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Abstract
Imaging of the complications of peritoneal dialysis is possible by means
of morphologic imaging methods and peritoneal scintigraphy. Peritoneal
scintigraphy is a new entity and improvement of this modality might result in
better results. Aim of this study is to investigate diagnostic performance of
additional SPECT imaging in peritoneal scintigraphy in chronic peritoneal
dialysis patients.
Four peritoneal dialysis patients (3 F, 1M; mean: 46±5,4 years old) with
suspicion of mechanical peritoneal complications (leak, hernia or fistula) were
included to the study. Peritoneal scintigraphy with Tc-99m Macroagregated
Albümin (MAA) and additional SPECT imaging were performed to the patients.
Dynamic and planar images and SPECT images were compared according
to diagnostic considerations. In estimation of SPECT imaging, inguinal hernia
was observed in one patient and hernias in the Douglas space were observed
in two patients additional to planar peritoneal scintigraphy. Additional SPECT
imaging might improve the diagnostic performance of peritoneal scintigraphy
significantly according to our results in peritoneal dialysis patients.
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Case Presentations
Four peritoneal dialysis patients (3 F, 1M; mean: 46±5,4 years
old) were involved to this study. Mean peritoneal dialysis duration
of the patients was 6±3 years. All the patients had suspicion of a
mechanical complication (leak, hernia, and fistula) prior to the study.
After routine physical examination ultrasonography of abdomen was
performed to all patients.
Procedure
The peritoneal scintigraphy was performed by intraperitoneal
administration of 1 mCi Tc-99m Macroagregated Albumin (MAA)
and immediately after administration of the dialysate fluid, dynamic
imaging was started. Dynamic imaging was acquired in supine position
30sn per image and lasting for 15 minutes totally. Anterioposterior
and lateral spot images at least 500.000 counts were also obtained.
Additionally sequential SPECT imaging from abdominal region were
performed by double head SPECT gama camera equipped with low
energy all-purpose collimator (GE, infina). In case of suspicion of
leakage of fluid to thorax additional images from thoracic region in
24 hour were also obtained. The images were analyzed and compared
by an experienced Nuclear Medicine physician.

the hernia in right inguinal canal (Figure 1b). Surgery was performed
to the patient for displacement of the catheter since it was found to
be infected. Hemodialysis was started later on. The patient died two
weeks after the surgery.
Case 2
Second patient performed CAPD for three years and had resistant
anemia and abdominal pain. Her planar scintigraphy revealed
perisplenic accumulation of dialysate fluid and SPECT imaging
showed additional hernia in Douglas pouch (Figure 2a, 2b).

Case 1
First patient had history of hypertension and receive peritoneal
dialysis for two years. Additionally there was suspicion of the intraabdominal hernia associated with peritoneal dialysis because of
outflow failure. Dynamic imaging revealed no information regarding
the hernia (Figure 1a) however SPECT imaging clearly demonstrated
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Figure 1a: Dynamic phase of planar Tc-99m MAA peritoneal scintigraphy in
anterior projection.
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Figure 3a: Planar imaging showed umbilical and inguinal hernia.

Figure 1b: Transaxial, coronal and sagittal slices of SPECT imaging showed
the inguinal hernia.

Figure 2a: Anteroposterior and lateral projection peritoneal scintigraphy
showed perisplenic accumulation.

Figure 3b: Additional SPECT imaging pointed hernia in Douglas pouch.

Case 4

Figure 2b: SPECT imaging revealed additional hernia in Douglas space.

Case 3
Third patient had history of sudden unset of fever, abdominal pain
and nausea after CAPD for one year. Physical examination revealed
a gross umbilical hernia which is in follow up. Also the patient had
peritonitis. Planar peritoneal scintigrapy showed umbilical and
bilateral inguinal hernia and SPECT imaging revealed additional
hernia in Douglas space (Figure 3a, 3b).
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Fourth patient performed peritoneal dialysis for seven years
and suspicion of peritoneal leak exists since the peritoneal fluid
outcome was less than the income (outflow failure). Planar and
SPECT peritoneal scintigraphy showed the fluid accumulation in the
perihepatic area (Figure 4).
Abdominal ultrasonography of the patients revealed no specialty
and three patients were programmed for Hemodialysis.

Discussion
Peritoneal dialysis is a favorable renal replacement method however
sometimes complication associated to peritoneal dialysis occurs.
Besides the infectious complications like peritonitis non-infectious
or mechanic complications might happen like catheter dysfunction,
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related to peritoneal dialysis is herniation in Douglas space which was
not documented before. The clinical importance of this new entity
has to be evaluated by prospective studies. Probably the abdominal
pain, discomfort and/or insufficient dialysis were the consequences
of the accumulation of the dialysate fluid in Douglas space and/
or in perihepatic or perisplenic spaces which we observed in
peritoneal scintigraphies of the patients. The patients were referred to
Hemodialysis and were free of the previous complaints in the follow
up.

Figure 4: Anterioposterior imaging of thorax showed perihepatic accumulation
of the fluid.

leakage, hernia [1]. Although the infectious complications are more
common than the non-infectious complications these complications
can also cause mortality or morbidity [2]. The mechanism of the
non-infectious complications is the increase in abdominal pressure
which results in the herniation or leakage [3]. Peritoneal scintigraphy
is introduced as an alternative method to show the mechanic
complications of Continuous Ambulatory Peritoneal Dialysis
(CAPD) and aim of this study is to show if additional SPECT imaging
might help in diagnosis of peritoneal complications.
Although peritoneal dialysis is a safe and easier procedure,
unfortunately there are some complications associated with this
method. Important percentages of the complications are infectious
complications therefore it is important to perform the dialysis
considering infection. Additionally there are non-infectious
complications related to the peritoneal dialysis. Peritoneal
scintigraphy is a relatively new modality to image the non-infectious
complications of peritoneal dialysis. Since the peritoneal dialysis
causes an increase in intra-abdominal pressure leak or hernias
can appear in the defects of the abdominal muscles especially in
the presence of a predisposing event like obesity or pregnancy
[1]. Mechanical complications are sometimes confusing and
morphologic imaging methods are not sufficient to demonstrate
these complications thus functional imaging modality serves as an
alternative diagnostic method. Computed Tomography (CT) is
another peritoneal imaging option however the adverse effects of
contrast media and limitation of additional delayed imaging due
to radiation exposure limits the application of the method [4]. In a
recent case report CT peritoneography and peritoneal scintigraphy
successfully have demonstrated transdiaphragmatic peritoneal hernia
by providing complimentary information [5].
Peritoneal scintigraphy can be performed by different tracers like
Tc-99m sulphur colloid, Tc-99m DTPA and Tc-99m MAA [4,6,7].
Additional maneuvers might be helpful in determination of special
circumstances like an obscure hernia in scrotal localization as reported
previously [8]. Additional anatomic localization is a necessity due to
lack of anatomic detail in peritoneal scintigraphy. Injection of Tc99m pertechnetate and body contouring is an option or the most
ideal way is the SPECT/CT imaging [4,6,9]. However the SPECT/CT
is a novel imaging modality is not available in every department. Thus
we need to improve diagnostic efficiency of peritoneal scintigraphy
by another method like SPECT imaging.
Our results showed that another possible cause of discomfort
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In one patient we showed that hernias in inguinal canal may be
obscure and planar scintigraphy can underestimate these hernias.
Juergensen et al. have showed in a large study population that in planar
imaging by peritoneal scintigraphy there might be equivocal results
[10]. Same researchers divided peritoneal dialysis complications
into four groups; abdominal wall swelling, inguinal or genital
swelling, pleuroperitoneal leak and poor catheter drainage or ultra
filtration. Pleuroperitoneal leak is an infrequent complication (1.610%) however hernia is more frequent (9-24%) [11,12]. Peritoneal
scintigraphy is an accurate method in diagnosis of Pleuroperitoneal
leak (5, 7). Genital swelling and genital hernia is one of the most
reported complications with scintigraphic images [13,14]. Peritoneal
leakage is another pathology that peritoneal scintigraphy can easily
demonstrate [15,16]. In fact the diagnostic power of peritoneal
scintigraphy is so high that there are many reports that peritoneal
scintigraphy might show subclinical hernia and also improvement of
this hernia [17,8]. Tokmak et al. have underlined the importance of
the peritoneal scintigraphy in the peritoneal dialysis complications in
their report [18].
Additional SPECT imaging in peritoneal scintigraphy provided
new information that planar imaging was insufficient to show thus
SPECT imaging should be a conjunct imaging modality in patients
with peritoneal dialysis complications. Especially SPECT might help
in patients with outflow failure by showing the distribution of the
fluid to unexpected spaces in the abdomen. Since SPECT imaging do
not require additional radiation exposure, provides more information
and easy to perform every department should add this modality in
their peritoneal scintigraphy procedure.
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