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CASE REPORT

Intraoperative intraluminal injection of
N-acetylcysteine allowing treatment of distal
intestinal obstruction syndrome without the need

for enterotomy

Nicholas JS Chilvers, James Wheeler

SUMMARY

We describe a case of an 18-year-old man who suffers
from cystic fibrosis and developed distal intestinal
obstruction syndrome while being treated as an
inpatient. Following failed medical management, we
proceeded to laparotomy where the small bowel was
decompressed with retrograde milking into the stomach,
leaving a section of impacted stool in the distal ileum.
N-acetylcysteine was injected into the bowel lumen
proximal to the obstruction. This resulted in dissolution of
the stool without the need for enterotomy and is, to our
knowledge, the first successful example of this technique
in the literature.

BACKGROUND

Gastrointestinal complications are a common cause
of morbidity in patients who suffer from cystic
fibrosis. In particular, management of intestinal
obstruction can prove quite challenging. Distal
intestinal obstruction syndrome (DIOS) that has
not responded adequately to medical treatment
requires surgical intervention to prevent further
complications. We describe a case where intralu-
minal injection of N-acetylcysteine successfully
cleared the obstruction without the need for further
invasive surgery, for example, enterotomy or resec-
tion. To our knowledge, this is the only such case in
the literature.

Figure 1

CT showing dilated loops of small bowel.

CASE PRESENTATION
An 18-year-old man was being treated as an inpatient
at a tertiary respiratory centre for an infective exac-
erbation of cystic fibrosis. Significant medical history
included laparotomy and right hemicolectomy for
intussusception secondary to a Meckel’s divertic-
ulum, and multiple occurrences of bowel obstruction.
During his admission he developed abdominal pain,
distension and could not open his bowels nor pass
flatus. He was initiated on medical treatment including
intravenous fluids and oral gastrograffin. CT imaging
showed distended loops of small bowel (figure 1)
measuring up to 3.8 cm, with gastrograffin extending
down to the distal small bowel where it appeared to
be held up by faecal-like material (figure 2). Distal
to this the small bowel was collapsed and the large
bowel unremarkable. The patient became clinically
worse, began vomiting and was unable to tolerate
an nasogastric (NG) tube or oral macrogol. A gastro-
graffin enema was also ineffective. On surgical review
the abdomen was distended with lower abdominal
tenderness. Repeat plain films showed no suggestion
of resolution (figure 3). The decision was made to
transfer him to our hospital for surgical management.
A laparotomy was performed through the site
of the previous incision. Full adhesiolysis was
performed to deliver the site of obstruction into
operative view. Mid and proximal small bowel
contents were decompressed by retrograde milking
to the stomach where they were aspirated through
an NG tube. A section of impacted, inspissated
stool was unable to be manually moved. 100 mL of
49% N-acetylcysteine (mixed by diluting 30 mL of
N-acetylcysteine in 200mL of normal saline) was
injected via a 21G green needle into the lumen of
a portion of healthy small bowel proximal to the
impaction. This resulted in immediate dissolution
of the impacted material, which could easily be
milked through the existing ileocolic anastomosis.
The puncture site of the needle was oversewn with
3/0 polydioxanone suture. The patient returned to
the ward without complication.

OUTCOME AND FOLLOW-UP

The patient made good progress and was able to
tolerate oral intake and open his bowels. He was
discharged on day 2 postoperatively and has no
ongoing issues to date.
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Figure 2 CT showing gastrograffin obstructed by stool in the distal
ileum.
DISCUSSION

DIOS has been defined by the European Society for Paediatric
Gastroenterology, Hepatology, and Nutrition as the presence
of abdominal pain and/or distension, with a faecal mass in
the ilio-caecum.' It is classified as either complete or incom-
plete based on the presence of bilious vomiting and/or fluid
levels on abdominal imaging.! The incidence in children was
found to be 6.2 episodes/1000 patient-years,' and is higher in
those aged 20-25years (35.5 episodes/1000 patient-years).”
It is thought to occur due to accumulation of viscous faecal
material in the terminal ileum, which becomes inspissated as
the result of both altered secretion and intestinal motility.’
Identified risk factors include severe genotype, pancreatic
insufficiency, dehydration, poorly controlled fat malabsorp-
tion, history of DIOS or meconium ileus, organ transplant
and cystic fibrosis-related diabetes.’

Figure 3  Abdominal X-ray showing evidence of ongoing obstruction.

Several authors have published treatment guidelines all
of which begin with medical management (unless complete
obstruction with surgical concerns) with oral hydration and
stool softeners progressing through to polyethylene glycol
or gastrograffin either orally or through an NG tube.’”
N-acetylcysteine has previously been used but this has
been superseded by gastrograffin.® Enemas can also play a
role.” * Following failed medical treatment or in the pres-
ence of worrying clinical signs, for example, peritonism,
surgical intervention is required. The largest published case
series found this to be necessary in only 12.5% of episodes.®
Eighty per cent of operations were complicated by signif-
icant adhesions and indeed the risk of requiring surgical
intervention is higher in those who have previously under-
gone laparotomy,®” with one study finding an OR of 28.5.°
It has been suggested that the adhesions that form following
prior laparotomy exacerbate the pathophysiology in DIOS,
increasing the need for surgical intervention and hence early
surgical team involvement is recommended.® Our patient
had undergone a previous laparotomy and adhesions were
also found at laparotomy.

Suggested surgical options are dependent on findings but
range from manual disimpaction, enterotomy, appendicos-
tomy for irrigation, temporary stoma and resection.® Other
published cases include a hand-assisted laparoscopy with
appendicostomy formation’ and a modified antegrade conti-
nence enema procedure.’’ A case series describes three oper-
ations where enterotomy was performed to allow evacuation
of stool facilitated by irrigation with N-acetylcysteine.® A
further case is also documented in which N-acetylcysteine (at
a concentration of 4% that we have replicated in this case)
was introduced via an angiocatheter needle into the lumen.'!
However, satisfactory resolution was not achieved and an
enterotomy was subsequently required to allow manual
evacuation of the stool. In the case that we have presented,
injection of N-acetylcysteine resulted in dissolution of the
impacted stool without the need for enterotomy, and, to our
knowledge, this is the first successful reported case. This
may in part be a result of timely intervention before further
complications could occur. By minimising the extent of inter-
ventions at laparotomy, and in particular leaving the bowel
unopened, it is hoped that the risk of complications can be
reduced.

Our team has not been involved in similar cases before,
however, as studies have demonstrated increasing prevalence
of DIOS with age,” '* and that the prognosis of sufferers of
cystic fibrosis continues to improve, it is likely that surgical
teams will be involved more frequently in such cases.

Learning points

» Adult colorectal surgeons should be aware of such
presentations as, with ongoing improvements in the
prognosis of cystic fibrosis, they may be asked increasingly for
surgical opinions.

» N-acetylcysteine intraluminal injection should be considered
during surgical management before proceeding to more
invasive surgery.

» Early involvement of surgical teams may allow timely surgery
in cases of failed medical management and hopefully limit
further complications demanding more extensive treatment.
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