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Abstract
Introduction: Hepatic mesenchymal hamartomas are rare benign tumours. Although most cases are discovered after birth, 
a few antenatal diagnoses have been reported in the literature.

Case Presentation: This is an 8-month-old girl with a prenatal diagnosis of a non-vascular an echogenic intra-abdominal 
mass, 30 mm in size, without septum.
After birth, a CT scan showed an exophytic cystic mass of the left liver in segments 2, 3 and 4. It measured 83*37*84 mm. It 
was next to the liver's left portal branch and away from the hepatic veins. Tumour markers were negative.
The patient underwent surgery at 8-month-old via a right subcutaneous incision and was found to have a thin-walled cystic 
mass. This mass was exophytic in relation with segments II and III, measuring 8cm with a cleavage plane, and the entire mass 
was resected.

Conclusion: Mesenchymal hamartoma is a rare benign pathology that can be diagnosed antenatally. Complete resection is 
recommended with a favorable outcome.
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1. Introduction
Hepatic mesenchymal hamartomas are rare benign tumors 
of the liver. They are defined as a focal proliferation of mature 
normal cells and native stroma that are epithelium-free, well 
circumscribed, and remote from the bile ducts. They typically 
manifest in early childhood, with patients aged between 1 
month and 5 years [1]. Only a handful of cases have been 
identified prenatally, with ultrasound findings exhibiting 
considerable variability [2]. 

Complete resection is the recommended therapeutic 
approach, with a favorable outcome [2]. We report here a case 
of prenatally diagnosed hepatic mesenchymal hamartoma 
that was successfully treated. 

1.1. Aim
A thorough understanding of the natural history of these 

tumors and skillful surgical treatment are indispensable 
elements of care. 

2. Case Report
This is an 8-month-old girl with a prenatal diagnosis of 
a non-vascular anechogenic intra-abdominal mass, 30 
mm in size, without septum, discovered during the third-
trimester ultrasound. She was born at term by caesarean 
section due to macrosomia and gestational diabetes. The 
infant demonstrated effective adaptation to life outside. No 
palpable mass on clinical examination was found. 

Abdominal ultrasound revealed the presence of a cystic mass 
in anterior of the left hepatic lobe with transsonic content, 
without clean wall or tissue component, with cloisons, some 
of which are thickened, measuring 79*40*70mm (figure1). 
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Figure 1: An Abdominal Ultrasound Showed Cystic Mass in Front of the Left Hepatic Lobe with Transsonic Content

Figure 2: CT Scan of the Abdomen Showed 

Figure 3:  A) B) Intraoperative Photography: Hepatic Mesenchymal Hamartomas.

A Computed tomography (CT) scan showed an exophytic 
cystic mass of the left liver in segments 2, 3 and 4. It measured 
83*37*84 mm (figure2). It was next to the liver's left portal 

branch and away from the hepatic veins. On a clinical X-ray, 
the left liver's mesenchymatous hamartoma appears. 

An exophytic cystic mass of the left liver. Tumour markers 
were negative.  And she has since been lost to follow-up.  After 
7 months, she returned for a follow-up consultation. There 
were no identifiable functional signs. Clinical examination 
revealed no abnormalities. 

The radiological examination by ultrasound and abdominal 
CT scans revealed the same findings as those observed 

at birth. The patient underwent surgery at 8-month-old 
via a right subcutaneous incision and was found to have a 
thin-walled cystic mass with translucent fluid content that 
was not infected on aspiration. This mass was exophytic 
in relation with segments II and III, measuring 8cm with a 
cleavage plane, and the entire mass was resected (figure3: 
A and B). 

Pathological examination confirmed the diagnosis of 
mesenchymal hamartoma.
After one year on follow-up, ultrasound revealed a normal 
liver with no residual or recurrent tumour. 

3. Discussion
Mesenchymal hamartomas were first described in the 
literature in 1903 by Mares [2]. Initially, these lesions were 
variously referred to as hepatic lymphangiomas and cavernous 
lymphangiomatoid tumors. They were subsequently grouped 
together under the term “mesenchymal hamartoma.” These 
rare benign hepatic tumors that represent 5-8% of primary 

hepatic tumors [3]. They are the most frequent hepatic 
tumors in children after hemangiomas [4]. 

Some author has suggested that it is an anomaly of 
connective tissue development during fetal life, rather than 
a true neoplasm [5,6]. They also showed that this pathology 
could be the consequence of biliary obstruction, ischemia or 
disordered hyperplasia. 

Kapur identified genetic alterations in mesenchymal 
hamartomas, including androgenetic-biparental mosaicism 
(ABM) and chromosomal rearrangements, which activate 

A B
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the chromosome 19q microRNA cluster (C19MC) [6].  A 
few cases of antenatal diagnosis have been described in the 
literature (approximately 25 cases) [4]. 

It may manifest as a cyst or solid mass at antenatal ultrasound. 
In general, fetal liver hamartomas are mostly avascular 
lesions on Doppler [1]. While histologically benign, it can 
cause heart failure due to arteriovenous shunting, as well as 
compression of the inferior vena cava and umbilical vein [1]. 
It is important to be careful when doing ultrasounds during 
pregnancy, especially if the mother's alpha-fetoprotein levels 
are high as not to break up.  Some factors were associated 
with a poor outcome: early onset, tumor size, rapid growth 
rate, the presence of hydrops, and compression of arteries 
by hydramnios [1,5,7].  Liver hamartomas are usually not 
associated with any abnormality. However, they can be 
linked to other conditions, including heart disease, intestinal 
problems, and kidney disease [8-10]. 

In regard to the mode of delivery, a cesarean delivery is not 
recommended unless there is a large tumor or fetal distress 
[1]. After birth, the smallest hamartomas are usually without 
symptoms. For larger tumors, the most common signs are a 
swelling in the abdomen and a noticeable mass. 

The tumor can make the aFP levels in the blood higher, but 
they are usually normal. Sometimes the Gamma-glutamyl 
Transferase (GGT) levels are higher [11]. 

Given that ultrasound is the preferred initial assessment 
modality for children, findings can range from small cyst 
to large septate cyst, with varying degrees of associated 
echogenic solid tissue. On color Doppler, hepatic 
mesenchymal hamartomas are typically avascular or have 
low blood flow. 

Abdominal computed tomography (CT) scan showed a 
multiloculated cystic tumor with a variable amount of 
solid tissue. Cysts are frequently septated. This multi-cystic 
configuration is commonly referred to as the “Swiss cheese 
appearance”. 

CT scan is an effective method for investigating the extent of 
the lesion and its relationship to other organs. 

MRI can show the different parts of MHL and how they fit 
into the tissue around them. The MRI appearance of MHL 
depends on the protein content of the fluid and the presence 
of stromal elements [12]. 

Although some authors have proposed fetal aspiration 
[13,14]. The results have been unsatisfactory. Thus, prenatal 
treatment is only a temporary decompression. 

After birth, Non-operative management has been suggested 
in literature given that spontaneous regression of these 
lesions has been documented [8]. However, complete 
surgical excision is the only curative option to avoid the risk 
of recurrence and malignant transformation [2,8]. 

At section, there are multiple cysts containing a gelatinous 
serous fluid, but never bile. The composition of this fluid is 
similar to that of plasma, apart from a lower concentration of 
protein, cholesterol and glucose [15]. 

Although the prognosis after resection is excellent, clinical 
and radiological follow-up is recommended for at least 5 
years to avoid long-term complications [8,10,16]. 

4. Conclusion
Mesenchymal hamartoma (MHL) is a rare, benign condition 
that could be better managed if diagnosed antenatally. 
Postnatally, radiological investigations (ultrasound and 
abdominal CT scans) are indicative of the diagnosis, with 
characteristic MHL findings including solid, cystic, non-
vascularised or poorly vascularised liver masses. Complete 
resection of the tumour post-natally is an effective treatment 
with an excellent long-term prognosis. 

Limits
It's a case report so we can't draw any relevant conclusions 
also, lacks precise data on the evolution of the mass during 
the 8 months prior to surgery. 

Parental Consent for Minors
Written informed consent was obtained from the patient's 
parents/ legal guardian for publication of this case report 
and accompanying images. A copy of the written consent is 
available for review by the Editor-in-Chief of this journal on 
request. 
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Variable β coefficient S.D. T-STAT p value
PI 1.051 0.5513 1.91E+00 0.04916*
GI 0.3983 0.8148 4.89E-01 0.32
BI -0.0852 0.06708 -1.27E+00 0.1223
PD 0.4996 0.4486 1.11E+00 0.1511
CAVEOLIN-1 0.09386 0.07664 1.23E+00 0.1301
AZUROCIDIN -0.2622 0.2168 -1.21E+00 0.1329

Table 6: Multiple linear regression analysis of the clinical parameters and the GCF levels of caveolin-1 and azurocidin 
with CAL as the dependent variable in chronic periodontitis patients in the newly diagnosed diabetic group

Multiple R 0.9884
R square 0.9769
Adjusted R Squared 0.9539
F-TEST (value) 42.35
p value <0.001**

4. Discussion
Periodontitis is a common, complex and chronic inflammatory 
disease in which disease progression involves intricate 
interactions between biofilms and the host immune system, 
leading to destruction of the supporting structures of the 
teeth. A significant interrelationship between periodontal 
disease and systemic health has been established and 
may predispose, accelerate or increase the progression of 
periodontitis.

Diabetes mellitus is a group of complex multisystem metabolic 
disorders that are a proven risk factor for periodontitis and 
has been supported by ample evidence. Conversely, there is 
evidence that periodontitis can adversely affect glycaemic 
control.

Caveolin-1 is an integral membrane scaffolding protein 
localized on the cytoplasmic side of the peripheral 
membrane of caveolae. It is present in several types of cells 
but is abundant in endothelial cells, fibroblasts, adipocytes 
and smooth muscle cells [16]. Recently, the colocalization of 
Cav-1 in hPDLCs and HGFs has been strongly demonstrated 
[17, 18]. In addition to its diverse cellular presence, Cav-1 is 
implicated in several cellular processes, such as inflammation. 
During inflammation, it serves as an immunomodulatory 
agent by modulating the activity of immune cells such as 
neutrophils, lymphocytes and APCs [16]. 

The azurophilic granules of neutrophils contain the 
antimicrobial protein azurocidin. Azurocidin exhibits a 
broad spectrum of antimicrobial activity, particularly against 
gram-negative bacteria. It also has chemotactic effects 
on monocytes/macrophages and T cells and enhances 
macrophage phagocytosis. During inflammation, the 
release of TNF-α and IL-6 from monocytes in response to 
lipopolysaccharide (LPS) is induced by azurocidin [19].

In light of the current understanding of the role of caveolin-1 
and azurocidin in the inflammatory process, the present 
study was designed to estimate the GCF levels of caveolin-1 
and azurocidin in selected study groups to correlate these 

levels with periodontal clinical parameters and to explore 
the possibility of using these factors as biomarkers in 
periodontitis and diabetes mellitus.

The mean PI value of Group III was highest, which is in 
accordance with the study by Campus et al [20]. This can be 
attributed to diabetic patients having more dental plaque 
and poorer oral hygiene than nondiabetic patients, which 
may be attributed to higher levels of glucose in gingival 
crevicular fluid and saliva [21].

When the mean GI was compared between groups, it was 
highest in Group III, similar to the findings of the study by 
Norma Sznajder et al., hence validating the microvascular 
changes in the endothelium of diabetic patients [22]. The 
mean BI was significantly lower in the chronic gingivitis 
group than in the nondiabetic and diabetic groups, similar 
to the findings of Tchobroutsky [23]. This may be because 
excess production of cytokines in diabetic patients plays an 
important role in both micro- and macrovascular alterations, 
which promote bleeding on probing [24]. Increased glucose 
levels in GCF may also result in altered plaque microflora, 
causing an increase in gingival bleeding [25]. 

In addition, the diabetic group showed significant increases 
in the mean PD and CAL, with highly significant p values 
(≤0.001), similar to the findings of Barnett et al. and 
Campbell et al. [26, 27]. Chavarry and coworkers carried 
out a systematic review and meta-analyses that indicated 
a significantly greater mean CAL and a greater mean 
periodontal probing depth in individuals with type 2 diabetes 
mellitus than in control subjects [28]. This can be explained 
by the fact that during the inflammatory response to the 
bacterial toxins in periodontal tissue, various cytokines, 
prostaglandins, and interleukins are released, which play a 
major role in the amplification of tissue destruction.

Gingival crevicular fluid comprises an assemblage of cellular 
and biochemical factors that determine the metabolic status 
of several components of the periodontium. The collection 
of GCF is a relatively simple and noninvasive procedure. 

https://www.wecmelive.com/
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Therefore, the levels of Caveolin-1 and Azurocidin were 
estimated using GCF samples in this study.

According to the evaluation of Caveolin-1 levels, Group 
III had significantly greater caveolin-1 levels (p<0.001*). 
The caveolin-1 levels were lowest in Group I. However, the 
caveolin-1 levels were greater in Group II than in the chronic 
gingivitis group, suggesting that Caveolin-1 plays a role in 
regulating inflammatory conditions through its effector 
responses for immune cells, leading to its immunomodulatory 
function. These findings are in accordance with those 
of a 2012 study by Takizawa et al., which suggested that 
secreted caveolin-1 derived from periodontal fibroblastic 
cells enhances inflammation [29]. The mechanism for this 
inflammatory pathway was proposed by Yamaguchi et al. 
in 2008, who suggested that Cav-1 is involved in IL-6, a 
potent inflammatory mediator, and enhances the production 
of cathepsin, which causes intracellular proteolysis and 
extracellular matrix remodelling, leading to tissue destruction 
in periodontitis [30]. In 2015, Lee et al. reported that Cav-1 
inhibition positively regulates osteoblastic differentiation in 
hPDLCs, cementoblasts and osteoblasts [18]. 

In addition to its role in periodontal tissue, Cav-1 has been 
shown to be involved in systemic inflammatory conditions 
in several studies, as evidenced by Ohnuma et al. in 2006 
and Hu et al. in 2007. These authors suggested that Cav-1 
expressed in neutrophils plays an important role in the 
mechanism of PMN activation-mediated inflammation and 
that Cav-1 interaction with immune cells leads to antigen-
specific T-cell activation. Additionally, overexpression of Cav-
1 aggravates the inflammatory response [16,30, 31]

Several other animal studies have also shown a positive 
correlation between Cav-1 and chronic disease conditions 
[32-34].

However, in contrast to previous and present data, a study 
by Agarwal et al in 2010 revealed the role of Cav-1 as a 
negative regulator of EMMPRIN in neuroinflammation [35]. 
A similar result was obtained by Wang et al. in 2013, who 
demonstrated the colocalization of EMMPRIN in gingival 
tissues. Their study concluded that Cav-1 impairs EMMPRIN 
glycosylation, leading to decreased MMP production in 
periodontal disease [36].

In a study by Bae et al in 2019, Cav-1 expression increased 
under cytokine influence, leading to beta cell apoptosis and 
diabetic conditions [37]. This finding strongly explains the 
elevated levels of Cav-1 in group III in the present study. 
Various studies conducted by Ortega et al. have suggested 
that Cav-1 plays a role in the inflammatory response to 
insulin, confirming the direct contribution of Cav-1 to the 
maintenance of insulin in the body [38]. Under the influence 
of chronic inflammatory conditions and long-term glucose 
exposure, insulin sensitivity is compromised, leading to 
enhanced Cav-1 expression as an adaptive response [39,40]. 
In support of this, Haddad et al., in 2020, also reported 
that continuous exposure to high glucose concentrations 
increased Cav-1 and IR expression and impaired insulin 

signaling, leading to insulin insensitivity [41]. The possibility 
of newly diagnosed type 2 diabetes patients being under 
long-standing undiagnosed glucose exposure is likely due 
to elevated Cav-1 levels. In another previously conducted 
study by Kabayama et al. in 2007, under the influence of 
TNF-α-induced insulin resistance, IR and Cav-1 dynamically 
segregated [42]. This can indicate that under inflammatory 
conditions, Cav-1 tends to be dissociated from IR, leading 
to an increase in its level and impaired insulin signaling, as 
has also been suggested by the current study. Furthermore, 
evidence also suggests that Cav-1 may be involved in 
diabetes-associated inflammation because of the two-way 
relationship between diabetes and periodontitis.

Because of its ability to affect numerous cellular pathways, 
Cav-1 is also involved in various diabetes-associated 
complications. A 2017 study by Ding et al reported the 
association of Cav-1 expression with the progression of 
diabetic peripheral neuropathy, which is considered to be an 
important cause of ulcers in diabetic patients and can lead 
to compromised quality of life [43]. A review by Krieken 
and Krepinsky in 2017 showed that under high glucose 
conditions, Cav-1-mediated signalling leads to increased 
ECM accumulation, leading to DN [44]. In addition, in 
2019, Bonds et al. reported a correlation between Cav-1 in 
type 2 diabetes mellitus and its effect on the development 
of Alzheimer’s disease; however, this relationship is still a 
debated topic [45]. Nonetheless, other studies have shown 
the association of caveolin with diabetes complications such 
as diabetic retinopathy. Cardiovascular diseases such as 
coronary disease, cerebrovascular disease, peripheral artery 
disease and myocardial impairment [41]. 

The data of the current study and the aforementioned 
studies support that Cav-1 is upregulated in chronic disease 
conditions such as periodontitis and diabetes. Furthermore, 
its association with diabetes-related complications makes it 
a strong therapeutic molecular target for improving quality 
of life.

According to Pearson’s correlation analysis of all three groups, 
caveolin-1 expression correlated significantly with clinical 
parameters, indicating that an increase in GI, PI, bleeding on 
probing, probing pocket depth and clinical attachment loss 
subsequently resulted in an increase in the level of Cav-1 in 
the GCF, indicating that Cav-1 is a biomarker that is positively 
associated with inflammation in periodontitis and diabetes 
mellitus patients.

In this study, the levels of azurocidin were also analysed, and 
they were significantly (p<0.001*) greater in the periodontitis 
group than in the gingivitis group. These findings were in 
agreement with the findings of the first study conducted by 
Choi et al. in 2011. The authors revealed that azurocidin in 
the GCF is an upregulated protein in periodontitis patients 
[46]. Another study by Leppilahti et al. in 2014 revealed 
elevated levels of azurocidin in the GCF of patients with 
gingivitis and periodontitis, with higher concentrations 
in the periodontitis group [47]. In 2018, Guzman et al. 
conducted proteomic profiling of the GCF of periodontitis 
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patients and concluded that azurocidin was upregulated at 
baseline in periodontitis patients and decreased in value 
after periodontal therapy [48]. 

Recently, in 2020, Afacan and Atmaca Ilhan studied azurocidin 
in saliva and reported that there was a greater level of 
salivary azurocidin in periodontitis patients. Moreover, 
azurocidin has been reported to be elevated even in plasma 
during systemic septic conditions [49]. A review by Stock et 
al. in 2018 illustrated the role of neutrophil granule protein 
involvement in chronic inflammatory conditions such as 
Alzheimer’s disease [50].

Our study is the first to analyse the levels of azurocidin in 
the GCF of patients with chronic periodontitis and newly 
diagnosed type 2 diabetes mellitus. The greatest amount of 
azurocidin was detected in Group III. These findings imply 
that azurocidin is elevated in chronic disease conditions such 
as periodontitis and diabetes. The proposed mechanism is 
that AZD is stored not only in azurophilic granules but also 
in other granules, such as secretory granules, and under 
chronic conditions, AZD is secreted from these granules, 
leading to an increase in the number and specific regulation 
of monocyte recruitment and activation. These factors 
increase cytokine release, cause destruction to the host and 
perpetuate inflammation. A study carried out by Huang et 
al. in 2018 showed strong evidence of increased neutrophil 
counts in newly diagnosed type 2 diabetes patients, which is 
in accordance with our study [20].

Pearson’s correlation analysis of the periodontal parameters 
revealed that AZD was significantly correlated with the 
clinical parameters, indicating that it is a biomarker that is 
positively associated with inflammation in periodontitis and 
diabetes mellitus patients. This finding is well supported 
by a study conducted by Ipek et al. in 2018 in which the 
authors investigated the role of azurocidin and reported that 
azurocidin is a potent marker of inflammation [12]. 

Multiple linear regression analysis was used to evaluate the 
joint effect of all the periodontal parameters (PI, GI, BI, PD, 
Caveolin-1, and Azurocidin) with CAL (as the dependent 
variable) in all three groups, which implies that there is a 
significant relationship between the set of predictors and 
the CAL.

Although there are highly significant data related to the 
findings of our study, there are still some limitations. One 
of the major limitations of the study is that a larger number 
of study participants need to be recruited to overcome the 
variability in the results. Moreover, the levels of caveolin-1 
and azurocidin need to be studied at different stages of the 
disease to determine the relationship between these two 
molecules and the disease process. Future studies can be 
designed to study the correlation of the expression of the 
molecules within groups with different variants of diabetes 
status and duration with HbA1c levels, which may clarify 
the relationship between the initiation and progression of 
periodontal disease.

5. Conclusion
To the best of our knowledge, the present study is the first to 
analyse the GCF levels of caveolin-1 and azurocidin in chronic 
periodontitis patients and chronic periodontitis patients 
with newly diagnosed type 2 diabetes. Our study revealed 
a correlation between the GCF levels of caveolin-1 and 
azurocidin in periodontitis and diabetes mellitus, suggesting 
that these two factors are potent markers of inflammation 
and have high diagnostic value. This finding underscores the 
importance of both molecules in normal and disease states 
and emphasizes the need for further research in this area.
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