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number of moderately atypical spindle or stellate-shaped cells with
large hyperchromatic nuclei with some observed multinucleations.
Cytoplasm is often elongated and eosinophilic. Some rare mitotic
figures were present. These cells express pancytokeratin and SMA,
with no expression of H-caldesmon. In case of perforated acute
appendicitis, cytokeratin- and SMA-positive myofibroblasts are
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the origin of subserosal myofibroblastes. One theory postulates that
these cells could originate from CD34 positive stromal cells, a second
one links these cells to mesothelial cells and recently, it is believed that
submesothelial cell could be the origin.
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Introduction:-
Myofibroblasts are found as normal cells in many organs, including the digestive tract, where they predominate in
the pericryptal region. [1-8] These cells play an important role in organogenesis and wound healing [7]

Although myofibroblasts could be present in the serosa in cases of ulcer and neoplastic disease, they are generally
absent in this location. [1,2,9]

There are several theories trying to explain the origin of subserosal myofibroblastes. One theory postulates that these
cells could originate from CD34 positive stromal cells, a second one links these cells to mesothelial cells and
recently, it is believed that submesothelial cell could be the origin as in cases of perforated gastric and duodenal
ulcers. [4,6,10,11]

This later theory could be an explanation for observed myofibroblasts in the appendix subserosa in cases of
appendicitis with perforation, as it was already demonstrated in a recent study [12,13]
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In this work, we report the case of an acute perforated appendicitis in which cytokeratin positive myofibroblastes
were observed in the subserosa. Our work contains a literature review and aims to prevent over interpreting the
presence of cytokeratin myofibroblasts in the subserosa in perforated appendicitis as a neoplastic disease.

Case report:-

We report the case of a 7 years old boy, who was admitted to the emergency room for an appendicular syndrome
made of 12 hours history of right iliac fossa pain, fever and vomiting. Explorations have revealed a thickened
appendiceal wall with suspicion of perforation. White blood cells count was at 16.10° WBC/I. No other abnormal
clinical or biological findings were observed.

A diagnosis of acute appendicitis with suspicion of perforation was made. An appendicectomy was performed with
revelation of an appendiceal wall perforation.

Gross examination revealed a 7x1cm appendix specimen with a 0,4cm perforation on its tip. The serosa was
congested and the mucosa showed ulceration and hyperemia.

The histological examination showed a dense neutrophilic infiltrates of the wall of the appendix. Samples taken
from the area of perforation showed a connective tissue that was infiltrated by a large number of moderately atypical
spindle or stellate-shaped cells with large hyperchromatic nuclei with some observed multinucleations. Cytoplasm is
often elongated and eosinophilic. Some rare mitotic figures were present. (Figure 1 and 2)

An immunohistochemical study has revealed that the observed atypical cells mutually express pancytokeratin and
SMA, with no expression of H-caldesmon. (Figure 3)
The use of anti-CD34 antibodies has revealed disappearance of CD34 positive stromal cells in the subserosa.

Discussion: -
Myofibroblasts, as in other parts of the digestive tract, are normally found only in the pericryptal region of the
appendiceal mucosa [13]

This fact has been already proven in the stomach, duodenum, colon and recently in the appendix. [7, 8, 13, 14]

The origin of normal pericryptal myofibroblasts is not yet fully elucidated. On one hand, in a study made by Brittan
et al., the myofibroblasts, normally present in the pericryptal region of the human small intestine and colon could
originate from the bone marrow. [15]

On the other hand, these normal myofibroblasts could originate from the adventitial cells of the submucosa blood
vessels, as proposed in a study by Powell et al. [7,8]

Cytokeratin-positive myofibroblasts in the subserosal layer were first observed and described in gastric and
duodenal ulcers by Pitt and Haboubi [9]

As in cases of gastric and duodenal ulcers, Cyokeratin positive myofibroblasts are observed in the subserosa in and
around the area of perforation in cases of acute appendicitis with perforation. [4, 6, 13]

In a recent study by T. Hamauzu et al., it was observed that cases of acute appendicitis with perforation were
characterized by an abundant number of Pancytokeratin-positive myofibroblasts and complete absence of CD34-
positive stromal cells in the subserosa of the area of perforation. [13]

Many hypotheses trying to explain the origin of these myofibroblasts exist. The more recent one postulate that they
could originate from the CD34-positive stromal that are normally present in the appendiceal subserosa and disappear
in many lesions of the appendix. [4,6,10]
In the study conducted by Hamauzu et al., using double staining with SMA and Cytokeratin, it was postulated that
since subserosal myofibroblasts co-express SMA and Cytokeratin, the most possible origin is therefore the
submesothelial or mesotheliale cells. [13]
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One of the reasons why to consider submesothelial cell as a potential origin for cytokeratin-positive myofibroblasts,
is the fact that submesothelial cells are regarded as multipotential mesenchymal cells since they do express low
molecular weight cytokeratin as well as vimentin while proliferating in case of mesothelial injuries. [16]

The cellular transformation is a well-known phenomenon that occurs in the aim of recompensing tissue injury, as it
was also postulated in a study by Amari et al. where it was shown that the fibroblast is the origin of regenerated
mesothelial cells that cover the surface of the body cavities. [17]

However, a more recent study showed that mutlipotent subserosal cells, rather than submesothelial cell could be the
origin -based on immunohistochemical studies- of activated cytokeratin-positive myofibroblasts. [13]

. (HE;

Figure 2:- Mlcrophotography showmg that subserosal myoflbroblasts have often hyperchromatic nuclei with some
observed multinucleations. Cytoplasm is often elongated and eosinophilic. (HE; 400X).
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Figure 3:- Microphotography showing expression of pancytokeratin by subserosal myofibroblasts.

Conclusion:-

The theories discussing subserosal cytokeratin-positive myofibroblasts contribute to a better understanding of the
origin and exact role of these cells appearing around the perforation zone of appendicitis, however more
investigations are needed.
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