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Sessile Serrated Adenoma of the Appendix and Perforated 
Cecal Lymphoma in a Nonagenarian on Novel Anticoagulant 

Undergoing Emergent Surgery: The Challenges, Decision 
Making and Management of a Rare Case

Saptarshi Biswasa, d, Shekhar Gognab, Jeffrey Uselmanc

Abstract

A 92-year-old male with significant past medical history of atrial fi-
brillation, congenital heart disease, coronary artery disease (CAD), 
deep vein thrombosis (DVT), hyperlipidemia (HLD), hyperten-
sion (HTN), myocardial infarction (MI), and peripheral vascular 
disease presented to emergency department (ED) with shortness of 
breath and right sided chest pain. He was hypotensive and tachy-
cardic with right upper and lower quadrant tenderness on clinical 
examination. Initial pulmonary embolism (PE) protocol CT scan 
was negative for pulmonary embolism but revealed a large 13 cm 
mass in right lower quadrant (RLQ) with adjacent free peritoneal 
air and fluid, suspicious for perforated cecal neoplasm or abscess. 
He received activated prothrombin complex concentrate (PCC) for 
emergent reversal of apixaban and taken emergently for exploratory 
laparotomy, where he underwent an extended right hemicolectomy 
with end ileostomy and a long Hartmann’s. The ileocecal lesion 
was large and extended from the terminal ileum to almost the he-
patic flexure. Histopathology revealed high-grade B-cell lymphoma 
involving the terminal ileum, cecum, ascending colon, appendix, 
and mesenteric lymph nodes. The specimen also contained a ser-
rated sessile appendicular adenoma. We discuss urgent/emergent 
surgeries in nonagenarians with multiple comorbidities on novel 
oral anticoagulant (NOAC) as well as the indications of palliative 
surgery in these patient groups. We also discuss synchronous ser-
rated adenoma along with the perforated high-grade lymphoma in 
the same patient.
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Introduction

Lymphomas are hematologic malignancies with a wide vari-
ety of histologic subtypes and a broad spectrum of clinical be-
havior, aggressiveness, and prognosis [1]. It is the sixth most 
common cause of cancer-related death in the United States 
[2]. Colorectal lymphomas account for 15 to 20% of gastro-
intestinal lymphomas and it predominantly affects males be-
tween the sixth and seventh decade of life. The cecum is the 
most common location for colorectal lymphomas [3]. There 
are established guidelines for the management of lymphomas 
including palliative care. Palliative surgical procedures can be 
performed to relieve obstruction, manage perforation and aim 
to improve other symptoms. In this case report we describe the 
emergent management of perforated lymphoma and incidental 
finding of serrated sessile polyps in the appendix of our pa-
tient. The appendiceal polyps often display morphologic simi-
larities to their colorectal counterparts. Some authors believe 
that the molecular events leading to appendiceal neoplasm are 
similar to those in colorectal carcinoma as these appendiceal 
polyps also follow “adenoma-carcinoma” sequence [4]. The 
significance of this incidental lesion in our patient is, however, 
not known. We also discuss the management of said surgical 
candidates who are on novel anticoagulants (NOAC) and un-
dergoing emergent surgery as was the case with our patient, 
who was on apixaban.

Case Report

We present a case report of a 92-year-old male with significant 
past medical history of atrial fibrillation, RBBB, congenital 
heart disease, coronary artery disease (CAD), ischemic car-
diomyopathy deep vein thrombosis (DVT), hyperlipidemia 
(HLD), hypertension (HTN), myocardial infarction (MI), os-
teoarthritis, prostate cancer, popliteal aneurysm, iliac aneu-
rysm and peripheral vascular disease. He was on apixaban for 
atrial fibrillation. He presented to emergency department (ED) 
with shortness of breath and pain on right side of the chest. 
His vitals on presentation were as follows; temperature of 36.6 
°C, HR 114/min, BP 93/62 mm Hg, RR 18/min, and saturating 
at 92% on 2L nasal canula (NC). Upon physical examination 
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the patient appeared well nourished, alert and oriented. Lungs 
were clear to auscultation bilaterally. Cardiovascular examina-
tion revealed tachycardia with an irregularly irregular rate. His 
abdomen was doughy and mildly distended. Upon palpation he 
endorsed right upper and right lower quadrant tenderness with-
out rebound or peritoneal signs. Computed tomography (CT) 
scan of the abdomen revealed a large 13 cm mass in right lower 
quadrant with adjacent free peritoneal air and fluid which was 
suspicious for perforated cecal neoplasm or abscess (Fig. 1).

The patient was admitted to the surgical service where he 
underwent an exploratory laparotomy, extended right hemi-
colectomy with end ileostomy and a long Hartmann’s. Our 
patient was on apixaban for atrial fibrillation which made the 
procedure very “oozy”. Operative findings revealed a perfo-
rated tumor in cecum and terminal ileum measuring approxi-
mately 10 - 14 cm and was found to be stuck to the adjoining 
mesentery and omentum, extending up to the hepatic flexure. 
Incidentally, the patient was found to have a second malig-
nancy in the appendix which was classified as a sessile serrated 
adenoma (Fig. 2).

The patient was on pressors throughout the case to main-
tain an adequate MAP for tissue perfusion and received multi-

ple boluses and transfusions of blood products. The estimated 
estimated blood loss (EBL) was over 1 L. His postoperative 
course in ICU was eventful for hemodynamic instability re-
quiring levophed and milrinone drips, postoperative non-ST-
elevation myocardial infarction (NSTEMI) and AKI. Oncol-
ogy, cardiology, nephrology and palliative services were on 
board in his care. He was successfully extubated on postopera-
tive day 3. On postoperative day 8, a CT scan performed for 
fever workup showed perihepatic fluid collection which was 
drained by Interventional Radiology. The Yueh catheter placed 
through the intercostal approach put out 1,150 mL. On day 15 
he developed fascial dehiscence. He was taken back to the OR 
for re-exploration, abdominal washout, revision of the end il-
eostomy and fascial closure. He remained stable subsequently 
and 2 days following the last surgery was sent to the floor. 
The oncology team had suggested PET scan but opined that he 
was not a good candidate for chemotherapy. The patient was 
very clear that he did not want any aggressive escalation in his 
care given his age and comorbid conditions and after discus-
sion with his family made himself comfort measures. Patient 
was discharged to skilled nursing facility in a stable condition.

Histopathology revealed high-grade B-cell lymphoma 
with a germinal center immunohistochemistry that showed a 
high proliferative fraction involving the terminal ileum, ce-
cum, ascending colon, appendix, and mesenteric lymph nodes. 
The immunohistochemical staining (IHC) was positive for 
CD10, CD20, and Bcl-6 (Fig. 3).

Discussion

Dawson et al established the criteria for the diagnosis of pri-
mary colorectal lymphomas in 1961 [5] (Table 1).

There are five histological subtypes of B-cell lymphoma 
according to the WHO classification. These include: extra-
nodal marginal lymphoma, follicular lymphoma, mantle cell 
lymphoma, diffuse large B-cell lymphoma, and Burkitt’s lym-
phoma [6]. In our case, the location of tumor was in the cecum. 
The literature shows that primary intestinal lymphoma most 

Figure 1. Perforated mass in right iliac fossa.

Figure 2. Histopathological slide showing sessile serrated adenoma.

Figure 3. Histopathological slide showing diffuse large B cell lympho-
ma, IHC positive for CD10 and CD20.
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commonly involves the ileocecal region, preferentially in the 
cecum due to the high proportion of lymphoid tissue found 
here [7]. Colonic lymphomas are more frequent in males and 
rarely seen in children [8]. Cecal lymphomas can present with 
varying symptoms such as abdominal pain, anorexia, weight 
loss, diarrhea, ileus, lower gastrointestinal bleeding, and intus-
susception [9, 10].

Our patient presented with a perforated cecal lymphoma, 
thus adding to the few case reports dealing with acute perfo-
ration as the initial presentation of a cecal lymphoma. Per-
forations are potentially life threatening and often lead to a 
complicated course of increased morbidity from sepsis, multi-
organ failure, prolonged hospital stay, wound healing failures 
and even mortality [11]. Studies have shown gastrointestinal 
lymphomas complicated by perforations are reported to have 
inferior outcomes [12-14]. In a large retrospective study using 
Mayo Clinic Lymphoma data base, R Vaidya et al found that 
diffuse, large B cell lymphoma (DLBL) was the most com-
mon lymphoma that perforated. And this risk was significantly 
higher with B cell aggressive compared to the B cell indolent 
variety and T cell post transplant lymphoproliferative group 
(PTLD). Vaidya et al [11] mentioned that in their study 60% of 
the patients with perforations had died by the time of the last 
follow-up. Etiologies of perforations are attributed to acute in-
flammation and/or tumor necrosis [15], radiation enteritis [12], 
diverticulitis after chemotherapy [12], neutropenic colitis [16] 
procedure related [17], severe C. difficile colitis [16], cytomeg-
alovirus enteritis [16] and Ogilvie syndrome [16].

Radiological findings on CT scan are often non-specific 
and comprise of mucosal nodularities, areas of bowel wall 
thickening, and submucosal masses. Colonoscopy biopsies 
may be needed to establish the tissue diagnosis. Currently, 
laparotomy and surgical resection are the only reliable means 
of definitive diagnosis [18].

While the role of surgery in the treatment of gastrointes-
tinal lymphoma is debatable, performing surgery may provide 
invaluable prognostic information, including extensiveness of 
the tumor and its’ stage. Two definitive indications for surgery 
exist in patients with cecal lymphoma: obstruction and per-
foration [19]. O. Bairey et al showed the rate of spontaneous 
perforation was high (5 out of 17 patients), he recommended to 
perform elective hemicolectomy to prevent such complication 
[7]. There is a general consensus that surgery does offer the 
definitive chance of a cure.

Interestingly enough, on histopathological examination 
our patient had additional findings of a sessile serrated polyp in 
appendix. Sessile serrated adenoma/polyp (SSA/P) is a colonic 
polyp that can arise in the appendix [20]. Studies have proven 
that SSA/P is considered a precursor of microsatellite unstable 

colorectal carcinoma [21]. There are two pathways of carcino-
genesis in colon. Conventional adenomas lead to carcinomas 
in 60% of cases by a suppressor pathway, leading to micros-
atellite stable carcinomas. In about 35% of cases, carcinomas 
arise along the “serrated pathway” which develops from the 
precursor lesion known as the sessile serrated adenoma (also 
referred to as the sessile serrated polyp) [22]. Incidental find-
ing of serrated sessile polyp in the nonagenarian patient seen 
in our case report suggests that he was probably at very high 
risk for colon cancer.

The aging of the general population has lead to an increase 
in the number of patients amongst the octa and nonagenarian 
age groups requiring surgical treatment in emergency setting. 
Colorectal neoplasia in patients over 90 years of age repre-
sents an ethical dilemma for surgeons, especially when the 
disease process is advanced and complicated by obstruction 
and/or perforation. The surgeon often has to weigh the ben-
efits and risks associated with frailty, polypharmacy and co-
morbidities prior to submitting the patient to surgery [23]. We 
need to have a clear and precise discussion with the patient 
and their relatives about treatment options with palliative or 
curative intent. Surgery is the key curative treatment for co-
lon and rectal neoplasm. Palliative surgery offers valuable op-
tions to increase quality of life of patients. When deciding on 
the course of treatment the primary objective of the acute care 
surgeon should be maintenance of the independent status, life 
expectancy and quality of life for the elderly patient.

We cannot deem an elderly octa or nonagenarian unfit for 
surgery based on chronological age. A great variation in indi-
vidual health status with increasing age exists and physiologi-
cal/biological age does not always reflect chronological age. 
Literature review has shown a considerable number of elderly 
patients will continue to live with good functions and excellent 
quality of life after emergency surgery [24-27]. Many authors 
reported that emergency surgery for CRC in patients over 90 
years of age can be performed safely [28-31].

It is known that patients with a high burden of comorbid-
ity at the time of cancer diagnosis have a higher mortality rate 
[32]. The effect of comorbidity on outcomes in oncological 
surgery may be confounded by factors such as age [33], perfor-
mance status [33, 34], and tumor-related factors [35]. Comor-
bidity is a complicated area of study because its assessment is 
multi-dimensional, requiring consideration of a range of con-
ditions as well as their prognostic impact. To capture comor-
bidity more quantitatively, index systems have been developed 
that generate an overall score on the basis of a list of medical 
conditions with weighted or graded severity values [36].

Generally, emergency abdominal procedures are associ-
ated with increased morbidity and mortality rates, particularly 
for frail elderly patients. For the ACS surgeon proper patient 
selection is paramount. Patients over 80s of age admitted to 
an ACS service, have a higher risk of postoperative complica-
tions, with increased morbidity and mortality rates [37, 38], 
despite significant strides in perioperative care, surgical tech-
niques and advancements in anesthesiology and ICU.

Kenig in a prospective study conducted on 184 patients 
≥ 65 years of age, evaluated the diagnostic accuracy of the 
Vulnerable Elderly Survey (VES-13), Triage Risk Screening 
Tool (TRST), Geriatric-8 (G8), Groningen Frailty Index (GFI), 

Table 1.  Criteria for Diagnosing Colorectal Lymphoma

1 No enlarged superficial lymph nodes on first patient encounter
2 White cell counts and bone marrow biopsy in normal range
3 No mediastinal lymphadenopathy on chest radiographs
4 Only regional nodes are affected by the disease at laparotomy
5 Liver and the spleen are free of tumor
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Rockwood, Balducci score; the outcome measured using these 
tests were sensitive and specific values that predict 30-day 
postoperative outcome. He concluded that it is possible to 
safely and efficiently perform screening tests for frailty in old-
er patients who are potential candidates for emergency surgery. 
The VES-13 survey was determined to be the best screening 
instrument for its highest sensitivity and negative predictive 
value both for postoperative mortality and morbidity, by ask-
ing simply questions about independent living [39].

Gomes et al [40] in a retrospective observational longi-
tudinal study conducted on a population of patients aged > 
80 years, compared the predictive values of the Physiological 
and Operative Severity Score for the EnUmeration of Mortal-
ity and Morbidity (POSSUM), the Portsmouth (P) POSSUM, 
the ColoRectal (CR)-POSSUM, and CR-BHOM in colorectal 
surgical mortality and morbidity in elective and emergency 
setting. Gomes concluded that CR POSSUM was the best 
predictor of surgical mortality and morbidity; POSSUM and 
P POSSUM underestimated surgical mortality and morbidity 
and CR BHOM overestimated surgical mortality, but none 
of the scores showed sufficient discriminatory power to have 
clinical application value. Gomes concluded that the elderly 
patient’s health status and not surgery type is primary indicator 
mainly responsible of surgical outcomes [40].

The American Anesthesiology Association (ASA) classifi-
cation is determined on admission and has shown to be predic-
tive of complications and mortality. Recent retrospective stud-
ies [41] demonstrated that high ASA class is associated with 
high mortality following emergency surgery. Careful selection 
and preoperative evaluation of the patient maximizes surgical 
outcomes.

In emergency situations, one-stage surgery is the best 
choice, if feasible. However, often a two-stage surgery is in-
dicated in case of florid peritonitis, hemodynamic instability 
and malnourished patients due to the high risk of anastomotic 
breakdown [42]. Decompressive colostomy or ileostomy may 
be necessary as bridge to elective surgery in operable patients, 
or as palliative procedure, in advanced neoplastic disease and 
peritoneal carcinomatosis.

Length of hospital stay is longer for patients aged over 90 
than for younger patients and emergency surgical intervention 
is a potential promoter of permanent disability. In fact, dis-
charge is often to long care facilities, with high costs for the 
public health. The incidence of Post Operative Delirium (POD) 
is high for both emergency and elective surgery, leading to an 
increase in hospital stay and perioperative mortality [43, 44].

Intraoperatively we observed lot of raw surface oozing 
which can be attributed to the use of apixaban to a large ex-
tent. The number of elderly patients taking anticoagulants and 
antiplatelet agents has been steadily increasing in USA [45]. 
Anticoagulation using vitamin K antagonists (VKA) is the 
conventional treatment and prevention of thromboembolic dis-
orders. The main constraints of VKA’s are their need for close 
monitoring and extensive drug interactions. Hence, these are 
gradually being replaced by an emerging class of drugs termed 
NOACs which are now approved for the treatment of venous 
thromboembolic disease and for the prevention of embolism 
in nonvalvular atrial fibrillation [46]. Despite more favourable 
pharmacokinetic profile of NOAC compared to VKA the risk 

of bleeding complications prevail and mainly apparent in the 
emergency setting. According to published studies (e.g. RE-
COVER study of dabigatran [47], EINSTEIN study of rivar-
oxaban [48] and AMPLIFY study of apixaban [49]) the rate of 
major bleeding complications with NOACs range from 2.1 to 
3.6%/year [50]. Some authors have added risk score such as 
HAS-BLED [51-53] or HEMORR2HAGES [52, 53] as con-
tributing factors. These score include patient-related variables 
such as hypertension, renal function and age. The type of sur-
gical intervention being performed also plays a major role.

Protocols that are commonly in use for NOACs are mostly 
for routine perioperative period [54]. Currently no consensual 
guidelines for management of patients on NOACs achieved in 
emergent surgery settings. Knowledge and integration of the 
patient’s coagulation status is the key to proper decision mak-
ing [52, 55-57]. Management of bleeding during emergency 
surgery is challenging due to the absence of specific antidotes. 
NOACs have relatively short half-lives (7 - 17 h) and so sup-
portive care and withholding further doses are sufficient man-
agement for many patients [58]. In most cases waiting two 
half-lives (upto 24 h) may reduce the drug levels enough for 
safe surgical intervention [59]. However these may not be ap-
plicable with patients with peritonitis or with hepatic and/or 
renal failure. In some cases, further management will depend 
on plasma drug concentration and require administration of 
procoagulant drugs. Plasma drug concentration tests are not 
easily accessible at all institutes.

Gastric lavage with activated charcoal can prevent absorb-
tion and reduce the plasma concentration of NOAC when the 
last administration was within a few hours [59]. Hemofiltra-
tion with charcoal filters may not be useful in an emergent sur-
gery situation. For renally excreted drugs like dabigatran he-
modialysis is an alternate method of elimination. For actively 
bleeding patients resuscitation is often carried out in the lines 
of ATLS often with activation of massive transfusion. Proco-
agulant drugs are often added at the start of resuscitation. Pro-
thrombin complex concentrate (PCC) at a dose of 25 - 50 U/ 
kg body weight, which can be repeated at the failure of the first 
dose [56, 57, 59-61]. PCC is readily available, easily prepared 
and quick to administer without excess volume, and without 
any increased risk of disease transmission [52, 60]. Fresh fro-
zen plasma can be used but adds a volume load in the elderly 
patient groups with compromised cardiac function and takes 
30 min to thaw.

We need to weigh the thrombotic risk of the patient’s car-
diovascular disease and the bleeding risk of the recent surgery 
prior to starting the NOAC. NOACs can be started 6 - 8 h after 
the surgical intervention in patients with low hemorrhagic risk. 
In patients with low thrombotic risk NOACs can be started 48 
- 72 h after the procedure. In high risk cases starting a bridging 
therapy is advisable. Most authors recommend starting low-
molecular-weight heparin (LMWH) in the immediate post-
operative period, after 6 - 8 h, and resume NOAC after 48 h 
and always 12 h after the last dose of LMWH [55, 61, 62]. 
Sometimes the commencement of NOACS have to be delayed 
after surgery e.g. NPO status, postoperative nausea and vomit-
ing, ileus, gastric and bowel resection and/or anticipated need 
for future procedures [63]. Parenteral anticoagulants should be 
used until these issues resolve.
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Conclusions

Non-Hodgkin’s lymphoma (NHL) of the ileocecal area is rare 
but remains amongst the recognized differential diagnosis of 
pathology that presents in right lower quadrant. Chemother-
apy, biological therapy, radiotherapy and hematopoietic stem 
cell transplantation are the mainstay of treatment of lympho-
mas. Emergency surgery is often used as a last resort in treat-
ing symptomatic disease limited to an organ. Emergent sur-
gery for NHL in nonagenarian patients presents as a special 
challenge due to this age group having multiple other comor-
bidities and risk factors, novel anticoagulants use being one of 
them. Ultimately, the careful consideration of the risks versus 
benefits, and clinical judgment of the surgeon is of paramount 
importance when discussing surgery in emergent settings with 
the patient and family.
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