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Abstract: Deep infiltrative endometriosis (DIE) is defined as the presence of ectopic endometrial mucosa that 

infiltrates more than 5 mm of the peritoneum, in most cases accompanied by pain. Surgery is the treatment of 

choice in most cases. The aim of this review is to present the variety of surgical approaches to DIE. We 

performed a thorough MEDLINE search using the terms “(surgery OR surgical treatment OR surgical 

procedures OR surgical approach OR surgical technique) AND (deeply infiltra* endometriosis OR deep 

endometriosis OR infiltrative endometriosis). A total of 17 articles were included in the present study. 

Depending on the site of the lesion, different surgical techniques can be used. Laparoscopy is the most used 

approach for different lesion sites. It can be combined with open surgery if needed. Another promising 

alternative to laparoscopy is robotic surgery. For lesions that are not very extensive ablation and shaving 

techniques can be performed.  
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Introduction 

Endometriosis is defined as the presence of 

ectopic endometrial mucosa consisting of both 

endometrial stroma and glands [1]. It affects 

between 7 and 15% of the female population [2]. 

Deep infiltrative endometriosis (DIE) is a specific 

type of endometriosis that is characterized by an 

infiltration of the peritoneum for more than 5 

mm. Several types of structures can be affected 

such as vagina, bladder, ureters, rectum and 

sigma [1]. In the pelvis, the left side and posterior 

compartment are more frequently affected [3]. 

The fat tissue tends to be spared by endometriosis 

[4]. Symptomatology varies according to the site 

of infiltration, pain being a main complain in 

most cases [3]. 

 

In order to assess DIE, various imaging 

techniques can be performed, but the gold 

standard procedure for diagnosis is still 

considered to be laparoscopy [5]. Based on the 

findings, DIE can be categorized using Enzian 

classification. This takes into account the site of 

lesion: anterior compartment (vagina, 

rectovaginal septum), middle compartment 

(sacrouterine ligaments), posterior 

compartment (rectum, sigmoid) and 

dimension of lesions (grade 1 <1cm, grade 2-

3cm, grade 3> 3 cm). Other sites are noted 

separately: adenomyosis- FA, bladder-FB, 

intrinsic involvement of the ureter-FU, 

intestinal (above sigma)-FI, and other (e.g. 

diaphragm)-FO [6]. 

 

Treatment options include medical and 

surgical alternatives. When symptomatology 

cannot be improved noninvasively, surgery 

becomes the therapy of choice [3]. In the 

absence of treatment, quality of life is 

severely impaired as patient’s 

symptomatology continues to aggravate. This 

could determine the onset of depression, 

anxiety or behavior alterations [7].  

 

Therefore a quick diagnose and effective 

treatment are vital to the state of mind of the 
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patient. The aim of the surgical procedure is 

complete removal of the endometriosis. 

Depending on the site of DIE, surgery options can 

include resection of segments with anastomosis, 

or in favorable cases, shaving techniques.  

Treatment of DIE is complex and often requires a 

multidisciplinary team of surgeons and 

collaboration from various clinicians [5]. The aim 

of this review is to present the variety of surgical 

approaches to DIE, a challenging pathology. 

 

A literature search was performed in PubMed 

using the terms “(surgery OR surgical treatment 

OR surgical procedures OR surgical approach OR 

surgical technique) AND (deeply infiltra* 

endometriosis OR deep endometriosis OR 

infiltrative endometriosis). The following filters 

were applied: Clinical Trial, Comparative Study, 

Controlled Clinical Trial, Multicenter Study, 

Observational Study, Randomized Controlled 

Trial, English. Only full text articles published in 

the last 10 years were taken into consideration. 

After careful examination, articles that were most 

relevant to the subject of our review were 

included, description of the surgical method 

adopted being the main criteria.  

 

A total of 17 articles were selected to be 

described in our research. All surgical procedures 

described in the selected papers were carried out 

using general anesthesia. Depending on the 

affected structures, treatment might vary in means 

of surgical technique. Different management 

routes have been described for colorectal DIE. 

Laparoscopy is the method of choice, using a 

mini-laparotomy for exteriorization of structures 

after dissection, in some cases. Gynecologists and 

gastrointestinal surgeons have to cooperate for 

this type of treatment. Segmental resection, rectal 

nodule excision and rectal shaving represent 

alternatives depending on size and extension of 

lesions [8]. 

 

Laparoscopic procedure starts with 

pneumoperitoneum induction and exploration of 

the abdominal and pelvic space followed by 

excision of all endometriotic lesions. Dissection 

of the rectovaginal septum is performed, to 

emphasize the rectal lesion and liberate the 

rectum. For the segmental resection of the recto-

sigmoid area (in cases of full wall thickness 

lesions), the excision is made and a semicircular 

stapler or an end-to-end stapler can be used for 

the final anastomosis, through a transanal 

approach. The resected segments of the recto-

sigmoid are removed through a Pfannenstiel-

Kerr incision [9-11]. In cases of DIE that 

comprise the whole vagina wall, a vaginal 

approach is preferred. Excision of the vaginal 

nodules using a stapler and exteriorization of 

the resected intestinal segments are 

accomplished, with final suturing of the 

vaginal defect and transanal stapler 

anastomosis of the colorectal segment [12].  

 

To verify the quality of the rectal 

anastomoses, an air-fluid test can be 

performed. This procedure is performed by 

introducing saline solution inside the pelvic 

cavity and by insufflating air inside the 

rectum. If bubbles appear inside the pelvic 

cavity, the suture is not holding perfectly and 

more stiches should be places [12-13]. 

 

Regarding lesions that do not affect the whole 

rectal wall thickness, shaving can be used as a 

method of resection, without having to open 

the lumen. It can be well performed also in 

laparoscopical manner. The subperitoneal 

space is exposed and dissection along the 

lateral sides of the rectum is done, exposing 

the lesions in the rectovaginal space. With the 

use of an endoscope, with high magnification, 

lesions are carefully removed from the rectal 

wall by shaving. This can be performed using 

a device comprising of scalpels and scissors, 

or by plasma ablation [14]. 

 

To be noted is that the rectum is not 

necessarily involved in DIE. Angioli et al. 

described in 2014 the approach to DIE 

comprising the posterior vaginal wall with 

little involvement of the rectovaginal septum. 

A combined approach is necessary, vaginal 

and laparoscopic, in 3 steps, the first and last 

being done in vaginal approach. Procedure 

starts by examination of the vagina.  

 

The endometriotic nodules are emphasized by 

pulling the cervix anteriorly. An incision in 

form of a half-circle is made around the 

lesion, to permit removal from the anterior 

rectal wall. Next, using laparoscopy, a 

complete assessment of the abdominal and 

pelvic cavity is made for other possible 

endometriotic lesions. Dissection of the 
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endometriosis from the rectovaginal septum is 

completed. Using the vaginal approach again, the 

nodule is fully excised and the vagina is sutured 

[15]. 

 

A technique for sparing the inferior hypogastric 

nerves was described in the literature.  Lesions of 

the mentioned nerves can represent a cause of 

urinary retention and sexual dysfunctions. 

Procedure is started by identifying the ureter 

where it crosses the common iliac artery. 

Dissecting toward the promontory, the superior 

hypogastric plexus can be identified, in the 

presacral space. The inferior hypogastric nerve 

descends from the plexus, along the mesorectum 

and the ureter. The nerve is removed from the 

uterosacral ligament. Also, identification of the 

inferior hypogastric plexus is made, laterally to 

the rectum. It comprises the inferior hypogastric 

nerve and the splanchnic nerves (S2-S4 roots of 

the sacral plexus).  Resection of the endometriotic 

lesions can be performed after this step [16-18]. 

 

Another structure that can be a target of 

endometriosis is the ureter. Soriano et al. 

describes his technique: a multidisciplinary team 

of urologists and gynecologists performed 

laparoscopic interventions comprising of 

ureterolysis or ureter sectioning and 

reimplantation. During examination, after 

inducing pneumoperitoneum, size of lesion, 

extension to the surrounding structures and state 

of the ureter are assessed. When the muscular 

layer is affected, ureterolysis is no longer feasible 

and a resection is necessary to completely remove 

the endometriotic lesion.  

 

In this case the reimplantation of the ureter into 

the bladder is necessary. In the majority of time it 

can be completed under laparoscopy, but certain 

cases require a laparotomy. Pre-operatively, 

accurate assessment of the type of ureteral lesion 

(intrinsic or extrinsic) is hard to be accomplished. 

It would be expected that patients with an 

intrinsic lesion present hydronephrosis, but it is 

not always the case, many patients being 

asymptomatic from this point of view [19]. 

 

Assessment of the bladder lesions is necessary 

before reimplantation of the ureters. Full excision 

or cystectomy can be alternatives for treatment, 

during the same surgery [20]. For approach of the 

bladder, dissection in medial and lateral 

paravesical spaces, retropubic space, 

vesicoureteral ligament is made in order to be 

able to resect the infiltration.  This allows also 

for resection of ureteral lesions. The ureter is 

afterwards reimplanted in the remaining 

bladder, if long enough. If this is not the case, 

the bladder is attached to the psoas muscle 

followed by ureter implantation. In bilateral 

ureteral dissections, a v-shaped cystoplasty is 

made [21].  

 

For ovarian DIE, treatment alternatives 

include excision during laparoscopic surgery 

or through robotic single-site surgery using 

daVinci® system. Both procedures follow the 

same steps: inspection of the peritoneal cavity, 

dissection of adhesions and extraction of the 

ovarian cysts. Using robotic surgery, the 

operator is able approach lesions closer, even 

in spaces between structures that is harder to 

reach. Excisions are easier to perform with the 

instruments of the robot, allowing resection of 

nodules of all sizes. Another benefit to the 

surgeon is the more comfortable process of 

operating [22]. 
 

Another location where endometriosis can be 

identified is the diaphragmatic level. It can be 

encountered in up to 25% of patients with 

extrapelvic disease. It might present as 

asymptomatic, but some women may present 

pain in the upper body or in some cases, 

hemothorax or pneumothrorax when pleura is 

involved. Laparoscopic surgery represents the 

first choice for treatment. For right-sided DIE, 

incision of the peritoneum along the costal 

border is made and traction is performed to 

the left side.  
 

Retroperitoneum is incised in order to liberate 

the liver, with continuation along the right 

kidney and Gerota’s fascia. The anterior 

dissection is advanced until it meets the 

posterior one. Hepatic veins are exposed by 

further turning the peritoneum posteriorly. At 

this stage the liver is completely shifted 

towards the left side in order to free the 

diaphragm. The next step consists in excision 

of the diaphragmatic endometriotic nodule, 

together with the peritoneal lesions. The 

thoracic cavity should also be inspected 

laparoscopically to identify any possible 

endometriotic lesions. A running suture is 

used for closing the diaphragm defect [23]. 
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Apart from the methods mentioned, ablation has 

also been tested for treatment of endometriotic 

lesions. Healey et al. have compared ablation to 

excision in their study. Patients diagnosed with 

endometriotic lesions were included, not taking 

into consideration the following sites: bladder, 

ureters, and bowel.  Ablation was carried out 

using monopolar or bipolar diathermy. At 5 years 

post-operatively women which underwent 

ablation necessitated more pharmacological 

therapy for control of symptomatology (pain, 

dyspareunia). A possible explanation could be 

the lack of complete ablation of the lesions 

[24]. A summarization of the techniques 

described can be found in table 1. 

 

Table-1: Summarization of techniques currently used for DIE [8-24] 

Technique Site of lesion Particularities 

Laparoscopy 
Colorectal, rectovaginal septum, 

bladder, ureter, ovarian, diaphragm 

Allows full excision of lesion with 

maximum precision and small risk of 

recurrence 

Combined laparoscopic 

with vaginal approach 
Vagina  

Shaving Colorectal 

Minimal damage 

Less precise, lesion might not be dissected 

completely 

Robotic surgery Ovarian 
Better vision and dissection of lesions 

Higher costs 

Ablation Various sites 
Less invasive 

Lesion might not be dissected completely 

Laparotomy 

Same as in laparoscopy, used in 

the rare cases when laparoscopy is 

not sufficient 

Invasive 

Longer time for recovery and longer 

hospitalization 

 

 
DIE is a pathology with a high grade of 

complexity, as it can affect many organs and 

produce various symptomatology. Surgical 

treatment is the only curative option but only 

when performed correctly as incomplete removal 

of lesions may causes recurrences.  Because of 

the many possibilities of iatrogenic lesioning of 

other structures, a definite surgical protocol 

would be hard to constitute, but rather protocols 

regarding each organ individually are more 

feasible.  

 

As the pelvis, the area where endometriosis 

occurs most frequently, comprises many 

structures, especially nerves, it is necessary to 

have a good understanding of the procedure and a 

certain level of experience. Nerve sparing 

techniques are of outer importance, as even small 

lesions can turn a curative surgery into the 

starting point of another complication that 

requires treatment. 

Up to this point techniques resembling full 

excision of the endometriotic lesions have 

proven to have better outcomes in long-term 

follow ups. Regarding ablation and shaving, it 

would be of use to the community of surgeons 

to have more research performed in this area. 

Although not malignant, DIE can require in 

some cases radical treatments such as 

cystectomy, ovariectomy or bowel resections.  

 

Therefore, improvements on such techniques 

could mean a less challenging treatment and a 

more comfortable attitude for both the 

surgeon and the patient. Another characteristic 

of DIE treatment is the need for a 

multidisciplinary team of surgeon to 

collaborate as structures affected are not 

always from the gynecological field. In some 

countries this is still an emerging practice.   
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Conclusion 

DIE is a complex disease which demands an 

elaborate treatment. For each affected organ there 

is a specific approach of treatment. More 

attention should be paid to the management of 

endometriosis, as it requires a 

multidisciplinary team in order to be treated 

correctly. 

 
Financial Support and sponsorship: Nil          Conflicts of interest: There are no conflicts of interest.  
 

 
References

1. Ledu N, Rubod C, Piessen G, Roman H, Collinet P. 

Management of deep infiltrating endometriosis of the 

rectum: Is a systematic temporary stoma relevant?. J 

GynecolObstet Hum Reprod 2018; 47(1):1-7. 

2. Bray-Beraldo F, Pereira AMG, Gazzo C, Santos MP, 

Lopes RGC. Surgical treatment of intestinal 

endometriosis: Outcomes of three different techniques. 

Rev Bras Ginecol e Obstet 2018; 40(7):390-396. 

3. Marcellin L, Leconte M, Gaujoux S, Santulli P, 

Borghese B, Chapron C et al. Associated ileocaecal 

location is a marker for greater severity of low rectal 

endometriosis. BJOG AnInt J ObstetGynaecol 

2019;126(13):1600–1608. 

4. Gordts S, Koninckx P, Brosens I. Pathogenesis of deep 

endometriosis. Fertil Steril 2017; 108(6):872-885.e1. 

5. Rolla E. F1000 Research. Endometr Adv Controv 

Classif Pathog diagnosis, Treat 1; peer Rev 4 Approv 

[Internet]. 2019; 8. Available from: https://www. 

ncbi.nlm.nih.gov/pmc/articles/PMC6480968/ 

6. Haas D, Wurm P, Shamiyeh A, Shebl O, Chvatal R, 

Oppelt P. Efficacy of the revised Enzian classification: 

A retrospective analysis. Does the revised Enzian 

classification solve the problem of duplicate 

classification in rASRM and Enzian? Arch Gynecol 

Obstet. 2013; 287(5):941-945. 

7. Halis G, Mechsner S, Ebert AD. Diagnose und therapie 

der tief-infiltrierendenendometriose. DtschArztebl. 

2010; 107(25):446-456. 

8. Roman H, Vassilieff M, Tuech JJ, Huet E, Savoye G, 

Marpeau L et al. Postoperative digestive function after 

radical versus conservative surgical philosophy for deep 

endometriosis infiltrating the rectum. Fertil Steril 2013; 

99(6).  

9. Roman H, Bubenheim M, Huet E, Bridoux V, 

Zacharopoulou C, Daraï E et al. Conservative surgery 

versus colorectal resection in deep endometriosis 

infiltrating the rectum: A randomized trial. Hum Reprod 

2018; 33(1):47-57. 

10. Milone M, Vignali A, Milone F, Pignata G, Elmore U, 

Musella M et al. Colorectal resection in deep pelvic 

endometriosis: Surgical technique and post-operative 

complications. World J Gastroenterol 2015; 

21(47):13345-13351. 

11. Jayot A, Nyangoh Timoh K, Bendifallah S, Ballester M, 

Darai E. Comparison of Laparoscopic Discoid 

Resection and Segmental Resection for Colorectal 

Endometriosis Using a Propensity Score Matching 

Analysis. J Minim Invasive Gynecol [Internet]. 2018; 

25(3):440-446. 

12. Tarjanne S, Heikinheimo O, Mentula M, Härkki P. 

Complications and long-term follow-up on colorectal 

resections in the treatment of deep infiltrating 

endometriosis extending to bowel wall. Acta Obstet 

Gynecol Scand. 2015; 94(1):72-79. 

13. Roman H, Darwish B, Bridoux V, Chati R, 

Kermiche S, Coget J et al. Functional outcomes 

after disc excision in deep endometriosis of the 

rectum using transanal staplers: a series of 111 

consecutive patients. Fertil Steril 2017; 107(4):977-

986.e2. 

14. Roman H, Moatassim-Drissa S, Marty N, Milles M, 

Vallée A, Desnyder E, et al. Rectal shaving for 

deep endometriosis infiltrating the rectum: a 5-year 

continuous retrospective series. Fertil Steril. 

2016;106(6):1438-1445.e2. 

15. Angioli R, De CiccoNardone C, Cafa EV, Plotti F, 

Muzii L, Montera R et al. Surgical treatment of 

rectovaginal endometriosis with extensive vaginal 

infiltration: Results of a systematic three-step 

vagino-laparoscopic approach. Eur J Obstet 

Gynecol Reprod Biol 2014;173(1):83-87. 

16. Kavallaris A, Banz C, Chalvatzas N, Hornemann A, 

Luedders D, Diedrich K et al. Laparoscopic nerve-

sparing surgery of deep infiltrating endometriosis: 

Description of the technique and patients’ outcome. 

Arch Gynecol Obstet. 2011; 284(1):131-135. 

17. Ceccaroni M, Clarizia R, Alboni C, Ruffo G, Bruni 

F, Roviglione G, et al. Laparoscopic nerve-sparing 

transperitoneal approach for endometriosis 

infiltrating the pelvic wall and somatic nerves: 

Anatomical considerations and surgical technique. 

SurgRadiol Anat 2010; 32(6):601-604. 

18. Ceccaroni M, Clarizia R, Bruni F, D’Urso E, 

Gagliardi ML, Roviglione G, et al. Nerve-sparing 

laparoscopic eradication of deep endometriosis with 

segmental rectal and parametrial resection: The 

negrar method. A single-center, prospective, 

clinical trial. Surg Endosc. 2012; 26(7):2029-2045. 

19. Soriano D, Schonman R, Nadu A, Lebovitz O, 

Schiff E, Seidman DS et al. Multidisciplinary Team 

Approach to Management of Severe Endometriosis 

Affecting the Ureter: Long-term Outcome Data and 

Treatment Algorithm. J Minim Invasive Gynecol 

[Internet]. 2011; 18(4):483-488.  

20. Rozsnyai F, Roman H, Resch B, Dugardin F, 

Berrocal J, Descargues G et al. Outcomes of 

surgical management of deep infiltrating 

endometriosis of the ureter and urinary bladder. J 

Soc Laparoendosc Surg. 2011; 15(4):439-447. 

21. Ceccaroni M, Ceccarello M, Caleffi G, Clarizia R, 

Scarperi S, Pastorello M et al. Total Laparoscopic 

Ureteroneocystostomy for Ureteral Endometriosis: 

A Single-Center Experience of 160 Consecutive 

Patients. J Minim Invasive Gynecol [Internet]. 

2019; 26(1):78-86.  



Al Ameen J Med Sci; Volume 14, No.1, 2021                                                                                                              Zah CA et al 

 

 
© 2021. Al Ameen Charitable Fund Trust, Bangalore 10 

22. Moon HS, Shim JE, Lee SR, Jeong K. The Comparison 

of Robotic Single-Site Surgery to Single-Port 

Laparoendoscopic Surgery for the Treatment of 

Advanced-Stage Endometriosis. J Laparoendosc Adv 

Surg Tech 2018; 28(12):1483-1488. 

23. Chiantera V, Dessole M, Petrillo M, Lucidi A, Frangini 

S, Legge F et al. Laparoscopic En Bloc Right 

Diaphragmatic Peritonectomy for Diaphragmatic 

Endometriosis According to the Sugarbaker Technique. 

J Minim Invasive Gynecol [Internet]. 2016; 23(2):198-

205.  

24. Healey M, Cheng C, Kaur H. To excise or ablate 

endometriosis? A prospective randomized double-

blinded trial after 5-year follow-up. J Minim 

Invasive Gynecol [Internet]. 2014; 21(6):999-1004. 

 

Cite this article as: Zah CA, Grama P, Andronic O and 

Sima R. Deep Infiltrative Endometriosis: A Review of 

Surgical Treatment Options. Al Ameen J Med Sci 2021; 

14(1):5-10.  

 
This is an open access article distributed under the terms of the 

Creative Commons Attribution-Non Commercial (CC BY-NC 

4.0) License, which allows others to remix, adapt and build 

upon this work non-commercially, as long as the author is 

credited and the new creations are licensed under the identical 

terms.  

 
*All correspondences to: Dr. Corina Adelina Zah, Division of General Medicine, Iuliu Hatieganu University of Medicine and Pharmacy, 

Strada Victor Babes 8, Cluj-Napoca -400000, Romania. E-mail:corinazah@icloud.com 


