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Background: This study was performed to evaluate periprocedural factors, complications, and repuncture rate of the newly developed 
puncture needle and compare it with the routinely used puncture needle for ultrasound (US)-guided paracentesis. 
Methods: We retrospectively identified 137 patients who underwent US-guided paracentesis between July 2018 and March 2019. 
Among them, 82 patients underwent US-guided paracentesis with a newly developed puncture needle. The other 55 patients under-
went US-guided paracentesis with a routinely used puncture needle. The periprocedural factors, complications, and repuncture rate 
were compared between the two groups using the Mann-Whitney U test and Fisher exact test. The repuncture-associated factors 
were assessed using logistic regression analysis. 
Results: There were no major or minor complications in either group. The rate of repuncture was significantly lower in the group using 
the newly developed puncture needle compared with the group using the routinely used puncture needle (p=0.01). The duration of 
the procedure was significantly shorter with the newly developed puncture needle compared with the routinely used puncture needle 
(p=0.01). In univariate analysis, the thickness of the abdominal wall (p=0.04) and the use of the newly developed puncture needle 
(p=0.01) were significantly associated with the rate of repuncture. In multivariate analysis, only the use of the newly developed punc-
ture needle was significantly associated with the rate of repuncture. 
Conclusion: Using this novel puncture needle with a hard plastic sheath and plastic wings, the rate of repuncture and the duration of 
the procedure were decreased without complications of US-guided paracentesis.  
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Introduction 

Ascites is the presence of abnormal fluid in the abdominopelvic 
cavity. Approximately 75% of patients with ascites have liver cir-
rhosis [1]. Ascites is a common complication in patients hospi-
talized with liver cirrhosis [2,3]. Non-cirrhotic causes of ascites 
include malignancy, tuberculosis, and pancreatic ascites [4].  
In such cases, ascites drainage is important for diagnosing the 
cause. 

Paracentesis is classified as diagnostic or therapeutic based on its 
purpose. In most cases, diagnostic paracentesis is performed to as-
sess portal hypertension and infected fluid collection [5]. For the 
differential diagnosis of ascites, tests for the gross appearance of flu-
id, cell count correction, white blood cell count, and serum ascites 
albumin gradient are performed [6-10]. 

Therapeutic paracentesis is performed to relieve abdominal dis-
tension and pain in patients with massive ascites. Generally, over 5 L 
of fluid is drained for therapeutic paracentesis [11]. Albumin is 
used for plasma expansion to prevent hypovolemia [12]. Despite 
the risk of hypovolemia, therapeutic paracentesis should be per-
formed in patients with refractory ascites. 

Recently, the frequency of ultrasound (US)-guided paracentesis 
is higher than that of landmark-guided paracentesis. Based on the 
complication and success rates, US-guided paracentesis has been 
recommended [13], regardless of the purpose (diagnostic or thera-
peutic paracentesis). 

At our institute, many punctures are performed under US guid-
ance, several of which require repuncture due to the lack of contin-
uous drainage. Recently, a newly developed puncture needle was 
introduced with a hard plastic sheath and plastic wings, unlike the 
previously used puncture needle. The plastic wings were thought 
to be close to the skin, making it easier to fix the sheath after the 
puncture. 

In this retrospective study, we evaluated the periprocedural fac-
tors, complications, and repuncture rate of the newly developed 
puncture needle in US-guided paracentesis. In addition, we com-
pared it to the routinely used puncture needle for US-guided para-
centesis. 

Methods 

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Pusan National University (IRB 
No: PNUH 1907-012-080), and all patients included in this 
study provided written informed consent to undergo the use 
of all puncture needles in ultrasound-guided paracentesis. 

1. Study patients 
We searched the institutional database from July 2018 to March 
2019 for patients who had undergone US-guided paracentesis 
with available records in a case form (discussed later). Among the 
234 eligible patients, 97 were excluded because of mini-
mum-to-mild ascites (depth of peritoneal fluid less than 3 cm on 
US). Finally, 137 patients (95 men, 42 women; median age, 62 
years; range, 31–84 years) were included. Among them, 82 pa-
tients, classified as group A (57 men, 25 women; median age, 62 
years) underwent US-guided paracentesis with a newly developed 
puncture needle, and other 55 patients, classified as group B (38 
men, 17 women; median age, 60 years) underwent US-guided 
paracentesis with a routinely used puncture needle, with a general 
sheath, and without plastic wings. The puncture needle type was 
randomly selected. 

2. Clinical and periprocedural data collection 
We retrospectively analyzed reporting templates for US-guided 
therapeutic paracentesis. At our institution, the clinical and 
periprocedural data for all patients who underwent US-guided 
paracentesis were recorded. The reporting template contained the 
following items: sex, age, platelet count, prothrombin time (PT), 
PT-international normalized ratio (INR), type of puncture needle 
(newly developed vs. routinely used), amount of ascites, the thick-
ness of the abdominal wall, duration of the procedure from punc-
ture to fixation, degree of pain, puncture site, and presence of 
repuncture. For the amount of ascites and thickness of the abdomi-
nal wall, the depth of peritoneal fluid and the distance between the 
skin and ascites were measured in cm on US before puncture. The 
degree of pain was assessed on the Likert scale (1–10; 1, no pain; 
10, intolerable pain) using a questionnaire following paracentesis. 
The puncture site was selected based on the location of ascites, de-
pending on the operator’s comfort. If the drainage was not smooth 
after the puncture, repuncture was performed immediately using 
the same puncture needle. We also reviewed the medical records 
for complications associated with US-guided paracentesis and clas-
sified them as major and minor based on the Society of Interven-
tional Radiology guidelines [14]. 

3. Device application 
Compared to the routinely used puncture needle (BD Angiocath 
Plus; Becton Dickinson Medical, Franklin Lakes, NJ, USA), the 
newly developed puncture needle (3S-A.D.Cath-16 gauge; Duk-
woo Medical, Hwaseong, Korea) was longer (50 mm vs. 45 mm). 
The newly developed puncture needle had a hard plastic sheath 
and plastic wings. Both puncture needles had the same diameter 
(16 gauge) and the same method of application (Fig. 1). 
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spectively. We compared the periprocedural factors between the 
two groups using the Mann-Whitney U test and Fisher exact test 
and assessed the repuncture-associated factors using logistic re-
gression analysis. For all tests, statistical significance was set at 
p< 0.05. All statistical analyses were performed using the IBM 
SPSS version 22.0 (IBM Corp., Armonk, NY, USA). 

Results 

1. Characteristics and periprocedural factors of the study 
population 
Among the 137 patients, group A underwent US-guided paracen-
tesis with the newly developed puncture needle, and group B un-
derwent US-guided paracentesis with the routinely used puncture 
needle. The clinical causes of ascites were not significantly different 
between the two groups (Table 1). The rate of repuncture was sig-
nificantly lower in group A (6.1%; 95% confidence interval [CI], 
2.3–13.8) than in group B (21.8%; 95% CI, 12.8–34.5) (p= 0.01). 
The duration of the procedure was significantly shorter in group A 
(median duration of 1 minute) than in group B (median duration 
of 2 minutes) (p= 0.03) (Table 2). Other characteristics and 
periprocedural factors were not significantly different between the 
two groups.  

2. Complications and factors associated with the repuncture  
There were no major or minor complications in either group. The 
thickness of the abdominal wall (p= 0.04) and use of the newly de-
veloped puncture needle (p= 0.01) were significantly associated 
with the rate of repuncture in the univariate analysis. In the multi-
variate analysis, only the use of the newly developed puncture nee-
dle was significantly associated with the rate of repuncture 
(p= 0.02) (Table 3). 

In the five cases of repuncture where US-guided paracentesis 
was done with the newly developed puncture needle, all repunc-
tures were performed in patients with carcinomatosis peritonei. 
Among the 12 cases of repuncture with the routinely used punc-

BA

Fig. 1. Puncture needles for paracentesis. (A) Routinely used punc-
ture needle. (B) Newly developed puncture needle. The newly devel-
oped puncture needle has a hard plastic sheath (arrow) and plastic 
wings (arrowhead).

Table 1. The clinical cause of ascites in two groups

Clinical cause of ascites All patients (n=137) Group Aa) (n=82) Group Bb) (n=55) p-value
Liver cirrhosis 105 62 (75.6) 43 (78.2) 0.84
Malignancy 29 18 (22.0)c) 11 (20.0)d) 0.83
Tuberculosis 3 2 (2.4) 1 (1.8) >0.99

Values are presented as number only or number (%).
a)Group A: group with the newly developed puncture needle. b)Group B: group with the routinely used puncture needle. c)Ascites due to carcinomatosis 
peritonei (five patients with stomach cancer, five patients with cholangiocarcinoma, four patients with pancreatic cancer, and four patients with ovarian 
cancer). d)Ascites due to carcinomatosis peritonei (three patients with pancreatic cancer, three patients with cholangiocarcinoma, three patients with 
stomach cancer, and two patients with ovarian cancer).

All patients underwent US-guided therapeutic paracentesis in 
the supine position, performed by a single radiologist (SBH, 7 
years of clinical experience). Punctures were made at the right low-
er quadrant and left lower quadrant of the abdomen, and the loca-
tion targeting the Morrison’s pouch. Subsequently, the fluid was 
drained, and the metallic introducer needle was removed. Drain-
age of ascites was performed by fixing the remnant plastic sheath. 
When using the routinely used puncture needle, gauze packing 
was performed around the remnant plastic sheath. In the other 
case, plastic wings were attached to the skin by taping. 

4. Statistical analysis 
For periprocedural factors, categorical and continuous variables 
were expressed as counts (percentage) and median (range), re-

https://doi.org/10.12701/yujm.2021.0110920

Son et al.  Novel puncture needle minimizes repuncture attempts in US-guided paracentesis



Table 2. The characteristics and periprocedural factors of the two groups

Characteristic and periprocedural factor Group Aa) Group Bb) p-value
No. of cases 82 55 NA
Age (yr) 62 (39–84) 60 (31–84) 0.19
No. of women 25 (30.5) 17 (30.9) >0.99
Platelet count before procedure 127,500 (24,000–380,000) 146,000 (45,000–367,100) 0.32
PT-INR 1.21 (0.9–16.3) 1.16 (0.91–16.3) 0.22
Amount of ascites (cm) 8.0 (3.0–12.0) 7.0 (3.0–15.3) 0.82
Thickness of abdomen (cm) 2.0 (0.9–3.7) 2.0 (0.7–3.6) 0.42
Duration of procedure (min) 1.0 (1.0–4.0) 2.0 (1.0–6.0) 0.03
Degree of pain 3 (1–7) 3 (1–4) 0.87
Presence of repuncture 5 (6.1) 12 (21.8) 0.01
Puncture site 0.47
 Right lower quadrant 63 (76.8) 47 (85.5)
 Left lower quadrant 8 (9.8) 4 (7.3)
 Morrison’s pouch 11 (13.4) 4 (7.3)

Values are presented as number only, median (range), or number (%).
a)Group A: group with the newly developed puncture needle. b)Group B: group with the routinely used puncture needle.
NA, not available; PT, prothrombin time; INR, international normalized ratio.

Table 3. Clinical and periprocedural factors associated with repuncture

Clinical and periprocedural factor
Univariate analysis Multivariate analysis

Odds ratio p-value Odds ratio p-value
Age 0.97 0.24
Sex 1.70 0.32
Amount of ascites 0.85 0.85
Thickness of abdomen 2.30 0.04 2.10 0.06
Device
 Routine 1a) 1a)

 Hard plastic sheath 0.23 0.01 0.23 0.02
Puncture site
 Right lower quadrant 1a)

 Left lower quadrant 0.62 0.66
 Morrison’s pouch 1.06 0.95
Cause of ascites
 Liver cirrhosis 1a)

 Malignancy 2.23 0.15
 Tuberculosis 0.00 0.99

a)Reference for calculating the odds of other subcategories of variables.

ture needle, most repunctures were performed in patients with liv-
er cirrhosis (11 of 12). In the cases of US-guided paracentesis with 
the routinely used puncture needle, repuncture was performed be-
cause of kinking of the sheath (11 of 12) or lack of definite penetra-
tion of the parietal peritoneum (1 of 12). 

Discussion 

US-guided paracentesis is safe and widely used to treat ascites. Re-

cently, a new puncture needle with a hard plastic sheath and plastic 
wings was developed. Our study showed that the rate of repunc-
ture was significantly lower in group A (6.1%; 95% CI, 2.3–13.8) 
than in group B (21.8%; 95% CI, 12.8–34.5) (p= 0.01). Among 
the repuncture-associated factors, only the use of the newly devel-
oped puncture needle was significantly associated with the rate of 
repuncture (p= 0.02). 

The peritoneal cavity is the space between the parietal peritone-
um and the visceral peritoneum. The parietal peritoneum lines the 
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abdominal wall and is penetrated in US-guided paracentesis [15]. 
The parietal peritoneum has elasticity [16], which can prevent 
penetration of the plastic sheath and result in repuncture. Howev-
er, the newly developed puncture needle for paracentesis has a 
hard plastic sheath, which may help penetrate the parietal peritone-
um and reduce the kinking of the sheath during drainage. Plastic 
wings contribute to fixation stability following paracentesis. 

Regarding the newly developed puncture needle, all repunctures 
were performed in patients with carcinomatosis peritonei. Loculat-
ed ascites is associated with malignancy and inflammation [17]. 
Due to the presence of loculated ascites, a large amount of ascites 
could not be drained, and a repuncture was necessary. Unlike the 
newly developed puncture needle, most repunctures were per-
formed because of kinking of the sheath with the routinely used 
puncture needle. 

Comparing the characteristics and periprocedural factors be-
tween the two groups, the duration of the procedure was signifi-
cantly lesser in group A (median duration of 1 minute) compared 
to group B (median duration of 2 minutes) (p= 0.03). The longer 
procedural time associated with the routinely used puncture nee-
dle might be due to the relatively frequent repunctures. As the fre-
quency of repuncture increases, the likelihood of complications 
may increase and may also affect patient satisfaction during or after 
the procedure. 

In our results, the thickness of the abdominal wall was a signifi-
cant factor associated with repuncture on univariate analysis. The 
newly developed puncture needle was slightly longer than the rou-
tinely used puncture needle, which was advantageous for puncture 
and drainage. However, there were no significant differences in the 
thickness of the abdominal wall between the two groups. 

No complications occurred in either group. Although many pa-
tients with ascites present with increased PT or PT-INR, less than 
1% of cases have major complications, such as hemoperitoneum 
[18,19]. In a previous study reviewing hemorrhagic complications 
following paracentesis in 4,729 cases, severe hemorrhage occurred 
in 0.2% of all procedures in patients with liver disease [20]. In addi-
tion, US-guided paracentesis is safer than bedside procedures 
[21,22]. All paracentesis procedures were performed under US 
guidance in our study, which resulted in no major complications 
following paracentesis. 

Our study had several limitations. First, because this study was 
retrospective, and we only analyzed patients with therapeutic para-
centesis, selection bias may exist. However, this study was consecu-
tive, and we compared the periprocedural factors between the two 
groups. Second, our results were confined to therapeutic US-guid-
ed paracentesis. We did not investigate the efficacy and complica-
tions of diagnostic US-guided paracentesis. Generally, continuous 

drainage following sheath fixation is not necessary for diagnostic 
paracentesis, which acquires a small amount of ascites. There were 
no other differences in the procedural techniques between diag-
nostic and therapeutic paracentesis. The efficacy and complica-
tions of this new puncture needle could be comparable to that of 
the routinely used puncture needle in diagnostic US-guided para-
centesis. Third, there were no specific criteria for choosing the type 
of puncture needle, and the choice was made randomly. A study on 
the indications for a new puncture needle for paracentesis may be 
necessary. Finally, the study included a small number of partici-
pants. Therefore, further prospective studies with larger sample siz-
es are necessary. 

In conclusion, the new puncture needle with a hard plastic sheath 
and plastic wings can decrease the rate of repuncture and duration 
of US-guided therapeutic paracentesis without complications. 
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