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Abdominal wall endometriosis – 
clinical pattern and treatment

Endometriosis is a benign inflammatory disease that 
affects a large proportion of women in their reproductive 
age. A peculiar type is the one situated on the postsurgical 
scars in the form of endometriomas. Whilst most patients 
with this pathology do not have a history of pelvic 
endometriosis, the explanation for its appearance is the 
theory of implantation of endometriotic cells during 
surgery, as well as the existence of primitive, pluripotent 
mesenchymal cells that have undergone differentiation 
and metaplasia processes. Pain is the main symptom of 
this condition, accompanied frequently by the appearance 
of an abdominal wall mass, which are both influenced 
by menstrual periods. Endometriosis is an estrogen-
dependent disease, thus the medical treatment could 
comprise contraceptives-containing progesterone, as 
well as antiestrogens, but the long-term success rate is 
low, the treatment of choice being the surgical one.
Keywords: endometriomas, postsurgical appearance, 
medical treatment, surgical cure

Endometrioza este o afecțiune inflamatorie benignă ce 
afectează o proporție mare din femeile de vârstă reproductivă. 
Un tip particular este cel situat pe cicatricele postchirurgicale 
sub formă de endometrioame. Deși majoritatea pacientelor 
cu această patologie nu au un istoric de endometrioză 
pelviană, explicația pentru apariția acesteia este teoria 
implantării celulelor endometriale în timpul intervenției 
chirurgicale, precum și existența celulelor mezenchimale 
primitive, pluripotente, care au suferit procese de diferențiere 
și metaplazie. Durerea este principalul simptom al acestei 
afecțiuni, însoțită frecvent de apariția unei mase tumorale la 
nivelul peretelui abdominal, care sunt influențate de etapele 
ciclului menstrual. Endometrioza este o boală estrogen-
dependentă, astfel încât tratamentul medicamentos poate 
cuprinde contraceptive care conțin progesteron, precum și 
antiestrogeni, dar rata de succes pe termen lung este scăzută, 
tratamentul de elecție rămânând cel chirurgical.
Cuvinte-cheie: endometrioame, apariție postintervenții 
chirurgicale, tratament medicamentos, vindecare chirurgicală
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Introduction
Endometriosis, a benign inflammatory disease that 

affects up to 15% of women during the reproductive 
period(1), represents the presence of functional endo-
metrial tissue (glandular and stromal cells) outside the 
uterine cavity, most commonly located in the perito-
neal cavity: the parietal peritoneum, ovaries, uterine 
ligaments, large intestine, urinary tract, especially the 
bladder. Although it is a common cause of pelvic pain, 
endometriosis is difficult to diagnose because of the di-
verse clinical picture it creates(2-5). About 11% of women 
are affected by endometriosis, the exact prevalence be-
ing difficult to determine(6-8).

The occurrence of endometriosis is explained by 
several theories, the most popular being the reflux of 
endometrial cells during menstruation and their im-
plantation in the pelvis. However, this phenomenon can-
not explain the presence of endometriosis outbreaks 
within the parenchymal organs (lungs, brain) or inside 
the intestinal wall (Sampson). Other accepted theories 
would be the theory of immunological alteration, the 
wrong differentiation of pluripotent celomic epithelium 
or progenitor stem cells(9) and the lymphovascular dis-
semination theory (Halban). This states that some of 

the endometrial cells pass through the uterine lympho-
vascular channels and reach the peripheral circulation, 
from where they can be implanted in any location(10-12).

The main symptoms of endometriosis are pelvic pain, 
dyspareunia, dysmenorrhea, irregular menstruation, in-
fertility, urinary or gastrointestinal symptoms that oc-
cur cyclically, simultaneously with the menstrual period. 
The symptomatology given by this pathology depends 
especially on the place where the lesions are found and 
not so much on their size(13). 

Even though in most cases endometriosis is located in 
the pelvis, it can rarely appear outside the pelvic cavity, 
especially in the postsurgical scars, in the form of en-
dometriomas. Most patients with this pathology do not 
have a history of pelvic endometriosis, which supports 
the hypothesis of implantation of endometriotic cells in 
the tissue surrounding the incision and adjacent areas 
during surgery(14). In addition to this theory, the occur-
rence of endometriomas in the abdominal wall can also 
be explained by the theory of metaplasia. This explains 
the appearance of endometriomas by the existence of 
primitive, pluripotent mesenchymal cells that have un-
dergone differentiation and metaplasia processes, which 
resulted in mature and functional endometrial tissue.
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Incidence
Most commonly, extraperitoneal endometriosis is 

found in the postoperative scars with an incidence of 
1-2%(15), representing 1.9-2.6% of all endometriosis 
cases(16,17). Endometriomas are especially present in the 
post-caesarean scars with an incidence of 0.03-0.4%(18). 
Following a study led by Leite et al. in 2009, they esti-
mated that the rate of occurrence of endometriomas 
following obstetric surgery was between 0.03% and 
3.5%(19). The appearance of endometriomas following 
laparoscopic surgery, at the level of scars after trocari-
zation, is between 0.5% and 7%, according to Chmaj-
Wierzchowska(20). The first case mentioned in literature 
was in 1995.

The presence of endometriotic foci at the level of 
the abdominal wall is the most frequent localization 
of extrapelvic endometriosis(21). Of the patients with 
endometriomas outside the pelvic cavity, only 26% are 
diagnosed with pelvic endometriosis(22).

Another less commonly encountered extraperitoneal 
localization of endometriosis is at the level of the epi-
siotomy scar(23,24). Their incidence is more frequent in 
patients who after vaginal birth require a subsequent 
uterine curettage. The main symptom is the appearance 
of a painful swelling at the level of the scar. The cura-
tive treatment is the excision of the lesion as a whole 
together with apparently healthy tissue. There have been 
reported cases where the endometrioma also affected 
the anal area, and for it to be completely excised, primary 
sphincteroplasty was also needed(24).

The most well-known risk factors for abdominal wall 
endometrioma are hysterectomy, increased parity, and 
increased menstrual flow(25). Multiparous patients aged 
25-35 years old appear to be most commonly affected.

Although the appearance of endometriomas at the 
level of the abdominal wall is associated with caesar-
ean section or with a gynecological surgery, there are 
cases in different studies where the endometrioma 
was diagnosed without any surgical history. One of the 
cases encountered is that of a patient who had three 
spontaneous births without associated complications, 
without abortions, but who had intense dysmenorrhea 
episodes that started shortly before the menstrual pe-
riod and were accentuated during this period. During 
the investigations performed for the described symp-
tomatology, the patient was diagnosed with a 4.3-cm 
uterine leiomyoma and an abdominal mass in the left 
iliac fossa of 2.9 cm. For the removal of the leiomyoma, 
a laparoscopic myomectomy was performed, in which 
the peritoneal cavity was inspected, without revealing 
anything pathological. The excision of the abdominal 
formation was made by a small incision that showed a 
hardened formation, with a dense, chocolate content of 
3/4 cm, which after the histopathological examination 
was confirmed as endometriosis(26).

Symptoms
The dominant symptom of this condition is pain, 

which can be amplified by menstrual periods or 

continuous. Also, in the majority of cases cited in dif-
ferent studies, it is described the appearance of a mass 
that becomes more sensitive to palpation and more vo-
luminous during the menstrual period.

Diagnosis
Most of the time, the correct diagnosis of these tu-

mors is difficult at first sight, requiring further investi-
gations. The preoperative diagnosis of endometriomas is 
about 20%(27). For an easier diagnosis of this condition, 
the Esquivel triad can be used, which includes: 

1. Palpable mass 
2. Cyclic pain, which overlaps the menstrual period
3. Caesarean section(26).
The time elapsed from the moment of intervention 

to the onset of symptoms varies from a few months to 
eight years, according to Horton et al.(28) The main hint 
in the diagnostic algorithm is the exacerbation of local 
symptoms, with the occurrence of a high intensity pain, 
together with the increase in volume of the formation, 
all synchronized with the onset of the menstrual period. 
It was observed that there was an indirect connection 
between the size of the formation, the intensity of the 
pain and the time elapsed since the surgery. In contrast 
to patients with reduced volume tumors (less than 3 
cm), patients who presented with large masses (greater 
than 3 cm) presented a more attenuated symptomatol-
ogy, which started later and took a longer period from 
the time of surgery to the time of presentation to the 
hospital.

The symptoms, dimensions and invasion of the ad-
jacent tissue are variables that cannot be expected. The 
largest meta-analysis, done by John D. Horton et al., 
comprising 455 patients diagnosed with endometrioma, 
revealed that 57% had a history of caesarean section and 
only 20% had no surgical history. Ninety-six percent of 
patients had a tumor formation, 87% had pain, and only 
57% reported the cyclical presence of symptoms(28). The 
average period from the initial surgery to the moment of 
the symptomatology appearance in case of this popula-
tion group was 3.6 years. Of all patients included in the 
study, only 13% had a history of pelvic endometriosis, 
which had the same incidence as the one among the gen-
eral population. The recurrence of endometrioma was 
reported in 4.3% of the patients(28).

The Doppler ultrasound evaluation of the abdominal 
wall reveals a solid mass, hyperechoic, with present vas-
cularization, the sensitivity of this investigation being 
92%, but with low specificity(29-31). The ultrasound ap-
pearance is diverse and nonspecific, ranging from solid, 
mixed, to simple or multicystic formations(31). The ultra-
sound aspect cannot be correlated with the menstrual 
period in all patients. Doppler ultrasound revealed that 
large masses tended to receive vascularization from 
the abdominal rectus muscles due to deep extension, 
whereas small lesions located in the subcutaneous adi-
pose layer had a poor vascularization and thus explained 
the limited growth(32-34). The presence of a central vas-
cular axis at the level of the tumor most often indicates 
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the malignant origin. The lack of vascularization of the 
formation is a benign element(35). However, ultrasound 
evaluation is not considered a viable option for establish-
ing a definite diagnosis.

The use of contrast tomography is another viable 
diagnostic variant(29) which can highlight a density for-
mation ranging from solid, mixed to cystic consistency.

Magnetic resonance imaging (MRI) has the best reso-
lution, higher than CT and Doppler ultrasound(36). MRI 
can describe more accurately the local anatomy and can 
define better the composition of the soft tissue, but it 
does not have the capacity to diagnose with certainty 
the investigated mass, with few exceptions: lipoma and 
hematoma(22,37). Most commonly, endometriosis lesions 
appear hyperintense in the T2 sequence(38). The use of 
magnetic resonance imaging is justified by its ability to 
accurately determine the location of the formation, the 
presence of other incipient lesions, reduced in size, the 
hemorrhagic process that accompanies endometriosis 
lesions and the level of infiltration of the underlying 
tissues.

No pathognomonic imaging feature has yet been 
highlighted(39), which is why the use of computed to-
mography or magnetic resonance imaging as a diagnostic 
method is not indicated. The highest risk of confusion 
using these diagnostic methods is with the malignant 
tumors of the soft tissues(15,40,41).

The certainty diagnosis for abdominal wall endo-
metrioma can be made before the surgical excision by 
fine needle biopsy (FNA – fine needle aspiration), with 
the risk of spreading the endometrial cells at the time 
of puncture. Therefore, it is advisable to include the 
puncture site in the excised tissue area. If endometrial 
tissue is extracted by puncture, an accumulation of 
endometrial, stromal and macrophage cells filled with 
hemosiderin will be observed. For a definite diagnosis, 
only two of these three aspects are needed. The correct 
diagnosis based on this procedure is extremely difficult 
to realize(42).

For a differential diagnosis with abdominal wall endo-
metriomas, there could be included: hernia, granuloma, 
cellulite, sebaceous cyst, lymphadenopathy, lipoma, he-
matoma, abscess, phlegmon, lymphoma, desmoid tu-
mors, primary or secondary malignancies(43).

Treatment
The treatment of choice for the abdominal wall endo-

metrioma is the surgical one. Surgical treatment involves 
the complete excision of the formation along with large 
safety margins, although this often involves the excision 
of the underlying musculoaponeurotic structures, with 
the creation of a defect that will require the installation 
of a polypropylene surgical mesh(44).

The practice of excision with large safety margins is 
justified by the high risk of recurrence of the endome-
trioma and by the risk of neoplastic transformation of 
the remaining endometrial cells(45,46). If the excision of 
the mass has not been performed correctly, seromas 
will appear at the level of the postoperative scar, with 

the reappearance of the formation accompanied by the 
preoperative cyclical pain(47).

A less invasive, but still early-stage form of treat-
ment is represented by percutaneous cryoablation and 
radiofrequency ablation(28). In order to perform these 
procedures, a detailed and precise imaging diagnosis 
is needed, which will evaluate the extent of the lesion 
to the adjacent structures. Because the tumor-forming 
cells are estrogen dependent, the drug treatment with 
contraceptives containing progesterone, antiestrogens 
(danazol) and GnRh agonists such as leuprold acetate has 
also been tried(48). Their success rate is low, the treatment 
of choice being the surgical one(49).

Another way of using contraceptives, also for thera-
peutic purposes, is to be given preoperatively. Because 
endometriomas tend to change their size depending on 
the menstrual cycle, sometimes they become difficult 
to spot. Shimpei Nara et al. administered preoperatively 
combined oral contraceptives (Planovar®) to maintain 
the mass to its maximum dimensions when performing 
the surgery(50). This process can minimize relapses be-
cause the formation can be completely excised, reducing 
the risk of omitting endometriotic fragments in adjacent 
tissue planes(50,51).

Malignancy
The risk of malignancy of endometriosis in clear cell 

carcinoma is less than 1%. The risk factors for this pro-
cess are represented by age, the presence of the endome-
trioma during the menopause, and the size of the mass 
larger than 9 cm. The 5-year survival rate for endome-
triomas is 80%. The risk of malignancy of endometri-
otic outbreaks in the scars is three times higher than 
the risk of ovarian cancer in the general population(50). 
Although endometrial lesions associate neoplastic foci 
with low degree of differentiation, the prognosis is fa-
vorable(50,52). Most patients with neoplastic changes are 
pre-menopausal or menopausal(53,54). Yu et al. presented 
two possible mechanisms of neoplastic transformation: 
one by estrogen stimulation, and the other by the pres-
ence of chronic inflammation(55).

Patients with a history of ovarian endometriosis have 
a higher risk of developing ovarian neoplasm than the 
general population(50,52). Modessit et al. have established 
several criteria according to which patients with an in-
creased risk of neoplasia can be identified: patients with 
endometriosis for a long period, diagnosis of endome-
triosis at an early age, endometriosis associated with 
infertility or a history of fertility treatment and the 
presence of endometriosis(52).

The first case of malignant transformation of endo-
metriosis outbreaks was reported in 1925 by Sampson, 
who proposed three criteria according to which the di-
agnosis can be established as soon as possible. These 
criteria are: the presence of endometriosis foci in the 
immediate vicinity of neoplastic foci within the tumor 
formation, establishing the presence of endometrial tis-
sue by histopathological analysis, and the absence of 
primary tumors. In addition to these three criteria, one 
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was added: the presence of areas of metaplasia between 
the areas of endometrial tissue and those of tumoral tis-
sue(54). Currently, there are few cases found in literature 
that present the malignant transformation of endome-
triotic outbreaks from postoperative scars. The forms of 
neoplasm that have been found from endometriosis are: 
endometrioid endometrial cancer, clear cell carcinoma, 
stromal endometrial sarcomas, serous endometrial can-
cer(56-58). Following a meta-analysis that evaluated 27 
publications, the prognosis appears to be a negative one. 
However, the patients were followed for less than five 
years, without being able to specify precisely the life 
expectancy in these cases(56).

Prevention
In order to prevent the appearance of endometrio-

mas in scars, it is indicated that the edges of the wound 
should be abundantly flushed with saline before sutur-
ing(59), along with the use of the endo-bags and the use 
of contraceptives after endometriosis surgery(60).

Other methods of prophylaxis of endometriosis are 
intraoperative behavior in the case of caesarean sec-
tion and hysterectomy(61). Removing the uterus outside 
the pelvic cavity before making the segment incision 
seems to be a method that greatly reduces the risk of 
endometriomas(57,61). The use of other needles for the 
abdominal wall suture than those used for suturing the 
uterine segment incision(61), excision of the remaining 
yellow body after hysterectomy(28), irrigation of the peri-
toneal cavities with high pressure and high quantity of 

saline(58), avoidance of the use of sponges for cleaning 
the endometrial cavity(62), and the use of hormone treat-
ment after hysterectomy(63) are some of the prophylactic 
methods that can be addressed.

Conclusions
Abdominal wall endometrioma is a pathology be-

coming more and more common, affecting especially 
women aged between 20 and 40 years old. The average 
interval in the onset of symptomatology depends from 
patient to patient, but it ranges between 2 and 5 years 
after caesarean section. The characteristic symptoms 
are represented by the appearance of a painful mass on 
the abdominal wall, with strong intensifying pain and 
increase in volume during menstrual periods. There are 
cases of abdominal wall endometrioma that are not as-
sociated with a history of surgery. The patients present-
ing with abdominal wall endometriosis have no grater 
predisposition to develop pelvic endometriosis than the 
general population. The diagnosis of this condition can 
be established after a suggestive medical history and a 
carefully made clinical examination. If the diagnosis is 
uncertain, it is possible to use imaging methods or fine 
needle aspiration technique. The medical treatment does 
not show satisfactory results. The gold standard for wall 
endometriosis is the excision of the endometrioma with 
wide margins.   n

Conflicts of interests: The authors declare no con-
flict of interests.

1. Scholefield HJ, Sajjad Y, Morgan PR. Cutaneous endometriosis and its 
association with caesarean section and gynaecological procedures. J Obstet 
Gynaecol. 2002; 22(5):553-4.

2. Volpi E, Peano E, Ferrero A, Mosso L, Daniele A, Sismondi P. Association 
between ovarian endometriosis and malignancy in the peri-menopausal 
period: report of two cases and review of the literature. Gynecol Surg. 2010; 
7(1):13-7.

3. Steck W, Helwig E. Cutaneous endometriosis. Clin Obstet Gynecol. 1966; 
9(2):373-83.

4. Apostolidis S, Michalopoulos A, Papavramidis T, Papadopoulos V, 
Paramythiotis D, Harlaftis N. Inguinal endometriosis: three cases and 
literature review. Southern Med J. 2009; 102(2):206-7.

5. Garg N, Bagul N, Doughan S, Rowe P. Intestinal endometriosis - a rare cause 
of colonic perforation. World J Gastroenterol. 2009; 15(5):612-4.

6. Bachir JS, Bachir NM. Scar endometrioma: awareness and prevention, 
WMJ: official publication of the State Medical Society of Wisconsin. 2002; 
101(1):46-9.

7. Buck Louis GM, Hediger ML, Peterson CM, Croughan M, et al. Incidence 
of endometriosis by study population and diagnostic method: the ENDO 
study. Fertil Steril. 2011; 96(2):360-5.

8. Garwood E, Kumar A, Moes G, Svahn J. Abdominal scar endometrioma 
mimicking incisional hernia. Surgical Rounds. 2007; 30(8):372.

9. Yang J, Huang F. Stem cell and endometriosis: new knowledge may be 
producing novel therapies. Int J Clin Exp Med. 2014; 7(11):3853-8.

10. Francica G. Sonographic features of abdominal wall endometrioma. Am J 
Roentg. 2006; 187(1):W127.

11. Zhu Z, Al-Beiti A, Tang L, Liu X, Lu X. Clinical characteristic analysis of 32 
patients with abdominal incision endometriosis. J Obstet Gynaecol. 2008; 
28(7):742-5.

12. Halban J. Metastatic hysteroadenosis. Wien Klin Wochenschr. 1924; 37:1205-6.
13. Noble LS, Simpson ER, Johns A, Bulun SE. Aromatase expression in 

endometriosis. J Clin Endocrinol Metab. 1996; 81(1):174-9.
14. Eogan M, McKenna P. Endometriosis in caesarean section scars. Ir J Med Sci. 

2002; 5(8):247.
15. Blanco RG, Parithivel VS, Shah AK, Gumbs MA, Schein M, Gerst PH. 

Abdominal wall endometriomas. Am J Surg. 2006; 185(6):596-8.
16. Masson JC. Present conception of endometriosis and its treatment. Trans 

West Surg Ass. 1945; 53:35-50.
17. Scott RB, TeLinde RW. External endometriosis: the scourage of the private 

patient. Ann Surg. 1950; 131(5):697-720.
18. Dwivedi AJ, Agrawal SN, Silva YJ. Abdominal Wall Endometrioma. Dig Dis Sci. 

2002; 47(2):456-61.
19. Leite GCK, De Carvalho LFP, Korkes H, Guazzelli TF, Kenj G, Viana ADT. Scar 

endometrioma following obstetric surgical incisions: retrospective study on 
33 cases and review of the literature. Sao Paulo Med J. 2009; 127(5):270-7.

20. Chmaj-Wierzchowska K, Pieta B, Czerniak T, Opala T. Endometriosis in a 
post-laparoscopic scar - case report and literature review. Ginekol Pol. 2014; 
85(5):386-9.

21. Dallaudière B, Salut C, Hummel V, Pouquet M, et al. MRI atlas of ectopic 
endometriosis. Diagn Interv Imaging. 2013; 94(3):263-80.

22. Iafrate F, Ciolina M, Iannitti M, Baldassari P, et al. Gallbladder and muscular 
endometriosis: a case report. Abdom Imaging. 2013; 38(1):120-4.

23. Isbister WH. Endometriosis in an episiotomy scar preceding pelvic 
endometriosis. ANZ J Surg. 2002; 72(4):314-5.

24. Antonovici M, Ionescu S, Ionescu O, Brătilă E, Mehedințu C, Plotogea M. 
Extrapelvic endometriosis - our experience. Ginecologia.ro. 2015; 10(4):34-6.

25. Bektaş H, Bilsel Y, Sar YS, et al. Abdominal wall endometrioma; a 10-year 
experience and brief review of the literature. J Surg Res. 2010; 164(1):e77-e81.

26. Mubarak SA, Huang KG, Adlan AS. Laparoscopic view of abdominal wall 
endometrioma. J Minim Invasive Gynecol. 2016; 1(5):33-4.

27. Gidwaney R, Badler RL, Yam BL, Hines JJ, et al. Endometriosis of abdominal 
and pelvic wall scars: multimodality imaging findings, pathologic 
correlation, and radiologic mimics. RadioGraphics. 2012; 32(7):2031-43. 

28. Horton JD, DeZee KJ, Ahnfeldt EP, Wagner M. Abdominal wall 
endometriosis: a surgeon’s perspective and review of 445 cases. Am J Surg. 
2008; 196(2):207-12.

29. Wolf C, Obrist P, Ensinger C. Sonographic features of abdominal wall 
endometriosis. Am J Roentgenol. 1997; 169(3):916-7.

30. Hensen J-HJ, Van Breda Vriesman AC, Puylaert JBCM. Abdominal wall 
endometriosis: clinical presentation and imaging features with emphasis on 
sonography. Am J Roentgenol. 2006; 186(3):616-20.

31. Savelli L, Manuzzi L, DiDonato N, Salfi N, et al. Endometriosis of the 
abdominal wall: ultrasonographic and doppler characteristics. Ultrasound 
Obstet Gynecol. 2012; 39(3):336-40. 

32. Francica G. Reliable clinical and sonographic findings in the diagnosis of 
abdominal wall endometriosis near cesarean section scar. World J Radiol. 
2012; 4(4):135-40.

33. Solak A, Genç B, Yalaz S, Sahin N, Sezer TO, Solak I. Abdominal wall 
endometrioma: ultrasonopraphic features and correlation with clinical 
findings. Balkan Med J. 2013; 2:155-60.

34. Stein L, Elsayes KM, Wagner-Bartak N. Subcutaneous abdominal wall 
masses: radiological reasoning. Am J Roentgenol. 2002; 198(2):W146-W151.

Re
fe

re
nc

es



Year VIII • No. 27 (1/2020)
38

gynecology

35. Picard A, Varlet MN, Guillibert F, Srour M, et al. Three-dimensional 
sonographic diagnosis of abdominal wall endometriosis: a useful tool? 
Fertil Steril. 2011; 95(1):289.e1-4.

36. Fleischer AC, Milam MR, Shappell HW. Sonographic depiction of 
intratumoral vascularity with 2-and 3-dimensional color Doppler 
techniques. J Ultrasound Med. 2005; 24(4):533-7.

37. Balleyguier C, Chapron C, Chopin N, Helenon O, Menu Y. Abdominal wall 
and surgical scar endometriosis: results of magnetic resonance imaging. 
Gynecol Obstet Invest. 2003; 55(4):220-4.

38. Onbas O, Kantarci M, Alper F, Kumtepe Y, et al.  Nodular endometriosis: 
dynamic MR imaging. Abdom Imaging. 2007; 32(4):451-6.

39. Pados G, Tympanidis J, Zafrakas M, Athanatos D, Bontis JN. Ultrasound 
and MR-imaging in preoperative evaluation of two rare cases of scar 
endometriosis. Cases J. 2008; 1(1):97.

40. Agarwal A, Fong YF. Cutaneous endometriosis. Singapore Med J. 2008; 
49(9):704-9.

41. Anand M, Deshmukh SD. Massive abdominal wall endometriosis 
masquerading as desmoid tumour. J Cutan Aesthet Surg. 2011; (2):141-3.

42. Applebaum GD, Iwanczyk L, Balingit PB. Endometrioma of the abdominal 
wall masquerading as hernia. Am J Emerg Med. 2004; 22(7):621-2.

43. Gupta RK. Fine-needle aspiration cytodiagnosis of endometriosis in 
cesarean section scar and rectus sheath mass lesions-a study of seven 
cases. Diagn Cytopathol. 2008; 36(4):224-6.

44. Levitt RG. Abdominal wall and peritoneal cavity. In: Lee JKT, Sagel SS, 
Stanley RJ (eds.) In: Computed body tomography, NY, Raven Press. 1983; 
289.

45. Ecker AM, Donnellan NM, Shepherd JP, Lee TT. Abdominal wall 
endometriosis: 12 years of experience at a large academic institution. Am J 
Obstet Gynecol. 2014; 211(4):363.e1–363.e5.

46. Yan Y, Li L, Guo J, Zheng Y, Liu Q. Malignant transformation of an 
endometriotic lesion derived from an abdominal wall scar. Int J Gynaecol 
Obstet. 2011; 115(2):202–3.

47. Leng J, Lang J, Guo L, Li H, Liu Z. Carcinosarcoma arising from atypical 
endometriosis in a cesarean section scar. Int J Gynaecol Cancer. 2006; 
16(1):432–5.

48. Zhu X, Chen L, Deng X, Xiao S, Ye M, Xue M. A comparison between high-
intensity focused ultrasound and surgical treatment for the management of 
abdominal wall endometriosis. BJOG. 2017; 124:53-8.

49. Rivlin ME, Das SK, Patel RB, Meeks GR. Leuprolide acetate in the 
management of cesarean scar endometriosis. Obstet Gynecol. 1995; 

85(5):838-9.
50. Nara S, Murakami M, Oki K, Kaseki H, Matsushima T, Hyakusoku H. 

Preoperative administration of Planovar in two cases of abdominal wall 
endometriosis after caesarean section. J Nippon Med Sch. 2010; 77(5):260-4.

51. Khamechian T, Alizargar J, Mazoochi T. 5-year data analysis of patients 
following abdominal wall endometrioma surgery. BMC Womens Health. 
2014; 14(1):151.

52. Modesitt SC, Tortolero-Luna G, Robinson JB, Gershenson DM, Wolf JK. 
Ovarian and extraovarian endometriosis-associated cancer. Obstet Gynecol. 
2002; 100(4):788-95. 

53. Scott RB. Malignant changes in endometriosis. Obstet Gynecol. 1953; 
2(3):283-9.

54. Taburiaux L, Pluchino N, Petignat P, Wenger JM. Endometriosis-associated 
abdominal wall cancer. Int J Gynecol Cancer. 2015; 25(9):1633-8.

55. Yu HC, Lin CY, Chang WC, Shen BJ, Chang WP, Chuang CM. Increased 
association between endometriosis and endometrial cancer: a nationwide 
population-based retrospective cohort study. Int J Gynecol Cancer. 2015; 
25(3):447–52.

56. Worley MJ, Welch WR, Berkowitz RS, Ng SW. Endometriosis-associated 
ovarian cancer: a review of pathogenesis. Int J Mol Sci. 2013; 14(3):5367–79. 

57. Munteanu O, Munteanu A, Păuleț F, Brătilă E, Davițoiu D, Rădulescu L, et al. 
Preserving fertility in a patient with ovarian endometriosis and multiple 
uterine fibroids. A case report. Ginecologia.ro. 2016; 11(1):42-5.

58. Moazeni-Bistgani M. Recommending different treatments as preventive 
measures against incisional endometrioma. J Fam Reprod Health. 2013; 
7(3):105-8.

59. Koga K, Osuga Y, Takemura Y, Takamura M, Taketani Y. Recurrence of 
endometrioma after laparoscopic excision and its prevention by medical 
management. Front Biosci. 2013; 5(2):676-83.

60. Chatterjee SK. Scar endometriosis: a clinicopathologic study of 17 cases. 
Obstet Gynecol. 1980; 56(1):81-4.

61. Bordea EA, Carp-Velişcu A, Odukoya C, Mihai D, Marinescu B, Brătilă E. Actual 
considerations concerning the contribution of histeroscopy to diagnosis 
and treatment of adenomyosis in infertile patients. Ginecologia.ro. 2019; 
25(3):36-40.

62. Wasfie T, Gomez E, Seon S, Zado B. Abdominal wall endometrioma after 
cesarean section: a preventable complication. Int Surg. 2002; 87(3):175-7. 

63. Tanos V, Anteby SO. Cesarean scar endometriosis. Int J Gynaecol Obstet. 
1994; 47(2):163-6.

Re
fe

re
nc

es


