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Chapter 21
Percutaneous Techniques 
for Management of Intra-abdominal 
Abscesses

Francesco Cinquantini, Alice Piccinini, Nicola Montanari, 
Andrea Biscardi, Gregorio Tugnoli, and Salomone Di Saverio

21.1  �Pathophysiology

Intra-abdominal abscesses are localized collections of pus 
confined in the peritoneal cavity or in the retroperitoneal space 
by an inflammatory wall. This barrier may include the omen-
tum, inflammatory adhesions, or contiguous viscera. The 
abscesses usually contain a mixture of aerobic and anaerobic 
bacteria, coming from the gastrointestinal tract.

Bacteria in the peritoneal cavity, in particular those arising 
from the large intestine, stimulate the arriving of acute inflam-
matory cells. The omentum and viscera tend to localize the site 
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of infection, producing a phlegmon. The resulting hypoxia in 
the area facilitates the growth of anaerobes and impairs the bac-
tericidal activity of granulocytes. The phagocytic activity of 
these cells degrades cellular and bacterial debris, creating a 
hypertonic milieu that expands and enlarges the abscess cavity 
in response to osmotic forces.

If untreated, the process continues until bacteremia develops, 
which then progresses to generalized sepsis with shock.

21.2  �Etiology

Although multiple causes of intra-abdominal abscesses exist, 
the following are the most common:

•	 Perforation of bowels, which includes peptic ulcer 
perforation

•	 Perforated appendicitis and diverticulitis
•	 Gangrenous cholecystitis
•	 Pancreatitis or pancreatic necrosis progressing to pancreatic 

abscess

Other causes include untreated penetrating trauma to the 
abdominal viscera with missing HVI and postoperative compli-
cations, such as anastomotic leakage [1, 2] or missed gallstones 
during laparoscopic cholecystectomy (Fig. 21.1).

21.3  �Percutaneous Treatment

The first studies on the percutaneous abscess drainage have 
been published around 30 years ago as an alternative to the more 
invasive surgical treatments [3–5] and have since then become 
the standard of care.
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The drainage of abdominal fluid collection can be performed 
with a diagnostic or therapeutic purpose.

Diagnostic

•	 Characterization of the abdominal fluid collection (pus, bile, 
blood, urine, lymph, pancreatic juice)

•	 Differentiate infected from noninfected collections and char-
acterization of the responsible microorganism

Therapeutic

•	 To treat abscesses that can be fully drained
•	 Adjuvant measure in the cases of multiple incompletely 

drainable abscesses or in critical patients

21.4  �Indications

The main indications of the percutaneous drain placement are 
the presence of an abdominal infected collection. The abscess 

Fig. 21.1  Post-duodenocefalopancreasectomy collection
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size is usually bigger than 4 cm. For the management of smaller 
(<3 cm) collections, most authors advocate a trial of antibiotics 
alone with consideration given to needle aspiration to hone anti-
biotic coverage for persistent cases [6, 7].

Symptoms such as pain or pressure from a large noninfected 
fluid collection, or obstruction of the bowel or ureter, are also 
indications for drainage.

The only absolute contraindications to perform a percutane-
ous drainage are the lack of a safe access or when the access can 
be impaired by the interposition of organs of vascular 
structures.

However, in most cases the absence of a safe way to reach the 
collection can be resolved by changing decubitus or by using 
curved needles or choosing alternative approaches: transgluteal 
(Fig.  21.2), transvaginal, or transperineal paths are used for 

Fig. 21.2  A 69-year-old woman with diverticolitis and pelvic collection. 
After endovenous mdc subministration, it is possible to clearly differentiate 
the collection from the free fluid in the Douglas pouch
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pelvic collections and transhepatic to reach the epiploon and 
peripancreatic cavities.

If the way of access is covered by a small bowel loop or the 
stomach, the drainage can be done relatively safely through 
those organs via a needle. However, it is not recommended to 
pass a needle through the colon.

Coagulopathy, transpleurical pass, echinococcal cyst, and 
asymptomatic sterile fluid collections are relative 
contraindication.

The presence of coagulation disorders have to be corrected 
before the procedure by the administration of fresh frozen 
plasma or platelets.

Transpleural passage should be avoided as much as possible 
because it is painful and can cause a pleuric effusion or a sec-
ondary infection of the pleural space.

The drainage of echinococcal cysts is not therapeutic and can 
be complicated by anaphylactic shock and spreading of the dis-
ease. Percutaneous treatment of such cysts can be, however, 
achieved using the so-called PAIR technique (puncture, aspira-
tion, alcohol injection, re-aspiration) [8] with low rate of recur-
rence and complications.

The drainage of an asymptomatic sterile fluid collection is 
not recommended, and if it is done, the catheter should be left 
in place for the shortest possible time, to avoid possible second-
ary infections.

21.5  �Imaging Guidance

Ultrasound and CT are the modalities used most of the times to 
guide the drainage procedures. Fluoroscopy is sometimes 
needed in addition to the sonography to monitor the drainage 
and the eventual presence of fistulas by iodinated contrast 
injection.
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Ultrasound is the most useful way to visualize intra-abdominal 
abscesses. The main advantages of this technique are:

•	 The possibility to follow the needle pathway in real time, thus 
allowing the rapid execution of the drainage

•	 The possibility to perform this technique in the same patient’s 
room (e.g., in cases of patients in intensive care unit)

•	 The easy availability of the equipment

Limitations of ultrasound are deep-located collections (retro-
peritoneum, pelvis, peripancreatic region) or when there is an 
overlapping structure (e.g., a bowel loop) impairing the ultra-
sounds guide.

CT is the preferred choice when a reasonably safe pathway 
cannot be found using ultrasonography. The main advantage of 
CT is the perfect visualization of all the anatomic structures and 
thus the possibility to track particularly difficult and/or deep 
paths. Another benefit of CT is that, through the administration 
of EV contrast media, it is possible to further improve the visu-
alization of the fluid collection (Figs. 21.2 and 21.3).

The drawbacks of CT are the length of the procedure, the 
limited access to the equipment, the lack of real-time needle 
visualization during the procedure, the difficulty in following 
nonorthogonal paths, and the exposition to x-rays.

21.6  �Patient Preparation

•	 Coagulative tests: PT < 15 s; INR < 1,5; platelet > 75,000
•	 Test of the kidneys functionality if an intravenous contrast is 

foreseen.
•	 Fasting
•	 Venous access
•	 Informed consent
•	 Monitoring
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21.7  �Punction Technique and Other Technical 
Issues

The first common steps of the procedure are the study of the 
preliminary imaging to determine the optimal approach, the 
disinfection and preparation of the skin, a sterile work field 
large enough to place the guides and catheter and an adequate 
local anesthesia.

Seldinger Technique
•	 Choose the material. Chiba needles are preferable, having a 

good echogenicity and being relatively atraumatic.
•	 Position the needle in the collection (Fig. 21.4a). This phase 

can be done in one step if US-guided, or in more steps when 
using CT guidance. Using US we have a real time vision of 
the needle path while with CT, after each step, it will be 

Fig. 21.3  MIP oblique reconstruction of the control scan after positioning of 
drainage catheter in the collection: 30  ml of pus were aspired. During the 
multistep procedure of the needle insertion, a sample of the free fluid in the 
Douglas space was aspirated and cultured and it resulted negative for infection
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Fig. 21.4  Step of Seldinger technique, (a) puncture of the collection, (b) 
0.018 nitinol guidewire and coaxial introducer in the opacificated collec-
tion, (c) 0.035 guidewire in the collection, (d) drainage catheter final posi-
tioning

a

b
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c

d

Fig. 21.4  (continued)
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necessary to monitor the correct needle direction through 
repeated scans limited to the specific area of interest.

•	 Once the collection is reached, a sample of fluid will be col-
lected and submitted for culture test and eventually labora-
tory analyses.

•	 A guide will be passed through the needle cannula and the 
cannula is withdrawn (Fig. 21.4c).

•	 The drain will be inserted over the wire to reach the correct 
position (Fig. 21.4d).
If the access is difficult, it is possible to use a fine needle 

(20–22G) through which can be inserted a 0.018 guide 
(Fig. 21.4b). Further to this, with specific coaxial kits it will 
be possible to place a larger guide (0.035–0.038), allowing 
the insertion of dilators and ultimately the drainage (usually 
8–12f).

If the access is easier, it is possible to reach the collection 
area with an 18G needle that can allow to pass a larger guide and 
thus avoid the need of using a coaxial kit.

After the removal of the needle, with the guide only in place, 
a small cutaneous cut with the scalpel tip is performed to allow 
an easier insertion of dilators and catheter. At this stage, as the 
guide could be displaced or looped if it is not firmly kept in ten-
sion, caution should be taken.

Trocar Technique
When collections are superficial and large, Trocar catheters 
could be used, a faster and more simple procedure. Trocars are 
made up of a metallic sharp obturator, a cannula, and a seal. 
After skin cut with the scalpel tip, the trocar is advanced in one-
step maneuver, under US real-time guide or CT guide, until it 
reaches the collection.

After drainage catheter positioning and guidewire removal, if 
the procedure is performed in a US-radiological suite, a small 
injection of iodine contrast media allows to study the abscess 
morphology and eventually the presence of fistulas (Fig. 21.5).
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Then drainage catheter is secured to the patient skin and 
covered with sterile gauzes taking care to avoid kinking and 
connected to collection pouch.

Once the catheter is in place, the cannula/catheter is attached 
to a drainage bag through a three-way stopcock. The cavity 
should be aspirated until there is no more return or the aspirate 
becomes blood stained. The cavity should then be irrigated with 
small volumes of saline solution (10–20  ml) and then re-
aspirated until all particulate material is removed.

21.8  �Complications

Complication rate is ranging between 2.5 and 10.4 % [9, 10]; 
major and minor complications can be distinguished.

Fig. 21.5  Same patient as in Fig. 21.1. Iodinated contrast subministration 
via the catheter: a fistula with the sigma was depicted
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Hemorrhage, septicemia, shock, enteric fistula, peritonitis, 
and hemopneumothorax account for major complications.

Accidental injury of an artery may lead to severe hemorrhage 
requiring blood transfusion or surgical repair. It is therefore 
mandatory to monitor vital signs after the procedure to identify 
an occult bleeding.

Particularly with US guide, the passage of the catheter 
through a bowel can be neglected in the beginning but can lead 
to enteric fistula, peritonitis, and occlusion. A CT scan with 
injection through the drainage catheter of diluted iodine contrast 
media is mandatory when bowel accidental puncture is sus-
pected. Surgical repair is often required in such an event, par-
ticularly if a colon lesion is seen due to contaminated content, 
while gastric lesions usually are self-healing.

Minor complications include local pain and tenderness, cuta-
neous inflammation, self-limiting bleeding, catheter displace-
ment, and pericatheter leak.

Pericatheter leak, if resulted by catheter malfunctioning, for 
instance kinking or obstruction, requires catheter unblock or 
replacement.

21.9  �Success Rates

Drainage catheter should be kept in place until complete drain-
ing of the cavity and until vital signs are gone back to normal. 
Premature removal could lead to abscess recurrence.

When the output of the collected fluid is below 20 ml/die, 
usually the catheter could be removed.

If no clinical improvements occur, or an abrupt decrease or 
not satisfactory volume of fluid collected are seen, an imaging 
study is recommended.

If the drainage collects more than 50 ml of fluids after 4–5 
days, a fistula should be suspected; in such an event, a pro-
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longed period of drainage (4–6 weeks) or surgical repair is 
required.

The overall failure rate of the percutaneous drainage was 9 % 
in two studies [11, 12]. Simple unilocular abscesses are man-
aged almost always by percutaneous drainage; more compli-
cated abscesses, such as those with enteric fistulas (e.g., 
diverticular abscess) or pancreatic abscesses, have cure rates 
ranging from 65 to 90 % [13]. Percutaneous catheter change 
over a wire is the preferred intervention in cases of undrained 
abscess fluid despite technically adequate catheter placement, 
with 66 % of success [14].

Risk factors associated with failure of the drainage procedure 
are the complexity of the abscess cavity (septation, multilocula-
tion, or clotted blood) and the presence of a fistula between the 
abscess and the bowel, biliary tree, or bladder.

Fibrinolysis of complex, multi-septated fluid collections 
refractory to PCD by intracavitary instillation of fibrinolytic 
agents has been reported to be safe and showed a reduction 
in hospital stay, drainage duration, and overall cost of 
treatment [15].

21.10  �Conclusions

As recommended from the Surgical Infection Society and the 
Infectious Disease Society of America, where feasible, percuta-
neous drainage of abscesses and other well-localized fluid col-
lections is preferable to surgical drainage with a level of 
evidence (B-II) [16]. Open surgical techniques are likely 
required for poorly localized, loculated, complex, or diffuse 
fluid collections and necrotic tissue, high-density fluid, or per-
cutaneously unaccessible collections (guidelines).

Acute peritonitis is better treated surgically rather than with 
percutaneous drainage.
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