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Abstract

Purpose Sigmoid volvulus is a recurrent cause of large bowel obstruction that predominantly affects elderly
and frail patients. After successful endoscopic detorsion, elective sigmoid resection is recommended to
prevent recurrence. This study describes a new, trans-Pfannenstiel approach for sigmoidectomy and reports
the initial clinical experience with this technique.

Methods This study was designed as a single-center retrospective case series. Adult patients surgically
treated for sigmoid volvulus between 2024 and 2025 were included. All patients underwent successful
endoscopic detorsion and decompression followed by planned surgical resection. The primary outcome was
postoperative complications within 30 days. Surgical technique, perioperative outcomes and short-term
follow-up were analyzed.

Results Eleven patients were included, with a median age of 71 years (IQR 51-79); five patients (45.4%)
were classified as ASA lll, and nine patients (63.6%) had experienced two or more previous episodes of
volvulus. Median operative time was 105 minutes (IQR 90-125). No patient required postoperative intensive
care or reoperation. Postoperative complications occurred in four patients (36.4%), with one Clavien—Dindo
grade llla complication managed non-operatively with CT-guided percutaneous drainage. Median length of
hospital stay was six days (IQR 5-6). Three patients (27.3%) required early readmission for medical
complications (one Clavien-Dindo llla and two Clavien-Dindo Il complications). No postoperative mortality or
recurrence of sigmoid volvulus was observed during a median follow-up of 394 days (IQR 246-434).
Conclusions Trans-Pfannenstiel sigmoidectomy is a feasible, safe, and reproducible technique for the
surgical management of sigmoid volvulus in selected patients. When performed after endoscopic
decompression in a planned setting, it allows definitive treatment while limiting abdominal wall trauma in a

fragile population.

Keywords Sigmoid volvulus; Sigmoidectomy; Pfannenstiel incision; Colorectal surgery; Elderly patients;

Frailty.

Introduction

Sigmoid volvulus (SV) is an uncommon cause of large bowel obstruction, resulting from axial rotation of a
redundant sigmoid colon around an elongated mesentery with a narrow base [1]. SV accounts for 2—3% of
intestinal obstructions in Western countries. Its incidence is higher in Africa, Middle East, South America, and
Asia, where it may represent up to 10-50% of cases [2, 3]. SV predominantly affects elderly patients and is
frequently associated with chronic constipation, neurological or psychiatric disorders, and institutionalization.
Morbidity and mortality increase in the presence of bowel ischemia or perforation [4, 5].

In the absence of peritonitis or bowel necrosis, endoscopic detorsion with decompression is recommended
as first-line treatment [6, 7]. Recurrence after endoscopic management alone is common, with reported rates
ranging from 43% to 75%. Recurrent episodes expose patients to risks of bowel ischemia, perforation,
clinical deterioration, and death [8-10]. For this reason, current international guidelines recommend elective
sigmoid resection after successful detorsion, preferably during the index admission, including in elderly or
high-risk patients [7, 11].



Although laparoscopy is widely used in elective colorectal surgery, its adoption in sigmoid volvulus remains
limited. Data from the ACS NSQIP suggest that a laparoscopic approach is planned in only about 20% of
cases, likely due to technical challenges related to colonic dilatation and limited maneuverability [12].

The excessive length and redundancy of the sigmoid mesentery may obscure the true axis of torsion, even
for experienced laparoscopic surgeons, while elongated and often fibrotic mesenteries may harbor large,
fragile vessels [11].

In this setting, a surgical approach that allows definitive resection while minimizing abdominal wall trauma
may be advantageous. We describe a new technique of trans-Pfannenstiel sigmoidectomy for sigmoid

volvulus and report our initial clinical experience, focusing on technical feasibility and short-term outcomes.

Materials & Methods

This study was designed as a single-center consecutive retrospective case series reporting the initial clinical
experience with a low transverse Pfannenstiel incision for sigmoidectomy in patients with sigmoid volvulus.
All adult patients undergoing surgical treatment for sigmoid volvulus between 2024 and 2025 at the
Department of Emergency Surgery, University Hospital of Cagliari (Cagliari, Italy), were included. The study
was conducted at a tertiary referral center serving a population of approximately 600,000 inhabitants.

All patients underwent preoperative endoscopic evaluation and decompression. Surgery was categorized as
elective or planned during the index admission after successful endoscopic decompression (early elective).
Patients requiring emergency surgery due to sigmoid ischemia or bowel necrosis, or extended multivisceral
resections, were excluded. At our institution, the trans-Pfannenstiel approach is routinely adopted for patients
undergoing elective or early elective resection after successful endoscopic decompression for primary
sigmoid volvulus. No patients meeting the inclusion criteria during the study period were treated with
alternative surgical approaches.

All procedures were performed by experienced emergency surgeons with expertise in both open and
minimally invasive colorectal surgery.

All patients provided written informed consent for the surgical procedure, including authorization for
intraoperative image and video recording for educational and research purposes. The study was conducted
in accordance with the principles of the Declaration of Helsinki and reported in accordance with the
PROCESS (Preferred Reporting Of Case Series in Surgery) guidelines [13].

The study was reviewed by the institutional Clinical Research Office of the University of Cagliari and the
University Hospital of Cagliari. The requirement for formal ethical approval was waived according to local

regulations.

Clinical outcomes

The primary outcome of the study was postoperative complications. Secondary outcomes included operative
data (operative time, associated procedures, and need for intensive care unit [ICU] admission), reoperations,
length of hospital stay, time to nasogastric tube removal, bladder catheter removal, time to first bowel
movement, resumption of oral intake, 30-day hospital readmissions, early and late recurrence of sigmoid
volvulus, and late complications. Postoperative complications, readmissions, and reoperations were defined
as events occurring within 30 days after surgery. Early recurrence of sigmoid volvulus was defined as

recurrence within 30 days, while late recurrence was defined as recurrence occurring beyond 30 days. Late



complications were defined as complications occurring more than 30 days after surgery. Follow-up was
conducted according to a standardized protocol, including daily assessment during hospital stay, outpatient
visits at seven and 14 days after discharge, and telephone follow-up at one and two months. Patients were

additionally contacted by telephone at the time of the study to assess late outcomes and recurrence.

Data collection

Clinical data were collected retrospectively from a prospectively maintained institutional database. Variables
were predefined before data extraction and included baseline characteristics (age, sex, body mass index,
comorbidities, medications, previous abdominal surgery, ASA score, and prior episodes of sigmoid volvulus),
clinical presentation (symptoms, presence of obstruction, timing of presentation and surgery, endoscopic
decompression, and surgical setting), and diagnostic work-up (laboratory tests and imaging/endoscopic

investigations).

Statistical analysis

Continuous variables were reported as median and interquartile range (IQR), while categorical variables
were expressed as absolute numbers and percentages. No comparative analyses or inferential statistical
tests were performed. Statistical analyses were performed using IBM SPSS Statistics version 30 (IBM Corp.,
Armonk, NY, USA).

Surgical technique

The procedure is routinely performed under general anesthesia. The operation may theoretically be
performed under high thoracic regional anesthesia, provided that it is supported by an anesthesiology team
with specific expertise in advanced loco-regional techniques [14-19].

The patient is placed in the supine position with the legs abducted. The upper limbs may be abducted or
adducted according to the surgical team’s preference and anesthesiological requirements for venous access.
The primary surgeon stands on the patient’s right side, with the first assistant positioned opposite the
surgeon, while the scrub nurse with the instrument table is placed to the surgeon’s right. If not already in
place preoperatively, a urinary catheter is inserted to prevent bladder distension and to facilitate safe
construction of the anastomosis. Routine placement of a nasogastric tube is not required.

At hospital admission, a rectal tube is usually placed to decompress the sigmoid colon after endoscopic
detorsion. The rectal tube may be removed at different time points: during patient positioning, after
abdominal access and visualization of the sigmoid colon, or preoperatively within 24 hours before surgery.
Preoperative removal may allow renewed sigmoid dilatation, facilitating intraoperative identification of the
caliber transition between the sigmoid colon and the descending colon, which represents the planned site of
colonic transection.

Skin preparation is performed using a chlorhexidine-based antiseptic, with antisepsis extending from the

mammary line to the pubic region.

Surgical step 1: Surgical access and exposure (Video 1).



A Pfannenstiel incision is performed approximately two fingers above the pubic symphysis (about 10 cm in
length). After transverse aponeurotic incision and separation of the rectus muscles, the peritoneal cavity is
entered with attention to the urinary bladder. A dual-ring wound protector is positioned to optimize exposure.
The sigmoid colon is exteriorized, de-rotated, and repositioned. The proximal transition between the
descending and sigmoid colon and the distal rectosigmoid junction are identified. Distal transection is
planned below the rectosigmoid junction, avoiding an excessively low rectal division to preserve adequate

stump length for a safe hand-sewn anastomosis.

Surgical step 2: Sigmoid resection (Video 2).

After identification of the proximal and distal transection points, sigmoid resection is performed, starting
either proximally or distally according to surgeon preference. In the present video, resection begins at the
rectosigmoid junction. The bowel is divided using a linear mechanical stapler after creation of a mesenteric
window, followed by proximal transection at the predetermined site.

The mesentery is divided using an ultrasonic, radiofrequency, or combined ultrasonic—radiofrequency energy
device close to the bowel wall to preserve vascular supply, as no oncological resection is required. In the
presence of markedly thickened mesentery or enlarged sigmoid vessels, vascular control with clips may be

advisable. The specimen is then removed and sent for histopathological examination.

Surgical step 3: Colorectal anastomosis (Video 3).

A hand-sewn side-to-end colorectal anastomosis is routinely performed using a double-layer technique with
4-0 PDS sutures (Figure 1A-D). When the calibers of the bowel stumps are comparable, a hand-sewn end-
to-end anastomosis may be performed.

The anastomosis is constructed on the anterior wall of the rectum and on the colon as close as possible to
the mesenteric taenia. The steps of the hand-sewn anastomosis are as follows:

1. Stay sutures may be placed at the corners of the planned anastomosis to provide traction and facilitate
alignment.

2. The posterior approximation layer is started. Beginning at the distal corner, the antimesenteric border of
the colonic stump is approximated to the anterior wall of the rectal stump using a continuous 4-0 PDS suture
extending along the entire length of the rectum (Figure 1A).

3. Once adequate approximation is achieved, a colonic and rectal enterotomy are created approximately 1
cm anterior to the posterior layer. The length of each enterotomy is slightly shorter than that of the posterior
approximation.

4. The posterior layer of the anastomosis is then constructed. Using a full-thickness or extramucosal 4-0
PDS suture, the rectal and colonic walls are sutured starting from the center of the enterotomies and
proceeding towards the right angle, which is crossed (Figure 1B).

5. Using the same suture (in the case of a double-armed thread), the posterior layer is completed towards
the left angle. After crossing the angle, the anterior layer is continued until the two sutures meet in the
middle, where they are tied together at the center of the anastomosis. Sutures may be full-thickness or,
preferably, extramucosal (Figure 1C).

6. A second anterior reinforcing layer is then completed using a continuous or interrupted 4-0 PDS suture
(Figure 1D).



A barbed suture may also be used for the construction of the anastomosis. A slowly absorbable barbed
suture (3-0, 180-day slower-absorbing) may be used for the outer reinforcing layer, whereas a faster-

absorbing barbed suture (3-0, 90-day slower absorbing) is preferable for the inner anastomotic layer.

Surgical step 4: Anastomotic integrity testing and closure (Video 4).

After completion of the anastomosis, an air—leak test is performed by transanal injection of methylene blue
followed by air insufflation.

The mesentery is closed with interrupted sutures to prevent internal herniation. When a wound protector with
integrated laparoscopic access is used, a final laparoscopic inspection may be performed to confirm correct

bowel positioning and anastomotic configuration. The abdominal wall is then closed in a standard fashion.

Results

Eleven patients were included in the analysis. The cohort was predominantly male (eight patients, 72.7%),
with a median age of 71 years (IQR 51-79) and a median BMI of 22.2 kg/m? (IQR 19.9-23.5). Five patients
(45.4%) were classified as ASA lll. Recurrent sigmoid volvulus was common, with more than one previous
episode documented in 63.6% of patients (nine patients) (Table 1).

All patients presented with abdominal pain and distension, and complete colonic obstruction was observed in
ten patients (90.9%). The median time from symptom onset to hospital admission was three days (IQR 3-6),
and the median interval from admission to surgery was seven days (IQR 1-8) (Table 2).

Laboratory findings are summarized in Table 3. All patients underwent colonoscopy with successful
endoscopic detorsion and decompression. Abdominal CT scan was performed in 72.3% of cases (eight
patients).

Surgical management is detailed in Table 4. Surgery was performed electively (7/11, 63.6%) or as planned
during the same admission after endoscopic decompression (early elective, 4/11, 36.4%). The median
operative time was 105 minutes (IQR 90-125). One patient (1/11, 9.1%) underwent an associated procedure
(Meckel’s diverticulectomy). No patient required extension of the Pfannenstiel incision or postoperative ICU
admission (Table 4).

Postoperative complications occurred in four patients (36.3%), including one Clavien—-Dindo grade llla event
managed non-operatively. Early readmission occurred in three patients (27.3%), all managed without
reoperation. No reoperations or postoperative mortality were observed, and all patients were discharged
home. The median postoperative length of stay was six days (IQR 5-6). Gastrointestinal recovery was
prompt, with return of bowel function at a median of two days (IQR 2-3) and early resumption of oral intake.
At a median follow-up of 394 days (IQR 246-434), no late complications or recurrence of sigmoid volvulus

were observed (Table 5).

Discussion

This study reports our initial experience with trans-Pfannenstiel sigmoidectomy for sigmoid volvulus in a
consecutive series of 11 patients. Our findings support the technical reliability of the approach and the
acceptability of its short-term outcomes in a high-risk cohort. Operative times were limited, no patient

required postoperative ICU admission, and no reoperations were needed. Postoperative complications



occurred in 36.4% of patients, consistent with rates reported in the literature for sigmoid volvulus surgery [4,
5].

The balance between recurrence prevention and operative risk has been addressed in a recent systematic
review and meta-analysis comparing resection and non-resection strategies for sigmoid volvulus. Resection
was associated with a marked reduction in recurrence, with a number needed to treat of six, at the cost of
increased mortality when all patients were considered [20]. However, when patients with gangrenous
sigmoid colon were excluded, resection remained effective in preventing recurrence without a significant
increase in mortality. Several studies have shown that recurrent volvulus is associated with increased long-
term mortality, particularly when managed with repeated endoscopic decompression alone [10, 21-23].
Mortality in this setting is often related to frailty and baseline functional status rather than to the surgical
procedure itself [10, 24]. Moro-Valdezate et al. reported lower short-term mortality and improved two-year
overall survival in patients undergoing elective resection compared with conservative management [25].
These data support the concept that repeated conservative management may represent a futile strategy in
selected patients who remain candidates for definitive surgery and emphasize the importance of structured
frailty assessment in clinical decision-making [26]. The therapeutic pathway adopted in our series aligns with
growing evidence supporting planned surgical resection after successful endoscopic decompression. In a
retrospective analysis of Medicare beneficiaries aged 265 years undergoing surgery for sigmoid volvulus
after decompression, elective surgery was associated with higher rates of minimally invasive procedures,
lower rates of ostomy formation, and greater likelihood of discharge home compared with early elective
surgery after successful endoscopic decompression, with similar length of stay [27]. After adjustment for
confounders, elective surgery was associated with reduced postoperative morbidity and similar mortality.
Similarly, large observational and population-based studies have shown that elective or early elective surgery
after decompression sigmoidectomy is associated with lower mortality and improved long-term outcomes
compared with emergency surgery or conservative management alone [21, 22, 28, 29]. Surgery performed
after initial endoscopic decompression allows patient optimization, including correction of fluid and electrolyte
disturbances, nutritional support, and sustained colonic decompression [22, 28]. Conversely, emergency
resection has consistently been identified as an independent predictor of postoperative complications and
mortality [29, 30].

Other limited open approaches, such as left iliac fossa mini-incisions, have shown satisfactory results [31,
32]. However, techniques based on a limited left lower quadrant incision, including the Sharon procedure,
may not ensure adequate visualization of the rectosigmoid junction, with a potential risk of incomplete
resection [33].

In contrast, the Pfannenstiel approach provides reliable exposure of the distal sigmoid and upper rectum,
facilitates exteriorization of the redundant colon, and allows safe resection while reducing parietal trauma
compared with midline laparotomy.

Regarding laparoscopy, the physiological effects of pneumoperitoneum may be poorly tolerated in frail and
elderly patients, potentially increasing perioperative risk [34]. In this context, the trans-Pfannenstiel approach
represents a pragmatic alternative. It may also be performed under regional anesthesia in selected patients,
further reducing the physiological burden of surgery.

In addition to protecting the wound from potential contamination and providing uniform circumferential

traction with minimal parietal trauma, modern double-ring wound protectors equipped with an integrated



laparoscopic cap (e.g., Alexis®) allow the creation of a temporary laparoscopic working chamber through the
Pfannenstiel incision. This may facilitate exploration of the abdominal cavity before proceeding with the
resection, verification of mesenteric orientation before and after the anastomosis to avoid unrecognized
torsion, and assessment of the anastomosis during the leak test after reconstruction.

In this series, primary colorectal anastomosis was performed in all patients. Although a stapled anastomosis
may theoretically be feasible, adequate exteriorization of the bowel to introduce the stapling device may
sometimes be technically demanding. Moreover, the caliber and wall thickness of the two bowel ends may
differ substantially, particularly between a dilated sigmoid colon and the rectum, potentially limiting optimal
compression by stapling devices. In this context, a hand-sewn anastomosis performed under direct
visualization at the level of the wound protector allows precise control of each layer and may provide a safer
and more adaptable reconstruction.

Evidence from large database analyses and comparative studies suggests that primary anastomosis can be
safely performed in selected patients, with outcomes comparable to Hartmann’s procedure [35, 36].
However, advanced age, high ASA grade, repeated endoscopic decompression, and severe frailty have
been associated with an increased risk of anastomotic leak [37]. These findings support definitive surgery
when feasible and careful patient selection when considering primary anastomosis. In this context, structured
frailty assessment should play a key role in guiding surgical decision-making, although it remains
underutilized in routine clinical practice [38].

In frail or non-self-sufficient patients, Hartmann’s procedure remains a valid alternative, particularly when the
risks associated with an anastomosis outweigh its functional benefits. Alternative non-resective strategies,
including endoscopic colopexy and percutaneous endoscopic colostomy, have been proposed for patients
deemed unfit for surgery [39-41]. While these approaches may reduce recurrence in selected cases, they do
not address the underlying pathology and should be considered palliative options rather than definitive
treatments. In our experience, during the interval between emergency admission and surgery, patients
underwent preoperative optimization according to ERAS principles. All patients undergoing major abdominal
surgery at our institution are managed within ERAS pathways, including adapted protocols for emergency
surgery when feasible [42]. Patients are routinely evaluated by the nutritional team and undergo nutritional
optimization and prehabilitation when indicated.

This study has several limitations. It represents a single-center experience with a small sample size and no
comparator group, as it was designed to assess technical feasibility and safety rather than comparative
effectiveness. The technique is based on standard surgical principles and does not require advanced or
specialized skills beyond those commonly used in colorectal surgery, which may support its reproducibility.
Some technical limitations of the proposed approach should be acknowledged. If the procedure cannot be
safely completed through the Pfannenstiel incision, conversion to a laparoscopic approach represents the
preferred alternative. When laparoscopy is not feasible, the incision can be further extended to improve
exposure. Only in rare cases might a vertical extension resulting in a T-shaped incision be required. Although
this scenario has not occurred in our experience, it should nevertheless be acknowledged as a potential

limitation of the technique.

Conclusions



Trans-Pfannenstiel sigmoidectomy is a feasible, safe, and reproducible approach for the surgical
management of chronic sigmoid volvulus. When performed after endoscopic decompression in a planned

setting, it allows definitive treatment while limiting surgical trauma.
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Figure Legends

Figure 1. Hand-sewn side-to-end colorectal anastomosis. (A) Posterior approximation layer: the
antimesenteric border of the colonic stump is approximated to the anterior wall of the rectal stump using a
continuous 4-0 PDS suture. (B) Creation of colonic and rectal enterotomies followed by construction of the
posterior anastomotic layer with a full-thickness or extramucosal 4-0 PDS suture, progressing towards and
crossing the right angle. (C) Completion of the posterior layer towards the left angle and continuation of the
anterior layer until the sutures meet and are tied at the center of the anastomosis. (D) Completion of the

anterior reinforcing layer using a continuous or interrupted 4-0 PDS suture.

Table Legends

Table 1. Baseline characteristics of the cohort of patients included in the study.
Table 2. Clinical presentation.

Table 3. Diagnostic parameters.

Table 4. Surgical strategy.

Table 5. Surgical outcomes.

Video Legends
Video 1. Surgical step 1: Surgical access and exposure.
Video 2. Surgical step 2: Sigmoid resection.

Video 3. Surgical step 3: Colorectal anastomosis.



Video 4. Surgical step 4: Anastomotic integrity testing and closure.
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