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ABSTRACT
Introduction: In schistosomiasis, the intestinal and peritoneal
pseudotumoral forms are rare. They may be mistaken for an intestinal
carcinoma or peritoneal carcinomatosis and tuberculosis. We have
studied 14 cases of pseudo tumors from “Hospital das Clínicas” examined
at the Department of Pathological Anatomy of the Medical School
of “Universidade Federal de Minas Gerais”, Belo Horizonte, Brazil,
from 1964 to 1984 and at “Laboratório Tafuri de Patologia” (Tafuri
Pathology Laboratory) in 2012. Methods: The study was based in the
histopathological analysis of tumor fragments embedded in paraffin, cut
(5 m), stained with hematoxylin-eosin, Gomori trichrome and Picrosirius
Supra Red to identify collagen types I and III and examined under light
and polarizing microscopes. Results: Eleven (73.3%) out of 15 cases
were located in the large intestines (LI): five in the sigmoid, three in the
rectum, one in the cecum, one in the transverse colon and one in the
descending colon. Four (26.66%) were located in the abdomen: in the
free abdominal cavity, in the epiploon, in the retroperitoneum and in
the parietal peritoneum (one each). In the LI, they have grown towards
the light, on the wall and on the subserosa. There were two dominant
histological features: lesion consisting predominantly of conglomerates
of granulomas around several modulated, confluent eggs, virtually all
in the productive phase or in the healing phase by fibrosis (11 cases),
or by diffuse fibrosis involving eggs, often calcified, with a low trend to
form granulomas (4 cases). All cases have shown a predominance of type
I collagen fibers over those of type III. In our study, there were cases
clinically simulating carcinoma o LI, peritoneal carcinomatosis and
tuberculosis. Conclusion: Fibrosis around granulomas or among them
is controlled by mechanisms, which are still unclear of the reactive type
to the action of soluble egg antigens (SEA).
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RESUMO
Introdução: A forma pseudotumoral intestinal e peritoneal da
esquistossomose é rara. Pode ser mal interpretada como carcinoma do
intestino ou carcinomatose e tuberculose peritoneal. Foram estudados
14 casos de pseudo tumores provenientes do Hospital das Clínicas
examinadas no Departamento de Anatomia Patológica da Faculdade de
Medicina da Universidade Federal de Minas Gerais, Belo Horizonte,
Brasil, entre 1964-1984 e um do Laboratório Tafuri de Patologia, em
2012. Métodos: O estudo baseou-se na análise histopatológica de
fragmentos de tumores incluídos em parafina, cortados (5µm), corados
pela hematoxilina-eosina, tricrômico de Gomori e Picro Sirius Supra
Red para identificação do colágeno I e III e examinados em microscópio
ótico e de polarização. Resultados: Onze (73,3%) dos 15 casos estavam
localizados no intestino grosso (IG): cinco no sigmoide, três no reto,
um no ceco, um no transverso e um no descendente. Quatro (26,66%)
se desenvolveram no abdômen: na cavidade livre, no epiplon, no
retroperitônio e no peritônio parietal (um cada). No IG cresceram em
direção da luz, na parede, na subserosa. Havia dois quadros histológicos
dominantes: lesão constituída predominantemente por conglomerados
de granulomas em torno de numerosos ovos, modulados, confluentes,
quase todos na fase produtiva ou de cura por fibrose (11 casos), ou por
fibrose difusa envolvendo ovos frequentemente calcificados, com escassa
tendência à formação de granulomas (4 casos). Em todos os casos, houve
predominância das fibras colágenas de tipo I sobre as de tipo III. No
nosso material houve casos simulando clinicamente carcinoma do IG,
carcinomatose e tuberculose peritoneal. Conclusão: A fibrose em torno
dos granulomas ou entre eles é comandada por mecanismos ainda não
totalmente esclarecidos de tipo reacional à ação dos antígenos dos ovos
(SEA).
Palavras-chave: Esquistossomose mansônica. Peritônio. Intestinos. Granuloma. Fibrose. Colágeno.

INTRODUCTION
In one century of researches on schistosomiasis (1908-2007)
in Brazil, where it is an endemic disease, 4,971 papers were published in 358 Brazilian journals1 and 1,229 theses and dissertations were completed from 1908 to 2009.2 Among the papers
published, there were about 58 cases of the pseudotumoral form
of schistosomiasis (PTFS) located in the intestine and/or in the
peritoneum3 and one thesis related to this issue.4 In this location,
PTF represents about 1.2% of publications on schistosomiasis in
Brazil. Publications on this topic are also rare in English scientific
journals (about 40 cases). Most of them refer to one or two cases.
The largest number of PTF cases of Schistosoma mansoni was collected in Brazil5 and in Venezuela.6
The scarcity and the practical importance of clinically simulating an intestinal malignant neoplasm and carcinomatosis or
peritoneal tuberculosis justify this review.

The pseudotumoral form of schistosoma mansoni (PTFS), although not frequent, has a practical importance since it clinically
simulates malignant neoplasms. The preferential site is the large
intestine, at the level of the sigmoid colon and of the rectum (over
60% of cases). In the intestine, it may develop towardss the light
(intraluminal), within the wall (intramural) orin the peritoneum
(extra intestinal), causing obstruction, stenosis or extrinsic compression of the intestine.
There are two distinct essential histological pictures that may
be present in any of these forms: the most frequent aspect is characterized by the formation of a large number of granulomas, isolated or confluent, most in the productive phase or in the healing
phase by fibrosis, around eggs of Schistosoma mansoni. In these
cases, there is a clear relationship among the number of eggs laid,
the granulomatous reaction and the pseudotumoral formation
on the intestinal wall and on the peritoneum. The other type is
characterized by a diffuse fibrosis associated or not with the large
number of eggs of Schistosoma mansoni, usually calcified, with a
Rev Med Minas Gerais 2017; 27: e1917b
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little tendency to form granulomas. Sometimes the amount of
newly formed collagen is disproportional to the number of eggs
and to the intensity of the inflammatory reaction. In these cases, the newly formed connective tissue is arranged in ordered
beams, intertwined and irregularly emerged in abundant fundamental substance containing few young fibroblasts may simulate
fibromas.
The rarity and practical importance of clinically simulating
the intestinal malignant neoplasm and peritoneal carcinomatosis
and tuberculosis justify this review.
The primary purpose of this research is to analyze the
type of collagen that is present in the pseudotumoral form of
Schistosomiasis mansoni.

MATERIALS AND METHODS
Fourteen cases of the intestinal and peritoneal tumor
form of Schistosomiasis mansoni were examined, surgically
resected at “Hospital das Clínicas” of “Universidade Federal
de Minas Gerais” and one case from “Laboratório Tafuri de
Patologia” (Table1).
After macroscopic examinations of surgical pieces,
fragments were removed from several areas of the tumor.
Specimens were fixed in 10% formaldehyde solution and
then were embedded in paraffin. From each block, 5 µm
sections were obtained, and were stained with: HE, Gomori
and Prico Sirius Supra Red, and examined under light and
polarizing microscopes.

RESULTS
Eleven (73.3%) out of the 15 cases studied were located in
the large intestine: five in the sigmoid, three in the rectum, on in
the cecum, one in the transverse colon, and one in the descending colon. Four developed on the free abdominal cavity, in the
epiploon, in the retroperitoneum and in the parietal peritoneum
(one each). All of them had a concomitant intestinal infection.

Abdominal PTFS has four prevailing growth aspects: intraluminal, towardss the intestinal light; intramural, that develops
on the intestinal wall; subserosal that tends to expand into the
abdominal cavity; in the parietal and visceral peritoneum.
1- Intraluminal growth (polyps). Although relatively rare,
the hyperplastic form is most frequent in schistosomiasis. The
preferential site is the rectum, and it is rare in the sigmoid and exceptional in other parts of the large and small intestines. Most of
the times they are multiple, sometimes hundreds, as they occurred in one case of our casuistry. Their volume varied from the size
of a rice grain to the size of the head of a fetus. They are composed
of a connective-vascular axis where there are eggs and granulomas. There may be tens or hundreds of eggs, frequently calcified,
involved by a non-specific inflammatory reaction with exudate
composed of eosinophils accompanied by other inflammation
cells. Worms were isolated or coupled, alive or dead, and may be
identified in the light of the vessels. The newly formed vascular
connective tissueis involved by the intestinal mucosa that may
suffer from ulceration and hemorrhage. Bulky polyps may cause
hemorrhages, sometimes copious, intussusception, obstruction,
volvulus.
2- Intramural Growth – The anatomical substrate of this
form is a diffuse fibrosis that develops predominantly in the
submucosa, involving a varying number of eggs of Schistosoma
mansoni, several in some cases and scarce in other cases, frequently calcified, involved or not by a granulomatous reaction. This,
in certain cases, is scarce and disproportionate to the number of
eggs, mainly when calcified. Regardless the granulomatous reaction, there is always a non-specific inflammatory infiltrate, with
a varying intensity, acute or moderate, composed predominantly
of eosinophils and mononuclear cells. The hyperplastic reaction
of the wall, with a noticeable thickening of the submucosa due to
fibrosis that accompanies the inflammatory reaction, tends to induce the hardening of the loop, sometimes of great extension, with loss of peristalsis and light reduction. In the affected region, the
intestinal loop is white or grayish-white, with a firm consistency,
measuring from one and a half centimeter to three centimeters

Table 1. Cases of PTFS.
SURGICAL PIECE

AGE IN YEARS

GENDER

LOCATION

32024

3

M

Abdominal tumor

Lymphoma

Diffuse

32085

11

M

Epiploon

Hepatosplenic Schist.

Granulomatous

44043

11

M

Sigmoid

Tumoral Form schist.

Granulomatous

37541

12

M

Sigmoid

Acute abdominal intestinal
Tbc.

Granulomatous

28586

12

M

Sigmoid

Acute appendicitis

Granulomatous

42219

18

M

Cecum

Hepatosplenic schist.

Diffuse

17463

20

F

Descending colon

Not informed

Granulomatous

CLINICAL DIAGNOSIS

ANAT. PATHOL. FORM

8804

30

F

Retroperitoneum

Kidney Tumor?

Granulomatous

36472

35

F

Transverse colon

Carcinoma

Granulomatous

5277

36

M

Rectum

Neoplasm?

Diffuse

35707

46

M

Rectum

Carcinoma?

Diffuse?

21731

47

F

Sigmoid

Not informed

Granulomatous

39097

Not Inf.

F

Rectum

Not informed

Granulomatous

18229

65

M

Sigmoid

Carcinoma

Granulomatous

31542

65

M

Rectum-Sigmoid

Tumoral form schist.

Granulomatous

B-12.369/03

42

M

Peritoneum

Carcinoma

Granulomatous

Legend: M=male, F=female, TBC=Tuberculosis, schist=schistosomiasis, Inf=informed, ANAT. PATHOL = Anatomopathological
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of thickness. The corresponding mucosa is normal, ulcerated or
covered with polyps, and sometimes there are several of them. It
is rarely accompanied by perforation and peritonitis. It occurs, as
in the other forms, mainly in the LI, at the level of the sigmoid
and of the rectum, sometimes giving the aspect of “cord” to the
affected loop described as “schistosomiasis colic cord” or “strictly
rectitis”. This form occurred in four out of eleven cases (36.66%
of intestinal PTFS cases). The type of intramural growth is stenosing par excellence and is easily mistaken for an infiltrating and
stenosing carcinoma. Stenosis is sometimes so severe that it does
not allow the passage of a tentacannula.
3- Subserosal growth- It is the most common of them all. It
occurred in 10 cases (66.66%). It is represented by the formation of a tumor that emerges in the intestinal subserosa and expands towardss the abdominal cavity.Tumor formation tends to
be spheroidal, but with imprecise limits, bosselated, white-gray,
solid and with a firm consistency (Fig. 1 and 2). Thus, it may

Figure 1. Small intestine. Pseudotumoral form of extra-intestinal growth.

Figure 2. Small intestine. Pseudotumoral form of extra-intestinal growth.

acquire a large volume, as it usually occurs with fibromas and
leiomyomas,which develop from the uterine subserosa. Other times, it penetrates the corresponding mesentery. When it expands
into the retroperitoneum, it tends to grow irregularly and may
involve intestinal loops, thus, making it difficult for its surgical
removal. There is rarely a nodular-tumoral form, whether isolated, free in the abdominal cavity, or bound to the intestinal wall
by a stalk.
The cutting surface shows white collagen fibers with a
varying thickness, arranged in several directions, resembling
those of hard fibromas and more rarely those of sarcomas.
They exceptionally form cystic masses. As a consequence of
their growth, they may cause intestinal transit disorders, by
extrinsic compression or by circular stenosis when they involve the intestinal loop. Hypertrophy of the muscle layer frequently coexists. Mucosa is intact however, sometimes there
may be concomitant lesions, such as ulcerations and polyps.
4- Growth in the visceral and parietal peritoneum. The
fourth form is characterized by the deposition of eggs and granulomas forming several small nodules, isolated orin groups,
white and spread in parietal and visceral peritoneum, usually
simulating carcinomatosis or miliary tuberculosis. Actually, it
does not always form real tumor nodules. From the histological point of view, they are represented by several granulomas
in the productive phase and in the healing phase by fibrosis,
isolated or confluent and by diffuse fibrosis among them. It is
accompanied by an exudate composed mainly of eosinophils
and mononuclear cells with a varying intensity and granulation tissue. This form, simulating peritoneal carcinomatosis,
and present in one case, was described in a previous study.7
Histopathological Picture of PTFS. From the histopathological point of view, PTFS is shown in two fundamental forms: granulomatous and diffuse fibrous forms.
In the former, which is much more common (73.33%),
the anatomical substrate is predominantly composed of
hundreds or thousands of granulomas, frequently confluent, almost always in the productive phase or in the
healing phase by fibrosis and of the newly formed connective tissue among them, resulting from the deposition of an exceptional number of eggs in a certain area of
the intestine or of the peritoneum (Fig. 3). Granulomas
have the same aspects described by Raso et al.7 Most of
them had three distinct zones: a) central zone (Z1) of
necrosis around the newly laid egg. In a more advanced
phase, the area of necrosis is replaced by a loose connective tissue containing stellate or fusiform cells, similar to
fibroblasts, and, later, by a dense connective tissue, with a few cells and involving the deformed eggs or empty
shells. In granulomas in the productive phase, the eggs
or their remnants were found in the cytoplasm of one
or more foreign-body-type giant cells; b) intermediate
zone (Z2),around Z1, composed of histiocytes arranged
in palisade, or substituted, in older granulomas, by a fibrous ring, compact, and with few cells; c) externalzone
(Z3), composed of a dense connective tissue, arranged in
concentric lamellae, overlapped, similar to onions (Fig.
4), containing few cells with fusiform nuclei resembling
fibroblasts or myofibroblasts. These characteristics were
more evident in special staining methods such as Gomori
trichrome (Fig 5).
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Figure 3. Several granulomas in healing phase and acute interstitial fibrosis. HE.
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In the diffuse fibrosis, the newly formed connective tissue prevailed predominantly represented by collagen fibers
with varying thickness, arranged in several directions that
reach mainly the intestinal submucosa, resulting from the
fibroblast and myofibroblast proliferation. This form is
stenosing par excellence and constitutes the anatomic substrate of “schistosomiasis colic cord”. The number of eggs
of S.mansoni and of granulomas was sometimes relatively
scarce, disproportionate to the intensity of the fibrosis, as it
also occurs in certain cases of periportal hepatic fibrosisdenoted as “Symmers fibrosis” (Symmers-Bogliolo).
In general, it was accompanied by inflammatory infiltrate of varying intensity, composed predominantly of
eosinophils and mononuclear cells. This type of reaction
was present mainly in some cases of the intramural form.
We would also like to highlight the casesin which fibrosis
around a large number of frequently calcified eggs, the scarcity of granulomas and the mild nonspecific inflammatory
reaction (mainly seen as polyps) prevailed (Fig. 6).

Figure 4. Conglomerate of granulomas in productive and healing phase by fibrosis. HE.
Figure 6. Intestinal Polyp. Several calcified eggs with scarce
granulomatous reaction and moderate inflammatory infiltrate
comprised mainly of eosinophils and mononuclear cells

Figure 5. Two granulomas in a productive and also healing
phase by fibrosis. See the collagen fibers arranged in concentric
and overlapping lamellae and granulation tissue (Gomori).

Finally, as a result of modulation, older granulomas tend
to reduce in size until they are transformed into a paucicellular or acellular fibrous nodule, similar to a scar.
In most cases of PTFS, the histological picture was dominated by the presence of conglomerates of granulomas.
Rev Med Minas Gerais 2017; 27: e1917b

Types of collagen. In all cases where the PicroSirus Red
staining8 was used, regardless the growth method of PTFS,
we have identified, both in granulomas and in the interstice,
two types of collagen: Type I, characterized by fibers stained
n red or orange and Type III stained in green.
In the peripheral zone of granulomas (Z3) in a late
phase of evolution, type I prevailed, consisted of thick fibers, arranged inoverlapped circular lamellae containing
few cells with fusiform nuclei. The intermediate zone (Z2),
previously occupied by epithelioid macrophages, in recent
granulomas, was totally replaced by type I paucicellular
collagen, which involved the central zone as a thick ring.
The central zone (Z1), initially represented by the necrotic
tissue, was replaced by a loose connective tissue, consisted
of greenish think fibrils, of type III containing stellate cells
resembling fibroblasts. In the course of time, this zone was
replaced by a compact dense connective tissue of type I in
older granulomas.
In the interstice, among granulomas, the newly formed
connective tissue was also type I, mainly in more compact
zones (Fig. 7). Fibers, with a varying thickness, were intersected in various directions. In areas corresponding to granuloma remnants, the connective tissue was very dense, with
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a few cells, consisting virtually exclusively of type I collagen.
In looser areas, generally involving congested capillaries,
thin greenish type III fibrils prevailed (Fig. 8).

Figure 7. PicroSirius staining. Collagenous fibers predominantly of type I externally to granulomas. Fibrosis in the
center predominantly type III collagen.

Figure 8. Granulomas stained by Pricosirius Supra Red, showing the prevalence of collagen type I fibers (in orange) when
compared to the type III ones (in green).

Around necrotic zones involving remains of dead worms,
collagen fibers (clearly type I) were quite compact, similar to
fibrous cartilage.
In all growth forms, in addition to eggs and to granulomas, there was a vascular and fibroblast/myofibroblast proliferation accompanied by inflammatory exudate consisting
predominantly of eosinophils and mononuclear cells, being
regarded as intense or moderate in certain cases and unimpressive in others, mainly in lesions where calcified eggs
prevailed.

DISCUSSION
There are few studies regarding PTFS described in the
literature. Most of them refer to isolated cases that developed in the intestine, in the visceral and in the parietal

peritoneum or in the free abdominal cavity and hardly ever
in other sites.3
Our retrospective study is based on 14 cases of surgical pieces collected from 1964 to 1984, at the Laboratory
of Pathological Anatomy of the Medical School of UFMG
and a case from “Laboratório Tafuri de Patologia” (Tafuri
Pathology Laboratory) of peritoneal PTFS, simulating carcinomatosis, object for publication by one of us7 in 2012, with
a total of 15 cases (Table 1). To our knowledge, it is the second largest world casuistry of this form of schistosomiasis,
surpassed only by the study of Bicalho,51978 (17 cases). This
is one of the reasons for this publication. Furthermore, we
believe that as a consequence of the remarkable reduction of
the endemics in Brazil,9 PTFS tends to become increasingly
rare due to prophylactic measures, to the effective treatment
of the disease and to the improvement in socio-economic
conditions of the population.
From the morphological point of view, PTFS showed
two predominant aspects: granulomatous and fibrous. In
the first one, a large number of eggs and granulomas predominates, most of them in the productive phase or in the
healing phase by fibrosis, showing long-term modulation of
inflammation; in the second one, the predominant lesion is
the fibrosis involving few eggs and few granulomas.10
With the use of PicroSirus Red staining,8 the connective tissue of zone 3 (the external area) of granulomas
that involves eggs, in the form of concentric and parallel
lamellae, resembling an onion, was shown to be mainly formed by dense yellowish red type I collagen fibers. Collagen
fibers of the scar involving worm remains, represented with
HE as an extensive homogeneous acidophilic area of necrosis by coagulation, containing nuclear waste and cell shadows are predominantly type I.
In the form of diffuse fibrosis, regardless the presence
of parasites and eggs, the newly formed connective tissue
consists of fibrils of varying thickness, arranged in several
directions, formed by a mixture of types I and III collagen
fibers, with a clear predominance of the former ones.
Although it is relatively uncommon, the intestinal
and peritoneal pseudotumoral form is, together with polyps,
the most common hyperplastic form of schistosomiasis.
In the intestine, the preferential sites are the sigmoid and
therectum;4-6,11-18 it is rare in the small intestine.19-25 It has
three types of growth in both of them:
1) Towards the light, in the form of polyps. These are
rare. Most of the times, they are single or multiple, sessile or
pedicled, small and do not usually interfere with intestinal
transit. Several of them may go unnoticed and complications are limited to minor hemorrhages. However, in certain
cases, maybe due to the deposition of large numbers of eggs
on a certain area of the submucosa, between the coating epithelium and the lamina propria, a pseudotumor is formed
and, instead of a polyp (polypoid PTFS), it grows towards
the light causing severe complications, such as intussusception, obstruction, hematochezia, perforation, volvulus, simulating a neoplasm of the colon or of the rectum.
Symptomatic intraluminal growth forms are rare.26 Few
cases of invagination of the proximal portion of the distal segment were described per giant schistosomiasis polyp located
in the jejuno-ileal,20,21,27 ilealcecal,28 Ileal29 transitions or with
an exteriorization through the anus.20,25 Intussusception was
also described in an elephant in Sri Lanka34. Obstructions by
intestinal PTFS24,32-36 and by appendicular bilharzioma37 are
Rev Med Minas Gerais 2017; 27: e1917b
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rare. Few cases of PTFS have been described mimicking the
colon33,38-40 or rectal34,36,41 tumor, recurrent sigmoid volvulus,42 hematochezia per non-obstructive villous polyp in the
an orectal region43 and per schistosomiasis rectal pseudotumor,34 regional ileitis,44 and intestinal obstruction complicated with perforation12.
Perforation is a rare complication, marked in infection
with S. mansoni in the sigmoid,12 with S. japonicum in the
colon45 and in the small intestine46 and with S. haematobium
in the rectum.47 Another complication is the polyp prolongation during intestinal exoneration,29 mentioned by the
patient as “discharging spongy pieces of meat mixed with
catarrh and pus”.30 Schistosomiasis polyps developing in the
anal region, accompanied or not by infection with HPV,
HIV and anal fissure are also rare.49-51
Intestinal obstruction52 and rectal polyp by Schistosoma
hematobium with no urinary symptoms are rare.53 Colonic
polyposis due to Schistosoma intercalatum54 is also rare.
2) Hyperplastic reaction of the wall with a remarkable
thickening of the submucosa. The fibrosis that accompanies the granulomatous reaction around the eggs tends to
induce the thickening of the loop, sometimes to a great extension, with loss of peristalsis and reduction of light. It is
sometimes associated with the formation of polyps, usually
multiple ones, and not rarely numerous, and even perforation and peritonitis12,24 may occur. Among the forms of
growth that are predominantly intramural, there is a marked
increase in the thickness of the intestinal wall, which may
reach 1.5 cm to 3 cm especially at the expense of the submucosa. The newly formed connective tissue, restricted to a
segment of the intestine, turns it into a hard tube55 usually
called“schistosomiasis colic cord” or “strict segmental fibrosis”.4 Sometimes it is manifested as a stenosing rectitis.56,57,63
These formations are stenosing par excellence and are easily
confused with infiltrating and stenosing carcinoma. Stenosis
is so severe that it does not allow the passage of a tentacannula. They are more common in the rectum and may be
accompanied by ulcerations. Some state that the anatomical
substrate of the “colic cord” is the perintestinal fibrosis of the
adipose tissue on the posterior and lateral wall of the large
intestine and of the rectum where it forms a hardened mass,
different from the PTF, seen mainly in cases of advanced
hepatosplenic schistosomiasis.59
3) The third aspect is represented by tumor formation,
that grows into the abdominal cavity.5,60-68 In these cases, tumors tend to grow as a spheroidal structure, but with imprecise limits, bosselated, white-gray, with a firm consistency,
and tending to penetrate the corresponding mesentery.16,60,63
When they develop in the retroperitoneum, they tend to
grow irregularly and may involve intestinal loops, therefore
making it difficult for their surgical removal.10 The cutting
surfaces, comprising white collagen fibers, arranged in several directions, resemble hard fibromas, and more rarely those
of sarcomas.
Exceptionally, they form a cystic mass that may reach a
high volume (30 cmX14 cm, with 7 liters of greenish yellow
secretion), adhered to the abdominal wall,22,69,70 with a large
number of eggs and granulomas on the wall,69 sometimes
with ajuxta-intestinallocation.22 They are rarely shown as a
solid intra-abdominal mass, which is isolated and mobile35
and bound to the intestinal wall by a stalk.16 Because of
their growth, they may cause intestinal transit disorders, by
Rev Med Minas Gerais 2017; 27: e1917b
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extrinsic compression,71 orby the circular stenosis when they
involve the intestinal loop.19,23 Hypertrophy of the muscle
layer frequently coexists. The mucosa is generally intact, but
there may be some other concomitant injuries, such as ulcerations and polyps.
4) A fourth form, reaching the parietal and visceral
peritoneum, is represented by several isolated or confluent
white nodules, with different sizes, spread in the abdominal
cavity. Thus, it is mistaken with peritoneal tuberculosis or
carcinomatosis.7,62,67,72
In most cases, in all growth modalities described,
PTFS is histologically characterized by the intense fibrosis
and by the large number of confluent eggs and granulomas,
generally in late-evolutionary stage – in a healing stage by
fibrosis.7
However, there were times when the number of eggs
and granulomas was small and disproportionate to the intensity of the fibrosis.
In the fifteen cases we examined, there was a predominance of type I collagen fibers over type II collagen fibers
both around the eggs and in the space between granulomas.
All cases occurred in those who live in endemic regions, subjected to massive infections and frequent reinfections. It is more common in males than in females, in the
proportion of 2:1. They prevailed in the sigmoid region (5
cases) and in the rectum (3 cases). Age ranged from 3 to
65 years, being more common in adolescents and in young
adults (second and third decades). They may be accompanied by the hepatosplenic or the intestinal form.
The large number of eggs, forming several granulomas in distinct evolutionary stages, predominating those in
evolutionary stage of fibrosis, leads us to admit that the female isolated or mating leaves the habitat in the mesenteric
veins, and reaches the peritoneum through aberrant venous
branches or connections between mesenteric and peritoneal
branches. This route is also mentioned by other authors. The
embolization of such a large number of eggs for the same site
is unlikely.

CONCLUSION
The egg laid on the intestinal wall or on the peritoneum
is the primum movens of the hyperplastic lesion. Most of
the times, the intensity and the extension of the lesion is
proportional to the number of eggs laid on these sites. In our
opinion, the intensity of the infection, frequent reinfections,
the concentration of eggs laid by the female at a certain site
of the organism, the concentration of egg antigens (SEA),
the hyperactivity of the organism should be considered
among the determinant factors of PTFS.
On the inflammatory focus, such as the wound repair
(healing), there is a sequence of events with the active participation of the phlogiston agent (the egg), of blood cells,
of vessels particularly those of the microcirculation, of the
connective matrix (MEC), of resident and migrated cells
and of pharmacologically active substances generated in the
microenvironment. Intimate mechanisms of fibrosis are also complex, particularly when taking into account factors
inherent to the parasite and to the host responsible to determine anatomo-clinical forms and how they evolve as we
highlighted in the sixties and in the seventies48,65 and that
was corroborated by other authors.
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It was not our purpose to study PTFS of other sites, such
as the central nervous system, ovaries, testicles, lungs and
mediastinum.
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