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Large benign hepatic masses as a rare indication for liver transplantation have been reported less frequently. These liver transplantations are complex, with high intraoperative bleeding, high perioperative complication rates, and high mortality rates due to difficulties in visualization, especially when they have undergone various percutaneous operations or open surgery, resulting in severe perihepatic adhesions. Here is a case report of a patient admitted to our hospital who underwent liver transplantation after suffering from a giant hemangioma in liver transplantation for 10 years and who had received multiple interventional treatments ineffective in the past.
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Introduction

Hepatic hemangioma (HH) is the most common benign tumor of the liver. It is usually considered to be a vascular malformation, possessing a vascular nature with a flattened endothelial cell lining, probably related to excessive development or differentiation during embryonic development, and manifesting as well-defined vascular-rich lesions. Most HH originates from the right lobe of the liver, and its pathophysiology has not been clearly elucidated. HH can be divided into subtypes such as cavernous hemangioma, capillary hemangioma, epithelioid hemangioendothelioma, and sclerosing hemangioma according to the amount of fibrous components contained in the tumor, among which hepatic cavernous hemangioma is the most common. Herein, we report a case of a 9-kg giant HH that underwent liver transplantation and evaluate the available literature.



Case report

A male patient, 36 years old, was admitted to the hospital with “a giant hemangioma of the liver found 10 years ago.” The patient was diagnosed as having a giant hemangioma of the liver after he was examined at our hospital 10 years ago for abdominal distention, with no apparent cause, which worsened after eating, and occasional abdominal pain, diarrhea, nausea, and vomiting. At that time, the patient refused surgical resection treatment for personal reasons, and, instead, underwent several interventions to relieve the disease, but the results were not good, and then the patient was admitted. Physical examination: There was no yellow staining of the skin and sclera, no liver palm or spider nevus, and no enlargement of superficial lymph nodes throughout the body. The liver was palpable under the ribs, with the inferior hepatic margin located 15 cm below the intersection of the right midclavicular line and the right rib margin, and 10 cm below the glabella, soft, non-tender, with rounded edges, a smooth surface and no nodules, and the spleen was not palpable under the ribs. There was no percussion pain in the liver area, mobile turbid sound (-), Murphy’s sign (-), normal bowel sounds, and no edema in both lower limbs. Pre-transplantation ancillary examinations: routine blood, coagulation function, liver and kidney function, electrolytes, blood sedimentation, tumor markers, calcitoninogen, and other test results did not show significant abnormalities. Enhanced CT of the upper abdomen: the liver was significantly enlarged, and the lower edge reached the right iliac fossa, suggesting a giant hemangioma of the liver (Figure 1A). The clinical diagnosis was: giant hemangioma of the liver. The patient’s MELD score and the Child-Pugh score were 13 and 7, respectively, due to the unsatisfactory results of multiple interventions for the giant hemangioma and the inability of surgical resection, and the patient was finally placed on the liver transplantation waiting list after discussion by our transplantation team. After perfecting the preoperative preparation, we performed a classical in situ whole liver transplantation with a good quality donor liver, and the hypothermic ischemia time, warm ischemia time, and anhepatic phase were 165, 2, and 63 min, respectively, for a total operative time of 385 min. The entire liver and the hemangioma were completely removed (Figure 2), and a new liver was implanted, and the transplantation was successfully completed. The postoperative pathology revealed that the tumor consisted mainly of a large number of abnormally dilated blood sinuses, suggesting a hepatic cavernous hemangioma (Figure 1B). Postoperatively, the tracheal intubation was successfully removed, and the patient was conscious and safely returned to the liver transplantation ward. The immunosuppressive regimen was morte-macrolimus and tacrolimus. Normal diet was resumed on postoperative Day 3, and the patient was discharged on postoperative Day 13. At regular follow-up for 6 months, the graft survived well, liver and renal function and electrolytes were in the normal range, and the patient had a good quality of life.
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FIGURE 1
(A) CT scan of the lesion. (B) Pathological images.
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FIGURE 2
Intraoperative images.




Discussion

With the gradual increase in the understanding of HH and the rapid development of imaging techniques, the detection rate of HH has been increasing, with a reported incidence of 0.4–20% and a male-to-female ratio of approximately 1:5 (1), and further studies have shown (2, 3) that hemangiomas in menopausal women on estrogen replacement therapy and pregnant women have a rapid growth rate and a high risk of secondary rupture, and such results suggest that the cause of such gender differences may be related to the sex hormones in women.

HH is usually asymptomatic and is detected only during physical examination, dissection, or autopsy. Approximately, 61% of patients have small, solitary lesions that grow slowly and have a long course, and patients may have no significant abnormalities in liver function (4). Generally, HH with a diameter <4 cm is asymptomatic, but, if the tumor diameter is >4 cm, a series of symptoms and signs may appear due to the space occupation of the abdominal cavity by the larger tumor and the compression of the surrounding tissues, with pain or fullness in the right upper abdomen being the most common complaint, and, occasionally, loss of appetite, nausea, and vomiting due to compression of the gastrointestinal tract by the left giant HH. This may lead to jaundice or compression of the inferior vena cava or hepatic vein, leading to Buga syndrome. Very rarely, giant HH may lead to severe coagulation abnormalities, such as kamagra syndrome, which manifests as hemolytic anemia, thrombocytopenia, prolonged prothrombin time, and hypofibrinogenemia (5). In addition, there are less common symptoms, including fever, dyspnea, high-output heart failure, and biliary bleeding (6).

The diagnosis of HH currently relies on imaging, and the unique features of HH imaging are the presence of peripheral nodal enhancement and progressive centripetal filling, with ultrasound (US), computed tomography (CT), and magnetic resonance imaging (MRI) being the most commonly used examinations. Among them, US is the preferred method of examination and presents as a well-defined, homogeneous hyperechoic mass that can be deformed under pressure, and larger hemangiomas show mixed echogenicity, with internal echoes still predominantly hyperechoic. Although US is more sensitive, its specificity is only 60.3% because it only highlights blood flow and intra-arterial portal shunts in HH, and some malignant liver lesions (hepatocellular carcinoma intrahepatic metastases, etc.) may also produce similar acoustic patterns (7, 8). HH is routinely scanned by CT with a plain scan and enhancement (the commonly used contrast agent is iodine), and the plain scan presents a well-defined, uniformly dense when contrast is used, a centripetal, uniformly filled peripheral nodular enhancement with “fast in and fast out” is characteristic, but small lesions (<3 cm), cystic areas, fibrosis or thrombosis may show an atypical pattern (6). Compared with US and CT, MRI has the highest sensitivity and specificity in the diagnosis of HH, with a low signal on T1-weighted imaging and a high signal on T2-weighted imaging, with uniform intensity and clear borders, and increasing signal intensity with prolonged echo time, and a higher signal on heavy T2-weighted imaging, which is called the “light bulb sign”; intra-tumor thrombus, the enhancement pattern of the dynamic scan in MRI, is similar to that of CT, which is “fast-in, slow-out.” In addition, the weak signal on T1-weighted imaging and the high-intensity signal on T2-weighted imaging are important features for differentiation from hepatocellular carcinoma (9), while angiography is the best choice for atypical HH that is difficult to diagnose with other imaging examinations, which is manifested as the “snow tree sign” or the “cotton wool sign” (6). In addition, fine-needle aspiration biopsy is not recommended due to the high risk and low diagnostic yield associated with bleeding.

HH is asymptomatic in most cases and has no malignant tendency, so, in principle, no treatment is needed, and follow-up observation is the main focus. Treatment should be limited to patients with complications, such as symptoms, persistent enlargement of the mass, compression of adjacent organs (Gastric outlet obstruction, Budd-Chiari syndrome), hemangioma rupture, and bleeding or Kasabach-Merritt syndrome (KMS), which is an internationally accepted concept, and its treatment includes radiofrequency ablation, hepatic artery interventional embolization, surgical resection, and liver transplantation (10). Although the effectiveness of interventional treatment for this tumor has been well documented, unfortunately, this modality is only temporarily effective in reducing the size of the hemangioma and reoccurs with revascularization, followed by the reappearance of a series of symptoms, such as coagulation disorders. Although liver transplantation for benign tumors is not used as a first-line treatment, in this case, the tumor was huge and seriously affected the patient’s life, and the results of multiple interventional procedures performed in the past were poor, and surgical resection may cause uncontrollable hemorrhage and serious complications, such as small liver syndrome and liver failure, after resection of the giant tumor. It was also concluded from a review of the relevant literature that surgical pointers for liver transplantation for HH include respiratory distress due to giant HH, persistent abdominal pain and discomfort, diffuse masses or masses growing rapidly with risk of rupture, KMS, diffuse intravascular coagulation, and failure of previous interventions, excluding liver transplantation. To date, to the authors’ knowledge, there are currently 19 case reports of liver transplantation for giant hepatic hemangiomas in 18 studies, of which the youngest patient was only 28 days old, and the oldest patient was 56 years old, and the majority of liver transplants were due to KMS, with other causes including respiratory distress due to a large mass (n = 4), persistent abdominal distension, abdominal pain (n = 3), thrombosis due to compression of the inferior vena cava (n = 2), and bleeding from ruptured mass (n = 1), as detailed in Table 1.


TABLE 1    Current literature on liver transplantation for hepatic hemangioma.
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Although surgical resection is still the most effective treatment for hepatic hemangioma, hepatectomy requires consideration of the residual function of the liver, the condition of the liver, the size and the number of tumors, and the location of the tumor. Considering that the tumor occupies almost the whole liver and the liver residue is insufficient after resection, which may lead to small liver syndrome, plus the fact that the patient’s interventions have been ineffective for many times since the patient’s illness, and the symptoms have been worsening, with the possibility of rupture and compression symptoms, which are indicative of liver transplantation, liver resection was not considered, and the patient was placed on the liver transplantation waiting list.

It is noteworthy that, in this case, due to the large size of the diseased liver, it was difficult to reveal it. In order to fully expose the operative field, the surgical incision should be large enough, so we chose a “herringbone” incision in the upper abdomen, which was about a 40-cm long, and then entered the abdominal cavity layer by layer. The lower edge of the liver reached the pelvic cavity. The huge liver was clearly adherent to the surrounding intestinal tract, and a clearly edematous gastrointestinal tract could also be seen, which posed considerable difficulties in continuing the operation. In this case, the first hepatic hilar and inferior hepatic vena cava were preemptively blocked to avoid hemorrhage when the liver was freed. By blocking the blood flow to the liver, the size of the HH was gradually reduced, thus allowing full exposure of the operative field. Meanwhile, in addition to the important role of surgical technique and experience in limiting blood loss, intraoperative venous bleeding can be reduced by lowering central venous pressure (CVP) and portal vein pressure, thereby reducing collateral vessel filling, which, in turn, helps to reduce intraoperative venous bleeding. Methods to reduce CVP include fluid volume restriction, venous dissection, use of diuretics, such as mannitol, low tidal volume ventilation, and avoidance of high positive end-expiratory pressure ventilation. The potential benefits of lowering CVP should outweigh the risk of inadequate organ perfusion and renal injury to the patient. The need to meet tissue oxygen requirements while reducing CVP can be assessed by measuring mixed venous oxygen saturation, arterial blood lactate, and other parameters. Intraoperative bleeding in liver transplantation is closely related to the severity of the disease, coagulation, and surgical proficiency. The first thing to note is the patient’s coagulation status, while changes in prothrombin time and activated partial thromboplastin time have limited significance in determining coagulation function intraoperatively. Intraoperative thromboelastography (TEG), which dynamically reflects changes in blood coagulation status, can be used to monitor the patient’s coagulation profile to assess coagulation function, guide the use of medications and evaluate their effects, avoid massive blood transfusions due to disorders in coagulation mechanisms, and reasonably transfuse blood products. These include suspended red blood cells, fresh frozen plasma and platelets. In addition, intraoperative blood retrieval transfusions can be performed by collecting the recipient’s own blood or retrieving blood lost in the intraoperative field to meet his or her own perioperative blood supply. Intraoperative recovered autologous transfusion uses a negative pressure suction device to collect blood lost during surgery, and then returns it to the patient after filtering, separation, washing, purification, and concentration. Autologous blood transfusion can not only save limited blood resources and reduce the economic burden of patients but also avoid a series of adverse reactions and potential infectious diseases caused by massive transfusion of allogeneic blood during liver transplantation.

After complete resection of the diseased liver, we were faced with the challenge that the donor liver was relatively small compared to the diseased liver, and the length of vessels and bile ducts required for implantation of the new liver had to be adequate for transplantation. The duodenal ligament can be dissected as close to the liver as possible in order to preserve sufficient length of vessels and bile ducts, and, in view of the large difference in size between the diseased liver and the donor liver, the liver may be displaced after implantation. To prevent this, the perihepatic ligament was further sutured and secured in the anterior abdomen during surgery, and intraoperative ultrasound was used to determine the patency of the vessels and bile ducts. In addition, we believe that resection of a large diseased liver is often difficult, and there are a number of uncertainties that can lead to prolonged operative times. Firstly, the prolonged duration of the operation to remove the diseased liver leads to prolonged hypothermic ischemia time of the donor liver. Secondly, uncontrollable hemorrhage during resection of the diseased liver requires rapid removal of the diseased liver, which can lead to a prolonged anhepatic phase if the donor liver has not yet been repaired. Thirdly, dissection of the diseased liver is difficult, and the operation takes longer. Therefore, when facing this type of surgery, not only do we need to be familiar with the anatomical location and cooperate carefully intraoperatively, but, also, the donor liver acquisition, diseased liver resection, and recipient surgery teams should communicate in a timely manner and actively improve the preoperative preparation so that the donor and recipient surgery can be more closely connected to facilitate successful surgery.



Conclusion

Although the best treatment for giant HH is not yet uniform, liver transplantation has been shown to be a safe and effective treatment in cases where conservative treatment is ineffective and surgical resection is not possible.
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