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Abstract
Liver transplantation has been associated with massive 
blood loss and considerable transfusion requirements. 
Bleeding in orthotopic liver transplantation is multifactorial. 
Technical difficulties inherent to this complex surgical 
procedure and pre operative derangements of the pri-
mary and secondary coagulation system are thought to 
be the principal causes of perioperative hemorrhage. 
Intraoperative practices such as massive fluid resuscitation 
and resulting hypothermia and hypocalcemia secondary 
to citrate toxicity further aggravate the preexisting 
coagulopathy and worsen the perioperative bleeding. 
Excessive blood loss and transfusion during orthotopic 
liver transplant are correlated with diminished graft 
survival and increased septic episodes and prolonged 
ICU stay. With improvements in surgical skills, anesthetic 
technique, graft preservation, use of intraoperative cell 
savers and overall perioperative management, orthotopic 
liver transplant is now associated with decreased intra 
operative blood losses. The purpose of this review is 
to discuss the risk factors predictive of increased intra 
operative bleeding in patients undergoing orthotopic liver 
transplant. 

Key words: Liver transplantation; Intraoperative blood 
loss; Liver disease

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Liver transplantation has been associated 
with massive blood loss and considerable transfu-
sion requirements. The bleeding in orthotopic liver 
transplantation is multifactorial such as etiology and 
severity of liver disease, preexisting coagulopathy, 
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previous abdominal surgeries, preoperative hematocrit, 
surgical techniques and methods of clamping, experience 
of surgical team, central venous pressure, the use of 
antifibrinolytics and procoagulants and use of point of 
care monitoring during the transplantation. The purpose 
of this review is to discuss the risk factors predictive 
of increased intra-operative bleeding in patients under-
going orthotopic liver transplant.

Pandey CK, Singh A, Kajal K, Dhankhar M, Tandon M, Pandey 
VK, Karna ST. Intraoperative blood loss in orthotopic liver 
transplantation: The predictive factors. World J Gastrointest 
Surg 2015; 7(6): 86-93  Available from: URL: http://www.
wjgnet.com/1948-9366/full/v7/i6/86.htm  DOI: http://dx.doi.
org/10.4240/wjgs.v7.i6.86

INTRODUCTION
Orthotopic liver transplantation (OLT) is the treatment 
of choice for patients with decompensated end stage 
liver disease[1]. Historically, liver transplantation 
has been associated with massive blood loss and 
considerable transfusion requirements[2]. With impro
vements in surgical skills, anesthetic technique, graft 
preservation and overall perioperative management, 
OLT is now associated with decreased intra operative 
blood losses[3,4].

Though the origin of bleeding is multifactorial, 
technical difficulties inherent to this complex surgical 
procedure and pre operative derangements of the 
primary and secondary coagulation system are 
thought to be the principal causes of perioperative 
hemorrhage[5]. Intraoperative practices such as massive 
fluid resuscitation and resulting hypothermia and 
hypocalcemia secondary to citrate toxicity further 
aggravate the preexisting coagulopathy and worsen 
the perioperative bleeding. Blood loss during OLT, 
however remains highly variable. Rate of blood product 
transfusion may vary between median of two to 13 
packed red blood cells (PRBC) units per patient[6]. 

Blood transfusion (BT) is an independent predictor 
of post transplant outcome and is associated with 
a significant increase in morbidity and mortality[7,8]. 
Intraoperative blood loss is a predictor of poor short 
and longterm prognosis immediately after LDLT. 
Excessive blood loss and transfusion during OLT are 
correlated with reduced graft survival and increased 
septic episodes and prolonged ICU stay[9].

The risk of allogenic blood transfusion extends 
beyond viral transmission and includes allergic 
reactions, alloimmunization, bacterial sepsis, transfusion 
related acute lung injury (TRALI), volume overload, 
graft versus host disease (GVHD), renal failure and 
immunosuppressive effects[10]. Persistence of soluble 
and cell associated antigens in the circulation of the 
recipient after allogenic blood transfusion is considered 

to result in immune down regulation[11]. Significant 
association between allogenic BT and immune 
suppression including graft survival, recurrence of 
malignancies, impaired cell mediated Tcell and 
natural killer (NK) cell activity and deterioration in liver 
regeneration has been shown by studies[12].

Preoperative identification of factors predictive 
of increased intra operative bleeding in patients 
undergoing OLT is useful not only for availability of 
blood products and initiation of blood salvage with the 
most appropriate strategy but also to consider the 
timing and advisability of transplantation.

From a comprehensive review of literature, we 
were able to identify the following factors associated 
with increased risk of intraoperative bleeding during 
OLT and liver resection.

PREOPERATIVE RISK FACTORS 
Etiology of liver disease 
The extent of resection and the size of tumor are 
predictive of perioperative blood transfusion[13]. 
Cockbain et al[14] concluded that hilar cholangio
carcinoma resections are a risk factor for excessive 
bleeding due to the technical difficulty as these 
resections may include lymph node dissection, caudate 
resection, resection and reconstruction of hepatic 
inflow. On the other hand, OLT for hepatocellular 
carcinoma (HCC) was found to be negative predictor 
for massive blood transfusion in a retrospective study 
by Cywinski et al[15].

Severity of liver disease
Assessment of severity of liver disease is most 
commonly done by Child Pugh Turcotte (CTP) and 
Model for end stage disease (MELD). Association of 
severity of liver disease with perioperative blood loss is 
controversial. Findlay et al[16], Massicotte et al[17], and 
Roullet et al[18] in their recent study concluded that it 
is not an independent predictor of bleeding and blood 
product requirement. 

Contradictory to these findings, McCluskey et al[19] 
derived a risk index for the prediction of massive blood 
transfusion in OLT. In their derived risk index, two of 
the variables included in calculating the MELD score
preoperative creatinine and International Normalized 
Ratio (INR) were found to be independent predictors 
of bleeding, although the MELD score itself was less 
predictive. In consistence, Mangus et al[20] found 
high MELD scores to a one of the risk factors found 
to be significantly associated with increased bleeding 
and transfusion requirements. Frasco et al[3] also 
showed a positive association between MELD score 
and transfusion requirement during OLT. In 2006, a 
high MELD scores (> 30) was found to be significantly 
associated with increased bleeding and transfusion 
requirements compared to patients with low MELD 
scores (< 30)[21]. Higher MELD score was found to be 
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highly statistically significant predictor of massive blood 
transfusion in a recent retrospective study by Cywinski 
et al[15]. Thus, if a MELD score is greater than 30 or 
patient is Child grade B or C, it is prudent to assume 
the probability of increased blood loss perioperatively 
even though studies show conflicting results. 

Preexisting coagulopathy 
Impaired hemostasis in patients with advanced 
liver disease is multifactorial. Predominant factors 
includes impaired coagulation factor synthesis, 
synthesis of dysfunctional coagulation factors, acce
lerated consumption of coagulation factors and pla
telets, splenomegaly causing platelet sequestration 
and consumption, altered clearance of activated 
coagulation factors including factors of the fibrinolytic 
pathway contributing to hyperfibrinolysis, Accelerated 
intravascular coagulation and fibrinolysis (AICF) 
and qualitative disorders of platelet function are all 
contributory[22,23].

Recent advances in the understanding of the coagu
lopathy in patients with liver disease have led to the 
concept of the rebalanced theory of hemostasis in these 
patients as alterations in both anti and procoagulant 
pathways balance each other in patients with liver 
disease[24].

It has been shown that correction of coagulation 
defects before the anhepatic phase is not necessary[25]. 
There is a relatively poor correlation between bleeding 
and laboratory indices of coagulation (PT/INR) in 
patients with chronic liver disease[22,23]. Pre transplant 
higher INR and lower platelet counts were found to 
be highly statistically significant predictors of higher 
intraoperative blood product usage in retrospective 
study by Cywinski et al[15].

Previous abdominal surgery
Cywinski et al[15] in their retrospective study reported 
that higher intraoperative blood product usage was 
more frequent in patients undergoing OLT with history 
of previous upper abdominal surgery. This result has 
been concordant with the results of previous studies by 
Steib et al[4], Palomo Sanchez et al[9] in which previous 
abdominal surgery was independently associated 
with massive transfusion intra operatively[9]. However, 
this association was not derived in studies by other 
investigators[18,26].

Findlay et al[16] did not find any significant association 
between retransplantation and blood usage. These 
results were similar to previously published results of 
Motschman et al[27].

Preoperative hematocrit
Transfusion requirements depend not only on the 
intraoperative blood loss but also on the threshold for 
when transfusions of different products are initiated. 
Therefore, comparison of intraoperative transfusion 
requirements from different studies may be inherently 
biased by inability to account for differences in 

transfusion triggers and clinical practices. Low starting 
hemoglobin (Hb) value represents the most important 
indicator for the need for transfusion as shown by 
Massicotte et al[6]. Despite pre operative hemoglobin 
being an important predictor of intra operative RBC 
transfusion in various studies; the cut off threshold for 
the same has not been clearly reported in them[20]. In 
a study by Steib et al[4], one of the three preoperative 
risk factor predictive of high blood loss was 
preoperative low Hb. The investigators concluded that 
patients with an initial low Hb below 10 gm/dL would 
require transfusion in order to reach the selected 
trigger point in their study.

SURGICAL RISK FACTORS
Surgical technique of OLT
The conventional method for liver transplantation 
requires clamping of both portal flow from the viscera 
and caval flow from the lower body.

Piggyback hepatectomy (PGB) is a surgical tech
nique increasingly utilized in both DDLT and LDLT. The 
pseudonym Caval preservation technique is justified 
because it avoids clamping of the vena cava while 
maintaining flow from the lower body back to the heart 
throughout the transplant. Preservation of cardiac 
preload maintains hemodynamic stability and avoids 
large infusions of fluid volume, vasopressors, and need 
for venovenous bypass (VVB). The total duration of 
warm ischemia time is significantly reduced, as one less 
anastomosis is required prior to reperfusion.

The conventional method would seem to be associated 
with lesser blood loss and transfusion requirements 
because PGB is technically more demanding and time 
consuming than the conventional approach. However, 
studies suggest otherwise.

Maguns et al[20] concluded that blood loss and blood 
product usage with PGB technique are similar to or 
better than those for the conventional technique. It is 
the preferred method in highrisk patients such as the 
elderly or those with poor physiologic reserve and may 
be associated with less perioperative morbidity and 
mortality. 

Previously published studies also concluded that 
PGB is a potentially superior technique given its 
benefits of avoiding VVB, maintaining hemodynamic 
and physiologic stability, decreasing warm ischemia 
time and association with significantly lower blood loss 
and transfusion requirements[28]. As summarized by 
an analysis by the Cochrane database[29], no trial has 
till date shown superiority of one technique over the 
other.

Clamping methods
Blood losses during liver resection are usually greatest 
at the stage of parenchymal transaction. Selective 
clamping of the vasculature prevents excessive blood 
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Conservative transfusion policy and volume contrac
tion reduces perioperative transfusion requirement 
by avoidance of fluid overload. Prophylactic correction 
of deranged routine tests of coagulation results in 
administration of large volumes of plasma and/or 
platelet concentrates. Pathophysiological changes 
in patients with ESLD including portal hypertension 
and numerous collaterals, increased plasma volume 
with redistribution of plasma volume to splanchnic 
bed, and disturbed cardiac function with peripheral 
vasodilatation, causes rapidly administered fluids 
and blood products to further increase the portal and 
central venous pressure. This results in bleeding with 
surgical trauma probably due to venous congestion[35].

Jones et al[36] were the first to show that intra 
operative blood loss during liver resection correlated 
almost linearly with the CVP. The safety and benefits 
of restricted intra operative fluids and low CVP in 
patients undergoing liver transplant was studied by 
Schroeder and colleagues. They compared outcome 
variables of patients with two different fluid policies in 
two different centers. The target in the intervention 
group of a low CVP (< 5 mmHg) was achieved by fluid 
restriction, whereas a normal CVP of (710 mmHg) 
was maintained in the other group in the second 
center. Decreased transfusion requirements of RBC, 
FFP and platelets was observed in the low CVP group 
as compared with the normal CVP group[37].

The maintenance of a low CVP intra operatively in 
cirrhotic patients undergoing liver resection was not 
associated with any significant increase in mortality 
and morbidity. Significantly reduced intraoperative 
transfusion of blood and blood products along with 
decreased hospital stay was observed in the low CVP 
group. There was no derangement in postoperative 
hepatic and renal function in the study group[38].

Hashimoto et al[39] studied the effect of prophylactic 
phlebotomy and withdrawal of calculated amount 
of blood (0.7% of the patient’s body weight) vs no 
withdrawal of blood in a randomized prospective study 
of healthy donors scheduled for partial liver resection 
for LDLT. At the beginning of parenchymal transection 
CVP was significantly lower in the phlebotomy group 
[median 5 (range 29) cm H2O vs 6 (range 213) 
cm H2O) as compared with controls. Post operative 
outcomes were comparable between the groups[39].

In another study in liver transplant recipients, 
Massicotte et al[35] achieved a low CVP by volume 
contraction and intraoperative phlebotomy. Expansion 
of blood volume post phlebotomy (at the beginning 
of the case) was not done. They concluded that 
avoidance of plasma transfusion; starting Hb value and 
maintenance of a low CVP prior to the anhepatic phase 
were associated with a significant decrease in blood 
and blood products during this study[35]. 

On the other hand maintenance of a low CVP 
during liver resections is associated with a increased 
risk of complications including air embolism, systemic 

loss during this phase. Commonly used methods for 
clamping are: (1) Complete inflow occlusion (Pringle 
maneuver)  Method most commonly used. Blood 
loss associated with this method is lesser than the 
intermittent method. Greater degree of ischemic injury 
to the liver parenchyma is however reported with this 
method; and (2) Intermittent clamping or (ischemic 
preconditioning technique)This technique has shown 
to reduce ischemic injury during liver resection, 
more so in cirrhotic livers. On a comparative analysis 
however, intermittent clamping has been shown to be 
associated with more bleeding than the continuous 
clamping method[30].

Technical improvement in surgery
Amongst the newer devices available for liver paren
chymal transaction, the Cavitron Ultrasonic Surgical 
Aspirator (CUSA) is universally used[31]. Lesurtel et al[32] 
compared four different techniques of liver transaction 
in a prospective randomized clinical trial. Techniques 
compared were  conventional clamp crushing technique, 
CUSA, Hydrojet, and a dissecting sealer in 100 non
cirrhotic patients undergoing major liver resections. 
Significantly reduced resection time, costs along with 
a significant reduction in intra operative blood loss was 
seen with the clampcrashing technique. 

Deakin et al[26] also concluded that that technical 
improvement in surgery has led to a threefold reduction in 
the blood transfusion rate. The changes enumerated were
increased use of diathermy dissection with meticulous 
suture ligation of vessels difficult to control by diathermy, 
increase use of VVB and the use of sophisticated 
coagulation devices like Argon Beam Coagulator. This 
study was done in the pre PGB technique era and these 
surgical techniques have more or less become the norm in 
OLT. 

Experience of the surgical team
The experience of the surgical team was found to be 
an independent predictor of transfusion[33]. Steib et al[4] 
concluded that there is a significant decrease in the 
number of patients undergoing high blood loss with 
the progressive experience of the surgical team, but it 
was not found to be an independent predictor of blood 
loss and transfusion requirements.

INTRAOPERATIVE MANAGEMENT 
INFLUENCING TRANSFUSION 
REQUIREMENTS
Role of central venous pressure
Performance of liver resection under low central venous 
pressure (CVP) has been extensively studied[34]. 

Low CVP (defined as a pressure < 5 mmHg) can be 
attained by volume contraction, vasodilators, forced 
diuresis, adequate neuromuscular blockade, reduction 
of respiratory tidal volume and applied PEEP.
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tissue hypoperfusion and renal failure[7,35,37]. In their 
study Schroeder and colleagues observed an increase 
in 30 d mortality and dialysis requirements with higher 
post operative peak creatinine levels in patients with 
low intra operative CVP[37].

Use of antifibrinolytics
Hyperfibrinolysis plays a significant role in nonsurgical 
blood loss in patients undergoing OLT requiring mass
ive transfusion of blood products. Hyperfibrinolysis 
always occurs late in the anhepatic phase and immedia
tely after the reperfusion of the graft. An increased 
level of tPA because of an increased release from 
the damaged ischaemic endothelium of the graft 
and lack of its hepatic clearance in the anhepatic 
phase is the principal causative factor. Also there is 
associated consumption of alpha2 antiplasmin and 
plasminogen activator inhibitor type1 (PAI1)[5,40]. 
The beneficial effects of antifibrinolytics to reduce the 
bleeding and transfusion requirements in patients 
undergoing cardiac surgery initiated the assessment of 
antifibrinolytics in liver transplant.

Dalamu et al[41] documented a significant reduction 
in PRBC transfusion in a prospective double blind 
randomized study conducted to compare the efficacy 
of prophylactic infusion of tranexamic acid (TA) or 
epsilon aminocaproic acid (EACA) with placebo in 
reducing blood loss and transfusion requirement 
during LT. In this study, TA and EACA were given 
prophylactically at a rate of 10 and 16 mg/kg per 
hour respectively. Thirtyone percent of patients in 
the TA group did not receive any PRBC transfusion. 
Also the TEG profiles of the patients given TA in the 
reperfusion phase were better in TA group. There was 
no difference in transfusion requirements after OLT, 
or thromboembolic events, reoperations or mortality 
between the groups. Boylan et al[42] found that a larger 
dose, i.e., 40 mg/kg per hour of TA reduced not just 
the intraoperative blood loss but also the transfusion 
of plasma, platelet and cryoprecipitate. However a 
Cochrane HepatoBiliary Group metaanalysis, did not 
show a significant reduction in blood and blood product 
requirements in patients receiving tranexamic acid vs 
controls[43]. 

Nehaus et al[44] first reported Aprotinin use in a 
study in 1989. They reported decreased blood loss, 
transfusion requirements and duration of surgery 
with the use of aprotinin in the dose of 2 million 
KIU (Kallikrien inhibitory units). Studies by Porte 
et al[45], Findlay et al[46] have also shown that there 
is a decrease in transfusion requirement with use 
of aprotinin. In a review of the use of aprotinin in 
OLT, Lentschener and colleagues concluded that 
prophylactic use of large dose aprotinin decreases 
blood loss and transfusion requirements only when 
OLT is associated with significant blood loss and does 
not alter postoperative outcomes[47]. The efficacy of 
TA vs Aprotinin in reducing blood loss and transfusion 
requirements during OLTx was studied by Massicotte 

et al[48]. Administration of TA and Aprotinin was 
found to be comparable in terms of intraoperative 
blood loss and transfusion requirements. Molenaar 
et al[49] in their study concluded that although both 
Aprotinin and TA significantly reduced RBC transfusion 
requirements; significant reduction in intraoperative 
FFP transfusions was achieved with Aprotinin only. Post 
operative thromboembolic events and mortality was 
not increased in patients receiving antifibrinolytics. 

However, other studies failed to show a significant 
difference in the transfusion of red blood cells, fresh 
frozen plasma (FFP), cryoprecipitate, and platelets 
between the aprotinintreated group and the placebo 
group[50].

Use of newer procoagulants
Recombinant factor VIIa (rFVIIa) till date is approved 
by the United States Food and Drug Administration 
(FDA) for hemophilia only, but a large number of case 
reports and studies have reported the use of rFVIIa 
in uncontrolled hemorrhage due to trauma or surgery 
including OLT. 

Hendriks et al[51] first reported that prophylactic 
administration of 80 μg/kg of rFVIIa in adult cirrhotic 
patients undergoing OLT led to significant reductions in 
median total PRBC requirements, although one of the 
treated patients developed hepatic artery thrombosis. 
Lodge et al[52] were not able to demonstrate any redu
ction in RBC requirement in rFVIIatreated patients 
compared to placebo. The efficacy of rFVIIa in reducing 
intraoperative blood loss is only modest at the cost of 
an increased incidence of thromboembolic episodes 
specially in patients with intracerebral hemorrhage 
and those undergoing cardiac surgery[53]. Thus, rFVIIa 
cannot be recommended as a universal prophylaxis 
to reduce transfusion requirements during OLT 
particularly considering the high cost of rFVIIa. 

Use of point of care monitors of coagulation
New point of care tests are now available which 
allow monitoring of the haemostasis in the operation 
theatre which is essential in patients with preexisting 
haemostatic abnormalities or in profusely bleeding 
patients with complex and rapidly changing coagulation 
profile. Devices assessing viscoelastic properties of 
whole blood are available include thromboelastogra
phy (TEG), rotation thromboelastometry and Sonoclot 
analysis. 

TEG can assist in treatment of intraoperative 
bleeding by identifying the cause. In combination 
with clinical assessment of bleeding, it also facilitates 
selective replenishment of deficient blood components 
and use of specific drug treatments (antifibrinolytics). 
Various studies have demonstrated a significant 
reduction in intraoperative blood and component 
therapy with coagulation monitoring through TEG 
when compared with traditional “cliniciandirected” 
transfusion management. Wang et al[54] reported that 
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the FFP requirement during OLT in patients being 
monitored with TEG was lower than patients corrected 
for deranged PT/INR values using accepted transfusion 
thresholds. 

Transfusion trigger
Still no consensus exists on transfusion practices in 
liver surgeries especially OLT. There is high variability 
in the use of blood products in liver resection surgeries 
with most of the use not being evidence based. Most 
centers follow the ASA practice guidelines for the 
transfusion of blood products during OLT. The threshold 
for RBC, plasma and platelet transfusion is a Hb of 60 
to 100 g/L; INR value > 1.5 and platelet < 50000/mL, 
respectively. Despite following these guidelines a wide 
range of transfusion rates exist between centers and 
even among anesthesiologists in the same center. 

Massicotte et al[8] in their prospective study on 206 
patients used aprotinin, a low CVP and a transfusion 
trigger of 60 gm for administering PRBC transfusion. 
They did not use PGB, VVB or prophylactic correction 
of coagulopathy. The investigators concluded that 
coagulation defects were not linked to PRBC transfusion 
and there is no benefit of prophylactic correction of 
coagulation disorders in the absence of uncontrollable 
bleeding. The use of FFP was the strongest predictor 
for PRBC transfusion and associated with decrease in 
oneyear survival rate[8].

Intraoperative blood salvage techniques
Autologous blood transfusion and intra operative 
blood salvage has shown to reduce allogeneic blood 
transfusion in patients undergoing surgery with high 
risk of intraoperative blood loss and transfusion. These 
techniques play an important role in management of 
special patient populations (Jehovah’s Witnesses and 
patients with rare blood groups) undergoing major 
surgeries including transplantation. 

In adult patients undergoing elective surgery cell 
salvage was concluded to be an efficacious technique 
in reducing the need for allogeneic blood transfusion 
by a Cochrane Collaboration metaanalysis[55]. The 
cost effectiveness of this technique as compared to 
allogenic blood transfusion was also corroborated 
by Waters et al[56] in their review. It has also been 
reported to improve conservation of erythrocytes 
and reduce exposure of patients to blood and blood 
components[57,58]. 

Despite abovementioned evidence the role of 
cell salvage techniques in OLT remains controversial 
with studies reporting higher blood loss with its use 
due to fibrinolysis and increased costs. A increase in 
transfusion requirements in liver transplant recipients 
was reported by Hendriks et al[33] with the use of cell 
salvaged blood with salvaged blood hypothesized as a 
cause of excessive blood loss. Increased requirements 
of RBCs, FFP, cryoprecipitate, and platelets in patients 
given cell salvaged blood have been shown by other 

studies[59,60]. Degradation products of Fibrinolysis in 
the salvaged blood either from blood cells or from the 
transplanted liver, that are not cleared by washing of 
RBC’s in the cell saver are postulated to be the cause 
of increased blood loss in these patients[59]. 

However with the decrease in intra operative blood 
loss in patients undergoing OLT; the cost effectiveness 
of the technique (requiring intraoperative salvage 
and use of two or more blood units) in comparison 
to allogenic blood transfusion is questionable. Thus, 
the use of cell salvage is helpful in OLT case with 
anticipated high blood loss.

CONCLUSION
Improvements of the surgical techniques, anesthetic 
management and graft preservation have resulted 
in development of OLT as the preferred treatment 
choices in patients with decompensated liver dise
ase. Predictive risk factors for intraoperative blood 
transfusion have been reviewed. All the predictive 
models and associations do not have good specificity 
in predicting patients requiring excessive blood 
transfusion requirements. Preoperative factors like 
disease severity, previous surgery, low hematocrit, 
surgical factors and intraoperative management 
including use of antifibrinolytics, CVP, FFP transfusion 
all influence the blood loss and transfusion require
ments during OLT.

Changing trends in blood product use intraoperatively 
and better anaesthetic and surgical management of 
these patients are perhaps the most important factors 
that have lead to decreased blood loss and transfusion 
in patients undergoing OLT.
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Abstract
Total colectomy with ileostomy placement is a treat-
ment for patients with inflammatory bowel disease or 
familial adenomatous polyposis (FAP). A rare and late 
complication of this treatment is carcinoma arising 
at the ileostomy site. We describe two such cases: a 
78-year-old male 30 years after subtotal colectomy and 
ileostomy for FAP, and an 85-year-old male 50 years 
after colectomy and ileostomy for ulcerative colitis. The 
long latency period between creation of the ileostomies 
and development of carcinoma suggests a chronic 
metaplasia due to an irritating/inflammatory causative 
factor. Surgical excision of the mass and relocation of 
the stoma is the mainstay of therapy, with possible 
benefits from adjuvant chemotherapy. Newly developed 
lesions at stoma sites should be biopsied to rule out the 
possibility of this rare ileostomy complication. 

Key words: Ileostomy; Carcinoma; Adenocarcinoma; 
Familial adenomatous polyposis; Inflammatory bowel 
disease; Complication of ileostomy
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Core tip: A rare and late complication of ileostomy 
creation is carcinoma arising from the ileostomy 
site. Physicians and patients should be aware of this 
phenomenon and require regular physical exams. Any 
and all parastomal lesions should be biopsied to rule 
out adenocarcinoma at the ileostomy site.

Procaccino L, Rehman S, Abdurakhmanov A, McWhorter 
P, La Gamma N, Bhaskaran MC, Maurer J, Grimaldi GM, 
Rilo H, Nicastro J, Coppa G, Molmenti EP, Procaccino J. 
Adenocarcinoma arising at ileostomy sites: Two cases and 
a review of the literature. World J Gastrointest Surg 2015; 
7(6): 94-97  Available from: URL: http://www.wjgnet.
com/1948-9366/full/v7/i6/94.htm  DOI: http://dx.doi.
org/10.4240/wjgs.v7.i6.94

INTRODUCTION
Total colectomy with ileostomy is the definitive 
treatment for patients with ulcerative colitis and 
familial adenomatous polyposis (FAP). Although rare, 
a late complication of this treatment is carcinoma 
at the ileostomy. We report two cases of ileostomy 
carcinoma and review the literature regarding this 
rare phenomenon. 

There has been much speculation regarding the 
etiology of such cancers. The prevailing theory suggests 
that chronic inflammation and cell proliferation at the 
convergence of mucosa and skin are the likely causative 
factors[1].  

CASE REPORT
Case 1
This patient is a 78-year-old male with a history of FAP 
treated with subtotal colectomy in 1969 and ileostomy in 
1984, who presented with a mass at his ileostomy site. 
He denied having abdominal pain, cramps, or weight 
loss. His medical history was also relevant for anemia, 
atrial flutter, essential hypertension, gastroesophageal 
reflux, gout, hyperlipidemia, myocardial infarction, 
non-insulin-requiring diabetes mellitus, a perforated 
gastroduodenal ulcer requiring open repair, and renal 
calculi. His surgical history includes extracorporeal 
shockwave lithotripsy for renal calculi, bilateral cataract 
extraction, trans-urethral excision of bladder stones, 
prostate vaporization, open cholecystectomy, appen-
dectomy, and tonsillectomy. 

On physical exam, a fungating tumor could be 
detected involving the mucosa of the ileostomy (Figure 
1). Ileoscopy revealed multiple polyps up to 30 cm 
from the ileostomy site.

Biopsy of the lesion showed adenocarcinoma. 
A work-up for metastatic disease was performed, 
including a chest X-ray and computed tomography (CT) 
scans. Laboratory tests, including a carcinoembryonic 

antigen level, were all within normal range. 
The patient underwent a laparotomy, resection 

of the terminal ileum, ileostomy, and abdominal wall 
skin, and creation of a new ileostomy. Pathological 
evaluation showed invasive intestinal type, moderately 
differentiated adenocarcinoma of the small bowel 
arising at the ileostomy site with a background of high-
grade dysplasia and intramucosal carcinoma in tubular 
adenoma. Multiple (at least 50) tubular adenomas 
were present throughout the length of the specimen. 
All resection margins were negative for invasive 
tumor. No adjuvant therapy was recommended. He is 
currently alive and well one month post-operatively.

Case 2
This patient is an 85-year-old male who had a colectomy 
and ileostomy created 50 years ago for ulcerative 
colitis, who presented with lethargy, dehydration, a 
small bowel obstruction, and a parastomal mass. He 
had been diagnosed with Crohn’s disease three years 
ago when he had bleeding from the ileostomy. Since 
that time, he has had significant weight loss, anorexia, 
and numerous hospitalizations for dehydration. His 
medical and surgical history is also significant for atrial 
fibrillation, sick sinus syndrome requiring a permanent 
pacemaker, and benign prostatic hypertrophy. 

Physical exam revealed an ulcerated mass at the 
ostomy site (Figure 2). Biopsy of the parastomal 
mass revealed a well-differentiated adenocarcinoma 
with ulceration involving the stoma. A CT scan of the 
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Figure 1  Ileostomy site on physical exam (A) and computed tomography 
scan (B).



abdomen/pelvis showed diffuse dilation of small bowel 
loops with air-fluid levels to the level of the mass, 
consistent with small bowel obstruction. Ileoscopy 
showed large amounts of friable tissue compressing 
the ileostomy opening. 

The patient underwent resection of the ileostomy 
and surrounding abdominal wall, followed by creation 
of a new ileostomy and abdominal wall reconstruction 
with Strattice mesh. Although he recovered from the 
surgical intervention, this patient succumbed one 
month later as a result of urosepsis.

DISCUSSION
The first case of carcinoma arising from an ileostomy site 
was reported in 1969 in a patient who was treated for 
ulcerative colitis[2]. The first report associated with FAP 
was in 1982[3]. There have been 40 adenocarcinomas 
and 4 squamous cell carcinomas reported as of 2005[1]. 
This increase in incidence can be attributed to the la-
tency period between creation of ileostomies and the 
development of carcinoma (estimated to average 30 
years) and the introduction of the eversion ileostomy in 
1952[4]. 

Adenocarcinomas at the mucocutaneous junction of 
an ileostomy were reported in four patients in 1988[5]. 
All four patients developed cancer approximately 30 
years after stoma creation. Another primary mucinous 
adenocarcinoma was reported at that time in a 
60-year-old woman 28 years after subtotal colectomy 
and ileostomy creation[6]. Histopathology revealed 
a tubulovillous adenoma origin. The same authors 
also reviewed five cases of primary adenocarcinomas 
arising at ileostomy sites. While three of the patients 

were described as having fungating, exophytic, 
polypoid growths (similar to our cases), the other two 
patients presented with skin induration and irritation, 
providing more of a diagnostic challenge. 

A review of 36 primary adenocarcinomas at ileos-
tomy sites by Metzger et al[7] affirmed the mechanism 
to be likely associated with colonic metaplasia from 
chronic inflammation. The authors found lymph node 
involvement in 19% of cases, and an 85% survival 
rate. This study showed an average of 27 years 
between placement of ileostomy and development of 
a parastomal lesion, and emphasized the importance 
of patient education in early detection. Our two cases 
presented 30 and 50 years post ileostomy placement. 
Surgical excision and relocation of the stoma is the 
mainstay of therapy, with possible benefits from 
adjuvant therapy.

Another report described a 37-year-old man 
misdiagnosed with a pyogenic granuloma at an ostomy 
site after presenting with an asymptomatic polypoid 
lesion 18 years after subtotal colectomy for ulcerative 
colitis[8]. Only after failed treatment with topical silver 
nitrate was a biopsy taken, which revealed a primary 
adenocarcinoma. Although peristomal dermatoses 
such as contact dermatitis, psoriasis, and pyoderma 
gangrenosum are far more common than carcinoma 
at an ileostomy site, a high index of suspicion is 
warranted for any parastomal lesion. Dermatologists 
or primary care physicians who often follow up with 
these patients are urged to be aware of this rare 
complication of ileostomies. 

Other investigators found a total of 14 patients 
with FAP[9] and metaplasia of pre-existing adenomas 
discovered on pathology, suggesting still a different 
mechanism from the previously mentioned chronic 
irritation and inflammation of the mucosa and skin 
junction. The median interval between ileostomy 
creation and adenocarcinoma was 25 years in this 
small sample. None of the patients had lymph node 
involvement, while two had local recurrence. The 
difference in proposed mechanisms of ileostomy 
adenocarcinomas is attributed to the initial reason for 
colectomy. If due to FAP, the theory is a pre-existing 
adenoma that undergoes metaplasia. In ulcerative 
colitis or Crohn’s, chronic inflammation is regarded to 
be the metaplasia culprit.

Patient and physician education and regular 
physician physical exams are of paramount importance 
in early detection. Newly developed lesions at stomas 
should be biopsied to rule out this rare ileostomy 
complication.

COMMENTS
Case characteristics
The main symptoms were a fungating mass at the ileostomy site, additionally 
accompanied by lethargy, dehydration, and a small bowel obstruction in one 
case.
Clinical diagnosis
The main clinical findings were a parastomal mass.
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Figure 2  Physical exam (A) and computed tomography scan with 
measurements (B) of the parastomal mass.
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Differential diagnosis
Common differential diagnoses for parastomal lesions include contact 
dermatitis, psoriasis, and pyoderma gangrenosum due to the constant contact 
of surrounding skin with feces. This chronic irritation more commonly causes a 
dermatological condition rather than a malignancy. 
Laboratory diagnosis
Biopsy of the mass is absolutely essential to distinguish it from the previously 
mentioned more common differentials, and found adenocarcinoma.
Imaging diagnosis
Computed tomography scan was used to visualize the extent of the mass. 
Pathological diagnosis
Pathological examination of the biopsies found well-differentiated adenocarcinoma. 
Treatment
Treatment consists of surgical excision and relocation of the stoma. 
Experiences and lessons
A rare and late complication of ileostomy creation is carcinoma arising from the 
ileostomy site and physicians and patients should be aware of this phenomenon 
and require regular physical exams.
Peer-review
The strengths of this article include it’s simple core tip and lesson, and it’s well 
written form and language.
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Abstract
Gastrointestinal stromal tumours (GISTs) are the most 

common mesenchymal tumour of gastro-intestinal 
tract. Annual incidence of GIST in United States is 
approximately 3000-4000. Clinical presentation of 
GIST varies with location and size of tumour but GIST 
presenting with palpable abdominal mass is rare. We 
report a case of 38 years old male who presented with   
large abdominal lump. Computed tomography (CT) 
scan showed a large solid-cystic lesion encasing second 
part of duodenum and distal common bile duct. On CT 
differential diagnosis of Leiomyoma, Leiomyosarcoma 
and GIST were made. The diagnosis of GIST was 
confirmed by immune-histochemical study of the biopsy 
material. Patient underwent pancreaticodudenectomy. 
Post-operative course was uneventful. Patient was 
started on Imatinib therapy post-operatively. No 
recurrence noted at six months follow up.

Key words: Gastrointestinal stromal tumours; Abdominal 
mass; Pancreaticoduodenectomy; Imatinib
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Core tip: Gastrointestinal stromal tumours presenting 
with palpable abdominal mass are rare. Diagnosis is 
based upon histopathology and immunehistochemistry. 
Pre operatively patient should be evaluated with 
different modalities for diagnosis and resectability of 
tumour. Surgical resection with postoperative Imatinib 
chemotherapy helps to provide long term survival.
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common primary mesenchymal tumour of gastro-
intestinal tract arising from interstitial cell of Cajal or 
their stem cell precursor[1,2]. The incidence of GIST in 
United States is approximately 3000-4000 annually[1,2]. 

GISTs generally arise in stomach (60%-70%), small 
intestine (25%-35%), rectum and colon (5%-10%), 
duodenum (4%) mesentry or omentum (7%) and 
oesophagus (5%)[2]. They commonly affect men with 
median age of presentation being 55-60 years[3]. Pre-
operative diagnosis is difficult due to its non-specific 
signs and symptoms. GISTs presents commonly as 
abdominal pain and bleeding. GISTs presenting with 
palpable abdominal mass is rare[4]. Only 25 such cases 
have been published in world literature from 2001 to 
2011[4]. We report a case of GIST presenting as a large 
abdominal mass. Computed tomography (CT) abdomen 
showed a large solid cystic lesion encasing second 
part of duodenum, and distal common bile duct (CBD) 
causing its dilatation. Ultrasonography guided biopsy 
was taken to aid the diagnosis which was confirmed 
by Histo-pathological and immune-histochemical 
study. Patient underwent pancreaticodudenectomy. 
Post-operative course was uneventful. Patient was 
started on Imatinib post-operatively. No clinical and 
radiological recurrence noted at six month follow up.

CASE REPORT
A 38-year-old male presented with lump in abdomen 
of seven years duration,gradually increasing in size 
associated with intermittent, non-radiating dull 
aching pain. On abdominal examination a 14 cm × 
12 cm firm to hard lump was palpable in epigastric, 
right hypochondriac, right lumbar region. Systemic 
examination showed no distant or lymph node 
metastasis. CT scan of abdomen showed a large solid 
cystic mass with lobulated margin measuring 14.8 
cm × 11.4 cm × 11.2 cm in right hypochondriac and 
right lumbar region. It showed amorphous calcification 
with heterogenous enhancing solid component and 
septae within cystic areas. Mass appeared to be 
encasing duodenum and distal bile duct causing 
dilatation of proximal CBD and IHBRD (Figure 1). 
The diffential diagnosis based on CT Abdomen was 
leiomyoma, leiomyosarcoma and GIST. The patient 
underwent USG-guided biopsy of the tumour (Figure 
2). Microscopically, the tumour section showed 
proliferation of non-specific monomorphic spindle 
cells and small mesenchymal cells. Mitotic figures and 
atypical cells were occasionally observed (< 5/50 high-
power fields).

On Immunohistochemistry the tumour was positive 
for Ckit, DOG 1 and SMA whereas it was negative for 
Desmin and S100.

On exploratory laparotomy through roof top 
incision a huge mass of 14 cm × 15 cm × 11 cm 
was found encasing second part of duodenum and 
adherent to head of pancreas. There was dilatation 
of CBD. Pancreatico-duodenectomy with en-block 

resection of mass done (Figure 3). The tumour capsule 
was intact. Intra-operative and post-operative course 
was uneventful. Histopathological study revealed GIST 
of duodenal origin with < 5 mitosis/50 high power field 
and low to moderate malignant potential. All resection 
margins were free of tumour (R0). Tablet Imatinib 
400 mg was started post-operatively. No clinical and 
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Figure 1  Computed tomography abdomen showing tumour encasing 
second part of duodenum and dilated common bile duct. 

IVC

B

A

Figure 2  Microscopic findings (hematoxilin-eosin). 



radiological recurrence noted at six month follow up.

DISCUSSION
GISTs are the most common mesenchymal tumours  
of gastrointestinal tract, first described by Clarke 
and Mazur[1,2] in 1983. GISTs are derived from the 
interstitial cells of Cajal which serves as pace maker 
of gastrointestinal tract triggering smooth muscle 
contraction[1,2]. There is male preponderance and peak 
age is fifth and sixth decade[3].

GISTs are commonly seen in stomach (60%-70%) 
and rarely in duodenum (4%)[2]. GISTs are characterised 
by genetic expression of c-kit (a trans-membrane 
tyrosine kinase receptor) and immune-histo-chemical 
staining of CD 117, CD34 (70%), SMA (40%) and a 
novel gene DOG1[2,5].

GISTs are spread by heterogenous route to liver and 
peritoneum[6] and rarely to lung, bone, lymph nodes.

Pre-operative diagnosis of GIST is difficult as the 
patient presents with non-specific signs and symptoms[4]. 
Pain in abdomen and GI bleed being the most common 
presentation mentioned in the literature[4]. However, 
patient presenting with palpable abdominal mass is 
very rare and only 25 cases have been reported[4]. Pre-
operative CT Scan and MRI although of not much aid 
to locate the origin of the tumour, helps in deciding 
the resectability of the tumour and metastasis[4]. The 
basic modality of tumour treatment for GIST is surgery 
with complete removal of the tumour and microscopic 
negative margins (Ro resection)[4,6]. 

Recurrence rate of about 40% is reported in patients 
undergoing complete resection. Most common site 
of recurrence being local and liver mets[6]. Imatinib 
has played an important role in neo-adjuvant therapy 
as well as recurrent disease[2]. In case of advanced 
disease or resistance/tolerance to imatinib,a newer 
drug Sunitinib is used as a second line therapy[2].

Prognosis of tumour depends mainly upon size, 
location and mitotic index[2]. Other important factors 
are age of presentation, histopathological and 

immunohistochemistry features and molecular genetics. 
Poor prognosis is associated with tumours > 5 cm in 
size and > 5 mitosis per HPF[2]. 

PET CT is particularly useful auxillary diagnostic 
modality as baseline for verification of the early 
response to therapy with Imatinib, aTKI[7]. Literature 
mentions five year survival rate as 30% and it 
increases to 54% after complete surgical resection 
with microscopic negative margins[8].

COMMENTS
Case characteristics
A 38-year-old male presented with lump in abdomen of seven years duration, 
gradually increasing in size associated with intermittent, non-radiating dull 
aching pain.
Clinical diagnosis
Physical examination showed firm to hard lump in epigastric, right hypochondriac 
and lumbar region with no evidence of metastasis. 
Differential diagnosis
Hepatoma, malignancy of stomach, lymphoma, gastrointestinal stromal tumours 
(GIST).
Laboratory diagnosis
Haemoglobin, haematocrit, liver function test, renal function test were within 
normal range.
Imaging diagnosis
Computed tomography scan of abdomen showed a large solid cystic mass with 
lobulated margin measuring 14.8 cm × 11.4 cm × 11.2 cm in right hypochondriac 
and right lumbar region with amorphous calcification, heterogenous enhancing 
solid component and encasing duodenum and distal bile duct causing dilatation 
of proximal common bile duct and IHBRD. 
Pathological diagnosis
USG-guided biopsy of the tumour showed proliferation of non-specific 
monomorphic spindle cells and small mesenchymal cells. Mitotic figures (< 5/50 
high-power fields). Immunohistochemistry of the tumour was positive for C-kit, 
DOG 1 and SMA whereas it was negative for Desmin and S100.
Treatment
Pancreatico-duodenectomy with adjuvant imatinib chemotherapy.
Related reports
Only 25 such cases have been published in world literature from 2001 to 2011.
Term explanation 
GISTs are the most common mesenchymal tumour of gastrointestinal tract.
Experiences and lessons
The diffential diagnosis of GIST should be kept in mind while dealing with 
palpable abdominal mass.
Peer-review
The manuscript presents a case report of a very large GIST of duodenal origin.
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Figure 3  Gross specimen showing tumour. 
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