


Case report
Laparoscopic Ladd’s procedure – A rare case of Ladd’s band causing duodenal occlusion in an adult and review of literature
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Abstract  
      Malrotation of the gut is a congenital anomaly that typically presents in childhood. Its occurrence in adults is extremely rare, with an incidence of approximately 0.2%. Ladd’s bands, which can cause duodenal obstruction, may present with symptoms such as abdominal pain, nausea, and vomiting. In adults, the condition often manifests with more chronic and nonspecific symptoms including recurrent abdominal discomfort, bloating, and constipation, and may occasionally present acutely with intestinal obstruction or midgut volvulus.
      Ladd’s bands are fibrous peritoneal structures that connect the cecum to the retroperitoneum. They pass over the second part of the duodenum, leading to extrinsic compression and obstruction. The most severe complication of malrotation is midgut volvulus, where the mesenteric base twists around the superior mesenteric artery, potentially resulting in intestinal ischemia, perforation, and bowel necrosis. 
      We report the case of a 35-year-old male presenting with duodenal occlusion secondary to Ladd’s bands.
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Introduction
      Midgut malrotation is a developmental rotational anomaly of the embryonic bowel. During normal embryonic development, the small intestine undergoes a 270-degree counterclockwise rotation around the superior mesenteric artery (SMA) axis between the fourth and eighth weeks of gestation. Various types of midguts malrotation include:
• non-rotation
• Incomplete rotation
• Reverse rotation
• Anomalous fixation of the mesentery [1,2,3,4]
      The incidence of midgut malrotation is approximately 1 in 6,000 live births. It is primarily considered a disease of infancy, with 30% of cases presenting within the first month of life, 60% within the first year, and more than 75% by the age of five. Adult presentations are rare, accounting for only about 0.2% of all cases. [5,6,7]
Imaging Studies:
      Abdominal radiography has limited diagnostic value, although a “double bubble” sign may be seen due to air-filled stomach and proximal duodenum. Plain radiographs can help identify features of small bowel obstruction. Ultrasonography and CT scanning are more informative, revealing an abnormal SMA/SMV relationship, with the large intestine predominantly on the left side and the small intestine on the right side of the abdomen. A characteristic “whirlpool sign” may be observed, representing twisting of mesenteric vessels around the SMA, suggestive of midgut volvulus. [1,2,3]
       CT scanning has a diagnostic accuracy of approximately 80%. Midgut malrotation is frequently associated with other congenital anomalies, such as congenital heart disease, congenital diaphragmatic hernia, omphalocele, and intestinal or biliary atresia. [4,5,6]
Case Report
     A 35-year-old male was admitted to our center on 03/10/2025 with complaints of abdominal pain, vomiting after meals, abdominal distension or fullness, and constipation. The patient had a history of admission to our center in 2010 for acute intestinal obstruction secondary to midgut volvulus. A CT scan at that time revealed features of midgut volvulus with a positive “whirlpool sign.” The patient underwent exploratory laparotomy through a midline incision, during which the midgut volvulus was untwisted in a counterclockwise direction. The cecum was located in the right upper quadrant, and Ladd’s bands extending from the cecum to the parietal wall were divided. The obstruction was relieved, though it is possible that the duodenal Ladd’s bands were missed at that time.
       Fifteen years later, the patient presented again with recurrent abdominal pain, vomiting, upper abdominal distension, and constipation for the past six months. A CT abdomen with oral contrast revealed classical duodenal obstruction at the level of the third part of the duodenum, with the duodenojejunal junction lying to the right of the midline and an altered SMA-SMV relationship, suggestive of partial intestinal malrotation. Routine laboratory investigations were within normal limits, and the patient was planned for a laparoscopic Ladd’s procedure.
      The patient was positioned supine with the head end elevated. The monitor was placed near the patient’s right side at the head end, with the surgeon standing on the right, the camera assistant on the left, and the assistant on the right side. Three ports were used: a 10 mm infraumbilical port for a 30° telescope and two 5 mm ports along the anterior axillary line above the umbilicus. Pneumoperitoneum was created with CO₂ insufflation to 14 mmHg pressure.
      Upon laparoscopic inspection, previous laparotomy scars were noted, but there were no postoperative adhesions or evidence of volvulus. A Ladd’s band was identified around the third part (D3) of the duodenum, causing duodenal obstruction. The cecum was again found in the right upper quadrant. The obstructing Ladd’s band crossing the D2–D3 segment was divided, and complete Kocherization of the duodenum was performed using a harmonic scalpel. After derotation, the cecum moved to the left hypochondrium, and the duodenojejunal junction shifted to the right side, confirming the release of the mesenteric twist. The mesentery was broadened to complete the Ladd’s procedure.
      On inspection, the small bowel loops were situated on the right side of the abdomen, and the cecum was located in the left hypochondrium. An appendectomy had already been performed during the previous surgery. Oral feeding was initiated on the second postoperative day, and the patient recovered uneventfully. He was discharged on the fifth postoperative day after full recovery. (Fig 1-10) 












Fig-1 CT Abdomen with oral contrast findings duodenal obstruction with duodenal jejunal junction right of the midline and altered SMA –SMV positions – suggestive of partial malrotation












Fig-3 Laparoscopic photograph showing cutting the Ladd’s bands around SMA Pedicle 


Fig-2 Laparoscopic photograph showing A Ladd’s band around the SMA Pedicle 














Fig-5 Laparoscopic photograph showing excision of Ladd’s band of the duodenum
Fig-4 Laparoscopic photograph showing duodenal Ladd’s bands 











Fig-7 Laparoscopic photograph showing complete excision of Ladd’s bands 
Fig-6 Laparoscopic photograph showing complete Kocherization of the duodenum was performed using a harmonic scalpel










Fig-9 Laparoscopic photograph showing duodenojejunal straightened
Fig-8 Laparoscopic photograph complete Kocherization of the duodenum was performed using a harmonic scalpel
















Fig-10 Photograph showing scar from open surgery performed 15 years ago for midgut volvulus. The patient has now undergone a laparoscopic Ladd’s procedure for duodenal occlusion using three ports.













Discussion and review of literature 
     Acute intestinal obstruction caused by congenital malrotation of the gut is most commonly detected in newborns and young children, occurring in approximately 1 in every 500 live births. Adult presentations are extremely rare, with an estimated incidence of 0.2%.  [1,2,4,5]
     Mall first described the embryology of intestinal rotation in 1893, while Ladd introduced his surgical method for treating malrotation and volvulus in 1932. The Ladd’s procedure remains the standard treatment since its first application in 21 patients in 1936. [7,8,9]
         The Ladd’s procedure involves initial untwisting of any volvulus in a counterclockwise direction, followed by the division of thick peritoneal bands (Ladd’s bands) extending from the cecum to the right upper quadrant, which may compress the duodenum. The duodenojejunal junction is straightened, the cecum and colon are repositioned in the left iliac fossa, and the small bowel is placed on the right side of the abdomen. [1,2,3]
Embryology
         During normal embryonic development, the midgut herniates through the umbilical cord between the 6th and 10th weeks of gestation, undergoing a 270° counterclockwise rotation around the superior mesenteric artery (SMA) before returning to the peritoneal cavity. After rotation, the cecum descends to the right lower quadrant and attaches to the abdominal wall via Ladd’s bands, while the duodenojejunal flexure lies on the left side. [4,5,6,7]
      Malrotation occurs when there is complete or partial failure of this 270° rotation around the SMA pedicle, leading to abnormal positioning of the small bowel on the right side, with the cecum, appendix, and ascending colon displaced to the left. The ligament of Treitz may also be absent. [7,8,9]
Clinical Presentation
         In children, malrotation typically presents acutely within the first month or year of life. In adults, the presentation is more variable and may even be asymptomatic. Common symptoms in adults include recurrent abdominal discomfort, distension, nausea, vomiting, and constipation. In some cases, fibrous peritoneal bands (Ladd’s bands) compress the second and third parts of the duodenum, causing obstruction. [1,2,3]
Diagnosis
     Diagnosis in adults is often challenging. CT of the abdomen is considered the investigation of choice, with a diagnostic accuracy of approximately 80%. Imaging may reveal the small bowel predominantly on the right and the large bowel on the left. Additionally, the superior mesenteric vein may appear to the left of and anterior to the superior mesenteric artery. [1,2,3]
Surgical Management
1. Open Ladd’s Procedure
      Under general anesthesia, the abdomen is prepped and draped. A midline or transverse supraumbilical incision is made to enter the peritoneal cavity. The small bowel is delivered into the operative field to assess the rotation. If midgut volvulus is present, it is untwisted counterclockwise. Ladd’s bands draped over the duodenum are carefully divided. The right colon is mobilized, taking care not to injure the colonic mesentery, and placed on the left side of the abdomen. The duodenum is fully mobilized and straightened. The small bowel is placed on the right side of the abdomen, and the mesenteric base is widened by dividing any congenital bands using electrocautery and sharp dissection. Appendectomy is performed to prevent future diagnostic confusion. The peritoneal cavity is irrigated with normal saline, and the abdomen is closed in layers. [4,5,6]
2. Laparoscopic Ladd’s Procedure
      An umbilical or infraumbilical incision is made, and a Veress needle is inserted to establish pneumoperitoneum with carbon dioxide at a pressure of 12–14 mmHg. A 10 mm, 30° laparoscope is introduced, and the intraperitoneal contents are inspected. Two additional 5 mm trocars are inserted under vision. Ladd’s bands draped over the duodenum are carefully divided using a harmonic scalpel and atraumatic bowel graspers. The Ladd’s bands extending from the cecum are also divided. The right colon is mobilized and repositioned on the left side of the abdomen. The duodenum is straightened and directed inferiorly, while the small bowel is placed on the right side. The mesenteric base is broadened using electrocautery and sharp dissection to divide congenital adhesions. After completing the procedure, all port sites are closed securely. Both open and laparoscopic Ladd’s procedures aim to relieve duodenal obstruction, prevent volvulus, and restore the normal orientation of the intestinal loops, thereby reducing the risk of recurrence. [1,2,10,11] 
Conclusion 
      The laparoscopic Ladd’s procedure is a safe and effective surgical approach for adult patients with intestinal malrotation without midgut volvulus. The procedure is straightforward and can be performed laparoscopically with relative ease. However, in emergency situations—such as cases involving midgut volvulus with intestinal necrosis—an open laparotomy should be preferred. Additionally, if laparoscopic dissection becomes technically challenging, conversion to an open Ladd’s procedure is recommended to ensure patient safety and optimal surgical outcomes.
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