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Risk Factors for HCA

HCA is a benign liver neoplasm that is mainly
observed (90%) in young women taking OC
[1-5], but it is also rarely observed in men (10%)
[6]. In most cases (80-90%), HCA occurs in
young women who have been taking OC for
many years. Although the exact mechanism of the
association between HCA and OC has not been
clearly identified, the association is clear because
this entity was rarely described before the intro-
duction of OC in the 1970s [1], the incidence of
HCA is dose dependent [4, 7] and higher in
women taking OC (3-4/100,000) than other
women (0.1/100,000) [8, 9], and HCA regresses
in some women after OC is withdrawn [10-12].
There are probably many other factors related to
the development of HCA. Despite the widespread
use of low-content estrogen OC, HCA still exists,
but it is more frequent in obese patients and in
those with the metabolic syndrome and steato-
hepatitis [6, 13—18]. Also, genetic alterations may
be responsible such as in HNF1A- and p-catenin-
mutated HCA [19, 20]. Androgen also plays a
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role in the pathogenesis of HCA and has been
reported in patients with Fanconi anemia treated
with androgens, in athletes who have abused ste-
roids, and in patients with high levels of endoge-
nous androgens [21-24]. HCA may also occur in
association with certain metabolic diseases such
as type 1 glycogen storage disease (GSD) [25-27]
and iron overload related to beta-thalassemia or
hemochromatosis [28]. In GSD the development
of HCA is related to high triglyceride concentra-
tions [27]. Familial cases (HNF1A) have been
reported in patients with maturity-onset diabetes
type 3 (MODY 3) [29, 30] and the McCune—
Albright syndrome [19]. HCA can also occur in
patients with hepatic vascular abnormalities such
as portosystemic shunts with portal deprivation
[31-33], Budd—Chiari syndrome and other vascu-
lar diseases [34], and, rarely, cirrhosis [35, 36].
Other rare causes include polycystic ovary syn-
drome related or not to sodium valproate leading
to hyperandrogenemia [37-39], patients with
Turner’s syndrome receiving growth hormone
therapy [40] and Hurler’s syndrome with severe
immune deficiencies [41], and adults with history
of childhood cancer (leukemia) and treated by
hematopoietic stem cell transplants with irradia-
tion or estrogen therapy [42].

HCA is rare in men (10%), and androgen use,
metabolic syndrome and steatohepatitis, type 1
GSD, and portosystemic shunts with portal depri-
vation should be systematically searched for.
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Fig. 12.1 Macroscopic view of a hepatocellular ade-
noma. Resected specimen showing a non-encapsulated,
well-circumscribed tumor (*). Color varies from tan to

Clinical Presentation

The mean age at presentation is 37 (16-62), and
the mean size is 8.4 cm (+4.2, range: 1-22) [6].
HCA is usually asymptomatic and discovered
incidentally during non-related imaging studies,
with abnormal liver function tests, or due to non-
specific abdominal pain. Abdominal pain may be
present with large or pedunculated HCA. Bleeding
usually presents as acute abdominal pain, but
hemodynamic instability is rare or is rapidly sta-
bilized with careful treatment. HCA may rarely
present with fever, anemia, or pruritus. A single
tumor may be present, but multiple tumors (>2
HCA) are more frequently observed [6]. Mild
cholestasis or cytolysis is present in two thirds of
liver function tests. Alpha-fetoprotein (AFP)
should be systematically searched for but is usu-
ally normal even when HCA has degenerated.
Inflammatory markers (CRP, fibrinogen, and
platelets) may be increased with inflammatory
HCA [43]. The diagnosis is based on imaging
studies including CT scan and MRI [44, 45], and
liver biopsy may be necessary in order to confirm
the diagnosis or for histological subtyping and
management.

Histological Classification

HCA is a soft tumor, and large subcapsular ves-
sels are usually found on macroscopic examina-
tion. On cut sections, the tumoris well-delineated,
fleshy, and sometimes encapsulated and has a

brown. Congestive and hemorrhagic areas may be seen.
The non-tumoral liver (**) appears normal

color ranging from white to brown and frequent
heterogeneous areas of necrosis and/or hemor-
rhage (Fig. 12.1). Histologically, HCA consists
of a proliferation of benign hepatocytes arranged
in a trabecular pattern. However, a normal liver
architecture organization is absent. Hepatocytes
may have intracellular fat or increased glycogen
[46]. However, in the last decade, major progress
has been made in the understanding of the histo-
logical pathogenesis of the disease, and HCA is
no longer considered a single entity. HCA is now
classified into at least five histological subtypes
with different risks of complication [43, 46, 47].

HNF1A HCA

This subtype is characterized by bi-allellic inacti-
vating mutations of HNFIA (hepatocyte nuclear
factor 1 alpha). HNF1A is a key transcription factor
that controls several metabolic pathways in the
hepatocyte including estrogen metabolism and
fatty acid synthesis deregulation with liver fatty
acid-binding protein (LFABP), down expression
leading to fatty acid accumulation, and steatosis in
the tumor hepatocyte. The HNFIA mutation was
identified in MODY3 in young patients with a
familial context [48] and was later described in
some familial cases of adenomatosis and MODY3
[49]. However, adenomatosis is infrequent in
MODY3; thus other genetic or environmental fac-
tors are probably involved in the development of
HCA [47, 50]. The HNF1A subtype is associated
with intermediate levels of estrogen exposure [47].
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On histology HNF1A is characterized by promi-
nent steatosis associated with an absence of LFABP
expression in tumor hepatocytes and high expres-
sion in non-tumor hepatocytes [46, 51].

Mutated p-Catenin HCA

This subtype involves mutations of CTNNBI1
(protein-coding gene) coding for [-catenin,
leading to impaired P-catenin phosphorylation
that induces the translocation of f-catenin in the
nucleus and expression of Wnt/fB-catenin genes
such as GLUL (coding for glutamine synthase)
and LGRS. These mutations are associated with
a higher risk of malignant transformation. These
mutations are also observed in colorectal cancer
and medulloblastoma. It has recently been
shown that mutations on exon 3, but not 7 or &,
are associated with malignancy [47]. These
tumors are more related to androgen than estro-
gen intake, both endogenous and exogenous
androgen exposure, and are more frequently
observed in men; most HCAs that develop from
anabolic steroids are 3-catenin mutated [12, 47].
However, women who develop p-catenin HCA
have been less exposed to estrogen [47].
Morphologically this subtype is characterized
by cellular atypia [52]. Tumor hepatocytes dem-
onstrate strong and homogenous glutamine syn-
thetase positivity (p-catenin target gene) and
nuclear expression of pB-catenin in some tumor
hepatocytes, with high specificity and low sensi-
tivity [52]. These variability and heterogeneity
sometimes make the diagnosis difficult by
biopsy, and molecular analysis may be needed
for an accurate histological diagnosis. For exon
7/exon 8 mutations, glutamine synthetase is less
important and heterogeneous, with no p-catenin
nuclear staining [53].

Inflammatory HCA

This is the most frequent subtype which is defined
by the activation of the IL6/JAK/STAT pathway
in tumor hepatocytes with overexpression of acute
phase inflammatory proteins such as CRP and

SAA. An inflammatory syndrome, anemia and
fever, may be observed and is considered to be a
paraneoplastic syndrome induced by uncontrolled
production of cytokines [43]. Inflammatory HCA
can also involve the f-catenin mutation; thus, the
Whnt/B-catenin pathway should be searched in the
presence of inflammatory HCA. This subgroup is
mainly observed in obese patients with extensive
exposure to OC [47]. Morphologically these
tumors are characterized by the presence of small
arteries, inflammatory matrix, and sinusoidal dila-
tation [54]. Tumor hepatocytes exhibit cytoplas-
mic expression of SAA and CRP on
immunohistochemistry induced by STAT3 activa-
tion [46, 51]. They can also contain steatosis and
they can be mutated -catenin [46].

Sonic Hedgehog HCA

The sonic hedgehog mutation (5% of HCA)
was recently discovered in the subgroup of
unclassified HCA. This mutation results in
uncontrolled activation of the sonic hedgehog
pathway due to the overexpression of GLI1
[47]. It seems that it is associated with a higher
risk of clinical and histological bleeding. It is
mainly observed in obese patients with exten-
sive exposure to OC [47].

Unclassified HCA

No genetic alterations can be identified in <10%
of HCA.

Radiological Classification

HCAs are usually well-delineated containing fat,
vessels, and necrotic or hemorrhagic features.
The most marked pathological features are the
presence of fat or telangiectatic components;
thus, imaging should be fat sensitive (such as
MRI) with contrast agents to search for dilated
vascular spaces [55]. HCA now includes three
subtypes; thus, imaging findings vary depending
on the type of HCA.
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Steatoticor HNF1A HCA

These HCAs are characterized by the presence of
a diffuse and homogeneous signal dropout on
chemical shift T1 sequences. This corresponds to
fat and is the most marked finding with a high
(87-91%) sensitivity and (89-100%) specificity
on MRI (Fig. 12.2). These tumors are homoge-
nous and moderately hypervascular and often
show washout on portal and/or delayed-phase
sequences, while they are hypointense on hepato-
biliary phase MRI with hepatospecific contrast
agents [56, 57].

Fig. 12.2 Typical MR imaging appearance of an HNF-
1A-inactivated hepatocellular adenoma located in seg-
ment 4 in a young female. The lesion appears hyperintense
on T1-weighted images (a) and shows marked and homo-
geneous signal dropout on chemical shift images due to

Inflammatory HCA

The telangiectatic features of this subtype show a
strong, hyperintense signal on T2-weighted
sequences, with a diffuse or peripheral (rim-like)
image ([58]) and persistent enhancement during
the delayed phase that has a high (85-88%) sen-
sitivity and (88-100%) specificity [56, 57].
IHCAs are also markedly hypervascular and het-
erogeneous (Fig. 12.3). Certain tumors may
mimic FNH and be iso- or hyperintense on hepa-
tobiliary phase images with hepatospecific con-
trast agents [59].

wals

the presence of fat (b). The fat content is responsible for
signal isointensity on T2-weighted images (¢), mild con-
trast enhancement on arterial phase images (d), and
pseudo-washout on delayed-phase images (e). The liver
parenchyma is normal
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Fig. 12.3 Typical MR imaging appearance of an inflam-
matory hepatocellular adenoma located in segment 7 in a
37-year-old obese female. The lesion appears isotense on
T1-weighted images (arrow in a) and does not contain fat

The imaging characteristics of the two other
subtypes, -catenin and unclassified HCA (or clas-
sic), are less specific, and the features may be simi-
lar to other hepatocellular tumors, mainly arterial
enhancement and portal or delayed washout
(Fig. 12.4). The content is heterogeneous, but with
no features to differentiate them from hepatocel-
lular carcinoma or FNH in relation to f-catenin.

Multiple Adenoma
and Adenomatosis

Adenomatosis (>10 HCA) was initially
described by Flejou et al. as being more fre-
quent in men with a higher rate of complica-

(b). The lesion shows both signal hyperintensity on
T2-weighted images (¢) and contrast retention on delayed-
phase images (d). The liver parenchyma is markedly stea-
totic (a, b)

tions [60] and associated with liver steatosis
[61]. In fact, multiple HCAs (>2 HCA) are
more frequently observed [62] and are not
necessarily associated with higher complica-
tions. Although we found no clinical differ-
ence among the subgroups in a comparison
of patients with single or multiple (2-10) [6]
HCAs and adenomatosis (>10). Adenomatosis
was more frequently associated with micro-
adenomas, obesity, and the steatotic subtype,
with a similar risk of complications. The pres-
ence of multiple HCAs was not a risk factor
for bleeding [6, 63—-65]. Thus, management
should be based on the size and not the number
of tumors [6], limiting the indications for liver
transplantation.



158

S. Dokmak

Fig. 12.4 Typical CT appearance of a beta-catenin-
activated hepatocellular adenoma in a young female. The
lesion shows mild contrast enhancement on arterial phase
images (a), is heterogeneous on portal venous phase

Risk Factors for Complications
Bleeding

Bleeding is the most frequent complication of
HCA, and it may be clinical (acute pain and large
zones of bleeding on imaging) or subclinical with
small areas of bleeding in HCA discovered on
imaging or histology. Although the prevalence of
subclinical bleeding is high (30-60%) [6], the
clinical impact of this complication is unknown.
Clinical bleeding is the most important complica-
tion and is observed in 20-25% of cases in surgi-
cal series [6, 30, 66]. This may be overestimated
because data on prevalence are mainly based on
surgical series, which mainly treat complicated
HCA. In most cases bleeding HCAs are discov-
ered when the episode of bleeding occurs, and it
is less frequent to diagnose bleeding in an
observed HCA. The clinical presentation is acute
right hypochondrium pain and lower chest pain
that can mimic a pulmonary embolism in some
patients. Hemodynamic stability must be rapidly
obtained following careful reanimation. Bleeding
may be intra-tumoral alone with or without
parenchymal extension and in 10% of cases asso-
ciated with intraperitoneal rupture and hemoperi-
toneum [6]. Biopsy of the viable tissue can be
discussed to make certainly the diagnosis of rup-
tured HCA; however, in patients with complete
necrosis at admission, the diagnosis of HCA can
be established according to clinical data and
prevalence as HCA remains the most frequent

images (b), and shows washout on delayed-phase images
(¢). The liver parenchyma is normal. Malignant transfor-
mation cannot be excluded. The lesion is indistinguish-
able from a hepatocellular carcinoma

cause of liver bleeding in a young female. The
main risk factor for bleeding is the presence of
inflammatory HCA and tumor size with a 5% risk
in HCA < 5 cm and 25% in HCA > 5 cm [6, 63,
66, 67]. Other risk factors are sonic hedgehog
HCA [47], exophytic lesions, or lesions located
in the left lateral segments and with peripheral
arteries visualized on imaging [67], as well as
hormone use within the last 6 months [63].

Malignancy

Malignant degeneration is the second complica-
tion of HCA. There is no specific clinical or
radiological presentation, and in most cases the
diagnosis is made following resection. The AFP
level is usually normal, and malignant degenera-
tion is suggested in case of rapid growth of an
observed or embolized HCA. In clinical practice
it may be very difficult to differentiate between
malignant HCA and hepatocellular carcinoma
(HCC) that develops in a normal liver in young
women with or without elevated AFP levels. On
histology it can be difficult to differentiate
between HCA and well-differentiated HCC, but
the presence of both adenomatous tissue and
HCC foci is highly suggestive of the diagnosis
[68, 69]. The most important risk factors for
malignancy are gender and tumor size. The risk
of malignant degeneration in men and women is
>50% and <5%, respectively [6, 70, 7I1].
Malignant degeneration is mainly observed in
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HCA > 5 cm and has been found in large HCA
(>8 cm) [63, 72, 73], but it is rare in HCA <5 cm
[6]. Certain retrospective studies have shown an
increased risk of malignancy in -catenin-
mutated HCA [6, 65], but further studies are
needed to confirm this, especially because recent
results show that only mutations on exon 3 but
not those on 7 and 8 are at risk of malignant
degeneration [53]. Classic HCAs have an
increased risk of malignant degeneration [6].

Risk Factors of Complications
by Radiological and Histological
Subtypes

Certain retrospective studies have correlated the
risk of complications with the new phenotype/gen-
otype classification of HCA [6, 65]. The risk of
bleeding is increased in inflammatory HCA, and
the risk of malignant degeneration is moderate [6];
steatotic HCAs have a very low risk of bleeding
(<10%), and malignant degeneration is rare [6];
f-catenin HCAs with an exon 3 mutation have an
estimated risk of malignant degeneration of 20%
[6, 65], and the risk of bleeding is increased in
sonic hedgehog HCA [47], and the risk of malig-
nant degeneration is also increased in classic HCAs
[6]. However, there are no prospective studies on
the new subtypes and the risk of complications.

Treatment

When a diagnosis is made, underlying risk fac-
tors should be managed in all cases. OC should
be stopped [74, 75] and weight loss is suggested
because obesity is a risk factor. Encouraging
results were recently reported with weight loss
alone in obese patients [76]. A period of 6 months
was usually needed to observe an effect on tumor
size, but it seems that a longer period of OC with-
drawal is necessary to obtain a significant reduc-
tion. If the tumor does not regress to a size
without risk (<5 cm), there are several treatment
options including surgical resection, emboliza-
tion, percutaneous ablation, and, more rarely,
liver transplantation.

Non-complicated HCA

In men, HCA should be resected whatever the
size due to the high risk of malignant degenera-
tion (>50%). However, in GSD the risk of malig-
nant degeneration is low [26] and has only been
reported in case reports [77, 78]. Treatment can
be less aggressive, and resection can be limited to
large HCA in men with GSD and multiple HCAs.
In women, because the risk of complications is
mainly observed in HCA > 5 cm, only large HCA
(>5 cm) should resected while HCA < 5 cm can
be observed.

Indications for Resection Based
on the New Classification
and the Role of Liver Biopsy

Although the new classification has significantly
increased the understanding of the disease, its
influence on patient management is still limited
because of the absence of valid data. HCA subtyp-
ing can be obtained from MRI or liver biopsy, and
because the accuracy of MRI for the diagnosis and
subtyping of HCA is good [57, 79], the usefulness
of biopsy is limited for decision-making; thus, the
importance of its role is reduced [80]. Although
HNFA1 and inflammatory HCA may be diagnosed
on MR, it is less accurate for the diagnosis of the
B-catenin subtype. In men, resection is indicated
whatever the subtype, and molecular subtyping
can play a role in men with multiple HCAs (such
as those with GSD) to prevent unnecessary liver
transplantation. In women, HCA >5 cm should
be resected whatever the subtype and molecular
subtyping should be considered in two cases. First
is to diagnose f-catenin mutation in HCA <5 cm.
There are no valid data to confirm an increased risk
of malignant degeneration in p-catenin-mutated
HCA <5 cm, and a preoperative diagnosis may
be difficult with liver biopsy because this is made
indirectly by measuring glutamine synthetase on
immunohistochemistry with a heterogeneity of
expression in the nucleus and the cytoplasm [81].
Finally, it was recently demonstrated that only
the mutation on exon 3 but not 7 and 8 is asso-
ciated with malignant degeneration [47]. Thus, in
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Fig.12.5 Young female with a long history of oral contra-
ceptive use presented with acute abdominal pain. Bleeding
HCA (a) with large subcapsular hematoma was diagnosed.
After rapid reanimation and stabilization, the patient was

our experience management should still be based
on gender and size. Second there is a lower risk
of complications in steatotic HCA; thus, cer-
tain women with large HCA (5-7 cm) may be
observed especially if resection is complicated. In
these cases, biopsy with molecular subtyping may
be needed to confirm the diagnosis of HNF1A [6].
Molecular subtyping may also be systematically
performed by biopsy or on the tumor specimen for
randomized studies or for the prospective evalua-
tion of liver biopsy.

Bleeding HCA

Stability must be obtained in the presence of
hemodynamic instability, and patients should be
managed in an intensive care unit [82]. Emergency
surgical resection should no longer be performed
because this procedure requires a large incision,
extended liver resection (resection of HCA and
hematoma), and transfusion and is associated
with a high morbidity and a long hospital stay [6].
Considerable mortality (12.5%) has been reported
following emergency resection [83], and modern
management includes stabilization with or with-
out transfusion, arterial embolization, and delayed
surgical resection [84—87]. In case of urgent sur-
gery, packing is preferred to liver resection to
decrease morbidity and mortality [84]. Delayed
resection is performed 3—4 months following
embolization once the parenchymal hematoma

treated by embolization. (b) A few months later, (¢) major
regression of the hematoma and HCA without any adeno-
matous tissue. This patient was never operated on and,
after a follow-up of 7 years, no recurrence of the disease

has disappeared. This is the best surgical strategy
because in some cases resection can be performed
by laparoscopic approach including minor liver
resection, which is associated with less transfu-
sion, reduced morbidity, and a shorter hospital
stay. In certain patients with complete necrosis on
imaging, simple observation can be an option and
bleeding may result in a spontaneous cure of HCA
(Fig. 12.5). Observation can also be proposed if
bleeding HCAs are not completely necrotic but
have downsized to <5 cm because recurrent bleed-
ing in the same HCA is rare.

Indications for Embolization
in Bleeding HCA

The indications for arterial embolization are not
well known; however, embolization should be sys-
tematically performed in unstable patients, in
those with severe deglobulization, and if an arterial
blush is seen on imaging. Systematic embolization
can also be discussed to stop bleeding, to increase
the rate of necrosis (to avoid delayed resection),
and to downsizing HCA to <5 cm. Repeat emboli-
zation to control recurrent bleeding is rare.

Malignant HCA

If a malignant degeneration is suspected preoper-
atively (rapid growth, slight elevation of AFP, sat-
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ellites nodules), anatomical liver resection is
recommended similar to HCC, especially in a
normal liver, making major liver resection safe. If
the diagnosis is made postoperatively, there is no
need for additional surgery if the resection is per-
formed with free surgical margins because the
risk of satellite nodules or vascular invasion is
rare [6]. On the other hand, if resection is not sat-
isfactory or is incomplete, we suggest a second
intervention for complete resection.

Surgical Resection

When possible the laparoscopic approach should
be the standard procedure because HCA is a
benign disease in young women with long-term
parietal benefits. The advantages of the
laparoscopic approach for morbidity and hospital
stay were recently reported compared to open
surgery in a large French and European multicen-
tric study on 533 resected HCA [88]. Resection
with margins of a few millimeters is sufficient,
but care should be taken in some patients because
it can be difficult to differentiate between adeno-
matous tissue and the normal liver parenchyma.

Indications for Other Procedures
(Ablation and Embolization)

Although embolization is the first choice for
bleeding HCA, its role in non-bleeding HCA is a
subject of debate. Many retrospective studies
have shown a significant decrease in the size of
non-bleeding HCA following classic [89, 90] or
bland embolization [91]. For some authors this
treatment is mainly effective in patients with
multiple and small HCA (<3 cm) [72] and in
those with adenomatosis [92]. We feel that this
treatment is not effective in non-bleeding HCA,
and further studies are needed, especially because
embolization can result in severe necrosis on the
normal liver. Ablation by radiofrequency and
more rarely by microwave [93] has already been
described with good results [94-99] and a low
recurrence rate [96, 97]. However, in most of

those studies, ablation was performed on small
HCA <5 cm for which general treatment is not
needed. However, ablation can be an interesting
option for the treatment of limited size HCA
(4-5 cm) during pregnancy [100], recurrence
after resection [96], difficult intraoperative loca-
tions or the need for major liver resection [98],
and for small p-catenin-mutated HCA.

Indications for Liver
Transplantation

One of the major advantages of the clinical com-
prehension and genotype phenotype classification
(risk factors for complications) of HCA is to limit
the indications for liver transplantation, which is
therefore rare [62]. In the European Liver
Transplant Registry, only 49 liver transplantations
were performed between 1986 and 2013 for liver
adenomatosis [101]. In women with multiple
HCA, only HCA >5 cm should be resected, and
remnant HCA <5 cm remains stable in most cases.
It should be noted that with the routine and fre-
quent use of modern imaging for abdominal com-
plaints, massive adenomatosis with large HCA
involving both liver lobes [102] has become rare.
Liver transplantation should only be indicated in
symptomatic uncontrolled GSD with multiple
HCA [103], men with multiple HCA except GSD
(because the risk of malignant degeneration is
low), recurrent HCA many years after resection of
degenerated HCA, and in patients in which liver
resection is a risk due to vascular anomalies [104]
(HCA and portacaval shunt) or the presence of
underlying liver disease such Budd—Chiari syn-
drome or other chronic liver diseases.

Pregnancy

Normally pregnancy was contraindicated in
patients with HCA due to the risk of disease pro-
gression and rupture and reports of maternal and
fetal mortality [105]. However, the natural his-
tory of HCA from diagnosis to treatment has
completely changed in the last 15 years, and
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HCA is no longer considered to be a contraindi-
cation to pregnancy. We followed 15 pregnancies
in 11 women including 9 with residual
HCA. HCA did not recur in any of the women
without residual HCA (six pregnancies), and two
of those with residual HCA (n = 9) experienced
moderate progression but with no complications.
In another study, 17 pregnancies were followed
in 12 women with HCA < 5 cm. Progression
occurred in four cases, requiring a cesarean in
two (>34 weeks) and preventive percutaneous
ablation [106]. When the diagnosis of HCA is
known before pregnancy (primary diagnosis or
residual HCA after resection), it is recommended
to treat HCA including those between 3 and
5 cm, and percutaneous ablation could probably
play a role in these cases. When the diagnosis is
made during pregnancy, the patients with HCA
<5 cm can be monitored by ultrasound every
2-3 months and closely observed in HCA >5 cm.
In case of disease progression, treatment and
indications depend upon the size of HCA and the
week of gestation. Surgery should be avoided and
replaced by percutaneous ablation or emboliza-
tion. OC use is not absolutely contraindicated,
and low-estrogen content OC or progestative OC
can be used once HCA has been managed and the
effect of OC withdrawal has been observed on
the size of HCA, especially if there are gyneco-
logical indications for this treatment.

Follow-Up

After resection of a single HCA, new HCA
(<3 cm) may develop in 10-15% of cases, but the
patient can be considered cured. After incomplete
resection, residual HCA has been shown to prog-
ress in 15% and regress in 9% [6, 64, 72, 74].
Follow-up should be mainly radiological, prefer-
able with MRI, but ultrasound can be performed
if only the size must be followed. After diagnosis
or management, a yearly CT scan or MRI and
even ultrasound is sufficient following diagnosis
and management. After 5 years and in case of sta-
bility, imaging study can be done every 2 years
for 5 years, and follow-up may be discontinued

after the age of 50 (menopause) because changes
are rare after this age. In a recent study, radiologi-
cal follow-up in 48 women with HCA in the post-
menopausal period showed undetectable lesions
(44%), stability (33%), or significant regression
(19%); thus, follow-up can be discontinued in the
postmenopausal period [107]. In all cases, it is
very rare to observe complications of residual
HCA or newly developed HCA.
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