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Abstract

A 69 year old patient was admitted to hospital with massive gastrointestinal hemorrhage. The clinical pre-
sentation of the patient, except for bleeding, was dominated by the presence of neurofibromatosis type 1 -
Von Recklinghausen disease. The patient was referred to multislice computed tomography (CT) angiogra-
phy, magnetic resonance imaging (MRI), esophagogastroduodenoscopy and colonoscopy, which were per-
formed without successful detection of the bleeding site. The MRI examination showed the existence of a
tumor located in the small pelvis. After that, gastrointestinal bleeding scintigraphy (GIBS) with technetium-
99m (*"Tc) pyrophosphate in vivo labeled erythrocytes was done. Gastrointestinal bleeding scintigraphy
showed active intraluminal bleeding from the projection of jejunum, which flowed through the small intes-
tine to the descending colon and the sigmoidal and rectal segment of the colon. Surgical resection of the
abdomen revealed the existence of tumors in the jejunum with active bleeding and resection and anasto-
mosis was done. Histopathological verification showed intestinal neurofibroma. In this case GIBS showed
usefulness in proving the existence of active bleeding in the small intestine and its localization, and it was of
agreat helpin planning the surgical treatment of a patient.
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Introduction

eurofibromatosis type 1 or Von Recklinghausen's disease is a hereditary disease

caused by a disorder on a gene located on the 17th chromosome that encodes

the production of neurofibromin [1]. Neurofibromin is an essential negative re-
gulator of Ras cellular proliferation pathways and because of that acts like suppressor
compound for many types of tumors, and its impaired synthesis results in proliferation of
neurofibromas and other types of tumors. The disorder manifests itself as autosomal do-
minant, with hereditary neurocutaneous lesions, developmental disorders of the skeletal
system, nervous system and skin [2]. The incidence of type 1 neurofibromatosis is 1: 2000-
3500, and prevalence of 1:4-5000 with no significant difference between men and wo-
men and with wide phenotypic variability [3, 4].

Type 1 neurofibromatosis is most commonly diagnosed clinically. The diagnosis of von
Recklinghausen's disease is made by the presence of at least two or more of the following
clinical signs: coffee-colored patches over the body, (café au lait macules), axillary oringu-
inal freckles, onset of neurofibroma, optic gliomas, onset of hamartomas on the iris-lich
nodules, disorders of the skeletal system and family history [5]. A rare manifestation of
Von Recklinghausen's disease is the occurrence of intestinal neurofibromas, which are in-
directly detected, mainly through bleeding from the digestive tract, or as a cause of ane-
mia in patients, or existence of other intestinal disorders like intussusception in patients
who either have or have no other clinical manifestations of neurofibromatosis [6-8].

Casereport

A 69 year old patient was admitted to hospital for anal bleeding and short-term loss of
consciousness for about 2 minutes. The patient gave the information about persistent he-

www.nuclmed.gr

Hellenic Journal of Nuclear Medicine * January-April 2020



Case Report

adachesforwhich she was takingibuprofen.

On admission, the patient was consciously oriented, with
pale skin and mucous membranes, with noticeable scoliosis
of the thoracic segment of the spinal column. On the skin of
the face and abdomen, there were more tumefactions (ple-
xiform neuroblastomas) ranging from the size of a pea grain
to the size of an egg. There were also present white coffee-
colored stains (café au lait macules) over 15mm in diameter
on the skin of the thorax and the abdomen, the largest of
which was positioned paraumbilically, 50x30mm in size. Ab-
dominal and thorax skin freckles were present, being most
visible in the inguinal region. Based on clinical findings, the
clinical presentation indicated type 1 neurofibromatosis
(vonRecklinghausen's disease).

There was an incision at the midline of the lower abdo-
men for which anamnestic information was obtained that it
was made during hysterectomy performed because of a be-
nign uterine tumor (Figure 1).

Figure 1. Plexiform neuroblastomas, café au lait macules, and freckles of the skin
ontheabdomen.

On the left side of the thorax, a 150x50x90mm tumor (ne-
urofibroma) was observed, and it was attached to the ante-
rolateral segment of the left rib arch (Figure 2).

Figure 2. Alarge tumorattachedto the left side of the thorax

Laboratory analyzes on admission: RBC 2.36x10"’/L - Low
value (L); HGB 73g/L (L); HCT 0.21 (L); PLT 125x10°/L (L); WBC
8.3x10°/L. Blood biochemical analyzes were within the refe-
rence values except for total proteins 55.7g/L (L); serum al-
bumins 34g/L (L); HDL 0.85 (L); total cholesterol 2.82g/L (L),
and little elevated serum glucose level of 7.0mmol/Land se-
rum urea level of 9,9mmol/L.

The patient underwent proximal endoscopy (esophago-
gastroduodenoscopy) which showed a normal finding, with

no signs of bleeding. Colonoscopy showed black content
from the rectum to cecum.The sigmoidal segment of the co-
lon was compressed from the outside, with the presence of
three polyps in the lumen of intestine. No active bleeding
was observed colonoscopically. The finding at the terminal
ileum was withinthe normal limits.

Computed tomography (CT) angiography of a mesenteric
artery and magnetic resonance imaging (MRI) showed the
presence of a tumor mass originating from the anterolateral
segment of the thorax, with vascularization that originated
from the intercostal arteries. In the small pelvis, a lobulated
heterodense lesion with the diameter of 73x65mm was pre-
sent, which shows a marginal enhancement to the contrast
application. Similar changes were observed in the right iliac
region with the diameter of 9x40mm, and another one dor-
sally at the level of the lumbosacral junction with the diame-
ter of 14x26mm.The presence of a fistula between the colon
and the tumormassin the pelvis (Figure 3) was suspected.

The patient was referred to nuclear medicine department
for the GIBS. The procedure was done by protocol recom-
mended by The Society of Nuclear Medicine and Molecular
Imaging (SNMMI) [9]. Technetium-99m-labeled autologous
red blood cells (""Tc-RBC) was used with in vivo labeling. The
administered activity of “"Tc-RBC was 555MBq. Scintigraphy
was done on dual head gamma camera (Siemens e-cam).The
patient was in supine position and the detector of gamma ca-
mera was positioned over the abdomen and pelvis. The mat-
rix of 128x128 was used. Nuclear angioscintigrams were first
obtained, with the frame rate of 2 seconds per frame for 60 se-
conds. Immediately after angioscintigrams, the dynamic stu-
dy was performed in the same projection with frame rate of
one frame per 30 seconds for the total duration of 45 minutes.

Scintigraphy showed radiopharmaceutical activity at the
level of the jejunum, in the extracorporeal tumor and its pe-
tiole through which it was connected, taking arterial blood
supply probably from the intercostal arteries, but also at the
level of the descending and the rectosigmoidal colon
(Figure 4). The described activity indicated active intralumi-
nal hemorrhage in the jejunum, which was going down-
wards to the descending and rectosigmoidal colon. An ex-
tracorporeal tumor was presented as a hypervascularized le-
sion.

Dynamic scintigrams detected hemorrhage in the small
intestine, descending, sigmoidal and rectal region of the lar-
geintestine (Figure5).

The patient was then referred to surgery department,
where she was underwent surgical intervention. After ope-
ning the abdomen for exploration, there were two tumor
sites on the small intestine, the first at 40cm and the second
at 100cm from the duodenojejunal junction (from the liga-
mentumTreitz). On jejunum serosa, there were more than 10
nodules up to 2mm in size (biopsy taken). The first lesion of
4cmin size was resected, with an end-to-end anastomosis. A
second lesion with similar macroscopic features, 10cm in di-
ameter, partially fixed on the peritoneum of the pelvis and
the anterior wall of the rectal part of the large intestine, was
partially resected and released, when terminal anastomosis
was done (Figure 5). Exploration of the abdomen showed no
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Figure 3. A: coronal section on MSCT with the visualization of the extracorporeal tumor mass; B: CT angiogram with no sign ofhemorrhage; C: MRI section of the pelvis;
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Figure 4. Angioscintigrams with the signs ofhemorrhagein the projection of the smallintestine and extracorporeal tumor presented as a hypervascularized lesion.

Figure 5. Dynamicscintigram of the abdomen. Arrows indicate the signs of intestinal hemorrhagein the small and large intestine.

other pathological changes. The postoperative course was
uneventful. The histopathological diagnosis of the tumorin
the jejunum, descending by the descending colon and posi-
tioned in the small pelvis where it partially compressed the
sigmoidal part of the colon, was neurofibroma (Figure 6).
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Figure 6. A. Surgical treatment of small intestine neurofibroma; B. histopatho-
logical finding with proliferation of spindle cells expanding to the submucosa and

leading to the separation of the jejunal mucosa.

Discussion

Type 1 neurofibromatosis is a hereditary disorder with 100%
penetration, regardless of gender. The disorder is reflected
through the appearance of benign tumors, composed of pe-
ripheral nerve elements due to disruption of neurofibromin
synthesis, caused by a gene disorder for its production loca-
ted on the 17" chromosome [10, 11]. Involvement of the gas-
trointestinal tract in von Recklinghausen's disease is repor-
ted in approximately 5%-25% of patients [12, 13]. Neurofi-
bromatosis of the gastrointestinal tract originates mainly
from the Meissner's or Auerbachi's plexus. The Meissner's
plexus produces neurofibromas originating from the sub-
mucosa, while those developing in the tunica muscularis ori-
ginate from the Auerbachi's plexus [14]. The number of neu-
rofibromas in digestive tract varies from a solitary tumor to
dozens, even hundreds of tumor changes, which mostly
affect the jejunum, ileum and the large intestine. Most of
these changes have sessile presentations, some of which may
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have ulceration that is macroscopically very irregular in sha-
pe. In addition, type 1 neurofibromatosis may be associated
with the existence of other gastrointestinal tract tumors,
such as leiomyomas, carcinoids, somatostatinomas, sarco-
mas and pancreaticadenocarcinomas[15].

The clinical picture of the presence of neurofibromatosis
type 1 in the gastrointestinal tract depends on the position,
size and number of lesions. Abdominal colic, intussuscep-
tion, jaundice anemia due to occult hemorrhage, or clinical
picture of active intestinal hemorrhage followed by conse-
quent anemia, are most common [16]. There is a case repor-
ted with fatal retroperitoneal hemorrhage caused by neuro-
fibromatosis that shows that patients with neurofibromato-
sis might develop spontaneous life-threatening bleeding
from retroperitoneal located lesions [17]. Detection of small
intestinal neurofibroma is difficult and is mainly detected
during surgery due to the presence of intestinal intussus-
ception or dysfunction of the smallintestine. Radiological di-
agnostic methods may differentially diagnose the existence
of lymphoma, carcinoids or Crohn's disease [18]. In patients
whose clinical picture corresponds to the existence of Von
Recklinghausen's disease, with the signs of active anal ble-
eding, the methods of choice for detecting the origin of ac-
tive bleeding are CT angiography of the mesenteric artery or
radionuclide diagnostics, which involves the detection of in-
testinal bleeding with 99metastable technetium labeled
erythrocytes [19]. Nuclear medicine detection of intestinal
bleeding is a method that allows the detection of bleeding
volume of 0.04-0.2mL/min, (reported minimum bleeding ra-
te of 0.04mL/min [20]), with sensitivity of 95%, specificity of
93% and accuracy of 94% [21, 22]. Some authors have pub-
lished papers for GIBS with less specificity, which is probably
due to the lack of the gold standard or incorrect selection of
patients for examination [8]. Regarding GIBS in the planning
of surgery after bleeding detection, the author's opinions
differ, from those who place significant importance on sur-
gery planning, to those who consider GIBS to be an irrele-
vant method before performing surgery in the sense of sur-
gicalapproach planning[23, 24].This kind of conclusion was
made because the published studies were simply not focu-
sed on the evaluation of GIBS in the planning of surgical ap-
proach after intestinal bleeding was detected. Another re-
ason for this opinion was lack of the unification of methodo-
logy in terms of using single photon emission tomography
(SPET) or SPET/CT methodological approachinstead of only
planar techniques for both, detecting intestinal bleeding
and its site of origin [25]. Single photon emission tomogra-
phy methodology was described as useful in patients with
equivocal planar findings or in patients with slow gastroin-
testinal bleeding[26, 27].

Although GIBS is not exact method to identify the ble-
eding and it is used more likely to point the surgeon to the
most possible bleeding site, in this specific and rare case of
intestinal neurofibroma originating from the jejunum and
active bleeding from both tumors, GIBS has proven to be
sensitive and specific both in terms of detecting the exis-
tence of bleeding in digestive tract and as a reliable localiza-
tiontoolforthe origin of bleeding.

In conclusion, erythrocyte labeled scintigraphy is a signifi-
cant, sensitive and specific method for detecting intestinal
bleedingin the case of Von Recklinghausen disease and sus-
pected bleeding from intestinally positioned neurofibromas
if the bleeding is larger of 0.04mL/min. In the current case,
GIBS showed active bleeding in neurofibromas in the jeju-
num, resulting in clinically evident rectal bleeding. In the
described case, this approach enabled both the detection of
bleedingand localization of the bleeding site as well as facili-
tated the pre-surgical treatment planning.
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