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Ischemic colitis with non-gangrenous, stenotic evolution following hemorrhagic shock. A case report
and review of the literature.

INTRODUCTION: Ischemic colitis (IC) accounts for more of the half of total diagnosis of gastrointestinal ischemia. It is a
challenging condition due to non-specificity of the symptoms at onset, inconstant behaviour and a wide range of clini-
cal gravity with a different therapeutic approach. A classification of IC into gangrenous, stricturing and transient forms
can be considered.
CASE REPORT: In the presented case, due to hypovolemic hemorrhagic shock, the patient developed a progressive IC with-
out gangrene but slowly evolving in multiple colonic strictures with general serious clinical condition. Endoscopy was
used to confirm diagnosis and to tempt a pneumatic stricture dilation which resulted ineffective. A diverting stoma was
required and an elective subtotal colectomy was carried out after resolution of the acute phase.
CONCLUSIONS: IC may present with a large spectrum of clinical conditions. In acute shocked patients it must be always
considered when a complicated abdominal picture is present. Immediate surgery is not always required considering the
spontaneous resolutions of the milder forms. Strictures are the most frequent evolution following the intermediate non-
gangrenous presentation and initially they can be treated conservatively with postponed tailored resection after the heal-
ing of the diffuse mucosal injuries.
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In critical patients the associated hypovolemia may
induce different grade of IC, but the complexity of the
clinical scenario in such cases might induce delay and
pitfalls in the diagnostic process 2-3. This is due to a
spectrum of clinical presentation, characterizing IC, that
ranges from a mild or a transient ischemia to an acute
fulminant colitis with gangrene. The latter requires
urgent surgery with colonic resection when possible, the
reversible form with a mild clinical picture can be usu-
ally managed conservatively unless the development of
complications such as strictures. The impact of the clin-
ical onset and of the presentation varies, depending on
the severity and the extent of the colonic disease 2,4. On
these clinical bases a classification of IC into gangrenous,
stricturing, and transient forms was proposed 5. We
report a case of non-gangrenous IC following a severe
hemorrhagic shock, complicated by strictures formation
and based on this experience we analyse the criteria of

Introduction

Ischemic colitis (IC) is the most common form of gas-
trointestinal ischemia. Patients present with either occlu-
sive or non-occlusive vascular disease. Among cases of
non-occlusive IC, shock of cardiogenic, hypovolemic,
traumatic, hemorrhagic and septic origin is the more rel-
evant cause followed by mechanical conditions or col-
lateral effects of medications 1-2.
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differential diagnosis and the timing and features of the
treatment in this clinical setting.
A 47-years-old man was admitted overnight to the emer-
gency department with an hemorrhagic shock due to a
severe hematemesis. Four weeks earlier the patients had
been admitted to our medical department due to a gas-
trointestinal bleeding and had been investigated by
esophagogastroduodenoscopy which had revealed a gas-
tric ulcer with active bleeding. He had been treated by
endoscopic clips application and after recovery he was
discharged. At home during this further hemorrhagic
event, he presented massive hematemesis with following
cardiac arrest. A successful resuscitation with oro-tracheal
intubation was carried out by the emergency team
promptly intervened and a valid cardiac activity was
finally restored. At hospital admission he presented intu-
bated with critical hemodynamic (80/40 mmHg, heart
rate 120 beats/min, SO2 84%), sustained with contin-
uous infusion of catecholamines and with a severe
anaemia (hemoglobin value of 4 gr/dl) and he was
promptly treated with blood transfusion and intensive
care. The gastric tube showed continuous haematic
drainage. An esophagogastroduodenoscopy was carried

out in the shock room of the emergency department and
showed in the gastric body and fundus a large amount
of blood and clots. Despite lavages and aspiration,
endoscopy could not completely aspirate the gastric
haematic content offering limited exploration, whereas
stable healing of the known bulbar ulcer and no signs
of duodenal recent bleeding were observed. The patient
therefore underwent contrast CT which showed gastric
dilation with haematic content but no contrast medium
extravasation (Figs. 1 A-B). The interventional radiolo-
gist gave no indication to angiography. The patient
despite intensive care and vasoactive treatment showed
life-threatening unstable hemodynamic and therefore
laparotomy as savage procedure was decided on. An
emergency laparotomy with anterior gastrotomy was car-
ried out and all the gastric content was aspirated allow-
ing, by a laparoscope, a complete gastric exploration with
no signs of ulcers or active bleeding. Soon after surgery
the patients was admitted in the intensive care unit and
recovered in few days with no vasoactive sustained sta-
ble hemodynamic. Wide spectrum antibiotic treatment,
artificial feeding and proton-pump-inhibitors were
administered. Despite transanal and gastric tubes
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Fig. 1: Rectos igure 1. CT showing gastric
dilation with haematic content without
contrast medium extravasation (A-B).

Fig. 2: CT showing large and small bowel
dilation without obstruction and a pan-
creatic artery ectasia (A). Arteriography
showing normal vascular anomaly without
active bleeding (B).
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drainage a progressive abdominal distension and systemic
inflammatory response occurred. CT confirmed large and
small bowel dilation without obstruction (Fig. 2A) and
a pancreatic artery ectasia further investigated by arteri-
ography which excluded vascular anomalies and any
active bleeding (Fig. 2B). Since progressive complication
of the above clinical picture with persistent low level of
hemoglobin the patient underwent gastroscopy which
showed normal mucosal picture, with healing of the gas-
trotomy and of the former bulbar ulcer and no bleed-

ing lesions. Rectosigmoidoscopy instead revealed hyper-
aemia, oedema, fibrin deposits (Fig. 3A) and wide ulcers
(Fig. 3B). Histologic on colonic biopsy excluded active
form of specific colitis but features referable to IC. No
Clostridium difficilis was detected. Mesalazine, parenter-
al nutrition and antibiotic were administered. Control
endoscopy one week after showed partial improvement
of the above described ulcers (Fig. 4A) and revealed a
serrated stricture of the left colon. A pneumatic dilation
by Hercules® 3 Stage Wire Guided Balloon (Cook
Medical, Bloomington, Indiana 47402-0489, United
States) at two Atm was carried out (Fig. 4B).
Nevertheless no significant benefit was observed in the
following clinical course and still severe abdominal dis-
tension was evident. The persistence of the colonic stric-
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Fig. 3: Imoidoscopy showing hyperaemia,
edema, fibrin deposits (A) and wide ulcers
(B). 

Fig. 4: Control colonoscopy showing partial healing of the ulcers
(A). Aspect of the serrated stricture of the left colon after pneuma-
tic dilation (B). 

Fig. 5: Trans-stomal gastrografin enema showing multiple stenosis
involving the right, transverse and left colon.
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ture, the impossibility of excluding further segmental
stenosis in the proximal colon and the still active lesions
in the sigmoid and rectum guided the decision not to
perform immediately a subtotal/total colectomy.
Therefore we preferred to carry out a decompressive
cecostomy as first approach. After surgery local and gen-
eral conditions promptly improved, inflammation index-
es normalized, the patient started oral feeding and he
was finally discharged. Eight weeks after the complete
recovery the patient was admitted to our unit and under-
went trans-stomal gastrografin enema (Fig. 5) which
showed multiple stenosis involving the right, transverse
and left colon. Control endoscopy demonstrated com-
plete healing of the post-stenotic left colonic mucosa. A
subtotal colectomy was therefore carried out with gross
specimen showing five segmental stenosis, the longest of
120 mm, respectively at 10, 125, 320, 390 and 450 mm
from the distal resection margin. Final histology showed
superficial erosion, atrophy, glandular distortions and
inflammatory infiltrates, hemosiderin and mucus, all fea-
tures referable to IC. The patients was discharged in 6th

post-operative day without perioperative complication. At
the current follow up the patient is doing well. 

Discussion

IC accounts for more of the half of total cases admit-
ted to hospital with diagnosis of gastrointestinal ischemia.
It remains a challenging clinical condition due to non-
specificity of the symptoms at onset and inconstant
behaviour 4. Although linked to the common cause of
impaired blood supply to the colon, the different clini-
cal presentations of IC, with variable prognosis, differ
for the occlusive and non-occlusive origin, for the size
of the vessels involved and the available collateral circu-
lation, for the extension of the ischemia and mainly for
the mucosal or full-thickness bowel wall involvement 4.
Based on these variables it is possible to define three
groups of IC as previously systematically described by
Marston et al. 5 in 1966: acute gangrene, mild colitis
with ischemic stricture without gangrene and transient
ischemia. The management of these three types of
ischemic events is rather different. Gangrene is the most
dramatic event and represent a life threatening condi-
tion especially in the elderly. It is characterized by large
vessel involvement, insufficient collateral circulation,
hypotension and pathogenic bacterial growth following
necrosis. It was previously defined as ischemic infarc-
tion6, infarction of colon 7, necrotizing colitis 8. In this
form the ischemia is associated to a full thickness necro-
sis and represents an emergency condition initially treat-
ed by replacement of blood volume and antibiotics to
stabilize the patient. Emergency surgery is almost always
required with colectomy tailored on the extension of gan-
grene, usually with end colostomy. In the elderly it could
be a salvage procedure due to patient’s critical general

condition at hospital admission. This picture is general-
ly associated to high mortality rate. Other patients pre-
sent with intermediate gravity, sometimes in these cases
the ischemia is secondary to other primary events such
as hypovolemia in hemorrhagic shock and trauma.
Ischemia usually is not trans-mural and shows segmen-
tal distribution. Diagnosis could be less immediate due
to the concomitant abdominal picture such as in septic,
shocked patients 5. This form is strictly related, given
the absence of gangrene, to the mucosal manifestations
as ulcers and fibrin deposition and to the chronic fibrot-
ic evolution with strictures formation. This group with
ischemic strictures was originally described as regional
colitis9, stenosis 10, benign stricture 11, acute segmental
colitis11 and fibrosis and stenosis 12. Postponed surgery
is the treatment of choice and one-stage resection and
anastomosis the most used procedure. Due to the sever-
ity of the clinical status or the gravity of the general
conditions, a two stage approach is alternatively used
especially if patients are admitted to hospital in emer-
gency 5. In the above two categories the ischemia of the
bowel results in intestinal barrier changes and consequent
immediate bacterial invasion. When a minimal amount
of blood is supplied to the intestine as in the subacute
form, it is enough to prevent a complete death, but it
could not be sufficient to support a complete vitality
and function of the mucosa. This may result damaged
with altered membrane function and consequent bacte-
rial translocation with infection and risk of septic evo-
lution, mainly due to the selection of aggressive anaer-
obic pathogens. The mechanism of the ischemia reper-
fusion setting was previously shown, in animal and
human model, with clear description of cytokines cas-
cade and pro-inflammatory mediators involved 13-14. After
ischemia or other similar damaging injury, when the rate
at which surviving epithelial cells killed, exceeds the max-
imum rate at which new cells are replaced the injury is
more evident. The deeper the lesion is, the slower the
re-epithelization with loss of barrier function since the
main damage is to the epithelial stem cells at the base-
ment membrane zone15. The latter group of patients pre-
sents a picture of transient ischemia with milder symp-
toms and not critical clinical status with less extensive
and less severe pathological injury to the bowel although
sometimes not occluding stenosis can be observed. The
etiopathology is based on small vessel occlusion but good
collateral circulation, transient hypotension and only
commensal, not pathogenic bowel flora growth are pre-
sent. The picture was originally described as reversible
vascular occlusion 16, as segmental infarction 17 and as
partial occlusion 18. This group requires no special treat-
ment because the bowel damage generally presents com-
plete spontaneous recovery with stricture and mucosal
injuries resolution. Thus only medical treatment and
repeated radiological and endoscopic controls are
required. According to a more recent and detailed clas-
sification by Brandt and Boley six types of IC are
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described: reversible ischemic colonopathy, transient,
chronic ulcerative, ischemic colonic stricture, colonic
gangrene and fulminant 19. On a diagnostic point of
view blood text although not specific, have been shown
to have some utility in the acute severe forms of IC 20.
Standard radiological examination as plain abdominal
radiography is not specific for the diagnosis of IC but
can immediately show signs of complications such as free
intra-abdominal air. Gastrografin® enema may suggest
colonic ischemia based on unspecific features as
thumbprinting, ulcers, ridges, edema and in the chron-
ic evolution even strictures. Nevertheless when IC is sus-
pected, the mandatory examination is computed tomog-
raphy (CT) which is usually the second level imaging
carried out when a severe abdominal picture is evaluat-
ed in the emergency department or in hospitalized
patients. CT provides information of the bowel features
including all the above revealed not specifically by ene-
ma. CT furthermore assess the extension of the modifi-
cations through the bowel wall, confirms the pneumatosis
and pneumobilia and mainly provides accurate details of
the vascular supply in the contrast enhanced arterial and
venous phases. Non occlusive megacolon is also clearly
shown as well as segmental stenosis. In recent years,
colonoscopy has replaced barium enema as the most
common diagnostic method and it is the gold standard
for confirmation of IC. The endoscopic features and the
related histopatology after biopsy of the three different
forms of IC are fundamental in suggesting a proper diag-
nosis although they cannot be specific. The gangrenous
colitis presents with cyanotic mucosa and pseudopolyps.
Clinicopathologic characteristics of the different grades
of IC were previously described 21. In the presented case
due to hypovolemic hemorrhagic shock the patient devel-
oped a progressive IC without gangrene but slowly evolv-
ing in multiple colonic strictures. According to the above
classification the IC observed in our report can be
referred to the intermediate group with stenotic evolu-
tion since not spontaneous remission of the strictures
was obtained despite the defunctioning stoma and the
specific therapy. The seriated CT controls showed unclear
picture of colonic distension without typical signs of
acute colonic gangrene. Colonoscopy described a typical
picture of mucosal injury without necrotic lesions. In
case of symptomatic strictures resection is always ade-
quate while endoscopic dilation has been proposed as an
alternative to surgery especially in critical ill patients as
described in the present paper 22-23. Since the presence
of ischemic lesions in the descending and sigmoid colon
and the possibility of partial recovery of the occlusion,
a postponed resection was considered. In the acute set-
ting in fact the extent of the affected bowel is uncer-
tain and the suture line may lie in an ischemic area
because the external appearance of the bowel may be
normal during laparotomy since the serosa may be unaf-
fected, despite extensive mucosal damage. Therefore it is
recommended that the extent of resection should be tai-

lored by the distribution of the ischemia diagnosed pre-
operatively. Our clinical choice was also based on the
evidence that the non-gangrenous form, accounting for
80%-85% of cases, are reversible in about 50% of cas-
es 20. Proximal colonic decompression with cecostomy
was therefore carried out to obtain defunctionalisation
of the bowel and availability of the proximal colonic
study by enema which was diagnostic for multiple irre-
versible segmental stenosis before definitive surgery. This
approach, possible for the improved clinical condition
after decompression, allowed elective tailored resection of
the affected colon with endoscopically verified healing of
the remaining descending portion, with direct anasto-
mosis secured by optimal patient condition after the
acute critical phase. The differential diagnosis from
inflammatory bowel disease and Clostridium difficilis col-
itis is demanding due to the fact that inflammatory and
infectious colitis manifest similarly in the acute critical
patients, thus the real incidence of IC is probably under-
estimated. Testing for Clostridium is recommended in
case of uncertain diagnosis of IC especially in patients
treated with large spectrum antibiotics 24-26. The treat-
ment of IC ranges from supportive therapy in moder-
ate, transient forms which usually resolve spontaneous-
ly, to emergency surgery in the gangrenous form with
acute peritonitis and sepsis. Nil by mouth or liquid diet,
close observation and antibiotics represent the basic
approach. Antibiotic use is justified also in the milder
presentation for a certain risk of bacterial transmigra-
tion27. According to the severity of the clinical status, if
prolonged starving is needed, support with intravenous
fluids or parenteral nutrition becomes mandatory. If ileus
is present the use of a nasogastric and colonic decom-
pression by use of a rectal tube may be useful. Some
critical aspects can be raised in the clinical management
of the presented case. First surgery carried out was actu-
ally unnecessary. Despite the setting of this clinical sce-
nario was a tertiary university hospital, offering 24/hours
emergency specialty facilities and services on call, the first
endoscopic evaluation was not complete. The use of large
channel aspiration endoscope is supposed to allow an
adequate mucosal exploration and treatment 28 but in
the present case something didn’t work properly.
Contrast enhanced CT scan was negative for active
bleeding, thus not indicating emergency arteriography for
embolization according to current guidelines 29. It would
be indicated in a theoretical flowchart to refer a stable
patient to a further endoscopic control. Maybe emer-
gency arteriography could be forced but there is little
evidence to support the use of angiographic emboliza-
tion as an alternative to surgery after endoscopic treat-
ment has failed 30. Angiographic localization of the site
of bleeding without contrast medium extravasation at
CT is improbable. Furthermore the activation of emer-
gency arteriography would have required a not available
“time door to balloon” considering the clinical condi-
tion and therefore it was excluded. Theoretically the radi-
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ological picture should have been sufficient for exclud-
ing the necessity of a surgical exploration but the
patient’s critical condition with weak hemodynamic bal-
ance despite maximal medical therapy, together with the
young age forced the indication to emergency laparoto-
my when critical hemodynamic became life-threatening.
As a matter of fact the cause of bleeding was not iden-
tified. Surgery was just effective in completing gastric
exploration to exclude active bleeding. The role of surgery
has in fact decreased over the last decades due to the
efficacy of the medical treatment and the advances in
endoscopy and endovascular techniques. Surgery should
be reserved when endoscopic and/or endovascular
approaches have failed or when complication or malig-
nancy are present 30. Because of other confounding fac-
tors and mild abdominal picture the diagnosis of IC was
delayed and confirmed only after endoscopic biopsies.
Since poor general condition we preferred to postpone
colonic resection after the stabilization of the clinical pic-
ture and we proceeded to a diverting stoma in order to
exclude stools transit through the colon, to allow better
diagnostic of the evident stricture and to attempt their
physiological spontaneous resolution or improvement
according to what sometimes observed in the non-gan-
grenous IC. 
The strictures remained stable, but improved general con-
ditions allowed tailored colonic resection for adequate
left colonic residual with sufficient function and ade-
quate continence. This result was possible because the
postponement of the definitive surgery favoured the heal-
ing of the ischemic lesions occurred in the descending
colon and sigmoid which could be preserved.

Conclusions

IC may present with a large spectrum of clinical con-
dition. In acute shocked patients it must be always con-
sidered when a complicated abdominal picture is pre-
sent. Immediate surgery is not always required consid-
ering the spontaneous resolutions in the milder forms.
Strictures are the most frequent evolution following the
intermediate non-gangrenous presentation and initially
they can be treated conservatively with postponed tai-
lored resection after resolution of the diffuse mucosal
injuries.

Riassunto

La colite ischemica rappresenta più della metà dei casi
di ischemia gastrointestinale. E’ una condizione di com-
plesso inquadramento tenuto conto della non specificità
dei sintomi di esordio e dell’andamento clinico incostante
associato ad un ampio spettro di gravità. L’approccio ter-
apeutico risulta pertanto diverso in relazione alla tipolo-
gia di presentazione clinica. Presentiamo il caso di un

paziente che, giunto alla nostra osservazione in emer-
genza per ematemesi massiva con conseguente shock
emorragico, ha sviluppato nel successivo decorso clinico
un quadro latente di ischemia colica senza gangrena,
caratterizzato dal progressivo instaurarsi di multiple stenosi
del colon con aggravamento delle condizioni generali. Il
paziente è stato sottoposto a rettosigmoidocolonscopia che
ha confermato il reperto TC di dilatazione colica e di
stenosi del colon discendente. Un tentativo di dilatazione
pneumatica della stenosi è risultato inefficace e pertanto
in relazione alla precarietà delle condizioni cliniche e alla
tipologia dell’ischemia colica si è ritenuto opportuno
eseguire inizialmente esclusivamente una ciecostomia
decompressiva con l’obiettivo di derivare il transito fecale
e di favorire la risoluzione o la stabilizzazione delle lesioni
ischemiche. Il differimento della colectomia ad una fase
successiva ha permesso una migliore definizione del-
l’estensione della resezione colica richiesta. La colite
ischemia si presenta con uno spettro di manifestazioni
cliniche molto ampio. 
Come descritto nel presente lavoro, nella valutazione del
paziente con shock che presenta un quadro addominale
complesso, è raccomandabile tenere sempre in consider-
azione la possibilità che si sia instaurata una condizione
di ischemia colica, anche in forma subacuta senza gan-
grena e che in questo contesto spesso lo sviluppo di
stenosi ne rappresenta l’evoluzione più frequente. La
resezione colica immediata non è sempre necessaria in
considerazione di un certo grado di remissione spontanea
del quadro clinico. Conseguentemente un approccio
inizialmente conservativo, con differimento della
resezione colica ad una successiva fase di stabilizzazione
della stenosi e di miglioramento delle condizioni cliniche
generali, risulta raccomandabile anche nell’ottica di lim-
itare l’estensione della resezione colica richiesta.
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