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the surgical management of deep
infiltrating endometriosis: a prospective
observational study
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Abstract

Background: Endometriosis is a challenging gynecological condition that has a profound influence on the quality
of life of affected women. Transvaginal ultrasound is considered the first-line imaging method in preoperative
assessment of the extent and severity of endometriosis. Accurate preoperative mapping can aid the surgeon in
patient counselling, selection of the most appropriate surgical method that minimizes the operative and post-
operative complications. The aim of our study is to evaluate the accuracy of transvaginal sonography (TVS) in
precisely assessing the size, location and extent of deep infiltrating endometriosis (DIE) using a new modified
endometriosis mapping proforma with histopathological confirmation. Our prospective observational study
included 101 women with clinically suspected DIE who underwent TVS followed by laparoscopy from October 2018
to December 2020 with a maximum of 4 weeks interval. Precise mapping of DIE was done during TVS and
laparoscopy. Results were correlated with histopathology findings.

Results: DIE was confirmed by histopathology in 88 patients. Sensitivity and specificity for individual DIE locations
were rectovaginal septum 67.9% and 98.6%; vagina 52.2% and 98.7%; uterosacral ligaments 82.5% and 96.2%; torus
96.4% and 97.3%; parametrium 68.8% and 96.9%; rectum 100% and 98.8%; bladder 100% and 100%, ureters 63.4%
and 99.0%; scar endometriosis 100% and 100%; pouch of Douglas obliteration 97.7% and 100%. No statistically
significant difference was detected between ultrasound and histopathology size. Ultrasound tended to
underestimate the lesion size; the underestimation was more pronounced for lesions > 3 cm. “Butterfly” and “tram-
track” signs are two new sonographic signs related to posterior compartment DIE. No post-operative complications
were recorded. There were no cases of DIE recurrence. Eleven out of 22 cases of infertility achieved pregnancy
during 18 months follow-up.

Conclusion: TVS provides a thorough and accurate evaluation of the extent of endometriosis. An experienced
radiologist can use E-PEP to provide an accurate demonstration of the location and extent of DIE which helps the
surgeon select the most appropriate surgical approach ensuring radical treatment of the disease and minimizing
short- and long-term complications.
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Background
Endometriosis is a challenging gynecological condition
that has a profound influence on the quality of life of af-
fected women. It is described as ectopic endometrial tis-
sue present outside the uterus affecting women of the
reproductive age group with a prevalence of about 10%
[1]. Deep infiltrating endometriosis (DIE) is defined as
the presence of endometriotic tissue, smooth muscle
hyperplasia and fibrosis below the peritoneum 5 mm in
depth accounting for about 15 to 30% of all endometri-
osis cases [2, 3].
The most prevalent manifestations include infertility, dys-

menorrhea, dyspareunia, pelvic pain, dyschezia and urinary
symptoms [4]. DIE-induced symptoms are non-specific,
often leading to missed or delayed diagnosis [5, 6].
Physical examination is known to have limitations in

the diagnosis and quantification of DIE [7, 8]. Having a
reliable imaging modality to specify the extent and loca-
tion of DIE preoperatively plays a key role in surgical
planning [9]. The exact surgical approach and participat-
ing multispecialty surgical team are largely dependent
on preoperative diagnostic evaluation.
Diagnostic laparoscopy is widely recognized as the

gold standard for the diagnosis of endometriosis. How-
ever, it has its own limitations when it comes to the
assessment of pelvic, deep infiltrating or extra-pelvic
endometriosis [10]. Transvaginal sonography (TVS) and
magnetic resonance imaging (MRI) have been well docu-
mented to diagnose and specify DIE locations and are
widely used imaging techniques in clinical practice [11–
13]. In addition to being cost effective, TVS has been
shown to be comparable to MRI in the diagnosis of
endometriosis and is considered the first-line imaging
method [14–16].
Previous studies have attempted to map DIE preopera-

tively [9, 17]. The purpose of our study is to evaluate the
accuracy of TVS in diagnosing DIE by comparing im-
aging findings with laparoscopy and histopathology
using a new modified endometriosis mapping proforma
that can be interpreted easily by the radiologists and sur-
geons in which the precise location, size and extent of
lesions are defined to assist in surgical planning minim-
izing operative and post-operative complications.

Methods
This prospective observational single-institution study in-
cluded all consecutive patients with clinically suspected
endometriosis who underwent ultrasound followed by
laparoscopy from October 2018 to December 2020. The
study was approved by the Institutional Ethics Committee.
Written informed consent was obtained from all patients
who agreed to take part in this study. The study was re-
ported in accordance with the Standards for Reporting for
Diagnostic accuracy studies (STARD guidelines) [18].

Inclusion criteria included premenopausal women
with suspected DIE who are willing to undergo TVS or,
in the case of virgin females, transrectal sonography
(TRS) followed by laparoscopy. Exclusion criteria in-
cluded patients who refused TVS or TRS, patients who
performed ultrasound at an outside facility or did only
MRI, patients who were not eligible or refused surgery
and patients who lacked informed consent.
DIE was clinically suspected based on detailed clinical

history and physical examination. A case history pro-
forma was obtained for all cases by the surgeon which
included symptoms, parity, previous medical and surgi-
cal treatments and infertility with pregnancy outcome
when applicable. A visual analogue scale (VAS) was re-
corded for all patients from 0–10 where 0 corresponds
to no pain and 10 is the maximum pain [19, 20].

Endometriosis mapping proforma
We developed an Endometriosis Preoperative Evaluation
Proforma (E-PEP) which is a new modified preoperative
mapping tool used to assess the severity and extent of
endometriosis in a standardized staged manner used
during our TVS protocol for cases with suspected DIE
in four basic steps: uterus, adnexal endometriosis,
Douglas pouch obliteration and finally DIE mapping.
The E-PEP is filled by marking the site and size of endo-
metriosis with schematic diagrams to sketch the DIE lo-
cations. The E-PEP was marked by the radiologist after
TVS then by the surgeon after laparoscopy who was
blinded to the radiologists’ mapping findings. (Fig. 1).

Ultrasound examination
All ultrasound examinations were conducted transvaginally
except for four virgin females in which TRS was performed
using a Voluson E8 (GE Healthcare) ultrasound machine
with a 5–9-MHz transvaginal transducer. The examination
was done at any time irrespective of the menstrual phase
with a partially filled urinary bladder. No bowel preparation
was needed. Conventional 2D and 3D volume acquisition
using tomographic ultrasound imaging (TUI) and volume
contrast imaging (VCI) was used. The ultrasound studies
were performed by two radiologists who are highly experi-
enced in the field of women imaging particularly TVS
assessment of DIE. Between ultrasound and surgery,
patients had a maximum interval of 4 weeks.
Our ultrasound protocol follows the consensus statement

from the International Deep Endometriosis Analysis
(IDEA) group [21]. The uterine position is assessed whether
anteverted, retroverted or with isolated retraction of the
uterine fundus which gives an indication about the pres-
ence of adhesions and POD obliteration [22]. The uterus is
then examined for signs of adenomyosis which is com-
monly associated with endometriosis [23]. Next, ovaries are
evaluated for cysts particularly endometriomas with the
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typical low-grade echoes of “ground glass” appearance
[24]. The adnexa are then evaluated for signs of hydrosal-
pinx and peritoneal inclusion cysts. Evaluation of ovarian
mobility is done by vaginal probe pressure and/or abdom-
inal pressure using the free hand of the examiner. Free
mobility of the ovaries in relation to surrounding struc-
tures indicates the absence of adhesions [25]. The “sliding

sign” is utilized to reveal partial or complete Pouch of
Douglas obliteration [22].
The final step is mapping of DIE. Tenderness-guided

sonography is a key approach in pathological site detec-
tion when searching for DIE [26]. We divided DIE into
the following five groups inspired from the Enzian classi-
fication [27]:

Fig. 1 Endometriosis Preoperative Evaluation Proforma (E-PEP). The proforma is filled out and marked according to ultrasound and laparoscopy
findings. The site of deep infiltrating endometriosis can be also sketched in the schematic diagrams on the left corresponding to each group
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Group 1:

– Rectovaginal septum (RVS)
– Vagina

Group 2:

– Right uterosacral ligament (USL)
– Left USL
– Torus uterinum
– Right parametrium
– Left parametrium

Group 3:

– Cranial rectum
– Caudal rectum

Group 4:
– Bladder
– Right ureter
– Left ureter

Group 5:

– Other locations including scar endometriosis

DIE nodules have different characteristics depending
on the anatomical location and diagnosis when irregular
hypoechoic nodular lesions adherent to the surrounding
structures are identified with tenderness on probe pres-
sure [28]. Caudal rectal lesions were defined as plaques
found below the level of USL, while those above this
level considered rectosigmoid junction or cranial rectal
lesions [9]. Involvement of the rectal wall appears as ir-
regular hypoechoic thickening of the bowel wall that
may lead to luminal compromise [29]. The largest diam-
eter of the lesions was recorded.

Surgery
A laparoscopic approach was adopted for all 101 cases.
All cases were performed by the same surgeon who had
specific training in managing difficult deep endometri-
osis cases by laparoscopy; some cases were carried out in
collaboration with a colorectal surgeon and urologist.
Initial assessment of the extent of the disease was car-

ried out guided by the ultrasound report findings plus
visual and tactile assessment for superficial and deep
endometriotic nodules. For lesions involving the uterosa-
cral ligaments, uterine torus, rectosigmoid colon or
parametrium, ureterolysis was carried out first and then
opening of the medial para-rectal space and sparing of
the hypogastric nerves then proceeding to dissection of
the rectovaginal space before excision of the

endometriotic nodules. Rectosigmoid nodules were ex-
cised mostly using the shaving technique with only few
cases needing rectal disc excision or segmental bowel re-
section in cases of sub-occlusive lesions. Bowel lesions
greater than 3 cm in length and more than 0.5 cm in
depth were not suitable for adequate shaving and needed
disc excision. Lesions causing luminal compromise or
involving 50% or more of the bowel circumference
needed segmental bowel resection. Ovarian endometrio-
mas were excised using the stripping technique. Lesions
involving the vagina were removed using full-thickness
excision of the vaginal wall. Surgical findings were docu-
mented using the British Society for Gynecological En-
doscopy (BSGE) surgical data sheet [30].
Following surgery, all specimens were sent to the same

laboratory for histopathological confirmation.

Statistical analysis
Data were statistically described in terms of mean ±
standard deviation (± SD). Numerical data were tested
for the normal assumption using the Kolmogorov-
Smirnov test. A comparison between TP lesions and
missed lesions was done using the Mann-Whitney U test
for independent samples. Comparison between US size
and pathological size within TP lesions was done using a
paired t test. Agreement between the size measured by
US and pathology was done using interclass correlation
(ICC) coefficient. p values less than 0.05 were considered
statistically significant. All statistical calculations were
done using the computer program IBM SPSS (Statistical
Package for the Social Science; IBM Corp, Armonk, NY,
USA) release 22 for Microsoft Windows.

Results
Patient flow, demographics and clinical characteristics
One hundred and thirty-five women were initially en-
rolled. Twenty-nine patients who refused TVS or TRS,
performed ultrasound at an outside facility or did only
MRI were initially excluded. One hundred and six pa-
tients eventually performed standardized TVS/TRS and
were eligible for surgery. Fifteen patients who had no
evidence of DIE on ultrasound were still qualified for
surgery due to the presence of endometriomas in 10 pa-
tients and adenomyosis with severe pelvic pain in five
patients. Five patients refused surgery. Following exclu-
sion criteria, 101 patients were ultimately included in
our study (Fig. 2).
Study population characteristics are summarized in

Table 1.

Accuracy of TVS in individual DIE locations
Eighty-eight women were found to have DIE as con-
firmed on laparoscopy and histopathology. Ultrasound
detected DIE in 86 cases (85.1%) and laparoscopy

El-Maadawy et al. Egyptian Journal of Radiology and Nuclear Medicine          (2021) 52:159 Page 4 of 11



detected DIE in two additional cases; each had a solitary
plaque of DIE at the left USL.
The performance of TVS for each individual DIE loca-

tion is shown in Table 2. Vaginal DIE was found to have
the lowest sensitivity and accuracy with a sensitivity of
52.2% and accuracy of 88.1%, while bladder DIE and scar
endometriosis were shown to have the highest sensitivity
and accuracy with a value of 100% (Fig. 3).
Adenomyosis was observed by ultrasound in 36 cases

(35.6%) all of which were associated with DIE, except for
six cases (16.7%). Ovarian endometriomas were seen in
79 cases (78.2%). The right ovary was involved in 59
cases (58.4%), the left ovary in 47 cases (46.5%) and bi-
lateral endometriomas in 27 cases (26.7%). DIE was as-
sociated with ovarian endometriomas in 72 out of 79
cases (91.1%) and without ovarian endometriomas in 13
out of 22 cases (59.1%).
Pouch of Douglas obliteration was seen by ultrasound

in 84 cases (83.2%). Complete obliteration was seen in
34 cases (33.7%) with 33 out of 34 cases (97.1%) showing

evidence of DIE by TVS. The sensitivity and accuracy of
TVS in detecting pouch of Douglas obliteration was high
at 97.7% and 98.0% respectively.
USL involvement by DIE was seen by ultrasound in 60

cases (59.4%). Bilateral USL involvement was seen in 23
cases (22.8%). TVS was accurate in detecting USL DIE
with an accuracy of 92.1% and 88.1% on the right and
left sides, respectively. The torus was almost always af-
fected with bilateral USL involvement with 22 out of 23
cases (95.7%) of bilateral USL DIE showing torus plaques
resulting in a “butterfly” configuration. In the sagittal
view, we observed that USL and rectal bowel loop in-
volvement gave a “tram-track” configuration caused by
thickening of the affected USL and bowel loop with
intervening increased tissue echogenicity caused by asso-
ciated perilesional fibrotic and chronic inflammatory
changes (Fig. 4).
Ultrasound revealed DIE of the rectum in 42 cases

(41.6%). The cranial rectum was affected in 24 cases
(23.8%) and the caudal rectum in 18 cases (17.8%). The

Fig. 2 Flow diagram of the study population based on STARD recommendation

El-Maadawy et al. Egyptian Journal of Radiology and Nuclear Medicine          (2021) 52:159 Page 5 of 11



accuracy and sensitivity of TVS was very high for the
cranial and caudal rectum at 100 % and 99% respectively
with no missed lesions and only one false positive lesion
at each site. Thirty-six cases were treated with rectal
shaving and five cases with disc excision. One case per-
formed segmental bowel resection due to involvement of
the bowel wall more than 60% of the circumference as-
sociated with luminal compromise; therefore, shaving or
disc excision was not appropriate. Histopathological as-
sessment of cases with disc excision and segmental
bowel resection revealed mucosal involvement. In cases
where shaving was done, histopathology confirmed mus-
cular layer involvement. Ultrasound showed a 100%

accuracy in detecting muscular layer involvement and
50% for mucosal involvement (Fig. 5).
Ureteric involvement was seen in six patients (5.9%),

three of which (3%) were bilateral. TVS detected a total
of eight extrinsic and one intrinsic ureteric lesion with a
sensitivity of 63.4% and accuracy of 97%. Ureteric reim-
plantation was performed for the intrinsic and stenting
for the extrinsic lesions.

Correlation between ultrasound and histopathology size
A comparison of US size and pathology size of true posi-
tive (TP) lesions for each group is shown in Table 3.
There was no statistically significant difference between
the ultrasound size and pathology size except in groups
4 and 5 which is mostly due to the small number of le-
sions in these groups. Except for group 3, ultrasound ap-
peared to underestimate lesions size with a mean
difference ranging from 0.43 cm in group 2 to 0.75 cm
in group 5. For larger lesions > 3 cm, the underestima-
tion was more pronounced, with a mean difference ran-
ging from 0.86 cm in group 2 to 1.7 cm in group 1.

Correlation between TP lesions and missed lesions
We compared the size of TP lesions and missed lesions
in groups 1, 2 and 4. No missed lesions were recorded in
groups 3 and 5. There was no statistically significant dif-
ference between the size of TP cases and missed lesions
with p values of 0.168, 0.812 and 0.637, respectively. The
mean diameter of missed lesions was 1.2 cm for groups
1 and 4 and 1.6 cm for group 2.

Operative complications and fertility outcome
No operative or post-operative complications were re-
corded in our study population which reflects the multi-
disciplinary approach. Over a period of up to 2 years of
follow-up, we had no cases of recurrent DIE. Eleven out
of 22 cases (50%) of infertility achieved pregnancy over a
period of 18 months, all of which were spontaneous ex-
cept for two cases requiring in vitro fertilization (IVF).

Discussion
In our study, we showed that TVS allows for thorough
and accurate evaluation of the extent of endometriosis.
Experienced radiologists can use E-PEP to provide ac-
curate demonstration of the location and extent of DIE
which aids the surgeon in preoperative assessment and
intra-operative management.
As reported by Exacoustos et al., our study showed

high sensitivity and accuracy of TVS in detecting pouch
of Douglas obliteration [9]. This was contrasted with
Fratelli et al. which could be explained by their retro-
spective study design [31]. We also found strong correl-
ation with complete pouch of Douglas obliteration and
presence of DIE with 97.1% with complete obliteration

Table 1 Study population characteristics

Patient characteristics signs and
symptoms (No. 101)

Mean +/− SD;
No. (%)

Age(y) 37.1 ± 6.2

Parity

0 63 (62.4)

1–2 28 (27.7)

≥ 3 10 (9.0)

Previous medical treatment 82 (81.2)

Duration of medical treatment (mo) 5.9 ± 6.8

Previous surgery of endometriosis 30(29.7)

Number of previous surgical intervention

0 70 (69.3)

1–2 25 (24.8)

≥3 6 (5.9)

Dysmenorrhea 101 (100)

VAS scorea 8.8 ± 1.4

Pelvic pain 97 (96.0)

VAS scorea 7.5 ± 1.5

Deep dyspareunia 68 (67.3)

VAS scorea 6.6 ± 1.3

Dyschezia 39 (38.6)

VAS scorea 6.8 ± 1.68

Dysuria/frequency 12 (11.9)

Infertilityb 22 (21.8)

Infertility duration (y)

2 4 (4.0)

3 8 (7.9)

≥ 4 10 (9.9)

Incomplete rectal emptying 19 (18.8)

Constipation 69 (68.3)

Diarrhoea 9 (8.9)

No number, SD standard deviation, mo month, y year
aVisual analogue scale (VAS) (ranges from 0 to 10, with 0 corresponding to no
pain and 10 corresponding to maximum pain). bInfertility is defined as failure
of sexually active non-contraceptive couple to conceive after 1 year
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Table 2 Accuracy of TVS in diagnosing DIE with laparoscopy and histopathology as the gold standard

DIE Localization Prevalence % (n) Sensitivity (%) Specificity (%) PVP (%) PVN (%) LR+ LR- Accuracy (%)

Group 1

Rectovaginal septum 19.8 (20) 67.9 98.6 95.0 88.9 48.5 0.33 90.1

Vagina 12.9 (13) 52.2 98.7 92.3 87.5 40.2 0.48 88.1

Group 2

Right USL 42.6 (43) 84.0 98.0 97.7 86.2 42.0 0.16 91.1

Left USL 40.6 (41) 80.9 94.4 92.7 85.0 14.5 0.20 88.1

Torus uterinum 28.7 (29) 96.4 97.3 93.1 98.6 35.2 0.04 97.0

Right parametrium 19.8 (20) 73.9 96.2 85.0 92.6 19.5 0.27 91.1

Left parametrium 15.8 (16) 63.6 97.5 87.5 90.6 25.4 0.37 90.1

Group 3

Cranial rectum 23.8 (24) 100.0 98.7 95.8 100.0 76.9 0.00 99.0

Caudal rectum 17.8 (18) 100.0 98.8 94.4 100.0 83.3 0.00 99.0

Group 4

Bladder 3.0 (3) 100.0 100.0 100.0 100.0 – 0.0 100.0

Right ureter 5.0 (5) 66.7 98.9 80.0 97.9 60.6 0.34 97.0

Left ureter 4 (4) 60.0 99.0 75.0 97.9 60.0 0.40 97.0

Group 5

Scar/anterior abdominal
wall endometriosis

4 (4) 100.0 100.0 100.0 100.0 – 0.00 100.0

DIE deep infiltrating endometriosis, PVP positive predictive value, PVN negative predictive value, LR+ positive likelihood ratio, LR− negative likelihood ratio, USL
uterosacral ligament

Fig. 3 a Axial and b sagittal ultrasound images in a 36-year-old woman with pathologically proven scar endometriosis related to previous a
caesarean section scar. An irregularly shaped hypoechoic lesion inseparable from the anterior abdominal wall muscle was noted. c and d
Intraoperative photographs showing the dissected lesion. Part of the abdominal wall muscle had to be dissected with the insertion of a mesh
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showing signs of DIE by TVS as observed by Reid et al.
[22]. Therefore, complete pouch of Douglas obliteration
should warrant meticulous search for DIE.
The lowest sensitivity and accuracy in our study was

reported in vaginal DIE with a sensitivity of 52.2% and

accuracy of 88.1%, similarly observed in previous studies
[9, 28]. This may be due to vaginal probe characteristics
we used which provides suboptimal structure detection
near the tip of the probe. Two studies reported higher
sensitivity values of 67% and 62% respectively [32, 33].

Fig. 4 a and b Transverse TVS image at the level of USL in a 35-year-old woman showing right and left USL (red and green arrows) as well as
torus uterinum DIE (blue star) giving a “butterfly” configuration. c Intraoperative photograph showing the butterfly lesion. d and e Sagittal TVS
image showing left USL (white arrow) and caudal rectal bowel DIE (black arrow) giving a “tram-track” configuration. f 3D volume acquisition of
the “tram-track” lesion using tomographic ultrasound imaging (TUI)

Fig. 5 a Sagittal TVS image in a 37-year-old woman showing a full-thickness plaque of DIE at the caudal rectum with subsequent luminal
compromise. b 3D volume acquisition of the rectal DIE using tomographic ultrasound imaging (TUI) in a sagittal plane and c volume contrast
imaging (VCI) in sagittal, axial and coronal planes. d Intraoperative photograph showing the rectal plaque (black arrow) before shaving

El-Maadawy et al. Egyptian Journal of Radiology and Nuclear Medicine          (2021) 52:159 Page 8 of 11



However, they included a fewer number of patients
with 48 and 65 patients meeting their inclusion re-
quirements. A study by Guerriero and colleagues
which included 88 patients reported a high sensitivity
of 91% [34]. Their results could be explained by using
a generous amount of gel inside the transvaginal
probe cover establishing a “stand-off”. Koninckx et al.
proposed using a clinical approach in diagnosing vagi-
nal DIE rather than imaging with TVS which they
considered to be operator dependant [4]. We believe
that clinical examination should complement ultra-
sonography when assessing vaginal DIE.
The most frequently encountered location of DIE in

our series was USL with 59.4% prevalence similarly
stated by previous studies [28, 31]. Our sensitivity and
specificity were high at 82.5% and 98.4% respectively
similar to previously published results [9, 16, 33, 35].
Other investigators reported lower sensitivity and speci-
ficity [28, 31, 32, 36, 37]. In our series, the torus was al-
most always affected with bilateral USL involvement
with 95.7% of bilateral uterosacral DIE showing torus
plaques. In our experience, torus involvement should be
carefully looked for with bilateral USL disease. We de-
scribed two new sonographic signs: the “butterfly” and
“tram-track” signs. To the best of our knowledge, these
two signs were not described in the literature before.
The reproducibility of these two new signs needs further
evaluation.
We found very high sensitivity and accuracy of TVS in

cranial and caudal rectal DIE at 100% and 99% respect-
ively. Several authors reported high sensitivities of more
than 90% [9, 28, 33, 38]. Other investigators reported
lower sensitivities of less than 50% [35, 36]. However,
both studies had a low incidence of bowel involvement
in their sample population. Our study showed low ac-
curacy in detecting the involvement of the mucosal layer
as published by previous investigators [9, 28, 39]. How-
ever, we cannot draw firm conclusions from our figures
since only six patients who performed segmental bowel
resection and disc excisions could be analysed. We be-
lieve that the decision for surgery should be based on
clinical history, pelvic examination and imaging findings.

We adopted a conservative surgical approach for recto-
sigmoid DIE favouring bowel shaving and disc excision
over segmental bowel resection. A conservative surgical
technique has been shown to compare favourably to seg-
mental bowel resection with regard to surgical, func-
tional outcomes and recurrence rate [40, 41].
In our study, 100% sensitivity and accuracy were ob-

served in DIE of the bladder close to published results
by other investigators [9, 16, 28, 33, 35, 36]. However,
we only had three lesions in our series therefore, no suf-
ficient data is available to draw firm conclusions. TVS
detected a total of eight extrinsic and one intrinsic ur-
eteric lesions with a sensitivity of 63.4% and accuracy of
97% similar to the results published by Exacoustos et al.
who concluded that the incidence of intrinsic ureteric
DIE is low as well as its associated hydroureter with low
sensitivity of TVS [9]. We also agree with their interpret-
ation that extrinsic involvement should be suspected
with DIE involving the USL and parametrium.
There was no statistically significant difference be-

tween the size DIE nodules detected by TVS and size re-
ported by histopathology which was consistent with a
previous study [32]. The only statistical difference was
observed in groups 4 and 5 which could be due to the
small number of lesions in these groups. The ultrasound
tended to underestimate the lesion size which was more
pronounced in lesions > 3 cm in line with Leone et al.’s
study [42]. We suggest that the underestimation in lar-
ger lesions may be attributable to extensive surrounding
fibrosis as well as the location that is difficult to be eval-
uated by TVS. This was especially obvious in lesions lo-
cated in group 1.
We found no statistically significant difference be-

tween the size of TP lesions and missed lesions in con-
trast to results published by Fratelli et al. [31].
Therefore, we can conclude that the site rather than the
size of the lesion is more significant in lesion detection.
The limitation of our study is the high occurrence of

endometriosis because of the way the patients were
selected and the setting of the study at a centre of excel-
lence for endometriosis. Also, the surgeon was com-
pletely blinded to the mapping proforma but not to the
radiology report which could not be completely avoided
for proper surgical management.

Conclusion
TVS allows a systematic comprehensive and accurate as-
sessment of the size and location of pelvic and deep in-
filtrating endometriosis. The use of E-PEP can be
utilized by the radiologist and surgeon to ensure that
mapping information is correctly passed on. Precise
mapping of endometriosis is pivotal for patient counsel-
ling to tailor the most appropriate surgical approach en-
hancing the patient quality of life and fertility, ensuring

Table 3 Correlation between ultrasound size and
histopathology size

Group US size (cm) Pathology size (cm) ICC P

Mean ± SD Mean ± SD

1 1.35 ± 0.32 1.89 ± 0.75 0.68 0.002

2 1.63 ± 0.41 2.05 ± 0.50 0.69 0.000

3 2.69 ± 1.0 2.65 ± 0.91 0.92 0.000

4 1.27 ± 0.51 1.65 ± 0.35 0.84 0.365

5 2.63 ± 0.92 3.38 ± 1.11 0.97 0.030

ICC interclass correlation
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radical excision of the disease and minimizing operative
and post-operative complications.
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