragm. The study shows that the incidence of thoracic complications was significantly lower in patients undergoing laparoscopic ablation than in those subjected to CT-guided ablation. Most of the thoracic complications were trivial, although two were of major significance. In the current study, a high frequency of complete ablation of these tumors was attained with both treatment approaches. Interestingly, the remnant tumor tissues were situated within the liver in the laparoscopic ablation group, whereas in the CT-guided ablation group they were on the surface of the lesions. We therefore suggest that the laparoscopic approach of RF ablation should be the first-line treatment for large hepatic hemangiomas abutting the diaphragm. If a second ablation session is needed[22], the repeat RF ablation would be performed percutaneously.

The major limitations of our study include its retrospective nature, the nonrandomized selection of patients, the short follow-up period, and the relatively small number of patients evaluated. We believe it is important that all of our RF procedures were performed by a single surgeon, thus minimizing the chance of bias that might have occurred had multiple surgeons been involved. Also, the patients in our study were managed from a surgical perspective and by a team of surgeons and making the results less applicable for nonsurgical institutions.

In conclusion, laparoscopic RF ablation therapy should be used as the first-line treatment for large hepatic hemangiomas abutting the diaphragm. Its use avoids thermal injury to the diaphragm and reduces the occurrence of thoracic complications.
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Background

Radiofrequency (RF) ablation is an accepted non-surgical treatment for hepatic hemangiomas. If a tumor is located in the hepatic dome which abuts the diaphragm, complete tumor ablation without injury to the diaphragm or lung is challenging under percutaneous approach. In contrast, using the laparoscopic approach, establishment of pneumoperitoneum causes elevation of the diaphragm, which increases the operative space and avoids injuring the diaphragm. In theory, it is more difficult and risky for percutaneous RF ablation of large hepatic hemangiomas abutting the diaphragm than hepatic malignant tumors abutting the diaphragm. This is because the hemangiomas to be treated are usually larger than the malignant tumors and have wider contact area with the diaphragm.

Research frontiers

The present study is the first comparative controlled study to evaluate the protective effect on the diaphragm or therapeutic efficacy of different approaches of RF ablation for large hepatic hemangiomas abutting the diaphragm.

Innovations and breakthroughs

The study shows that the incidence of thoracic complications was significantly lower in patients undergoing laparoscopic ablation than in those subjected to computerized tomography (CT)-guided ablation.

Applications

The study results provide evidence that laparoscopic RF ablation therapy should be used as the first-line treatment for large hepatic hemangiomas abutting the diaphragm. Its use avoids thermal injury to the diaphragm and reduces the occurrence of thoracic complications.

Terminology

The tumor abutting the diaphragm was defined as the lesion that was located near the diaphragm (< 5 mm) on axial CT scans.
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This is an excellent retrospective study in which the authors used data of 6 institutions to evaluate the protective effect on the diaphragm or therapeutic efficacy of various approaches to RF ablation for large hepatic hemangiomas abutting the diaphragm. The results are interesting and suggest that laparoscopic RF ablation therapy should be used as the first-line treatment option for hepatic hemagiomas abutting the diaphragm, which can avoid thermal injury to the diaphragm effectively and reduce the thoracic complications obviously.
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Figure Legends
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Figure 1  One patient with a 7.5-cm hemangioma mainly in segment 8 in the computed tomography-guided ablation group developed a diaphragmatic rupture after ablation. A: A 40-year-old woman in the computed tomography (CT)-guided radiofrequency (RF) ablation group had a 7.5-cm hemangioma in segment 8, as illustrated on an abdominal CT scan; B: During CT-guided ablation, the lesion became depressed and commenced outgassing; C: Four days after ablation, CT scan of the chest showed a multiloculated pleural effusion occupying the right hemithorax with collapse of the right lung; D: Drainage via a chest tube was unsuccessful. She subsequently underwent thoracotomy; E: Two chest tubes were inserted into the pleural space; F: At 6 mo after ablation, CT scans showed that the hemangioma was completely ablated and markedly smaller without development of a diaphragmatic hernia.
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Figure 2  Complete ablation is achieved in a patient in the laparoscopic ablation group. A: A 45-year-old woman in the laparoscopic ablation group had an 8.0-cm hemangioma in segment 5, as seen on an abdominal computerized tomography (CT) scan; B: On laparoscopic views, the tumor is evident on the superior surface; C: The lesion became a depressed mass of hard texture after RF ablation; D: The hemangioma disappeared completely 1 mo after ablation, as illustrated on an abdominal CT scan.
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Table 3  Thoracic complications of radiofrequency ablation  n (%)


Group


�
CT-guided ablation 


(n = 24)�
Laparoscopic ablation 


(n = 27)�
P value


�
�
Total No. of patients with complication


�
   15 (62.5)


�
   2 (7.4)


�
0.000


�
�
Incidence of complication


�
�
�
�
�
   Right shoulder pain


�
   11 (45.8)


�
   2 (7.4)


�
0.003


�
�
   Transient lung injury


�
     3 (12.5)


�
0 (0)


�
0.097


�
�
   Plural effusion


�
     5 (20.8)


�
0 (0)


�
0.018


�
�
   Diaphragmatic perforation


�
   1 (4.2)


�
0 (0)


�
0.471


�
�
   Hemothorax


�
   1 (4.2)


�
0 (0)


�
0.471


�
�
Hospital stay, mean (SD)


�
9.3 (6.5)


�
3.7 (0.9)


�
0.032


�
�






Table 2  Outcome of radiofrequency ablation for hepatic hemangiomas  n (%)


Group


�
CT-guided ablation 


(n = 24)�
Laparoscopic ablation 


(n = 27)�
P value


�
�
Technical success rate


�
  24 (100)


�
  27 (100)


�
�
�
Complete ablation


�
   22 (91.7) 


�
   26 (96.3)


�
0.595


�
�
Time of ablation per lesion (min), mean (SD)


�
94.2 (20.4)


�
95.4 (18.3)


�
0.875


�
�
Diameter of ablated zone 1 mo after ablation (cm), mean (SD)


�
6.4 (1.3)


�
4.4 (1.4)


�
0.457


�
�
Diameter of ablated zone 6 mo after ablation (cm), mean (SD)


�
5.5 (1.4) 


�
3.7 (1.5) 


�
0.387


�
�






Table 1  Demographic characteristic of patients in the study  n (%)


Group


�
CT-guided ablation 


(n = 24)�
Laparoscopic ablation 


(n = 27)�
P value


�
�
Age (yr), mean (SD)


�
50.0 (14.5)


�
49.5 (8.27)


�
0.748


�
�
Gender (male: female)


�
10:14


�
11:16


�
0.947


�
�
Co-morbidities


�
�
�
�
�
   Gallbladder stones


�
0 (0)


�
     3 (11.1)


�
0.238


�
�
   Type 2 diabetes mellitus


�
   2 (8.3)


�
     3 (10.3)


�
1.000


�
�
   History of open 


   cholecystectomy�
   1 (4.2)


�
0 (0)


�
0.471


�
�
   Chronic hepatitis B


�
   1 (4.2)


�
0 (0)


�
0.471


�
�
   History of previous liver 


   surgery�
0 (0)


�
   1 (3.7)


�
1.000


�
�
   Hepatic cysts


�
0 (0)


�
   1 (3.7)


�
1.000


�
�
Reasons for radiofrequency ablation


�
�
�
�
�
   Abdominal discomfort only


�
     3 (12.5)


�
     3 (11.1)


�
1.000


�
�
   Enlargement of hemangioma 


   only�
     9 (37.5)


�
   11 (40.7)


�
0.813


�
�
   Abdominal discomfort and 


   enlargement�
   12 (50.0)


�
   13 (48.2)


�
0.895


�
�
Maximal size of hemangioma, (cm), mean (SD)


�
9.6 (2.5)


�
9.4 (1.8)


�
0.686


�
�
   Min


�
  6.0


�
  6.5


�
�
�
   Max


�
11.5


�
12.0


�
�
�









