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Abstract

Purpose
To classify abdominal wall endometriosis (AWE) according to the invasive levels of tissue mass, and to
compare the differences in clinical characteristics between different types of AWE.

Methods
In this study, we retrospectively analyzed the clinical data of 367 patients who had undergone resection
of abdominal-wall endometriotic lesions at the Peking Union Medical College Hospital from January
2008 to December 2018, and we divided the patients into three types according to their deepest level of
lesion invasion. Type I designated invasion of skin and subcutaneous tissue; type II, of fascia and rectus
abdominis; and type III, of peritoneum. We classi�ed, compared, and analyzed the general conditions,
clinical manifestations, auxiliary examinations, surgical conditions, postoperative conditions, and
recurrence status of patients.

Result
s Of the 367 patients, type I patients accounted for 13.62%, type II patients for 56.68%, and type III for
29.7%. With respect to group comparisons, we observed that as the location of the mass deepened, the
rate of concurrent pelvic endometriosis increased (P = 0.007), recurrent AWE was augmented (P = 0.02),
the size of the mass increased (P < 0.001), the rate of multiple lesions became elevated (P < 0.001), the
rate of mesh implantation increased (P < 0.001), the length of postoperative hospital stay (P < 0.001) was
lengthened, the number of postoperative fever cases (P = 0.006) increased, and the risk of drainage
placement (P < 0.001) was enhanced. The 5-year cumulative recurrence rate was 3.3%, and there was no
signi�cant difference in the recurrence rate among various types of AWE.

Conclusion
Various types of AWE manifest different clinical characteristics, surgical options, associations with pelvic
endometriosis, and postoperative conditions.

Introduction
Abdominal wall endometriosis (AWE) is de�ned as the implantation and embedding of ectopic
endometrial tissue into the abdominal wall. The majority of AWE is secondary to the incision of cesarean
section, can also be secondary to other gynecologic operations [1], and can invade all layers of the
abdominal wall. AWE lesions have been described in relation to the rectus abdominis [2], but there is no
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accurate de�nition at present. Whether the different layers invaded by the lesions have an impact on
surgical methods, surgical results, or chances of recurrence is currently unknown.

We reviewed 367 cases of AWE managed at the Peking Union Medical College Hospital (PUMCH) over a
10-year period and also the current literature. In this study we aimed to assess the differences in
demographic and clinical characteristics, surgical options, recurrence rates, and association with pelvic
endometriosis in various types of patients with AWE.

Materials And Methods

Study design and data collection
This retrospective, observational, descriptive study included a cohort of 367 women who underwent
surgery at our institution from January 2008 to December 2018, and who had a con�rmed diagnosis of
AWE upon histopathology. We reviewed each patient's history, characteristics, clinical presentation,
nodule size and location, associated pelvic endometriosis, type of surgery performed, and recurrency.

Surgeries
For patients with initial onset, the latency period refers to the time from the previous cesarean section or
gynecologic operation to the appearance of a mass on the abdominal wall; for patients with recurrence,
the incubation period refers to the time after the last resection of the abdominal-wall endometriotic lesion
to the reappearance of the mass.

With respect to the surgeries, an incision was made along the original surgical scar and the mass was
explored. A cold knife was used to sharply separate the lesion and surrounding normal tissues along the
edge of the lesion, and both the AWE mass and the original surgical scar were completely removed. If the
lesion invaded the peritoneum or if the preoperative auxiliary examination suggested a concurrent pelvic
mass, we then explored the abdominal cavity. If the tissue defect was large, impossible to suture directly,
or if the tissue tension was high and the remodeling of the abdominal wall was not ideal, a polypropylene
patch was implanted. All patients with patch implantation were placed on subcutaneous drainage, and all
underwent compression bandaging of the abdominal wall after surgery. Except for two consecutive
measurements on the day of the operation (with an interval of ≥ 4 h between the two measurements),
patients with a temperature ≥ 38.5°C were de�ned as exhibiting postoperative fever [3].

According to the position of the endometriotic mass, patients were divided into 3 types. Type I included
AWE with infringement of the skin and adipose layer; type II re�ected mass infringement of the fascial
rectus abdominis, which can invade the skin and subcutaneous tissue at the same time; and type III
showed infringement of the muscle and peritoneum, which can also invade the skin and subcutaneous
tissue simultaneously. If the mass invaded multiple layers, it was classi�ed according to the deepest level
of its invasion.
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All of the patients were followed up for 2–10 years. During the follow-up period, telephone or outpatient
follow-up was conducted every 3–6 months. A painful mass on the abdominal wall found on physical or
imaging examination was de�ned as a clinical recurrence.

Statistical analysis
Statistical analysis was performed using SPSS 25.0 (SPSS Inc., Chicago, IL, USA). The normality of
continuous variables was tested using the Shapiro–Wilk test, and comparisons of normally distributed,
continuous data were made with Student's t-test. Three sets of non-normally distributed, continuous data
were analyzed with the rank-sum test; otherwise, we employed the Kruskal–Wallis H test. The categorical
data were analyzed with χ2 and the Fisher exact-probability test. The differences were considered
statistically signi�cant when the p-value was less than 0.05.

Results
We initially provided the locations of the endometriomas to classify the patients and divide them into
three groups. Baseline characteristics of the patients are summarized in Table 1. Of 367 patients, there
were 50 cases of type I (13.62%), 208 cases of type II (56.68%), and 109 cases of type III (29.7%). Three
hundred sixty cases (98.1%) had a history of cesarean section, and 89 cases (24.3%) had a history of
other gynecologic operations; with 37 cases (10.1%) manifesting a recurrence of AWE. Of these
recurrency cases, there were 2 cases (4%) of type I patients, 17 cases (8.17%) of type II, and 18 cases
(16.51%) of type III. The differences among the three types were statistically signi�cant (P = 0.02).
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Table 1
Baseline characteristics

  Type 1 Type 2 Type 3 P

Mean ± 
SD

N
(%)

Mean ± 
SD

N (%) Mean ± 
SD

N (%)

Patient age (years) 33.68 ± 
4.03

  34.08 ± 
4.49

  35.94 ± 
4.34

  < 
0.001

Gestation 1.82 ± 
1.00

  1.93 ± 
1.19

  1.95 ± 
1.36

  0.803

Parity 1.18 ± 
0.44

  1.15 ± 
0.46

  1.18 ± 
0.48

  0.836

Cesarean sections 1.10 ± 0.3 1.10 ± 
0.30

  1.10 ± 
0.40

  0.455

Age at menarche
(years)

13.30 ± 
1.22

  13.50 ± 
1.30

  13.33 ± 
1.26

  0.388

Menses (days) 5.78 ± 
1.76

  5.98 ± 
1.35

  5.85 ± 
1.37

  0.576

Menstrual cycle
length (days)

28.9 ± 
3.00

  29.02 ± 
3.12

  29.35 ± 
4.28

  0.619

Latency period
(months)

35.02 ± 
34.75

  31.08 ± 
28.03

  38.69 ± 
35.41

  0.120

Previous surgery for
AWE (%)

  2
(4%)

  17
(8.17%)

  18
(16.51%)

0.020

The differences between age and history of previous resection for AWE were statistically signi�cant
among the 3 types of AWE. A pairwise comparison among the three types showed that the proportion of
type III patients with a history of AWE resection was signi�cantly higher than for the other two types (P <
0.05).

All patients exhibited a symptom of abdominal wall masses and underwent abdominal wall
ultrasonography to measure the lesions before surgery; some of patients also felt abdominal wall pain
during menstruation. Abdominal wall pain occurred in 38 cases of type I patients (76%), 173 cases of
type II (83.17%), and 89 cases of type III (81.65%). When we compared the maximal ultrasonographic
diameters of the three types of patients (type I, 1.8 ± 0.7 cm; type II, 2.7 ± 1.2 cm; and type III, 4.0 ± 1.7
cm), the differences were statistically signi�cant (< 0.001).

All patients had con�rmed endometriotic nodules at the abdominal wall that were surgically excised, and
65 patients (17.7%) demonstrated concurrent pelvic endometriosis. The average surgical duration was
1.04 ± 0.45 h, and the average diameter of the lesions removed during the operation was 3.70 ± 1.72 cm.
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110 patients required primary mesh repair, representing 43.7% of the 317 women with type II or type III
AWE. Patients who had larger resection area and all the patients who had patch placement underwent
drainage on the layer of fascia.

  
Table 2

Surgical data

  Type I Type II Type III P

Mean 
± SD

N (%) Mean 
± SD

N (%) Mean 
± SD

N (%)

Size of endometriomas
(cm)

2.36 ± 
0.96

  3.35 ± 
1.30

  4.99 ± 
1.89

  < 
0.001

Numbers of multiple
endometriomas

  4 (8%)   42
(20.19%)

  28
(25.69%)

< 
0.001

Concurrence of pelvic
endometriosis

  10
(20%)

  26
(12.5%)

  29
(26.61%)

0.007

Polypropylene mesh   0 (0%)   38
(18.27%)

  72
(66.6%)

< 
0.001

Drainage   3
(6.0%)

  57
(27.5%)

  77
(70.6%)

< 
0.001

Operative time (h) 0.81 ± 
0.29

  0.91 ± 
0.36

  1.38 ± 
0.46

  < 
0.001

When we compared the different types of patients with pelvic endometriosis, we noted a statistically
signi�cant difference (P = 0.007). In type III patients, the pelvis was explored during the operation, and 8
cases of pelvic endometriosis were found during the operation—accounting for 27.6% of the total cases
of type III patients with pelvic endometriosis. We also found that the diameter of the lesions and the ratio
of multiple lesions in type III patients were signi�cantly greater than the same indices for type I or type II
patients; there was also a signi�cant difference in the comparison with type III (P < 0.05). Concerning the
placement of the patch, the proportion with patch placement in type III patients was signi�cantly higher
than that in type II, and the difference was statistically signi�cant (P < 0.05). The operative time
(duration) for the various types of patients, the deeper the level of lesion invasion, the longer the operative
time, and the results between/among the groups were all statistically different (P < 0.001).

All patients were pressure bandaged after the operation, the incisions healed at grade A, and the wounds
healed satisfactorily at the time of discharge. The patient's hospital stay, postoperative fever, and
drainage were analyzed in groups, and the results are shown in Table 3.
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Table 3
Postoperative circumstances

  Type I Type II Type III P

Mean ± 
SD

N (%) Mean ± 
SD

N (%) Mean ± 
SD

N (%)

Hospital stay
(days)

5.58 ± 
2.30

  5.96 ± 
2.65

  8.27 ± 
2.82

  < 
0.001

Postoperative
fever

  0
(0.00%)

  3
(1.44%)

  8
(7.34%)

0.006

Temperature (°C) 37.2 ± 
0.40

  37.1 ± 
0.30

  37.4 ± 
0.40

  < 
0.001

With the deepening of the endometriotic invasion, the proportion of patients with postoperative fever
gradually increased (P = 0.006), and the length of hospital stay was signi�cantly prolonged (P < 0.001).
The patients were followed up for 24–120 months, with an average follow-up time of 43.95 ± 20.94
months and a median follow-up time of 41 months. We followed 308 cases, and 8 cases were diagnosed.
The 5-year cumulative recurrence rate was 3.3%. The 5-year cumulative recurrence rate for type I was 4%,
type II was 3.3%, and type III was 4.3% (rates were not statistically signi�cant from one another).

Discussion
Abdominal wall endometriosis (AWE) is a rare type of endometriosis, with a reported incidence of 0.03–
0.4% [4,5]. AWE results from a variety of obstetric and gynecologic surgeries, the majority of which are
caesarean sections. The increasing number of caesarean sections and laparotomies are thus expected to
increase the rate of AWE [6,7]. Surgery is the only curative therapy, and the removal of the lump also
causes the chronic pain to disappear. During surgery, the different structures of the abdominal wall
should be repaired in layers, and meshes should be inserted if necessary[8]. The anatomical levels of the
abdominal wall are skin, subcutaneous fat, anterior rectus abdominis sheath, rectus abdominis, posterior
rectus abdominis sheath, and peritoneum from outside to inside [9]. The lesions of abdominal wall
endometriosis can invade all these layers, but we do not yet appreciate whether the layers invaded by the
lesions impact basic clinical characters, the di�culty of surgery, or postoperative recovery, as there are no
extant relevant studies. In this study we collected clinical data from 367 AWE patients who underwent
operations at the Peking Union Medical College Hospital over the past 10 years, and compared them
according to the level of tissue invasion.

The clinical triangle includes cyclical pain, a lump at the abdominal wall, and a history of caesarean
section or similar gynecologic procedures [10]. Local pain at the incision site of the abdominal wall
during menstruation has been reported to be the most common complaint, but not all patients manifest
painful symptoms related to the menstrual cycle [11, 12]; on rare occasions, a patient presents with skin
changes [13]. In our study, the preponderance of cases had a history of caesarean section (98.1%), all
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patients complained of abdominal wall masses (but not all patients had abdominal wall pain), and the
relationship between pain and menstruation was unclear in some patients. Although there was no
statistical difference among the three types of patients in latency period, latency for type III showed a
tendency to be longer than that for other two types. Presumably because of the deeper location, the time
needed to palpate the lesion and until the appearance of pain symptoms was delayed. We did, however,
observe signi�cant differences in the previous AWE resection of type III patients, and the proportion of
relapsed type III patients was signi�cantly higher than for types I or II. This shows that with deepening
lesion invasion, there was a gradual increase in the risk of AWE recurrence.

Various rates for concurrent pelvic endometriosis have been reported in patients with AWE, ranging from
5.3–34% [14–16], which is similar to our results (17.7%). However, investigators have not previously
analyzed these rates according to differing invasion layers. Our group analysis showed that the rate of
concurrent pelvic endometriosis for type III was signi�cantly higher than for the other two types. Among
the 29 type III patients with pelvic endometriosis, 8 cases (27.6%) were found during intraoperative
exploration. These data suggest that some patients who may have concurrent pelvic endometriosis
cannot be diagnosed by auxiliary examination before surgery, and that the incidence of pelvic
endometriosis concurrency may be underestimated. Because all type III patients underwent pelvic
exploration during the surgical procedure, endometriomas that are typically di�cult to uncover by
imaging could then be located. This suggests that before surgery, clinicians should not only assess the
level of invasion of intra-abdominal endometriotic lesions, but to also complete an assessment of
whether the pelvic cavity is associated with the endometriosis; and if necessary, perform intraoperative
treatment simultaneously. As we stated, AWE is principally secondary to caesarean section, and most
authors have concluded that this rate is comparable to the rate of classical endometriosis in the general
population and thus not relevant; however, it is very likely to be underestimated. Therefore, if
endometriosis is found during caesarean section, more attention should be paid to the protection and
cleaning of the caesarean section incision so as to reduce the risk of implanting the abdominal wall with
endometrial fragments.

AWE masses are surrounded by connective tissue, and it is thus di�cult for drugs to enter the lesion
location, making the drug treatment ineffective. Surgical resection is therefore the primary treatment
modality [17,18]. By comparing the three types of patients, we found that the deeper the level of invasion,
the larger the diameter of the lesion during resection and the higher the risk of multiple lesions. This
indicates that the deeper layers of the abdominal wall might be more favorable to the implantation and
proliferation of the residual endometrial cells, which is not easy to diagnose early. We suggest two
possible causes for the role of different invasion layers. First, the deep layer renders tissue irrigation
di�cult and induces much more endometrial cell contamination [19]. The second cause is a larger
nutrient supply. Endometrial cells require an adequate blood supply to survive in their ectopic sites, and
angiogenesis plays an important role in the pathogenesis of endometriosis [20]. Therefore, an enhanced
blood supply would provide a relatively rich nutritional environment for the implantation and growth of
residual endometrial cells, favoring the occurrence of AWE. For surgical patients, the location and
diameter of the removed lesions are closely related to their intraoperative and postoperative treatment
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and prognosis. Intraoperative patch placement was concentrated in our type II and type III patients, and
with the deepening of the level of lesion invasion, the proportion of patch placements in type III patients
was signi�cantly greater than for type II patients. The probability of drainage also gradually increased,
the surgical duration was signi�cantly prolonged, the likelihood of postoperative fever increased, and the
length of hospital stay was correspondingly prolonged. Previous studies have con�rmed that the size of
the lesion is an independent risk factor for patch placement [21], and we herein con�rmed that the level of
lesion invasion also affected the placement of the patch. The level of lesion invasion thus exerts an
impact on the di�culty of surgery and postoperative recovery.

Investigators have previously demonstrated that the recurrence rate of AWE is 4.3–11.4% [16,22–23], but
there are no studies as yet in which comparisons were made between different types of AWE. In our study,
the 5-year cumulative recurrence rate was 3.3%, and most of the recurrence sites were located in the
fascia and rectus abdominis. With deeper lesion invasion, the risk of recurrence gradually increased,
which may be due to the abundant blood supply in this area—providing a favorable environment for the
implantation and continuous growth of the ectopic endometrium. Recurrence may also be due to a
deeper location, accompanied by satellite lesions that were not visible to the naked eye, resulting in
incomplete removal.

Conclusions
The most comprehensive treatment used currently for patients with AWE is surgical removal of the lesion.
We noted that the level of lesion invasion exerts an important in�uence on whether the lesion can be
removed and the abdominal wall layer repaired. The classi�cation of AWE according to the level of lesion
invasion can assist in predicting the di�culty of surgery, the placement of intraoperative patches,
postoperative recovery, and recurrence.
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