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Abstract

Hepatic inflammatory pseudotumors are uncommon benign lesions. Accurately diagnosing hepatic inflammatory pseudotumor can be very challenging because the clinical presentation and radiological appearances are nonspecific and cannot be certainly distinguished from malignant neoplastic processes. Herein, we present a case of hepatic IPT in an 8-year-old boy who presented to clinic with a 3-mo history of a tender hepatic mass, fever of unknown origin, and 9-kg weight loss. The physical examination was notable for tender hepatomegaly. Laboratory investigations were notable for a normal hepatic profile and elevated erythrocyte sedimentation rate and C-reactive protein. A T2-attenuated magnetic resonance imaging scan of the abdomen showed a 4.7 cm × 4.7 cm × 6.6 cm, contrast-enhancing, hyper-intense, well-defined lesion involving the right hepatic lobe. In view of the unremitting symptoms, tender hepatomegaly, thrombosed right hepatic vein, nonspecific radiological findings, and high suspicion of a deep-seated underlying infection or malignancy, a right hepatic lobectomy was recommended. Microscopically, the hepatic lesion exhibited a mixture of inflammatory cells (histiocytes, plasma cells, mature lymphocytes, and occasional multinucleated giant cells) in a background of dense fibrous tissue. Immunohistochemically, the cells stained negative for SMA, ALK-1, CD-21 and CD-23, diffusely positive for CD-68, and focally positive for IgG4. The final histopathological diagnosis was consistent with hepatic IPT. At the postoperative 4-mo follow-up, the patient was asymptomatic without radiological evidence of recurrence.
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Core tip: Because hepatic inflammatory pseudotumors (IPTs) are considered benign lesions and their natural clinical course advances toward regression, it is extremely critical to establish the most accurate diagnosis and not to regard them as malignant neoplasms that may lead to needless surgical excisions. However, accurately diagnosing hepatic IPTs can be very challenging, likely attributable to the fact that the clinical presentation and radiological appearances are nonspecific and cannot be certainly distinguished from malignant neoplastic processes. Management options include conservative treatment, and if failed, surgical resection. Histopathological and immunohistochemical analysis of the hepatic lesion yields the definitive diagnosis.

INTRODUCTION

Inflammatory pseudotumors (IPTs) are rare benign lesions characterized histologically by proliferation of inflammatory cells (for example, neutrophils, eosinophils, lymphocytes, plasma cells, histiocytes, and multinucleated giant cells), myofibroblasts and spindle-shaped cells[1]. The most frequent site of origin is the lungs[2]. Infrequently, extra-pulmonary sites include the orbit, spleen, mesentery, intestines and other organs[3]. As of 2011, fewer than 300 cases of hepatic IPTs have been reported in the medical literature[4]. More specifically, as of 2008, only 35 cases of pediatric (childhood) hepatic IPTs have been reported so far[5]. Herein, we present the unusual case of hepatic IPT in an 8-year-old boy who presented to the clinic with a 3-mo history of a hepatic mass and fever of unknown origin and who was treated successfully with right hepatic lobectomy.

CASE REPORT

An 8-year-old boy presented to the clinic with a 3-mo history of a tender hepatic mass and fever of unknown origin for which he underwent extensive workups with no definitive diagnosis. The past medical history was significant for one episode of bilateral hip pain, which was diagnosed as septic arthritis and treated with intravenous and oral antibiotics 4 mo prior to the clinical presentation. The past surgical history was remarkable for unilateral orchidopexy at the age of 6 years and status post adenoidectomy and tonsillectomy at the age of 2 years. The family history was negative for consanguinity, chronic illnesses, or malignancies. The review of systems was remarkable for night sweats, decreased appetite, and 9-kg weight loss over the past 3 mo. 

The physical examination was notable for tender hepatomegaly, palpable 2 cm below the costal margin. 

Laboratory investigations revealed a normal white blood cell count (no leukocytosis) and normal renal, bone, hepatic, and coagulation profiles. The peripheral blood smear displayed a microcytic hypochromic picture and few reactive lymphocytes with hyper-segmented neutrophils and thrombocytosis.

Other laboratory tests showed a high erythrocyte sedimentation rate (ESR) of 140 mm/h, a C-reactive protein (CRP) level of 246 mg/L, and a CD-25 level of 3125 /mL. Serological tests for hepatitis-A, hepatitis-B, hepatitis-C, echinococcus, brucella, cytomegalovirus, Epstein-Barr virus (EBV), and human immunodeficiency virus were negative. Tumor markers such as alpha-fetoprotein (AFP), carcinoembryonic antigen (CEA), and cancer antigen (CA) 19-9 were negative. The hemophagocytic lymphohistiocytosis workup profile was negative. Flow cytometric assays for phagocyte oxidative burst, blastogenesis, and lymphocyte markers were within normal limits.

An abdominal Doppler ultrasound revealed a 4.6-cm, well-defined, heterogeneous lesion in the right hepatic lobe (with a nonspecific appearance) and complete thrombosis of the right hepatic vein.  

Contrast-enhanced computed tomography (CT) of the abdomen showed a 6.3 cm × 5.1 cm × 5.5 cm, relatively well-defined, hypodense lesion with internal enhancement involving the right hepatic lobe (segments Ⅴ, Ⅳ, Ⅶ) (Figure 1A). No additional similar lesions were identified elsewhere. In the delayed venous phase, the right hepatic vein was thrombosed, whereas the middle and left hepatic veins were patent (Figure 1B). The portal vein and hepatic artery were unremarkable. 

Magnetic resonance imaging (MRI) of the abdomen revealed a 4.7 cm × 4.7 cm × 6.6 cm, contrast-enhancing, well-defined, moderate- to large-sized lesion involving the right hepatic lobe, particularly segments Ⅴ, Ⅵ and Ⅶ (Figure 2A). The right hepatic vein was completely thrombosed up to the inferior vena cava (Figure 2B). 

Fine-needle aspiration (FNA) was performed. The aspirate was stained with Diff-Quik and displayed a small amount of cellular yield composed of benign liver cells mixed with benign-appearing histiocytic cells (Figure 3).

In view of the unremitting fever of unknown origin (FUO), tender hepatomegaly, thrombosed right hepatic vein, nonspecific radiological findings, and high suspicion of a deep-seated underlying infection or malignancy, a right hepatic lobectomy was recommended.  

The patient underwent resection of the right hepatic lobe, gall bladder and falciform ligament. Histopathological examination of the gall bladder revealed mild inflammation, whereas the histopathological examination of the falciform ligament showed fibro-fatty tissue without significant pathology. The resected right hepatic lobe was sent for further macroscopic, microscopic, and immunohistochemical analysis. 

Macroscopically, the resected right hepatic lobe measured 18 cm × 14 cm × 4 cm and weighted 595 g. There was a focal, soft, fleshy, yellow-white, tanned nodule measuring 8 cm × 6 cm × 5 cm (Figure 4). 

Microscopically, the hepatic lesion was surrounded by a well-demarcated thin capsule (Figure 5). The hepatic lesion exhibited a mixture of inflammatory cells in a background of dense fibrous tissue (Figure 6 A, B). The inflammatory cells were mostly composed of histiocytes with abundant cytoplasm, plasma cells, mature lymphocytes, and occasional multinucleated giant cells. The inflammatory cells were concentrated mainly in the sub-capsular area at the periphery (Figure 6A) and around the blood vessels (Figure 6B). There were no granulomas or necrotic areas.

Immunohistochemically, special stains for acid-fast bacilli and fungi were negative. Moreover, the hepatic lesion stained negative for SMA, ALK-1, CD-21 and CD-23. Conversely, it stained diffusely positive for CD-68 (Figure 7A). Furthermore, the hepatic lesion displayed focal positivity for IgG4 (7 plasma cells/high-power field), which was inadequate for classifying it as an IgG4-related disease (> 10 plasma cells/high-power field is required for the diagnosis) (Figure 7B). In situ hybridization ruled out EBV infection.  

Based on the histopathological and immuno​histochemical examinations (along with the clinical history), a final diagnosis of hepatic inflammatory pseudotumor (fibro-histiocytic subtype) was established.

The patient had an uneventful postoperative course following surgery. At the postoperative 4-mo follow-up, the patient was afebrile and symptom-free, with no radiological evidence of hepatic recurrence.

DISCUSSION

The etiology of hepatic IPTs is largely unidentified[6]. Other probable etiologies include infections such as actinomyces, bacteroides, Escherichia coli, Klebsiella, enterococcus, gram-positive cocci and beta-hemolytic streptococci. These seeding gut infectious bacteria may gain entry to the liver through the portal circulation and subsequently provoke an inflammatory response, which sometimes decreases or completely resolves upon administration of antibiotics[4,7] or non-steroidal anti-inflammatory drugs[8]. Additional likely etiologies include autoimmunity, trauma and surgical-related infections[9-11]. Recently, an EBV-positive infection has been reported as a possible predisposing factor[12]. The autoimmune etiology is supported by the association with certain IgG4-related diseases[13]. 

Histologically, hepatic IPTs can be categorized into two variants: fibrohistiocytic and lymphoplasmacytic[13]. Fibrohistiocytic-variant hepatic IPTs are typically characterized by abundant xanthogranulomatous inflammation (foamy histiocytes or multinucleated giant cells); lymphocytic and neutrophilic infiltrations in a background of plentiful fibrous tissue; mass-forming lesions mostly located in the peripheral hepatic parenchyma (sub-capsular); venous obstruction with minimal inflammation; cholangitis without periductal fibrosis; and minimal IgG4 positivity of plasma cells[13]. Conversely, lymphoplasmacytic-variant hepatic IPTs are typically characterized by diffuse inflammatory cells mainly consisting of plasma cells and lymphocytes (minimal histiocytes); conspicuous eosinophilic infiltration in a background of reduced fibrous tissue; mass-forming lesions mostly located around the hepatic hilum; obliterative phlebitis; cholangitis with periductal fibrosis; and extremely marked IgG4 positivity of plasma cells[14].

Bearing in mind that hepatic IPTs are considered benign lesions and that their natural clinical course advances toward regression, it is critical to establish the most accurate diagnosis and not to regard them as malignant neoplasms that may lead to needless surgical excisions[14,15]. However, accurately diagnosing hepatic IPTs can be very challenging because the clinical presentation and radiological appearances are nonspecific and cannot be certainly distinguished from other malignant neoplastic processes[7,16,17]. Further research is needed.

Clinically, the most frequent presenting symptoms of hepatic IPTs are abdominal pain and subjective constitutional symptoms such as fever, malaise, fatigue and weight loss[5,6]. Other infrequent symptoms may include myalgia, jaundice and gastrointestinal upset. Despite the vast majority of patients being symptomatic (91%), a small proportion of patients are asymptomatic (9%)[6]. A study conducted by Torzilli et al[18] revealed that hepatic IPTs were incidentally found in approximately 1% of 403 patients undergoing resection of focal liver lesions.

From the laboratory testing viewpoint[18], more than one-third (37%) of hepatic IPT patients present with high white blood cell counts (WCCs) and elevations of acute-phase reactant inflammatory markers such as ESR and CRP. Deranged liver function tests are also present in approximately 15% of patients. Our patient had neither leukocytosis nor deranged LFTs; however, he had high ESR and CRP levels.

Measuring the soluble CD-25 serum level is not a routine practice in our hospital. In fact, globally, the routine use of soluble CD-25 is largely unavailable in the vast majority of laboratories, and its current use is limited to only experimental research purposes. 

In our case, the reason for ordering the soluble CD-25 serum-level test was rationalized by (1) its availability at our advanced tertiary-care hospital and, more importantly; and (2) the possible differential diagnosis of macrophage activation syndrome (MAS). MAS is a fatal complication of pediatric rheumatic diseases. It occurs most often in children with systemic juvenile idiopathic arthritis (SJIA) and is characterized by the presence of neurologic symptoms, pancytopenia, coagulopathy mimicking disseminated intravascular coagulation and hepatic insufficiency. Its presumed pathogenesis is the life-threatening activation and uncontrolled expansion of T-lymphocytes and macrophagic histiocytes, causing excessive hemophagocytosis and cytokine overproduction[19,20].

Recently, soluble serum CD-25 (the alpha-chain of the IL-2 receptor) has been demonstrated to be a potentially useful marker for identifying early (subclinical) MAS in patients with SJIA[21,22]. Additionally, at the very onset of MAS, patients may experience a paradoxical improvement in the underlying inflammatory disease, with eventual resolution of arthritis signs and symptoms, as well as a rapid decrease in the ESR. The latter phenomenon may be attributed to hypofibrinogenemia due to fibrinogen consumption and hepatic dysfunction[23]. Despite the high level of soluble CD-25 in the serum, our patient did not adequately meet the other diagnostic criteria for MAS complicating SJRA[24-26].

In our case, the patient developed right hepatic vein thrombosis, and this event could be attributed to three main reasons. First, hepatic IPTs are characterized by extensive proliferation of multiple inflammatory cells[1] that jointly produce various thrombogenic cytokines, leading to pro-coagulant activity (that is, thrombosis) of the vascular endothelium[27]. Figure 6B shows that the inflammatory cells were concentrated around blood vessels. Second, as revealed by CT (Figure 1A) and MRI (Figure 2A) scans, the hepatic IPT lesion involved the right hepatic lobe (segments Ⅴ, Ⅵ, and Ⅶ), which is known to be anatomically drained by the right hepatic vein. Accordingly, extension of the hepatic IPT lesion (thrombo-embolus) into the right hepatic vein lumen is a plausible reason for the right hepatic vein thrombosis/obstruction. Third, as opposed to the central (hilar) location, the peripheral location of the hepatic IPT (in our case-right lobe) and occurrence of hepatic venous thrombosis/occlusion is a well-documented phenomenon in the literature[13]. 

In our case, the portal vein was unremarkable. Local thrombosis of the portal vein is a well-recognized complication of IPT lesions involving the hepatic hilum rather than the peripheral hepatic parenchyma[13,28,29]. However, although this condition is rare, Fernandes et al[30] reported the extremely unusual case of exten​sive portal venous thrombosis and peripheral right hepatic lobe IPT in a 9-year-old boy who presented to an emergency department with a 20-d history of abdominal pain and fever of 2 days’ duration.

Despite the advances in imaging technologies, distinguishing between IPTs and other focal hepatic lesions continues to be a major challenge[4]. Radio​logically, hepatic IPTs may largely mimic other granulomatous lesions (such as sarcoidosis and tuberculosis) or malignant lesions (such as metastatic tumors, hepatocellular carcinoma, lymphoma, and malignant fibrous histiocytoma)[4]. Hepatic IPTs can present as a single or multi-focal mass with a non-specific radiological appearance[5,7,16,17]. On ultrasound imaging, these lesions may appear hyper-echoic or hypo-echoic, with septations and increased through-transmission[31]. On contrast-enhanced CT imaging, variable patterns of enhancement exist, such as peripheral enhancement with delayed central filling, homogeneous enhancement, heterogene​ous enhancement and enhancement of septa. Alternatively, there may be negative enhancement or central necrosis[9,31]. On MRI imaging, these lesions express hyper-intensity and hypo-intensity on T2-attenuated and T1-attenuated scans, respectively[32]. Moreover, the presence of small nodular extensions at the boundary of the hepatic IPT lesions during the hepatobiliary phase of gadoxetic acid (Gd-EOB)-MRI may represent a distinctive radiological finding of hepatic IPT. However, this finding is still investigational and needs to be validated and reproduced in other cases[33]. On fluorodeoxyglucose (FDG) positron imaging tomography/computed tomography (PET/CT) scan, the FDG uptake in hepatic IPTs range from low to high uptake, depending on several factors, such as (1) lesion cellularity; (2) biological behavior; (3) composition and number of inflammatory cells; and (4) degree of inflammatory cell activation[34]. Additionally, FDG PET/CT scans may be valuable for identifying new primary IPTs, loco-regional relapses, and distant metastatic foci[34]. 

Despite the nonspecific radiologic appearances[7,16,17], it can be concluded that the various imaging modalities may offer valuable clues for diagnosing hepatic IPT in patients with the following characteristics: (1) clinical signs and symptoms of inflammation; (2) laboratory results suggesting inflammation; (3) normal serum tumor markers such as CEA, CA 19-9 and AFP; and (4) evidence of mass-occupying hepatic lesions on imaging[35].

When radiological findings are inconclusive, FNA may be helpful in establishing the diagnosis[36]. However, on several occasions, the FNA findings may not be sufficient to establish the diagnosis; therefore, hepatic resection of suspicious lesions may be required with subsequent histopathological and immunohistochemical analysis to establish the definitive diagnosis[37].

The management of hepatic IPTs remains a topic of dispute[6,14]. Hepatic IPTs are largely benign lesions[14,15]. The natural clinical course is spontaneous regression without intervention[7,14,38,39]. However, therapeutic interventions are sometimes necessary. Management options include conservative or surgical approaches. Conservative management with antibiotics[4,7], non-steroidal anti-inflammatory drugs[8], or steroids[40,41] yields complete resolution of hepatic IPTs, although subsets of patients develop subsequent recurrences[42]. More-aggressive radical treatment (that is, surgical resection) is advocated by many authors[43-45]. Malignant transformation of IPTs (into hepatic sarcomas and non-Hodgkin lymphomas) and recurrent distant metastases a few years following surgical resection have been described in the literature[46,47]. 

All cases of pediatric hepatic IPTs from 1971 to 2008 (n = 35) were reviewed by Nagarajan et al[5]. 

Some recent reports of hepatic IPTs in childhood from 2009 to 2014 (n = 9) are summarized in Table 1[5,6,30,48-52].

In conclusion, hepatic IPTs are uncommon, benign lesions. Accurately diagnosing hepatic IPTs can be very challenging because the clinical presentation and radiological appearance are nonspecific and cannot be certainly distinguished from malignant neoplastic processes. Hepatic IPTs should be considered in the differential diagnosis of all pediatric patients presenting with FUO. The consensus regarding management includes conservative treatment, and if failed, surgical resection. Histopathological and immunohistochemical analysis of the hepatic lesion yields the definitive diagnosis. 

COMMENTS

Case characteristics

An 8-year-old boy presented to the clinic with a 3-mo history of a tender hepatic mass (hepatomegaly) and fever of unknown origin (FUO).

Clinical diagnosis
The physical examination revealed tender hepatomegaly; the liver was palpable 2 cm below the costal margin.

Differential diagnosis

Underlying deep-seated infection, abscess, granulomatous lesions (such as sarcoidosis and tuberculosis), malignant lesions (such as metastatic tumors and malignant fibrous histiocytoma) and macrophage activation syndrome.

Laboratory diagnosis

High erythrocyte sedimentation rate of 140 mm/h and C-reactive protein level of 246 mg/L; normal tumor markers [alpha-fetoprotein (AFP), carcinoembryonic antigen (CEA), and cancer antigen (CA) 19-9]; and negative workup for hepatitis, echinococcus, brucella, cytomegalovirus, Epstein-Barr virus, human immunodeficiency virus and hemophagocytic lymphohistiocytosis.

Imaging diagnosis

Contrast-enhanced computed tomography revealed a 6.3 cm × 5.1 cm × 5.5 cm, relatively well-defined, hypodense lesion with internal enhancement involving the right hepatic lobe (segments Ⅴ, Ⅵ and Ⅶ), as well as a thrombosed right hepatic vein; magnetic resonance imaging yielded similar yet nonspecific findings.

Pathological diagnosis

Microscopically, the right hepatectomy tissue exhibited a mixture of inflammatory cells (histiocytes, plasma cells, mature lymphocytes, and occasional multinucleated giant cells) in a background of dense fibrous tissue without granulomas, whereas immunohistochemical staining showed negativity for SMA, ALK-1, CD-21 and CD-23 but diffuse positivity for CD-68 and focal positivity for IgG-4. 

Treatment

The patient underwent a right hemi-hepatectomy. 

Related reports

Pediatric (childhood) hepatic inflammatory pseudotumors (IPTs) are exceedingly uncommon, and fever of unknown origin is a rare presenting clinical symptom.

Term explanation 

Inflammatory pseudotumors, also known as inflammatory myofibroblastic tumors, are rare, benign lesions characterized histologically by the proliferation of inflammatory cells (for example, neutrophils, eosinophils, lymphocytes, plasma cells, histiocytes, and multinucleated giant cells), myofibroblasts and spindle-shaped cells.

Experiences and lessons

Although rare, hepatic IPTs should be suspected in pediatric patients with the following characteristics: (1) clinical and laboratory findings of inflammation/infection; (2) normal serum tumor markers such as AFP, CEA, and CA 19-9; and (3) evidence of liver mass-occupying lesions on imaging.

Peer-review

This article presents a rare yet challenging case of pediatric hepatic IPT. This case report highlights that-in view of FUO, tender hepatomegaly, a thrombosed right hepatic vein, nonspecific radiological findings, and a high suspicion of deep-seated underlying infection or malignancy-surgical resection is the recommended management strategy.
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FIGURE LEGENDS
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Figure 1  Contrasted-enhanced computed tomography scan of the abdomen. A: Arterial phase: a 6.3 cm × 5.1 cm × 5.5 cm, relatively well-defined, hypo-dense lesion with internal enhancement involving the right hepatic lobe (segments# Ⅴ, Ⅵ and Ⅶ); B: Delayed venous phase: the right hepatic vein was thrombosed, whereas the middle and left hepatic veins, as well as the inferior vena cava, were patent.
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Figure 2  T2-attenuated magnetic resonance imaging scan of the abdomen. A: A 4.7 cm × 4.7 cm × 6.6 cm, contrast-enhancing, hyper-intensive, well-defined, and moderate- to large-sized lesion involving the right hepatic lobe (segments# Ⅴ, Ⅵ and Ⅶ); B: There was extension of the known hepatic IPT lesion into the path of the right hepatic vein. 
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Figure 3  Fine-needle aspiration of the focal hepatic lesion. The smear contains a mixture of benign hepatocytes with histiocytes (Diff Quick stain, magnification power: × 40).
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Figure 4  Gross picture of the right hepatic lobectomy. There is a focal, soft, fleshy, yellow-white, and tanned nodule measuring 8 cm × 6 cm × 5 cm.
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Figure 5  Focal hepatic lesion was surrounded by a well-demarcated thin capsule (HE stain, magnification power: × 20).
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Figure 6  Microscopic picture of the focal hepatic lesion displaying a mixture of inflammatory cells (histiocytes, plasma cells, mature lymphocytes, and occasional multinucleated giant cells) in a background of dense fibrous tissues. The inflammatory cells were mostly concentrated around the sub-capsular area at the periphery (A) and around the blood vessels (B) (HE stain, magnification power: × 40). 
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Figure 7  Immunohistochemical analysis of the focal hepatic lesion. A: All histiocytes in the lesion stained diffusely positive for CD-68 (HE stain, magnification power: × 40). B: A few plasma cells in the lesion stained focally positive for IgG4 (IgG4 stain, magnification power: × 40). 
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Table 1  Recent reports of hepatic inflammatory pseudotumors in childhood, from 2009 to 2014[5,6,30,48-52]


Ref.�
Age�
Sex�
Clinical presentation�
Tumor markers �
Important notes�
No. of lesions�
Site of the lesions�
Treatment�
Outcome�
�
Kim et al[48]�
5-mo-old�
Male�
Hepatomegaly�
�
�
Single�
Right lobe�
Surgery �
Recovery�
�
Fernandes et al[30]�
9-mo-old�
Male�
Abdominal pain and fever�
Normal �
Extensive portal venous thrombosis �
Multiple�
Right lobe�
Conservative (antibiotics)�
Recovery�
�
Xiao et al[49]�
4-mo-old�
Male�
Abdominal pain�
Normal�
�
Single�
Right lobe�
Conservative (antibiotics)�
Recovery�
�
Nagarajan et al[5]�
15-mo-old�
Male�
Hepatomegaly�
Normal�
Pre-term birth and disrupted iron profile�
Single�
Left lobe �
Surgery�
Recovery�
�
Fragoso et al[50]�
16-mo-old�
Male�
Thoracic wall mass�
�
�
Single�
Right lobe�
Conservative (antibiotics)�
Recovery�
�
Manolaki et al[51]�
9-mo-old �
Female �
Epigastric pain, fever and anorexia (1.5-kg weight loss) �
Normal�
Mycobacterium tuberculosis infection in an immunocompetent girl�
Single�
Left lobe�
Surgery�
Recovery�
�
Goldsmith et al[6]�
7-mo-old�
Male�
�
�
�
Multiple�
Hilum with extension to segments Ⅳ and Ⅷ�
Surgery�
Postoperative Portal vein thrombosis - underwent liver transplant. Alive 5 years post-transplant�
�
Geramizadeh et al[52]�
14-mo-old �
Male �
Fever, chills, and anorexia (8-kg weight loss)�
�
�
Single�
Left lobe�
Surgery�
Recovery�
�
Geramizadeh et al[52]�
15-mo-old�
Male�
Anorexia and weight loss�
�
HBS-positive�
�
�
Surgery�
Recovery�
�
HBS: Hepatitis B surface antigen.








