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Abstract

Background: The mechanisms underlying the pathogenesis of keloids have not been fully characterized. Results of past and present studies have shown that the immune system is actively involved in the development of these lesions. The occurrence of leukocyte infiltration into keloid tissue, and increase in serum immunoglobulinshave been demonstrated; however, no study to date has evaluated serum leukocyte counts and leukocyte distribution in patients with keloids.

Materials and methods: Samples of venous blood were collected from 21 patients with keloids and 20 patients with normotrophic scars for total and differential leukocyte counts.

Results: There were no significant differences neither in mean total leukocyte counts (p<0.343), nor in differential leukocyte counts (neutrophil, p<0.444; eosinophil, p<0.620; basophil p<0.515; monocyte, p<0.688; and lymphocyte, p<0.439) between groups.

Conclusion: No quantitative and qualitative differences were found in leukocytes counts between patients with and without keloids. This confirms the fact that keloid scarring is not an intrinsic disturbance that results in increased cell proliferation. According to this view, keloid scarring may be regarded as an inflammatory disturbance related more to cellular hypermetabolism than to cell hyperproliferation.
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Introduction

Keloid formation results from a disturbance in wound healing caused by an imbalance between collagen synthesis and degradation; however, the mechanisms underlying keloid pathogenesis are not well understood [1]. Keloids are benign neoplasms that grow beyond the boundaries of the original wound. They do not regress spontaneously, and have a high recurrence rate after excision, even when the procedure is combined with other treatment modalities. The condition is characterized by pruritus, pain and hyperemia, suggesting an intermittent, local inflammatory process [2].

An increase in the metabolic activity of fibroblasts, and consequent increase in collagen synthesis, may occur due to a prolonged chronic inflammatory process [3]. This process is characterized at the cellular level by an increase in neutrophils, mast cells, lymphocytes and macrophages [4,5]. In this context, Hazrati & Hoomand [6] observed by microscopy a significantly higher tissue infiltration by these inflammatory cells in keloids than in spinocellular carcinoma. These authors also demonstrated the association between local lymphocytic infiltration and serum lymphocytosis, and exacerbation of immediate and delayed hypersensitivity skin reactions in patients with keloids [7,8].

The relationship between keloid and the immune system [4,7]	becomes more important in patients with keloids and high serum IgE levels [8]. This immunoglobulin induces mast cell degranulation, which triggers proinflammatory signaling, which in turn will induce collagen deposition [7].

Immunoglobulins G, M and A, and the C3, C4 and C1q complement components have been associated with keloid formation; however, there is divergence in the literature concerning their level variation in patients with keloids [4,5]. On the other hand, it has been established that atopic patients are more susceptible to develop keloids [9].

Despite the fact that all evidences point to a relationship between the immune system and the pathogenic mechanisms of keloids, no studies were found in the literature evaluating serum leukocyte counts in patients with keloids. Therefore, the aim of this study was to investigate serum leukocyte counts and leukocyte distribution in patients with keloids.

Materials and Methods

This controlled study was conducted with 41 patients who attended the Plastic Surgery Outpatient Clinic of the Federal University of Sao Paulo. Participants were selected and divided into two groups: Keloid Group (KG: n=21; 6 men; median age, 29 years), and Control Group (CG: n=20; 14 men; median age, 23 years).


The keloid group consisted of patients with keloid scars located on the trunk, including the region between the transverse plane at the level of the sternoclavicular joint and transverse plane at the level of the upper margin of the pubic symphysis, comprising the whole-body perimeter. Patients with keloids of more than 1-year duration, which were showing clinical activity, such as pruritus, pain and hyperemia, alone or in combination, were included in this group. The control group included patients with normotrophic scars of more than 1-year duration, without past or current keloid or hypertrophic scars. Patients with treated or recurrent keloids of less than 1-year duration following previous excision, collagen disorders, malignant neoplasia, or those who underwent chemotherapy or corticoid treatment were excluded from the sample.

All patients responded to a medical history questionnaire, which also included questions on the characteristics of the keloid (location, presence of local pruritus, pain and hyperemia, causes of keloid formation, and keloid duration) and history of atopy. Scar pain and pruritus were measured using a visual analogue scale (VAS) rated from 0 (no symptom) to 10 (maximum symptom intensity) [10]. After, a venous blood sample was taken from the forearm of each patient for total and differential leukocyte counts. All laboratory tests were performed by the Central Laboratory at the Federal University of Sao Paulo Hospital (Unifesp).

Student's t-test was used to compare the mean absolute count of each leukocyte cell type (neutrophils, eosinophils, basophils, monocytes, and lymphocytes) at a significance level of 0.05 (p < 0.05).

The present study was approved by the Research Ethics Committee of the Federal University of Sao Paulo (Unifesp), Brazil, and was performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki. Written informed consent was obtained from all patients. Patient anonymity was assured.

Results

With regard to atopy, 24.4% of the patients in the keloid group and 17.1% of the patients in the control group had allergic rhinitis and contact dermatitis according to the medical history questionnaire.

There were no significant differences either in mean total leukocyte counts or differential leukocyte counts (neutrophils, eosinophils, basophils, monocytes, and lymphocytes) between groups (Table 1).



Table 1:   Mean absolute counts of differential leukocytes (neutrophils, eosinophils, basophils, monocytes, and lymphocytes) and total leukocytes in the keloid (n=21) and control (n=20) groups.
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Discussion

The present study was based on the work of Hazrati & Hoomand [6], who raised the hypothesis that patients with keloids did not have the tendency to develop spinocellular carcinoma and viceversa. This proposition was based on inflammatory parameters; the authors observed increased lymphocyte count in the serum and tissue of patients with keloids, and exacerbation of immediate and delayed hypersensitivity skin reactions in patients with skin carcinoma. Their study was conducted with 68 patients.

When compared with patients with normal skin, patients with keloids have increased levels of immunoglobulins, complement components, and pro-inflammatory cells [3,4,7,8], as in the lymphocyte infiltrate, containing high concentrations of T-cells (CD3+, CD4+, CD45RO+, and HLA-DR+), dendritic cells (CD1a+, CD36+, HLA-DR+, and ICAM-1+), macrophages, and mast cells[4,5,7]	. This increase in cell number definitely demonstrated that the immune system is constantly active [4], recruiting elements for regulation of inflammation in the keloid tissue [1,2]. These phenomena imply that the existence of a systemic inflammatory state would provide an appropriate microenvironment for keloid formation and growth [2].

Keloid fibroblasts produce more collagen than normal skin fibroblasts [1,2]. However, there are no differences in growth and proliferation between keloid and normotrophic scar fibroblasts [11]. Therefore, the increased collagen production in keloids is related to an increase in fibroblast activity, characterizing a hyperactive state of these cells, which results in higher energy consumption [12]. Hyperactivity of fibroblasts is associated with deregulation of cytokines, interleukins, and growth factors (especially TGF-beta) [2], which have proven to induce keloid growth. Hence, after its development, the keloid itself creates a self-perpetuating cycle [2].

However, in the present study, there were no significant differences in the total and differential leukocyte counts between patients with and without keloids. These results confirm the fact that keloid scarring is not an intrinsic disturbance that results in increased cell proliferation, as demonstrated with respect to keloid fibroblasts (no quantitative differences between keloid and normal skin fibroblasts were detected). Keloid fibroblasts show increased activity, resulting in increased collagen synthesis, rather than increased proliferation. According to this view, keloid scarring should be regarded more as a disturbance in cellular hypermetabolism than as a disturbance in cell hyperproliferation [1,13]. This may explain the results with respect to serum leukocytes.

In comparison with the control group, the keloid group had a higher prevalence of atopy, pruritus, pain, and hyperemia, of which pruritus was the most frequent symptom. This is in agreement with the literature [1,9]. These symptoms are indicative of a neurogenic inflammatory activity intrinsic to the keloid that is represented by the presence of a large number of nociceptive nerve endings in this tissue [14], higher levels of proinflammatory neuropeptides, such as CGRP [15], and a functional disturbance of this innervation [14,15].

Although the presence of the Immune System in the genesis and maintenance of the inflammatory process involved in keloid is verified at serum and histological levels, leukocytes quantification in the peripheral blood was not altered. Even when the keloid presented exacerbated clinical symptoms. The present study suggests that further research is necessary to investigate differences in a possible systemic inflammatory state, either in the level of cell signaling or gene expression, in patients with keloids.

Conclusion

In conclusion, there are no quantitative and qualitative differences in serum leukocyte counts in patients with keloids.
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