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Hemosuccus Pancreaticus: More Than at First Blush
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ABSTRACT 
Hemosuccus pancreaticus is a rare cause of upper gas-
trointestinal (GI) bleeding that often presents significant 
diagnostic and therapeutic challenges. Here we report a 
case of hemosuccus pancreaticus in the setting of acute 
pancreatitis identified on upper endoscopy as well as en-
doscopic retrograde cholangiopancreatography (ERCP) 
and treated successfully with gastroduodenal artery 
(GDA) embolization by interventional radiology. Early 
recognition of this condition is imperative to avoid fatal 
outcomes in untreated cases.

KEYWORDS:  Hemosuccus pancreaticus, pseudohemobilia, 
hemowirsungia, gastroduodenal artery (GDA) embolization, 
gastrointestinal (GI) bleed. 

INTRODUCTION

Hemosuccus pancreaticus is the term used to describe hem-
orrhage from the ampulla of Vater via the pancreatic duct, 
and is an infrequent but potentially life-threatening cause of 
upper GI bleeding. It is also known as pseudohemobilia or 
hemowirsungia, and is most often associated with chronic 
pancreatitis, pancreatic tumors, or pancreatic pseudocysts. 
It was previously described with splenic vein or artery rup-
ture into the pancreatic duct. Unfortunately, routine upper 

endoscopy often fails to correctly identify the source of bleed-
ing in these cases. Additional workup for prompt diagnosis 
and early therapeutic interventions are typically required, 
particularly in the setting of rapidly progressive bleeds.

CASE REPORT
A 52-year-old female with alcohol use disorder, compen-
sated alcoholic cirrhosis, and cholecystitis status post cho-
lecystectomy presented with epigastric pain, three episodes 
of coffee ground emesis, fatigue, and lightheadedness. In 
the emergency department she was normotensive, without 
tachycardia, and noted to have bright red blood per rectum. 
Laboratory findings were notable for hemoglobin 5.9 g/dL, 
platelets 92 x109/L, lactate 4 mEq/L, lipase 1570 IU/L, total 
bilirubin 10.4 mg/dL, direct bilirubin 3.6 mg/dL, aspartate 
aminotransferase (AST) 106 IU/L, alanine transaminase 
(ALT) 45 IU/L, and INR 2.3. Computed tomography (CT) of 
the abdomen and pelvis showed evidence of acute pancre-
atitis with peripancreatic inflammatory changes. After ini-
tial resuscitation, upper endoscopy was performed, which 
revealed active bleeding at the ampulla (Figure 1). No blood 
was noted in the stomach. Immediate ERCP showed distinct 
bile and pancreatic duct orifices within the ampulla (Figure 
2), with blood oozing from the pancreatic duct (Figure 3) 
consistent with hemosuccus pancreaticus. Cholangiogram 

Figure 1. Blood at the ampulla,  

seen on initial EGD.

Figure 2. Biliary orifice (double arrow),  

pancreatic orifice (single arrow) with active 

bleeding, seen on ERCP.

Figure 3. Blood clot at the ampulla,  

seen on ERCP.

 41 

 43 

 EN 

41M A Y  2 0 2 3   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  M A Y  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-05.asp
https://www.rimedicalsociety.org


CASE REPORT

revealed a distal common bile duct, likely related to exter-
nal compression in the setting of pancreatitis. After a clean 
balloon sweep, a 10F x 7cm plastic stent was placed into 
the common bile duct (CBD). The rate of blood from the 
pancreatic duct was increasing with collection of bright red 
blood now in both the stomach and duodenum. The patient 
underwent transcatheter celiac and superior mesenteric 
angiography which did not demonstrate evidence of active 
contrast extravasation or significant vascular abnormality; 
however, empiric coil embolization of the omental branch of 
the GDA was successfully performed achieving hemostasis 
(Figures 4–6).

DISCUSSION   
Hemosuccus pancreaticus is incredibly rare, accounting for 
less than 1% of cases of upper GI bleeds.1 There appears to 
be significant diversity in the character of bleeding, ranging 
from slow occult to large acute. It is classically associated 
with intermittent episodes of abdominal pain followed by 
hemorrhage from the pancreatic duct presenting in the form 
of melena, hematemesis, or hematochezia. Waxing and wan-
ing symptoms result from the formation and dissolution of 

clots in the pancreatic duct.2 
Abdominal pain is related to 
ductal distension and elevated 
intraductal pressure caused by 
blood in the pancreatic duct.3 

The intermittent nature of 
these symptoms and the ana-
tomic location of bleeding in 
this condition present a sig-
nificant diagnostic challenge 
and require that hemosuccus 
pancreaticus be considered 
early on in the evaluation of 
obscure GI bleeding. Primary 
diagnosis relies on direct visu-

alization of the bleed from the pancreatic duct. While upper 
endoscopy is an imperative part of initial testing for patients 
with GI bleeds, it unfortunately often fails to rule in or rule 
out hemosuccus pancreaticus as a potential cause and rarely 
reveals active bleeding at the ampulla. Upper endoscopy is 
only diagnostic in 30% of these cases, likely in part related 
to the suboptimal view of the ampulla provided by a for-
ward-viewing gastroscope.4 More sensitive diagnostic tests 
for this condition include abdominal CT angiography and 
magnetic resonance cholangiopancreatography (MRCP), 
both of which can identify hemosuccus pancreaticus as the 
likely catalyst for GI bleed. If unrevealing, these can be fol-
lowed by catheter-based mesenteric angiography with possi-
ble embolization. Alternately, both diagnosis and treatment 
can be accomplished via ERCP, with the side-viewing duo-
denoscope allowing for a full assessment for pathology of the 
ampulla, bile duct, and pancreatic duct.5

Though it can be evasive, early diagnosis is imperative 
given the often rapid progression of these bleeds, as dis-
played in our patient above, and the up to 90% mortality in 
untreated cases.5 To successfully treat hemosuccus pancre-
aticus, it is necessary to eradicate the source of the bleed. 
For the hemodynamically stable patient, success is often 
found with interventional radiographical procedures via 
angiographic embolotherapy. Management differs for the 
hemodynamically unstable patient, requiring intraopera-
tive sonography and pancreatoscopy followed by surgery to 
excise a related pseudoaneurysm/pseudocyst or to ligate the 
proximal and distal arteries around the pseudoaneurysm.6  

Regardless of the modality chosen for diagnosis or therapy, it 
is clear that early consideration of hemosuccus pancreaticus 
in the differential is key.

Figure 4. IR transcatheter embolization of the GDA. Figure 5. IR transcatheter embolization of the GDA.

Figure 6. Comple-

tion of angiography 

showing cathe-

terized common 

hepatic artery and 

no evidence of 

flow through the 

gastroduodenal 

artery. No evidence 

of active contrast 

extravasation or any 

significant vascular 

abnormality.

42M A Y  2 0 2 3   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  M A Y  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-05.asp
https://www.rimedicalsociety.org


CASE REPORT

References
1. Anil Kothari R, Leelakrishnan V, Krishnan M. Hemosuccus pan-

creaticus: a rare cause of gastrointestinal bleeding. Ann Gastro-
enterol. 2013;26(2):175-177.

2. Etienne S, Pessaux P, Tuech JJ, et al. Hemosuccus pancreaticus: 
a rare cause of gastrointestinal bleeding. Gastroenterol Clin 
Biol. 2005;29(3):237-242. doi:10.1016/s0399-8320(05)80755-9

3. Suter M, Doenz F, Chapuis G, Gillet M, Sandblom P. Haemor-
rhage into the pancreatic duct (Hemosuccus pancreaticus): rec-
ognition and management. Eur J Surg. 1995;161(12):887-892.

4. Mandaliya R, Krevsky B, Sankineni A, Walp K, Chen O. Hemo-
succus Pancreaticus: A Mysterious Cause of Gastrointestinal 
Bleeding. Gastroenterology Res. 2014;7(1):32-37. doi:10.14740/
gr596w

5. Inayat F, Ali NS, Khan M, Munir A, Ullah W. Hemosuccus Pan-
creaticus: A Great Masquerader in Patients with Upper Gastro-
intestinal Bleeding. Cureus. 2018;10(12):e3785. Published 2018 
Dec 27. doi:10.7759/cureus.3785

6. Yu P, Gong J. Hemosuccus pancreaticus: A mini-review. Ann 
Med Surg (Lond). 2018;28:45-48. Published 2018 Mar 9. 
doi:10.1016/j.amsu.2018.03.002

Authors
Hannah Fiske, MD, Internal Medicine Resident. Department of 

Internal Medicine, Warren Alpert Medical School, Brown 
University, Providence, RI.

Averill Guo, MD, Gastroenterology Fellow. Department of 
Gastroenterology, Warren Alpert Medical School, Brown 
University, Providence, RI.

Sarah Hyder, MD, MBA, Director of Endoscopic Ultrasound 
and Associate Program Director for GI Fellowship at Brown 
University. Department of Gastroenterology, Warren Alpert 
Medical School, Brown University, Providence, RI.    

Disclosures
Declaration of Conflicting Interests: The authors declare no poten-
tial conflicts of interest with respect to the research, authorship, 
and/or publication of this article.

Informed Consent: Patient consent was obtained for the publication 
of this case report.

Correspondence
Hannah Fiske
Department of Internal Medicine
Rhode Island Hospital
593 Eddy Street
Providence, RI 02903 
hannahwfiske@gmail.com

43M A Y  2 0 2 3   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  M A Y  I S S U E  W E B P A G E  |  R I M S

mailto:hannahwfiske@gmail.com
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-05.asp
https://www.rimedicalsociety.org


IMAGES IN MEDICINE

Evacuation of an Epidural Hematoma  
Without Neurosurgical Intervention
SAKINA H. SOJAR, MD; ERIKA THAYER, DO; ELIZABETH JACOBS, MD

CASE REPORT
An 11-year-old female presented to the pediatric emergency 
department (PED) after a truck collided into her. She had 
lost consciousness initially but had a Glasgow Coma Score 
of 15 when emergency medical services arrived. At the PED, 
physical exam was notable for a left superolateral aspect 
forehead abrasion, left upper eyelid edema, and left subcon-
junctival hemorrhage. She complained of left eye visual loss, 
pain, and diplopia.

Facial CT demonstrated a non-displaced frontal bone  
fracture extending into the left lateral orbital wall with asso-
ciated retrobulbar hematoma and proptosis (Figures 1 and 2.).

Computed tomography (CT) of the brain revealed an 
extra-axial fluid collection consistent with epidural hemor-
rhage, compressing the left frontal lobe by 18mm at maxi-
mal thickness (Figure 3A). 

Lateral canthotomy and cantholysis were performed to 

Figure 1. Axial CT demonstrating [A] nondisplaced left frontal bone fracture with underlying epidural hematoma and scant foci of pneumocephalus.  
[B] The frontal bone fracture extends inferiorly to involve the greater wing of the sphenoid and [C] the lateral wall of the orbit which is minimally  
comminuted and displaced. 

Figure 2. Axial CT demonstrating an extraconal 
hematoma along the lateral wall of the left 
orbit with secondary proptosis.

A B C

Figure 3. Coronal CT demonstrates [A] left frontal epidural hematoma and scant foci of pneumo- 
cephalus before lateral canthotomy [B] Decreased size of the left frontal epidural hematoma  
following lateral canthotomy.

A B
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decompress the orbital compartment. Immediately after-
ward, the patient’s visual symptoms improved. 

Orbital compartment syndrome is a sight-threatening 
emergency requiring prompt intervention to prevent vision 
loss.1,2 Decompression is performed by the following steps: 
1) The area is sterilized; 2) The tissue is anesthetized; 3) The 
lateral canthus is crushed to minimize bleeding; 4) The lat-
eral canthus is incised to reveal the lateral canthal tendon; 
5) The lateral canthal tendon is cut to release the pressure.3  

Epidural hematomas often require neurosurgical opera-
tive intervention.4,5 Remarkably, a repeat head CT obtained 
hours later revealed an interval decrease in the epidural 
hematoma to 5mm at its maximal thickness (Figure 3B). We 
hypothesized that the lateral canthotomy and cantholysis 
evacuated a portion of the epidural hemorrhage. The patient 
was admitted to the pediatric intensive care unit and sub-
sequently did not require any neurosurgical interventions.  
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Management of Acute Appendicitis in HIV/AIDs Patients:  
A 19-year Review from the National In-Patient Sample 
KIRAN SIMON; LAUREN COURNOYER, MD; CHIBUEZE A. NWAIWU, MD; ANDREW H. STEPHEN, MD, FACS;  

DAITHI S. HEFFERNAN, MD, FACS, AFRCSI

ABSTRACT 

BACKGROUND:  Acute Appendicitis (AA), one of the 
most common surgical emergencies, is usually managed 
operatively. There is a paucity of data addressing how 
HIV/AIDS affects management of acute uncomplicated 
appendicitis.

METHODS:  A retrospective review of HIV/AIDS positive 
(HPos) versus negative (HNeg) patients with acute, un-
complicated appendicitis over a 19-year period. The pri-
mary outcome was undergoing appendectomy.

RESULTS:  Among 912,779 AA patients, 4,291 patients 
were HPos. HIV rates increased from 3.8/1,000 in 2000 to 
6.3 per 1,000 appendicitis cases in 2019 (p<0.001). HPos 
patients were older, less likely to have private insurance, 
and more likely to have psychiatric illnesses, hyperten-
sion, and a history of prior malignancy. HPos AA patients 
underwent operative intervention less often than HNeg 
AA patients (90.7% versus 97.7%;p<0.001). Overall, com-
paring HPos to HNeg patients, there was no difference in 
post-operative infections or mortality.

CONCLUSION:  HIV-positive status should not deter sur-
geons from offering definitive care for acute uncompli-
cated appendicitis.

KEYWORDS:  Appendicitis, HIV, AIDS  

BACKGROUND 

Appendicitis remains one of the most common surgical 
emergencies worldwide. It is reported that the lifetime risk 
of developing acute appendicitis is approximately 7%.1,2 
The management of acute uncomplicated appendicitis usu-
ally involves operative intervention with an appendectomy. 
However, there are several reasons why operative inter-
vention may not be undertaken, including the presence of 
certain medical comorbidities that may preclude or prompt 
hesitancy to provide operative intervention. The publicly 
available National Inpatient Sample (NIS) dataset includes 
the largest number of hospitalized patients in the US over 
a long period and is coded with respect to significant demo-
graphics, medical comorbidities, and hospital type.3 This 
allows for a longitudinal, regional, and hospital type-based 

review of an evolving process. With the frequency of appen-
dicitis across the general population, there are high rates 
of associated medical comorbidities4-7 among patients pre-
senting with acute appendicitis, including human immuno- 
deficiency virus (HIV).8

HIV is a virus that predominantly affects T-cells, a type 
of lymphocyte involved in the adaptive immune system. 
HIV is known to complicate many aspects of the manage-
ment of other acute and chronic medical conditions.9,10 It is 
believed that over 40 million individuals are living with HIV 
worldwide.11 Improvements in early detection and treat-
ments have extended the life expectancy of patients with 
HIV.12 As a result, more HIV patients are likely to present 
with acute surgical emergencies. With these improvements 
in HIV therapeutics, the impact of HIV upon medical and 
surgical conditions has evolved over the past two decades. 
Historically, the presence of HIV was considered a contrain-
dication to operative management of many elective surgical 
conditions. This was especially true for individuals who had 
progression of their disease to acquired immunodeficiency 
syndrome (AIDS). However, more recently, the physiologic 
presentation of a surgical emergency often is prioritized over 
other chronic medical problems9 when deciding on operative 
intervention.

Currently, there is no data addressing the effect of HIV 
upon the presentation and management of acute uncompli-
cated appendicitis. Data is also lacking with regards to how 
this has changed as HIV has become a more manageable ill-
ness over the last few decades. This work will undertake a 
review of the evolution of how HIV affects the surgical man-
agement of acute uncomplicated appendicitis. We hypothe-
size that HIV is now less often considered a contraindication 
to operative intervention for acute uncomplicated appendi-
citis compared to prior eras. 

MATERIALS AND METHODS

This is a retrospective review of the National In-Patient 
Sample (NIS). The NIS is a large publicly available dataset 
of inpatients across the US. We reviewed patients, aged 
18 years and older, with acute uncomplicated appendicitis 
over a 19-year period. To review the impact of HIV/AIDS 
status upon the management of patients with appendicitis, 
patients were grouped into HIV/AIDS positive (HPos) and 
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HIV/AIDS negative (HNeg) at the time of admission for 
appendicitis. The dataset was reviewed for demographics, 
insurance status, medical comorbidities and hospital out-
comes. Variables used to measure racial and social dispari-
ties included race, insurance status, income quartile (based 
on zip code of residency), and hospital teaching/location 
status. For race, patients were grouped into White, Black, 
Hispanic, Asian and other. Insurance status was classified 
as Private, Medicare/Medicaid, or none (uninsured). Medi-
care and Medicaid were grouped together to assess the effect 
of government-based healthcare insurance versus commer-
cial or private insurance. The hospital teaching and location 
status was classified as rural (non-teaching), urban non- 
teaching, and urban teaching.

The dataset was reviewed for comorbidity profile, looking 
for either the most clinically significant or most common 
comorbidities that were present at the time of admission to 
the hospital with appendicitis. This data did not include any 
medical comorbidity that was diagnosed by the in-hospital 
treating team after the patient had been admitted to the hos-
pital. Patients were classified as being obese if they had a 
Body Mass Index (BMI) of greater than or equal to 30 at the 
time of presentation to the hospital.

To assess the impact of HIV/AIDS upon the management 
of patients with appendicitis, the dataset was queried for 
surgical intervention as to whether they underwent appen-
dectomy, and if so, whether a laparoscopically versus open 
approach was undertaken. The conversion rate from a lap-
aroscopic to an open procedure was also assessed. Further, 
among those who did undergo operative intervention, the 
time to operation was also noted. Specifically, we assessed 
rates of patients who underwent operative intervention 
within 24 hours of presentation. The hospital outcomes, 
including length of stay, discharge disposition location, and 
mortality were assessed. 

All statistical analyses were performed using SIGMA-
PLOT 12.5. Chi-squared analysis was used for categorical 
data and Mann-Whitney U was used for continuous data. 
Results are reported as mean and standard error of the mean 
for continuous data. Statistical analysis included ANOVA 
across multiple groups, and significance was set as p<0.05.

RESULTS

Overall, there were 912,779 patients admitted for acute 
uncomplicated appendicitis (AA) over 19 years, among 
whom 4,291 patients (0.47%) were HIV positive or had a 
diagnosis of AIDS (HPos). Over the 19 years, the rates of 
AA patients being reported as HPos were noted to steadily 
increase from a rate of 3.8/1,000 appendicitis in the year 2000 
up to a rate of 6.3/1,000 appendicitis cases in 2019 (p<0.001) 
(Figure 1). HPos patients were older (40+/–0.5 vs 35.9+/–0.04 
years; p<0.001) and less likely to be female (18.3% ver-
sus 45.9%;p<0.001). With respect to race, HPos patients 

were significantly more likely Black (27.9% versus 6.3%; 
p<0.001), and less likely to be White (39.0% versus 52.9%; 
p<0.001). There was no difference in rates of patients being 
Hispanic (15.2% versus 17.4%; p=0.22). HPos patients less 
often had private insurance (42.2% versus 63.2%; p<0.001), 
and markedly more likely to have Medicare/Medicaid insur-
ance (40.4% versus 16.2%; p<0.001). There was no differ-
ence between groups with respect to those being uninsured 
(12.5% HPos versus 14.3%; p=0.28) (Table 1). With respect 
to medical comorbidities, HPos patients were less likely to 
be obese (3.9% versus 6.5%; p<0.047), but were more likely 
to have psychiatric illnesses (22.2% versus 10.7%; p<0.001), 
hypertension (18.8% versus 11.0%; p<0.001), a history 
of prior malignancy (4.5% versus 1.5%; p<0.001), or be a 
smoker (19.7% versus 12.3%; p<0.001). There was no differ-
ence in rates of diabetes (6.1% versus 4.5%; p=0.1) or COPD 
(0.7% versus 0.3%; p=0.09) (Table 2).

Overall, HPos patients were significantly less likely to 
undergo operative intervention for their appendicitis (90.7% 

Figure 1. The changing rates of HIV/AIDS positivity among patients 

admitted for acute uncomplicated appendicitis over the 19 years.

HPos
N = 4,291

HNeg
N = 908,488

p-value

Age 40.0 (+/–0.5) 35.9 (+/–0.04) <0.001

Female 18.3% 45.9% <0.001

Race

Black 27.9% 6.3% <0.001

White 39.0% 52.9% <0.001

Hispanic 15.2% 17.4% 0.2

Other 6.6% 6.7% 0.9

Insurance Status

Private 42.2% 63.2% <0.001

Medicare/Medicaid 40.4% 16.2% <0.0001

Self/Uninsured 12.5% 14.3% 0.28

Table 1. Demographic differences between HIV-positive and negative 

patients presenting with acute appendicitis.
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versus 97.7%; p<0.001). Given the differences in demo-
graphics and patient characteristics, a multivariable regres-
sion analysis was undertaken. Accounting for age, sex, race, 
comorbidities, and insurance status, HPos patients were still 
significantly less likely to undergo operative intervention for 
acute uncomplicated appendicitis (OR=0.27 (95%CI=0.18–
0.41)). Among HPos patients who did undergo operative 
intervention, there was no difference in rates of cases 
being undertaken via a laparoscopic approach (98.8% ver-
sus 98.7%; p=0.85) versus an open approach. HPos patients 
were significantly both less likely to undergo operative 
intervention within 24 hours (72.8% versus 84.5%;p<0.001) 
and were noted to have had overall longer time to operative 
intervention. 

We next reviewed types of hospitals (rural versus urban 
non-teaching hospitals versus urban teaching hospitals). It 
was noted that HPos patients, compared to HNeg patients, 
were more likely to have presented to an urban teaching 
hospital compared to either urban non-teaching or rural hos-
pital (67.8% versus 41.9%; p<0.001). Among urban teaching 
hospitals, HPos patients were older (40.2 +–/– 0.6 versus 35.7 
+/–0.04 years; p<0.001), less likely female (18.4% vs 46.1%; 
p<0.001) and less likely to have private insurance (38.8% 
versus 59.6%; p<0.001). With respect to intervention in 
urban teaching hospitals, HPos patients were significantly 
less likely to undergo operative intervention (89.5% versus 
96.8%; p<0.001) (Table 3). Among rural hospitals, compar-
ing HPos and HNeg patients, there was no difference in age 
(36.8 years versus 35.9 years; p=0.85) or female sex (31.8% 
versus 44.6%; p=0.27) or types of insurance. Further, within 
rural hospitals, there was no difference in rates of opera-
tive intervention between HPos and HNeg patients (95.5%  
versus 97.3%; p=0.6) (Table 3). 

Across all hospitals, HPos patients had on average a 1-day 
longer length of stay (2.5+/–0.1 versus 1.5 +/–0.01; p<0.001). 
This was also evident when reviewing patients who were 

managed non-operatively, with HPos patients having a  
longer length of stay (3.8+/–0.2 versus 2.7+/–0.01 days; 
p<0.001). With respect to surgical site infections, combining 
deep and superficial surgical site infections, HPos patients 
compared to HNeg patients had significantly higher rates of 
SSI (9.6% versus 5.7%; p=0.009). Overall, among all patients 
managed operatively, there was no difference in mortality 
between HPos versus HNeg patients (0.6% versus 0.35%; 
p=0.35) (Table 4). On multivariable regression analysis, 
there was no increased risk for mortality for HPos patients 
whether managed operatively (OR=0.95 (95%CI=0.92–
1.05) or among those who were managed non-operatively 
(OR=0.89 (95%CI=0.78-1.43) (Table 5).

HPos
N=4,291

HNeg
N=908,488

p-value

Anxiety 4.1% 2.7% 0.07

Hypertension 18.8% 11.0% <0.001

COPD 0.7% 0.3% 0.095

Smoker 19.7% 12.3% <0.001

Cirrhosis 1.6% 0.5% 0.0012

Diabetes 6.1% 4.5% 0.1

History of Cancer 4.5% 1.5% <0.001

PyschDisease 18.1% 8% <0.001

Obesity 3.9% 6.5% 0.048

Table 2. Differing rates of medical comorbidities between HPos and 

HNeg acute appendicitis patients.

HPos HNeg p-value

All hospital types

Appendectomy 90.7% 97.7% <0.001

Operation within 24 hours 72.8% 84.5% <0.001

Laparoscopic 98.8% 98.7% 0.85

Urban Teaching

Age 40.2 (+/–0.6) 35.7 (+/–0.04) <0.001

Appendectomy 89.5% 96.8% <0.001

Rural Non-Teaching

Age (years) 36.8 (+/-0.7) 35.9 (+/-0.05) 0.85

Appendectomy 95.5% 97.3% 0.6

Table 3. Rates of operative intervention for appendicitis between HPos 

and HNeg patients across differing hospitals types.

HPos HNeg p-value

Operatively managed

LOS (days) 2.5 (+/–0.1) 1.5 (+/–0.1) <0.001

SSI 9.6% 5.7% 0.009

Mortality 0.6% 0.35% 0.35

Non-Operatively managed

LOS (days) 3.8 (+/–0.2) 2.7 (+–/0.01) <0.001

Mortality 2.5% 2.3% 0.2

Table 4. Outcome differences including LOS, SSI, and mortality between 

HPos and Hneg patients.

Odds Ratio (95% CI)

Appendectomy 0.27 (0.18–0.41)

Mortality among operative management 0.95 (0.92–1.05)

Mortality among non-operative management 0.89 (0.78–1.43)

Table 5. Multivariable regression analysis to predict outcomes for HPos 

patients with acute appendicitis, including undergoing appendectomy 

and mortality.
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DISCUSSION
Acute appendicitis is one of the most common surgical 
emergencies worldwide.2,13,14 Operative intervention has 
been considered the standard of care for acute, uncompli-
cated appendicitis for over 75 years.15 The incidence of acute 
appendicitis has been reported to be approximately 0.1% 
in the general population, compared to 0.5–3.5% among 
HIV-positive / AIDS patients.16, 17 We undertook a review of 
the National In-Patient Sample (NIS) for patients who pre-
sented with acute uncomplicated appendicitis and stratified 
patients into those who were noted to be HIV positive or 
who had the diagnosis of Acquired Immunodeficiency Syn-
drome (AIDS) (HPos) upon presentation. Overall, it was 
noted that HPos patients were older, more likely to be male, 
and more frequently presented to an urban teaching hospi-
tal. Our finding of HPos appendicitis patients being older 
than the general appendicitis population is in keeping with 
prior reports of appendicitis in HIV-positive patients.17 Over-
all, those presenting to urban teaching hospitals were less 
likely to be managed operatively, whereas there was no  
difference in operative versus non-operative rates in rural 
hospitals. Large reviews, including our data, over an extended 
period of time, are needed to add to the understanding of the 
impact of HIV that may contribute to a body of literature 
that currently lacks significant consensus guidelines9 for the 
management of appendicitis.

A publication of 5 patients with Pneumocystis carinii 
pneumonia in 1981 initiated public awareness in the US 
of the HIV/AIDS epidemic.18 Advances in education and 
antiretroviral therapy have led to significant decreases in 
HIV/AIDS-related mortality,19 and have led to the accep-
tance of HIV status as a chronic medical comorbidity.20, 21 It 
is estimated that 10–40% of patients who are HIV positive 
will present with a complaint of abdominal pain requiring 
a surgical evaluation and work-up.22 Despite the relative 
increase in HIV-specific causes of abdominal pain, includ-
ing lymphomas or cytomegalovirus (CMV) gastroenteri-
tis,23,24 the predominant causes of abdominal pain in the 
HIV patient reflect surgical illnesses common to non-HIV 
patients, including appendicitis, diverticulitis, or cholecys-
titis presenting with similar frequency as the general popu-
lation.25,26 The work-up, therefore, of an HIV-positive patient 
with a possible surgical condition or surgical emergency 
should follow standard work-up akin to a patient without 
HIV or AIDS. Additional investigations such as MRI or C- 
reactive protein, do not add additional benefit but may lead 
to delays in definitive care27 and higher rates of complica-
tions. Further, providers should not be swayed away from a 
diagnosis of appendicitis merely due to a normal presenting 
white blood cell count in the setting of a classic history and 
physical examination. 

The original reports of very high peri-operative mortality 
among surgical patients with HIV led many to argue that 
non-operative management of surgical conditions should 

be employed as much as possible. However, this dictum 
has been challenged over the past decade. Davidson et al 
demonstrated that a delay in the diagnosis or definitive 
treatment of a surgical patient with HIV/AIDS will result in 
increased morbidity and mortality.28 It is believed that the 
original reports of very high morbidity and mortality rates 
in HIV patients requiring abdominal surgical procedures24, 

29 have significantly decreased due to early use of effective 
antiretroviral agents.30 Significant interest has risen recently 
regarding the use of antibiotic therapy and non-operative 
management as a first-line treatment for acute uncompli-
cated appendicitis instead of appendectomy.31,32 It has been 
argued that non-operative management of acute appendici-
tis avoids the risk of post-surgical complications associated 
with appendectomy33 while preserving the immune function 
of the appendix,34 which could be key to a patient in a poten-
tially immunocompromised state such as HIV. Conversely, 
the reported failure rate for non-operative management of 
appendicitis – as high as 30% within the first year after the 
initial presentation and almost 40% after 5 years – with the 
associated increased appendicitis-related care cost,35,36 would 
lean heavily towards surgical intervention of appendectomy 
as the definitive and early treatment of uncomplicated acute 
appendicitis. Further, McCutcheon et al demonstrated a 
15-fold higher all-cause inpatient mortality with non-oper-
ative management (1.5% vs 0.1).37 Interestingly, the authors 
demonstrated that this difference in mortality was mostly 
due to the presence of underlying chronic conditions or 
malignancy, a finding noted among the HPos population 
within our study. Great caution needs to be given before 
undertaking non-operative management in lieu of offering 
definitive source control to a patient with a dysfunctional 
immune system.

Within our dataset, we noted that HPos patients had lon-
ger lengths of stay, and among those who were managed 
operatively, fewer patients underwent operation within 24 
hours of presentation. Although the reason for the increased 
length of stay cannot be ascertained from this retrospective 
dataset, several possible explanations must be considered. 
It is possible that this was due to delay in making a defin-
itive surgical plan while awaiting input from non-surgical 
specialists for management of the associated medical comor-
bidities, including infectious disease consultation. Further, 
surgeons may have a degree of uncertainty regarding the 
possible differential diagnosis in an HPos patient with right 
lower quadrant pain or, more specifically, in an HPos patient 
with an inflamed appendix. Acute appendicitis in HIV/AIDS 
patients is most commonly due to fecalith obstruction; 
however, HIV-related causes are also possible. Whitney et al 
reported that as many as 30% of HIV patients with appen-
dicitis had HIV- or AIDS-related causes, including typhlitis, 
lymphoid hyperplasia and obstruction, or related to Kapo-
si’s sarcoma.38 However, many of these early studies were 
small and involved mainly patients with later-stage disease. 
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With advances in antiretroviral agents, this rate is believed 
to have fallen considerably.17 

It was noted that HIV-positive patients carried a higher 
burden of medical comorbidities, including hyperten-
sion, obesity, a prior history of malignancy, and a history 
of psychiatric illnesses, including anxiety, requiring medi-
cal attention.12 Mitra et al also noted an increased rate of 
comorbidities and neuropsychiatric conditions in older HIV 
patients compared to an age-matched cohort.39 The increased 
rate of neuropsychiatric conditions is unlikely to be directly 
due to HIV-disease status, but rather may reflect the stressful 
and emotional impact of living with HIV has on life experi-
ences.40 These findings of increased comorbidities may also 
reflect increased screening for medical comorbidities once 
an HIV-positive patient is identified within the health sys-
tem.41 Patients who are HIV positive often undergo frequent 
screenings and medical examinations. 

We demonstrated an almost two-fold increase in the pres-
ence of HIV among patients with acute, uncomplicated 
appendicitis over a two-decade period. We do not believe 
that this reflects a spreading of HIV. Rather, this likely rep-
resents higher rates of testing by primary care providers and 
earlier detection of HIV.42 Rates of screening for HIV among 
populations still remain low,43 and published guidelines for 
screening and diagnostic testing have shown only a rela-
tive effectiveness in increasing screening for HIV44 among 
the general population. Our data is in concurrence with the 
statement by Saltzman et al, noting that HIV status should 
not be used to determine the suitability of the patients with 
urgent and emergent surgical needs.45 Understanding this is 
critical because when surgical intervention was undertaken 
within HPos patients, there was no difference in outcomes 
compared to patients without HIV. 

There are several limitations to this project given the ret-
rospective nature of this work. We were unable to account 
for any clinical presentation differences between patient 
groups; however, by opting to review only acute uncompli-
cated appendicitis we sought to produce a relatively homo-
geneous pathology in our dataset. This work did not address 
peri-operative care of patients with HIV/AIDS, including the 
rates of highly active antiretroviral therapy. Further, this 
work does not address immune system profiles, including 
presenting white blood cell count, lymphocyte number, or 
lymphocyte sub-populations that may have affected choice 
of operative versus non-operative intervention. However, 
the lack of these markers echoes the sentiments of Yan 
et al who assert that there should be no delay in offering 
emergent or urgent surgical care for HIV patients9 merely to 
obtain CD4 or HIV viral load testing.

CONCLUSION
Among patients with acute, uncomplicated appendicitis, 
being HIV/AIDS positive negatively affects the likelihood 

of undergoing surgical intervention. However, given the 
fact that patients who do undergo appendectomy have no 
demonstrable post-operative differences in complications, 
we contend that HIV-positive status should not deter sur-
geons from offering definitive care for acute, uncomplicated 
appendicitis.
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