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ABSTRACT

Following extended colon resections, it may not always be possible to perform colorectal anastomosis. The Deloyers procedure, which
involves the transposition of the right colon, has been identified as a viable solution. This report aims to discuss the circumstances
under which the Deloyers procedure was performed, as well as to evaluate the early and late postoperative outcomes, by reviewing
cases conducted between 2010 and 2023. In a 22-year-old female patient who suffered major organ and tissue loss (with injuries to the
sigmoid colon, descending colon, transverse colon, and mesentery) due to a firearm injury, the Deloyers procedure was applied during
restorative surgery following initial damage control surgery. The procedure involved mobilizing the cecum and right colon, performing
a cranio-caudal rotation over the ileocolic artery pedicle, followed by an appendectomy, and creating a colorectal anastomosis using
circular staplers. There were no complications during the postoperative follow-ups. By the |4th postoperative day, the patient was
discharged and experienced bowel movements four times a day, managed with 2.5 mg of diphenoxylate hydrochloride and 0.025 mg
of atropine sulfate. At the 6-month follow-up, the frequency of bowel movements had decreased to twice daily without the need for
medical treatment. Given the functional outcomes in patients after extended left colectomies, the Deloyers procedure, with its low
associated morbidity, stands out as a viable option.
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INTRODUCTION

In cases involving pathologies of left-sided colon localizations
(including the splenic flexure, descending colon, and sigmoid
colon) that require extended resections, it may become tech-
nically unfeasible to perform colocolonic or colorectal anas-
tomoses. In such instances, the Deloyers procedure has been
identified as a viable alternative to ileorectal anastomosis.!'
This technique involves transposing the right colon to the
origin of the ileocolic artery, enabling the safe achievement of
tension-free colonic anastomosis. In addition to enhancing the
quality of life of patients by ensuring colonic continuity and
preserving the integrity of the ileocecal valve, this procedure

also positively impacts their metabolic and immune systems.
23]

This study aims to evaluate the Deloyers procedure as per-
formed during the restoration of a patient who underwent
extensive colon resection and Hartmann's procedure due to
firearm trauma, in conjunction with existing literature on the
subject.

CASE REPORT

We report on the Deloyers procedure performed in the re-
storative surgery of a 22-year-old female patient with exten-
sive tissue and organ loss due to a firearm injury, following
damage control surgery. During damage control surgery for
the patient in hypovolemic shock (arterial blood pressure
70/40 mmHg, pulse rate 138, hemoglobin (Hgb): 5.8 g/dL),
extensive injuries to the transverse colon, descending colon,
sigmoid colon, and colon mesentery necessitated an extend-
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Table I. Results of studies on the Deloyers procedure conducted between 2010 and 2023, as identified through a literature review

Trial Gender Age, BMI, Etiology Postoperative Bowel
years kg/m? Complication Movements
Dux et al. 2021 3 patients 71 (67-76) 24 (23-29) Diverticulitis, Synchronous, Superficial SSI: | (33.3%) 5 per day
(2 male) Hartmann reversal
Choi et al. 20205 6 patients 74 (67-83) 23.5 Sigmoid colon cancer with left Paralytic ileus:
(3 male) (21.9-28.9) colon ischemic colitis: 2 (33.3%) 2 (33.3%) 2-3 per day
Left colon necrotizing ischemic Acute urinary retention:
colitis: 3 (50%) I (16.7%)
Rectosigmoid cancer: | (16.7%)
Lin 2020 | patient 70 N/A  Synchronous malignancy None N/A
(male)
Sciuto et al. 2016 10 patients 59 (36-71) 243 Synchronous malignancy: 5 (50%) None 2-3 per day
(8 male) (17.5-28.2)

Diverticular disease: | (10%)
Anastomotic stricture after
previous surgery: 2 (20%)
Intraoperative left colon ischemia
after IMA ligation: 2 (20%)

Law et al. 20191 | patient 27 N/A Hirschsprung’s disease Rectal prolapse (long term) N/A
(male)
Okamoto et al. 2020 | patient 50 35.7  Synchronous malignancy None N/A
(male)
Antona et al. 2016['"] | patient 36 N/A Intraoperative left colon ischemia None 2 per day
(male) after IMA ligation
Otani et al. 201702 | patient 74 N/A  Synchronous malignancy None 2 per day
(male)
Di Saverio et al. 202113 | patient 67 21.2  Extended left colectomy None N/A
(female)
Chen et al. 202014 4 patients 60 (43-80) N/A Recurrent colon cancer: | (25%) Intraabdominal abscess N/A
(2 male) Extended left colectomy: | (25%) Intraoperative presacral bleeding

Previous rectal surgery: | (25%)
Intraoperative left colon ischemia
after IMA ligation: | (25%)

Grasso et al. 20182 | patient 63 N/A  Malignancy N/A N/A
(male)
Manceau et al. 2012 48 patients 67 (38-83.5) 24 Hartmann reversal: 17 (35%) Postoperative mortality: | (2%) 3 (1-7) per day
(38 male) (17.5-42) Failed previous colorectal Severe complications
anastomosis: |1 (23%) (Dindo 3): 3 (6%)
Diverticular disease: 6 (12%) Intra-abdominal hemorrhage: 2 (4%)
Left colon cancer: 6 (12%) Wound infection: 2 (4%)
Ischemic colitis: 3 (6%) Persistent ileus: 3 (6%)
Iterative colectomy for cancer: 3 (6%) Pneumonia: 2 (4%)
Local rectal cancer recurrence: | (2%) Acute renal failure: | (2%)
Synchronous malignancy: | (2%) Acute urinary retention: | (2%)
Kontovounisios et al. 14 patients 58.7 (45-75) 28 Diverticular disease: 7 (50%) Mild complications
2014 (9 male) (22-34) (Dindo 1-2): 3 (21.4%) 2 (1-3)
Previous anterior resection: 3 (21.4%) Severe complications
Synchronous malignancy 3 (21.4%) (Dindo 3-4): 0

Intraoperative left colon ischemia

after IMA ligation | (7.14%)

BMI: Body mass index; IMA: Inferior mesenteric artery.
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ed colon resection and Hartmann's procedure. After the pa-
tient's physiological status stabilized, the Deloyers procedure
was planned for colostomy closure in the restorative surgery.
The mobilized portion, including the cecum and ascending
colon, was rotated 180° craniocaudally around the axis of the
ileocolic pedicle. An appendectomy was performed due to
the altered position of the appendix. Colorectal anastomosis
was achieved using circular staplers between the transected
ascending colon and rectum. Oral intake was initiated on
postoperative day |. The patient, who tolerated oral intake
but experienced up to six bowel movements per day, was
closely monitored for vital signs. In the absence of postopera-
tive complications, treatment with 2.5 mg of diphenoxylate
hydrochloride and 0.025 mg of atropine sulfate was initiated.
By the 14th postoperative day, bowel movements had de-
creased to four times a day, and the patient was discharged.
At the 6-month follow-up, the patient had bowel movements
twice a day without the need for medical treatment. Addi-
tionally, no strictures were detected in the anastomosis dur-
ing colonoscopy.

DISCUSSION

In extended left-sided colon resections, ischemia in the left
colon can occur due to inadequate collateral circulation, a
result of the high ligation of the inferior mesenteric artery,
even in cases without pathology other than for mandatory
reasons such as synchronous malignancies.”'! This ischemia
necessitates extended resections. Firearm trauma can also
lead to extensive tissue and organ loss, making the preserva-
tion of remaining tissues and organs crucial for patient qual-
ity of life. The Deloyers procedure contributes to preserving
the ileocecal valve and the remaining colonic segment. Al-
though there were no prior instances in the literature of this
procedure being performed on patients with such trauma,
we demonstrated its applicability in our patient without any
morbidity.

Preserving the right colon, ileocecal valve, and terminal il-
eum has been shown to maintain regular stool consistency
and restore normal transit times, unlike in cases of total col-
ectomy. In one of the most extensive case series reported
in the literature, Manceau et al. documented a median daily
bowel movement count of 3 (1-7), whereas Kontovounisios
et al. reported a median of 2 (ranging from | to 3).%71 A study
comparing ileorectal anastomosis with the Deloyers proce-
dure after extended resections favored the latter in terms of
bowel movement frequency (p=0.01).5%]

Developed as an alternative to ileorectal anastomosis, the
Deloyers procedure has shown satisfying results concerning
anastomotic leakage. Moreover, mild complications such as
paralytic ileus, urinary retention, and surgical site infection
(Clavien-Dindo grade 1-2) were observed in the early post-
operative period (Table ). Regarding long-term compli-
cations, rectal prolapse was noted during the follow-up of
a patient operated on for Hirschsprung's disease.l'! The
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morbidities associated with the procedure can be considered
minor in light of the functional benefits it offers to patients.

During the Deloyers procedure, ligating the right colic and
middle colic arteries is crucial, with the primary goal of
preserving the ileocecal valve. Therefore, it is important to
monitor the ischemic colon segment following the ligation of
these arteries closely. Indocyanine green can be utilized for
testing if necessary.”! In our case, colonic vascular perfusion
was assessed through inspection, confirming the presence of
a pulsatile flow.

In the procedure, although a routine diversion ileostomy
could not be included, Chen and colleagues have previously
established diversion ileostomies for patients who had under-
gone rectal surgery, as well as for those requiring resection
of the rectum.["] We recommend against creating a diversion
ileostomy in patients where dissection and resection are per-
formed above the peritoneal reflection.

CONCLUSION

While randomized prospective studies may be limited, the
Deloyers procedure can be safely applied with a lower inci-
dence of morbidity. Moreover, by preserving functional in-
testinal integrity and reducing the frequency of bowel move-
ments, it significantly enhances the patient's quality of life.

Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.
Use of Al for Writing Assistance: Not declared

Financial Disclosure: The author declared that this study
has received no financial support.

REFERENCES

1. Deloyers L. Suspension of the right colon permits without exception
preservation of the anal sphincter after extensive colectomy of the trans-
verse and left colon (including rectum). Technic indications- immediate
and late results. Lyon Chir 1964;60:404-13.

2. Grasso M, Cimmino A, Sangiuliano N, Niglio A. How to save both
transverse colon and continence after extensive left colon surgery: A case
report of a new procedure. Int ] Surg Case Rep 2018;47:64—6. [CrossRef]

3. Carpinteyro-Espin P, Santes O, Moctezuma-Velazquez P, Navarro-Ini-
guez JA, Navarro-Navarro A, Salgado-Nesme N. Deloyers procedure
compared to ileorectal anastomosis as restoration techniques of bowel
continuity after extended left colon resection. ANZ J Surg 2023;93:956—
62. [CrossRef]

4. Sciuto A, Grifasi C, Pirozzi F, Leon P, Pirozzi RE, Corcione E. Laparo-
scopic Deloyers procedure for tension-free anastomosis after extended
left colectomy: technique and results. Tech Coloproctol 2016;20:865-9.

5. Choi BJ, Kwon W, Baek SH, Jeong W], Lee SC. Single-port laparoscopic
Deloyers procedure for tension-free anastomosis after extended left col-
ectomy or subtotal colectomy: A 6-patient case series. Medicine (Balti-
more) 2020;99:e21421. [CrossRef]

6. Manceau G, Karoui M, Breton S, Blanchet AS, Rousseau G, Savier E,
et al. Right colon to rectal anastomosis (Deloyers procedure) as a salvage
technique for low colorectal or coloanal anastomosis: postoperative and
long-term outcomes. Dis Colon Rectum 2012;55:363—8. [CrossRef ]

7. Kontovounisios C, Baloyiannis Y, Kinross J, Tan E, Rasheed S, Tekkis

307


https://doi.org/10.1016/j.ijscr.2018.04.015
https://doi.org/10.1111/ans.18084
https://doi.org/10.1007/s10151-016-1562-z
https://doi.org/10.1097/MD.0000000000021421
https://doi.org/10.1097/DCR.0b013e3182423f83

10.

11.

12.

P. Modified right colon inversion technique as a salvage procedure for
colorectal or coloanal anastomosis. Colorectal Dis 2014;16:971-5.

Dux J, Katz E, Adileh M, Segev L, Hazzan D. Restoring Intestinal
Continuity in a Hostile Abdomen: The Deloyers Procedure. JSLS
2021;25:2021.00004. [CrossRef]

Okamoto K, Emoto S, Sasaki K, Nozawa H, Kawai K, Murono K, et
al. Extended left colectomy with coloanal anastomosis by indocyanine
green-guided deloyers procedure: a case report. ] Anus Rectum Colon
2021;5:202-6. [CrossRef]

Lin IC. Deloyers procedure: A safe anastomosis after an extended left
colectomy - A video vignette. Asian J Surg 2021;44:873. [CrossRef
Antona AD, Reggio S, Pirozzi E, Corcione E. Laparoscopic 3D high-defi-
nition Deloyers procedure: when, how, why? Updates Surg 2016;68:111—
3. [CrossRef]

Otani K, Nozawa H, Kiyomatsu T, Kawai K, Hata K, Tanaka T, et al.
Laparoscopic Deloyers procedure to facilitate primary anastomosis after

OLGU SUNUMU - 0Z

Ceylan et al. Deloyers procedure for firearm injury: a case and review

13.

14.

15.

extended resection for synchronous cancers of transverse colon and rec-
tum: easy to preform with good functional outcome. Tech Coloproctol
2017;21:975-6. [CrossRef ]

Di Saverio S, Stasinos K, Stupalkowska W, Bracale U, Sileri P, Giuliani A,
et al. Long splenic flexure carcinoma requiring laparoscopic extended left
hemicolectomy with CME and transverse-rectal anastomosis: technique
for a modified partial Deloyers in 5 steps to achieve enough reach and
preserving middle colic vessels. Langenbecks Arch Surg 2022;407:421—
8. [CrossRef]

Chen YC, Fingerhut A, Shen MY, Chen HC, Ke TW, Chang SJ, et al.
Colorectal anastomosis after laparoscopic extended left colectomy: tech-
niques and outcome. Colorectal Dis 2020;22:1189-94. [CrossRef |

Law BC, Lo OS. A rare case of rectal prolapse after Deloyers procedure in
a patient with Hirschsprung's disease: A case report. Int ] Surg Case Rep
2019;56:63-5. [CrossRef]

Atesli silah yaralanmasi ve Deloyers prosediirii: vaka raporu ve literatiir derlemesi

Cengiz Ceylan

Inénii Universitesi Tip Fakiiltesi, Genel Cerrahi Anabilim Dali, Malatya, Tirkiye

Genis kolon rezeksiyonlari sonrasinda kolorektal anastomoz yapmak miimkiin olmayabilir. Bu nedenle, sag kolon transpozisyonu ile yapilan Delo-
yers proseduiri tanimlanmistir. 2010-2023 yillari arasinda yapilan Deloyers prosediirlerini inceleyerek, prosedtiriin hangi durumlarda uygulandigini ve
erken ile geg donem sonuglarini tartismayi amagladik. Ategsli silah yaralanmasi sonucu sigmoid kolon, inen kolon, transvers kolon ve mezenterde bu-
ylk organ ve doku kaybi yasayan 22 yasindaki bir kadin hastada, hasar kontrol cerrahisini takiben restoratif cerrahide Deloyers prosediirii uygulandi.
Cekum ve sag kolonun mobilizasyonu sonrasinda, ileokolik arter pedikiili tizerinde kraniokaudal yénde rotasyon yapildi, ardindan appendektomi
gergeklestirildi. Kolorektal anastomoz ise sirkiler stapler ile olusturuldu. Postoperatif takiplerde herhangi bir komplikasyon gelismedi. Postoperatif
|4. giinde hasta taburcu edilen hastanin barsak hareketleri 2.5 mg difenoksilat hidroklorir ve 0.025 mg atropin siilfat tedavisi ile glinde 4 kezdi.
6 aylik izZlemde, medikal tedaviye ihtiyag duymaksizin barsak hareketleri glinde 2'ye diistii. Genis sol kolektomileri takiben hastalarin fonksiyonel
sonuglarini diistinerek, disiik morbiditesi olan Deloyers prosediirl glivenle uygulanabilir.

Anahtar sozclikler: Atesli silah yaralanmasi; deloyers prosediirii; sag kolon transpozisyonu; sag kolon-rektal anastomoz.
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