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Chronic steroid use and staple line failure after  
laparoscopic appendectomy

Alexa Wacker, Cesar Reategui Sanchez

ABSTRACT

Acute appendicitis is a common, usually benign 
inflammatory process of the appendix. It is typically 
treated with antibiotics or surgery. Transection of the 
appendix during surgery can be performed using a stapler, 
endoloops, or clips. We present the case of an 87-year-
old male with acute appendicitis on chronic steroids who 
failed conservative management with antibiotics. He was 
treated with laparoscopic appendectomy using a powered 
stapler. We believe this is an unusual case reporting 
staple line failure after laparoscopic appendectomy in a 
patient with an intact staple line through viable tissue at 
the conclusion of surgery.
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INTRODUCTION

Acute appendicitis is one of the most common 
surgical emergencies worldwide, with appendectomy 
remaining the standard treatment [1]. The adoption of 
laparoscopic techniques has improved outcomes, offering 
reduced postoperative pain, shorter hospital stays, and 
low complication rates. Transection of the appendix is 
routinely performed using staplers, clips, or endoloops, 
all considered safe and effective methods for closure of 
the appendiceal base.

Complications following laparoscopic appendectomy 
are uncommon but may include surgical site infection, 
intra-abdominal abscess, and, rarely, failure of 
stump closure. Staple line disruption in this setting 
is exceedingly rare, with limited literature describing 
its incidence or risk factors. Impaired wound healing, 
particularly in patients with advanced age, comorbidities, 
or chronic corticosteroid use, may increase the risk of 
tissue dehiscence.

We present a rare case of staple line failure following 
laparoscopic appendectomy in an elderly patient on 
chronic steroids, highlighting important considerations 
in high-risk surgical patients.

CASE REPORT

The patient is an 87-year-old male with a past medical 
history of chronic obstructive pulmonary disease (COPD) 
on chronic steroids and home oxygen as needed who 
presented to the Emergency Department with right lower 
quadrant abdominal pain. His abdominal pain started 
the day of his presentation to the hospital. Computed 
tomography (CT) scan of the abdomen and pelvis showed 
acute non-complicated appendicitis. On exam, he had 
mild right lower quadrant tenderness to palpation.

For COPD management, he was on home oxygen as 
needed, multiple inhalers, and daily prednisone. He had 
recently experienced a COPD exacerbation requiring an 
increase in his Prednisone dose from 10 mg daily to 40 
mg daily. He was advised by his primary care provider to 
take 40 mg of Prednisone for 4 days, 20 mg for 4 days, 
then return to his normal dose of 10 mg daily. On the day 
of presentation, he was on his last day of 20 mg.
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Because of the patient’s history of chronic steroid use, 
we attempted a trial of nonoperative management with 
intravenous (IV) antibiotics alone. However, after one 
day of conservative management, his abdominal pain 
had worsened, therefore the decision was made to take 
him to surgery. Before surgery, he was evaluated by the 
pulmonology team who deemed the patient to be moderate 
risk for surgery and recommended IV steroids for three 
days. The patient received 40 mg of Methylprednisolone 
daily. Before his laparoscopic appendectomy, he received 
60 mg of Methylprednisolone, which is equivalent to 80 
mg of prednisone.

During surgery, his appendix was noted to be 
inflamed, without perforation, free fluid, or adhesions. 
The mesoappendix was freed using a bipolar device and 
the base of the appendix transected using a 45 mm stapler 
with a blue load. After transection, the staple line was 
inspected and noted to be without any active bleeding or 
staple line defects.

The morning after surgery, the patient was noted to 
be progressing well with mild surgical incision site pain. 
On postoperative day two, his white blood cell (WBC) 
was noted to increase from 10.8 to 16.3. He developed 
tachycardia overnight, and worsening abdominal pain. 
A repeat CT scan of the abdomen and pelvis was done 
which showed post-surgical changes and nonspecific 
distention of the cecum. Because of the cecal dilation, 
gastrointestinal (GI) was consulted. However, by the 
time that the images could be seen from the CT scan, the 
patient’s abdominal pain was worsening, and his clinical 
status was deteriorating as his abdominal exam worsened. 
The decision was made to return to the operating room 
for a diagnostic laparoscopy. Prior to beginning the 
case, he was given 125 mg of Methylprednisolone by the 
anesthesia team. During this surgery, focal peritonitis, 
stool spillage, and purulent fluid were seen in the right 
lower quadrant as well as a 1 cm staple line defect in the 
center of the prior staple line. Using 3-0 Vicryl sutures, 
the defect was closed in an interrupted fashion. The 
entire staple line was then oversewn in 2 layers (Figure 
1). The right lower quadrant and pelvis were irrigated 
with copious amounts of normal saline until the aspirate 
was clear. We then made the decision to perform a loop 
ileostomy given the patient’s history of chronic steroid 
use and likely poor wound healing abilities.

Consideration was given for a formal ileocolic resection 
with end ileostomy; consideration was also given for a 
formal right colectomy due to the dilated cecum although 
the etiology of this was unclear. However, there was no 
indication for a formal resection. The cecum itself and 
surrounding tissues appeared viable and well perfused. 
Performing a formal resection would have increased the 
size of the staple line. Considering that the staple line 
failure could have been the result of steroid use, increasing 
the staple line size would further have increased his risk 
for another staple lines failure along with the morbidity 
of a formal resection in a patient who had not had recent 
colorectal cancer screening. Before ileostomy closure, he 

underwent a Gastrografin enema which showed no leaks 
and no colonic feeling defects, masses, or tumors.

After surgery, he progressed well. He had return of bowel 
function on postoperative day three from his takeback 
surgery. On postoperative day four, he was discharged to 
an acute rehab center. We were consulted four days later 
while the patient was in rehab for evaluation of ileostomy 
prolapse (Figure 2). At that time, the ileostomy was 
functioning, and no intervention was done. Three months 
later, he underwent a Gastrograffin enema which showed 
no leaks in the cecum or intraluminal defects. He was then 
scheduled for elective ileostomy reversal. A side-to-side 
anastomosis was accomplished using a linear stapler. He 
progressed without complication and was discharged on 
postoperative day three. Because he was on his usual 10 
mg daily dose of Prednisone, he was not given additional 
steroids before surgery.

Figure 1: Intraoperative view of the staple line defect taken after 
the prior staple line was oversewed in 2 layers.

Figure 2: Prolapse of loop ileostomy a few weeks after placement.
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DISCUSSION

Worldwide, acute appendicitis is the most common 
surgical emergency with 300,000 yearly associated 
hospital visits in the United States alone [1]. The 
treatment for acute appendicitis is most often surgical, 
but treatment can also be attempted with antibiotics 
in the case of non-complicated appendicitis including 
those cases without perforation, abscess, generalized 
peritonitis, or necrosis. In the Comparing Outcomes of 
Antibiotic Drugs and Appendectomy (CODA) Trial, at 
30 days, antibiotics were reported to be non-inferior to 
surgery [2]. However, by 90 days, 29% of the patients 
treated with antibiotics had undergone an appendectomy 
[2]. Longer term outcomes in the antibiotics group were 
reported as 40% having an appendectomy at 1 year follow 
up, 46% at 2 years and 49% at 3 and 4 years [3].

Glucocorticoids are stress hormones that help to 
regulate multiple physiological processes [4]. They are 
used to treat many inflammatory and autoimmune 
disorders to decrease the body’s response to these 
chronic high inflammation states. Risks and benefits 
of glucocorticoid use must be considered because of 
the risks of harmful side effects. Side effects include 
“diabetes”, impaired wound healing, skin atrophy, 
muscle atrophy, hypothalamic-pituitary-adrenal (HPA) 
dysfunction, cataracts, peptic ulcers, hypertension, 
metabolic syndrome, osteoporosis, and water/electrolyte 
imbalance [4]. 

In a retrospective evaluation of 635,265 patients using 
NSQIP (National Surgical Quality Improvement Program) 
public use files from 2005 to 2008, 3.2% used steroids 
preoperatively [5]. Wound dehiscence increased 2 to 3 
times from normal with steroid use [5]. The risk of wound 
dehiscence was 2.0% in patients on steroids compared to 
0.6% in nonsteroid patients (p <0.001). 11.2% of steroid 
use patients required reoperation [5]. Additionally, 
numerous animal studies have been done to examine 
the effect of high-dose corticosteroids tensile wound 
strength and bursting pressures of anastomoses. When 
considered together, the studies found an approximately 
30% reduction in tensile wound strength at cortisone 
doses of 15 to 40 mg/kg/day which is equivalent to 200 to 
560 mg/day of prednisone in humans [6]. Unfortunately, 
these results cannot be generalized among animals or to 
humans. 

Because of his chronic steroid use, our patient received 
stress dose steroids before his laparoscopic appendectomy. 
There are many opponents to the practice of “stress-dose” 
steroids. A prospective trial was conducted that included 
92 patients with irritable bowel disease (IBD) who were 
undergoing major colorectal surgery. Patients were 
treated with 100 mg hydrocortisone IV 3 times daily or 
low-dose corticosteroids which were IV hydrocortisone 
or equivalent oral dosing, followed by a taper [7]. The 
primary outcome examined was the absence of postural 
hypotension on postoperative day 1 defined as 20 mmHg 
decrease in systolic blood pressure after standing from a 

sitting position [7]. 95% of the patients who received high 
dose steroids and 96% of those who received low dose 
steroids had absence of postural hypotension on the first 
postoperative day. The study concluded that IBD patients 
on chronic steroids could be treated preoperatively with 
low dose steroids [7]. Data from the early 2000s suggest 
that 20 mg of prednisone daily increased the rate of 
anastomotic leak in colorectal surgery patients [8]. Our 
patient received both stress-dose steroids before the 
initial appendectomy and low-dose steroids between the 
initial surgery and the subsequent take-back procedure.

Considering our patient’s age, partially dependent 
functional status, severe systemic disease, and chronic 
steroid use, he was high risk for complications after 
surgery. Using the NSQIP Surgical Risk Calculator, 
our patient had a 17.6% risk of serious complication 
(compared to 1.9% average risk), 2.2% risk of return to 
the operating room (0.6% average risk), 6.7% risk of 
death (0.0% average risk) [9].

We were unable to find any previously reported 
incidences of staple line failures after laparoscopic 
appendectomy; however, numerous cases have been 
reported of staple line failures after laparoscopic 
gastric sleeve. Staple line failure can be attributed to 
mechanical or ischemic causes [10]. Staple misfiring 
and tissue injuries are classified as mechanical causes 
and are usually discovered in the patient within two 
days of surgery. Therefore, the choice of staple size and  
color is also important to ensure an appropriate tissue 
closure. In addition, stapling should allow time for tissue 
compression before firing the stapler. It is recommended 
to wait 15 seconds between closing the stapler and firing 
it [10]. In our case, compression was held with the stapler 
for at least 15 seconds before firing. The staple line was 
inspected, and no obvious defects were seen in the staple 
line and there was no bleeding.

This report opens the floor to questions regarding 
possible options in these types of patients, especially after 
patients have failed nonoperative management.

CONCLUSION

This case presents an 87-year-old man on chronic 
steroids who underwent laparoscopic appendectomy and 
two days later was found to have a 1 cm staple line defect 
on re-operation. This case highlights the importance 
of considering nonoperative management whenever 
possible in patients on steroids. However, given his failure 
of conservative management, we believe that surgery was 
the best option. 
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