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A B S T R A C T   

Background: Peutz-Jeghers Syndrome (PJS) is an uncommon intestinal polyposis disorder. Bowel obstructions are 
a recurring problem in PJS and as many as 50% of these patients require surgery. The current standard of care for 
these patients is to perform a flexible enteroscopic polypectomy. The traditional push-pull enteroscopy however, 
might be unavailable or unsuitable in an emergency setting. Alternatively, repeated laparotomies with multiple 
small bowel resections can lead to short bowel syndrome. 
Methods: In our series, we describe an innovative technique where a short midline laparotomy permitted suffi-
cient access to reduce the intussusception(s) and perform a bowel walk. Rigid laparoscopic instruments were 
introduced within the small bowel lumen via enterotomies, to perform polypectomies along the entire small 
bowel length. This precludes the need for small bowel resections which can thwart the development of short 
bowel syndrome. 
Results: Two patients with PJS presenting with acute small bowel obstruction underwent surgery using the 
described approach. Another two patients with PJS having multiple intussusceptions on CT underwent an 
elective prophylactic polypectomy using the same approach. We were able to run the bowel in its entirety and a 
maximum of 41 polyps were retrieved from the port site enterotomy. The operating times were modest and no 
unique complications pertaining to this technique were encountered. 
Conclusion: Small bowel polypectomy using rigid instrumentation employing a limited midline laparotomy is an 
attractive option for both emergency and elective settings in patients with PJS.   

1. Introduction 

Peutz-Jeghers syndrome (PJS) is an uncommon autosomal dominant 
condition caused by a germline mutation in serine threonine kinase-11 
tumor suppressor gene with prevalence ranging from 1 in 50,000 to 
2,00,000 live births [1]. It is characterised by multiple gastro-intestinal 
polyps mainly involving the small intestine, and muco-cutaneous hy-
perpigmentation at the vermillion border of the lips. The jejuno-ileum is 
the most frequent site of polyps, followed in order, by the colo-rectum, 
stomach and the duodenum. Polyps can appear in the 1st decade of life 
and may be the lead point of an intussusception, which is often just a 
transient intestinal telescoping without any clinical sequalae [2,3]. 
However, almost half of all cases need surgery for unrelenting intestinal 
obstruction. Intestinal obstructions are a recurring problem in PJS 

where multiple surgeries with repeated bowel resections produces short 
bowel syndrome (SBS) in as many as 25% of these cases [4]. Polyps 
larger than 1 cm are at a risk of malignant conversion. Prophylactic 
polypectomy should thus be performed for sizeable small bowel polyps 
to reduce the risk of malignancy and other polyp-related complications 
like mechanical bowel obstruction. Current practices for dealing with 
patients of intestinal polyposis are to perform an enteroscopic poly-
pectomy or a laparotomy with multiple small bowel resections. Tradi-
tional flexible push-pull enteroscopy for polypectomy has several 
limitations – it is technically demanding, time-consuming, cannot be 
passed across the entire length of small bowel, and is largely unsuitable 
in an emergent setting with multiple intussusceptions. In a patient who 
is undergoing a laparotomy for acute bowel obstruction, there presents a 
precious opportunity to screen the entire length of small bowel, perform 
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prophylactic polypectomies, possibly avoiding bowel resections. In this 
paper, we describe how enteroscopic polypectomy can be performed 
using “straight sticks” i.e. rigid laparoscopic instruments, in patients 
with PJS undergoing a laparotomy for acute bowel obstruction. This 
technique can help trim the polyp burden and thereby help reduce 
subsequent intussusceptions, re-laparotomies, bowel resections and SBS. 

2. Materials and methods 

2.1. Patient details 

Two patients with PJS presenting with acute small bowel obstruction 
underwent a short midline laparotomy with polypectomy as described 
below. The first patient was a 28-year-old man who had two jejuno- 
jejunal intussusceptions. The second patient was a 38-year-old man 
with multiple small bowel intussusceptions on his contrast enhanced CT 
scan. The classical muco-cutaneous hyperpigmentation was seen in both 
these patients, as shown in Fig. 1. On eliciting the history, we found out 
that the siblings of our second patient also suffered from PJS. They had 
suffered repeated intussusceptions on scans with large polyps which 
were being managed conservatively. They underwent an elective poly-
pectomy using the same approach due to the unavailability of flexible 
enteroscopy at our centre. 

2.2. Operative procedure 

A short midline laparotomy was performed. The entire bowel was 
run and sites of intussusception identified, as seen in the accompanying 
Video S1. The intussusceptions were reduced by gently milking the 
intussusceptum out of the distal segment (Fig. 2). The bowel was 
palpated along its length to locate sizeable intra-luminal polyps (Fig. 3). 
Variably sized polyps were present from the duodeno-jejunal (DJ) 

flexure to the ilio-caecal (IC) junction. An enterotomy was created mid- 
way between the DJ flexure and the IC junction with a purse string su-
ture around it (Fig. 4). A 10 mm laparoscopic trocar was introduced 
through this enterotomy while tightening the purse-string around it. 
Atraumatic bowel clamps were applied near the DJ flexure and distal to 
the port. Carbon dioxide was insufflated at a pressure of 2 mmHg in the 
small bowel segment at a flow rate of 4 l/min (Fig. 5). Two 5 mm 
working ports were introduced via small enterotomies on either side of 
the camera port (Fig. 6). The entire bowel length is scanned endoscop-
ically from the site of port insertion up to the DJ flexure (Fig. 7). 
Advancement is facilitated by telescoping the bowel like a sleeve onto 
the rigid laparoscope (Fig. 8). Polyps, when encountered, were excised 
using ultrasonic shears (Fig. 9). The monopolar snares commonly used 
for endoscopic polypectomy carry the disadvantage of possible direct 
coupling, thereby risking damage to the adjacent bowel wall (Fig. 10). 
The usage of ultrasonic shears helps prevent this while also limiting 
lateral thermal spread [5]. Once the DJ flexure was reached, the bowel 
was unsleeved over the scope and the scope redirected towards the IC 
junction. The bowel clamps were now applied proximal to the ports and 
at the IC junction. The remainder of the procedure was repeated as 
earlier. The ports were then pulled and the disconnected polyps were 
milked towards the 10 mm enterotomy and retrieved through it 
(Figs. 11, 12). At the end of the procedure, enterotomies were closed 
with polydiaxonone sutures. The highest polyp yield within our small 
group was 41 from a single patient. This study is registered with a 
research registry. UIN - researchregistry6816. 

3. Results 

We operated on 4 patients with PJS using this approach. Two of them 
presented with acute small bowel obstruction in their 3rd and 4th 
decade of life. Two patients, both in their 2nd decade underwent an 

Fig. 1. Muco-cutaneous hyperpigmentation in a patient with Peutz-Jeghers Syndrome.  
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elective prophylactic polypectomy using the same approach. An average 
of 38 polyps was retrieved, the largest number being 41. These polyps 
were retrieved through the port site. In none of these cases did we need 
additional enterotomies to retrieve the polyps. Histopathological ex-
amination of the polyps revealed hamartomatous changes. Diet was 
resumed as soon as the small bowel function returned. Average duration 
of hospital stay was 4 days. We noted two complications (1 paralytic 
ileus, 1 suture site abscess) in these cases which are classified as Grade I 
according to the Clavien-Dindo classification. (See Table 1.) 

4. Discussion 

Most small bowel tumors are benign. Polyps are adenomatous in 
Lynch syndrome and familial adenomatous polyposis (FAP), and 
hamartomatous in Peutz-Jeghers syndrome (PJS). Polyps in patients 
with FAP or Lynch syndrome are at a significant risk of malignant 
conversion [6,7]. Prophylactic polypectomy is therefore indicated for all 
adenomatous polyps. Malignant transformation of polyps in PJS is rare, 
even though the hamartoma-adenoma-carcinoma progression has been 

Fig. 2. Milking the intussusceptum out.  

Fig. 3. At laparotomy of a case of Peutz-Jeghers Syndrome with acute small bowel obstruction, polyps are confirmed to be the lead point of intussusception.  
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described in them. The small bowel, stomach, colon, pancreas and extra- 
intestinal organs such as Sertoli cells, breast and ovaries are at a risk of 
cancer in patients with PJS. Ultimately, the risk of malignant conversion 
within a polyp is linked to its dimensions. Ohmiya et al. observed that in 
PJS, polyps greater than 1.5 cm in size could harbour an adenomatous 
component [8]. 

The most recently published surveillance protocols for PJS suggest a 
baseline endoscopy to be performed at the age of 8 years [9] (Fig. 13). In 
patients with polyps, a prophylactic polypectomy is recommended for 
polyps which are symptomatic, rapidly growing, or are asymptomatic 
but more than 1 cm in size, to prevent mechanical complications and 
prune the risk of malignancy [10–12]. The guidelines recommend intra- 

Fig. 4. The 10 mm enterotomy for the camera port is created mid-way between the duodeno-jejunal flexure and the ileo-colic junction, secured with a purse string 
suture around it. 

Fig. 5. Carbon dioxide insufflation in the bowel loop, till the DJ flexure.  
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operative enteroscopic polypectomy in both elective and emergent sit-
uations. The evidence regarding the usage of push-enteroscopy for 
prophylactic polypectomy in these patients is sparse [13,14]. 

Various techniques of enteroscopy are currently in use, viz: 

• Push/pull enteroscopy: This procedure is performed with a specif-
ically designed enteroscope or by using a colonoscope, with or 
without an overtube. Prophylactic snare polypectomy is routinely 
performed in PJS using traditional push/pull enteroscopy. This 

Fig. 6. Final position of the three ports.  

Fig. 7. Intra-luminal view of the bowel as seen through the scope.  
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reduces the risk of malignant transformation within enlarging polyps 
or subsequent acute bowel obstruction, with minimum morbidity. 
However, the intervention is not without its challenges.  

• Endoscopic examination of the entire small bowel is difficult as push 
type enteroscope cannot reach the distal small bowel.  

• Bulky polyps with a thick stalk may not be amenable to resection by 
snares.  

• In patients with a history of prior laparotomies, advancement of the 
endoscope is difficult owing to post-operative inter-bowel adhesions.  

• Inspection of the serosal surface is not possible to look for tears, 
perforations.  

• The procedure is technically demanding, time consuming  
• The procedure is generally not suitable in emergent situations.  
• Device-assisted enteroscopy (double-balloon/push-pull enteroscopy, 

single-balloon enteroscopy, and spiral enteroscopy): Deeper 

Fig. 8. Sleeving the small bowel over the rigid laparoscope.  

Fig. 9. Division of polyp base using ultrasonic shears.  

N. Sadhwani et al.                                                                                                                                                                                                                              



International Journal of Surgery Case Reports 84 (2021) 106102

7

Fig. 10. The use of monopolar energy in snares for polypectomy can produce inadvertent damage to adjacent healthy bowel wall as a result of direct coupling. This is 
particularly challenging in larger polyps. 

Fig. 11. Retrieval of polyps through the 10 mm camera-port enterotomy.  
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evaluation of the small bowel can be accomplished with entero-
scopes coupled with a specialized overtube apparatus. The procedure 
can be performed via an antegrade approach (via the mouth) or via a 
retrograde approach (via the anus). Due to the limited working 
length of these endoscopes, transoral and transrectal routes are less 
likely to achieve full visualisation of small intestine. There might be a 
failure to reach the terminal ileum. Prior history of a laparotomy, 
extensive adhesions, patients presenting with a strangulated bowel, 
preclude its use.  

• Intra-operative enteroscopy: An endoscope is inserted per orally, 
anally or via an enterotomy and is guided through the small bowel 
with surgical assistance (laparoscopy/laparotomy). The ‘clean 
sweep’ technique is a widely accepted procedure these days for 
clearing the entire bowel [15]. Major indications for intraoperative 
enteroscopy are: obscure gastrointestinal bleeding (in patients with 
negative gastroscopy, push-enteroscopy, and colonoscopy), focal 
pathology of the small intestine (beyond the reach of the push- 

enteroscopy or colonoscopy), vague findings in small bowel follow- 
through scans, suspected malignant tumors of the small bowel, 
Crohn's disease and in patients with PJS for prophylactic poly-
pectomy. An enterotomy offers the best access for inspecting the 
whole length of the small bowel as trans-anal and transoral routes 
offer incomplete inspection. In a study by Schulz & Schmidt, it was 
reported that the incidence of mucosal and serosal tears in intra-
operative enteroscopy, due to extensive pleating of the bowel on a 
flexible endoscope by transoral or trans-anal routes was as high as 
52%. Intraoperative complications were reported to be 3%, post- 
operative complications 26% and 30-day mortality in 6% of cases 
[16]. The usage of a trans-abdominal flexible endoscope through an 
enterotomy however can be tedious and time consuming. 

Nearly 50% of patients with PJS eventually present with intussus-
ception requiring surgery. 1 in 4 of these surgeries is performed for 
recurrent obstruction [4]. Repeated bowel resections can eventually 
lead to SBS. When a patient with PJS presents in an emergency, we have 
two available options for a small bowel polypectomy: resection of the 
involved bowel segments or an enteroscopic polypectomy. 

For a patient of PJS presenting with acute bowel obstruction at a 
centre where flexible enteroscopy is unavailable, a limited laparotomy 
allows adequate access to the small bowel with reduction of the intus-
susception. Here, detection of intra-luminal polyps is largely by palpa-
tion with subsequent resection of involved segments. This technique is 
crude and imprecise. The enteroscopic polypectomy in these patients 
can be easily achieved by using rigid laparoscopic instrumentation. This 
technique is advantageous as: 

Fig. 12. A photograph of retrieved polyps extracted from the enterotomy for the 10 mm camera-port.  

Table 1 
Outcomes of enteroscopic polypectomy with rigid instruments at our 
institute.  

Number of patients: 4 
Highest number of polyps retrieved: 41 
Mean operative time: 126 min 
Mean estimated blood loss 292 ml 
Average hospital stay 4 days  

Post-operative complications 
Paralytic ileus 1 
Suture site abscess 1  
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• It allows a relatively unhindered access to polyps along the entire 
length of small bowel.  

• In a patient population which is likely to undergo multiple surgical 
interventions, it has the potential to forestall bowel resections and 
diminish the risk of short bowel syndrome.  

• An additional advantage is the ability to perform the procedure 
without requiring expertise beyond the operating surgical team. 

• The polypectomy snares used in traditional enteroscopic poly-
pectomies using flexible scopes can cause post-polypectomy syn-
drome and bowel injury due to unintentional direct coupling. This is 
overcome by usage of ultrasonic energy devices used in our tech-
nique [17] 

Enteroscopic polypectomy using flexible endoscopes is the current 
standard of care for small bowel polyps in PJS. However, given its 
limited availability in general, and challenges in an acute intussuscep-
tion, its role is limited in an emergent setting. Even when the conditions 
are ideal, one may be unable to scan the entire small bowel length and 
the retrieval of bulky polyps is challenging. When resources are limited, 
or when faced with an acute obstruction, using straight sticks to scan the 
bowel delivered via a limited laparotomy is an easy and attractive sur-
gical option (Fig. 14). While not a truly minimally invasive, this tech-
nique significantly reduces the “amount” of surgery performed, with 
acceptably good outcomes. We believe it has a role to play in the 
continuing surgical management of PJS cases. 

5. Conclusion 

Based on our limited but encouraging initial experience, we propose 
that intra-operative enteroscopic polypectomy using rigid laparoscopic 
instruments (straight sticks) introduced via a limited laparotomy is a 

viable surgical option in both elective and emergent settings in cases 
with intussusceptions from intestinal polyps. The approach is econom-
ical on both resources and skill, and can be safely performed even at 
smaller centres. 

The work has been reported in line with the PROCESS 2020 criteria 
[18]. 
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