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Objective: We aim to evaluate the effects of different recovery positions on the
adverse events and the patient acceptability in those who underwent percutaneous liver
biopsy (PLB).

Methods: A literature search was conducted in the Cochrane Library, Embase, Scopus,
PubMed, CNKI, Sinomed, and Wanfang databases. The time for the article extraction
was until July 2020. The articles were screened by two independent researchers,
together with the bias risk evaluation and data extraction. The RevMan 5.4 software
was utilized for the metaanalysis.

Results: Finally, two articles involving 180 subjects were eligible for this study.
Metaanalysis showed that at TO, the alternation between right-side and combined
position (CRP) would induce an elevation of post-PLB pain compared with the
dorsal/supine position (SRP) [WMD = —2.00, 95% CI (—3.54, —0.47), p = 0.01]. There
were no statistical differences in the postoperative pain among the CRP, SRP, and
right-side position (RRP). The patient acceptability of SRP and RRP was higher than
that of the CRP. Finally, two eligible studies were included, which showed no incidence
of pneumothorax and abdominal bleeding.

Conclusions: CRP would induce post-PLB pain at TO. SRP was the most acceptable
position for the cases that underwent PLB. There were no statistical differences in the
incidence of pneumothorax and abdominal bleeding.

Systematic Review Registration: https://www.crd.york.ac.uk/PROSPERQO, identifier:
CRD42020196633.

Keywords: abdominal bleeding, complications, liver biopsy, meta-analysis, percutaneous, postoperative position

INTRODUCTION

Percutaneous liver biopsy (PLB), serves as a tool for the evaluation of liver injury
and/or fibrosis and has been commonly utilized for the diagnosis, treatment, and outcome
prediction of hepatic diseases (1, 2). Nowadays, it has been considered a conventional
surgery with high safety (3, 4), with total mortality of 0.2% (5, 6), as well as a
hemorrhagic tendency of 0.01-0.5% (5, 7, 8). However, there is still no consensus
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on the recovery position after surgery, which may lead to
confusion among surgeons and physicians (9). Currently, the
post-PLB recovery position includes dorsal/supine position
(SRP) (Figure 1), right-side position (RRP) (Figure 2), and the
alternation between right-side and combined position (CRP)
(10-12) (Figure 3). To date, the patients were suggested to lie
on their right (RRP) for 2h, followed by SRP for 1h. In the
2020 BSG/RCR/RCP guidelines, those who underwent PLB were
recommended to lie on RRP for 3h (13). This information
contributed to the caring and management of patients but
induced confusion due to a lack of a standard for the post-PLB
recovery position (9, 12, 14). In this study, we aimed to investigate
the effects of different recovery positions on adverse events and
patient acceptability, to provide an evidence-based standard for
the recovery position after PLB.

Abbreviations: PLB, percutaneous liver biopsy; CRP, combined position; SRP,
supine position; RRP, right side position; WMD, weighted mean difference; SMD,
standard mean difference; CI, confidence interval.

MATERIALS AND METHODS
Study Eligibility

Articles which met the following criteria were eligible for
this study: (i) those who received PLB with an age of >18-
year-old received PLB; (ii) randomized controlled trials
(RCTs), case-control studies, or cohort studies; (iii) articles
published in Chinese and/or English; and (iv) articles that
reported the pain and patient compliance. The articles
with a duplicate publication, full-article not available, or
challenges in the data extraction were excluded. This study
was registered on the PROSPERO website (registration
no.: CRD42020196633).

Literature Search

A literature search was conducted in the Cochrane Library,
Embase, Scopus, PubMed, CNKI, Sinomed, and Wanfang
databases. The keywords used in the search were as
follows: “position/decub/posture,”  “lateral/ side /prone,
“biopsy/aspiration/puncture;” and “liver/livers/he par/hepatic,”

FIGURE 1 | Supine position (SRP).
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FIGURE 2 | Right side position (RRP).
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FIGURE 3 | The alternation between right-side and combined position (CRP): right lateral decubitus for 2 h, followed by supine position for 1 h.
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TABLE 1 | Basic information of the eligible studies.

References Year of publication Nation Sample size RRP SRP CRP Interference time, h
Hyun et al. (11) 2005 us 90 27 32 31 4
Costa et al. (10) 2019 Portugal 90 27 33 30 4
Related articles in Cochrane (212), EmBase Articles through
(108), Scopus (77), PubMed (25), CNKI manual search and
(26), Sinomed (32) and Wanfang (88) other ways (0)
\4

Articles number after excluding the
duplicated articles (456)

Excluding the articles through reading the

| abstractand title, case report, review,
abstract of the seminar, expert consensus
and guidelines (449)

Number of articles after preliminary

screening (7)
Excluding the articles through reading the
full text (5), difficulty in data extraction (2),
duplication (1), non-consensus in the
postoperative application of sandbag (2)
Y
Eligible studies (2)
Eligible studies (2)

FIGURE 4 | Flowchart of the studly.

Data Extraction and Quality Control

Two authors independently reviewed the articles based on the
inclusion and exclusion criteria. The extracted data included: (i)
author, year of publication, and country; (ii) age and sample size;
(iii) time and frequency for the interference; (iv) and outcome
indices. The evaluation was conducted based on the standards
proposed in the Cochrane manual (5.1.0 version). The evaluated

items involved seven questions, which were categorized into “low
risk bias,” “high risk bias,” and “unknown” for each standard,
respectively. Those who met the seven standards completely
showed a small possibility of bias and were listed as grade A
for the quality control. Those who met 1-6 standards present a
possibility of moderate bias and were listed as grade B. Those who
met none of the standards were listed as grade C and presented
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TABLE 2 | Methodology evaluation for the eligible studies.

References Random Occult Blinded study Data integrity Results for the Other bias Quality grade
sequence distribution selective report
To the subjects  To these underwent
or patients data evaluation
Hyun et al. (11) High High High High High High Low A
Costa et al. (10) High High High High High High Low A

a high possibility of bias. In this study, we only included articles
evaluated as grades A and B. In cases of any disputes between the
two authors, deep communication was held after consulting the
third staff experienced in this field (Table 1).

Statistical Analysis

The RevMan 5.4 software was utilized for the metaanalysis.
The weighted mean difference (WMD) or the standard mean
difference (SMD) was used as the effector index. The 95%
confidence interval (CI) indicated the effect size. The Chi square
test was adopted to testify the heterogeneity. Homogeneity was
considered in the presence of p > 0.1 and I? < 50%, and then the
fixed effect model was selected for the analysis. In cases of p <
0.1 and I? > 50%, the source of the heterogeneity was analyzed. If
there was no significant clinical heterogeneity, the random effect
model was adopted for the analysis.

RESULTS
Eligible Studies

In this study, a total of 568 articles were found after the
literature search, which yielded 456 articles after the elimination
of duplicated publications. Then, we excluded seven articles
after reading the title and the abstract, which generated 449
articles. Five articles were excluded due to incompliance in the
research type, two due to incompliance of subjects, and one
due to duplicated publication. Finally, two English articles were
included involving 180 subjects (Figure 4).

Basic Features and the Bias Evaluation for
the Eligible Studies

Finally, two English articles comprising 180 cases were included.
The quality of the articles was evaluated using the Cochrane
manual (5.1.0 software). The two articles were classified as grade
A (Table 2).

Metaanalysis
The Effects of Recovery Position on the Pain at
Time 0 (TO)
Compared with the SRP, there was significant heterogeneity in
the RRP (x? = 55.71, p < 0.00001, I> = 98%). On this basis,
a random effect model was utilized. There were no significant
differences in the attenuation of the postoperative pain between
the cases with the SRP and the RRP [WMD = —1.80, 95% CI
(—1.94, 5.55), p = 0.34] (Figure 5A).

In comparison between the RRP and CRP, no significant
heterogeneity was found (x? = 13.55, p = 0.0002, I> = 93%).

On this basis, the random effect model was adopted. There were
no statistical differences in the attenuation of the postoperative
pain between the two positions [WMD = —5.99, 95% CI (—7.12,
19.10), p = 0.37] (Figure 5B).

On comparing SRP and CRP, no significant heterogeneity was
found (x2 = 0.33, p = 0.56, I*> = 0%). On this basis, the fixed
effect model was adopted. There were statistical differences in the
attenuation of post-PLB pain between the two positions [WMD
= —2.00, 95% CI (—3.54, —0.47), p = 0.01] (Figure 5C).

The Effects of Recovery Position on the Pain at T2
There was no significant heterogeneity between the SRP and the
RRP (¥%=3.17, p = 0.08, I> = 68%). Thus, the fixed effect model
was adopted. The data showed that there were no significant
differences in the attenuation of the post-PLB between the two
positions [WMD = —0.32, 95% CI (—6.7, 6.06), p = 0.92]
(Figure 6A).

When comparing the RRP and the CRP, no significant
heterogeneity was found (x? = 8.18, p = 0.004, I = 88%). Thus,
the random effect model was adopted. There were no statistical
differences in the post-PLB pain between the two positions
[WMD = —6.20, 95% CI (—14.10, 1.71)] (Figure 6B).

Compared with the SRP, there was significant heterogeneity in
the CRP (x2 = 12.48, p = 0.004, I> = 92%). Thus, the random
effect model was adopted. There were no statistical differences
in the attenuation of post-PLB pain between the two positions
[WMD = —5.08, 95% CI (—19.64, 9.49), p = 0.49] (Figure 6C).

The Effects of Recovery Position on the Pain at T4
There was no significant heterogeneity between the SRP and the
RRP (32 = 0.31, p = 0.58, I = 0%). On this basis, the fixed effect
model was adopted. There were no significant differences in the
attenuation of the post-PLB between the two positions [WMD
= —0.16,95% CI (—1.55, 1.24), p = 0.83] (Figure 7A).

When comparing the RRP and the CRP, no significant
heterogeneity was found (x2 = 0.01, p = 0.93, I = 0%).
Then fixed effect model was adopted. There were no statistical
differences in the post-PLB pain between the two positions
[WMD = 0.11, 95% CI (—1.32, 1.54), p = 0.88] (Figure 7B).

On comparison between the SRP and the CRP, no significant
heterogeneity was found (x> = 048, p = 049, I* = 0%).
Therefore, the fixed effect model was utilized. There were no
statistical differences in the post-PLB pain between the SRP and
the CRP [WMD = —-0.27, 95% CI (—1.08, 1.61), p = 0.69]
(Figure 7C).
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A R S Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, R 9
Costa 2019 44 10.9 27 56 14.8 33 48.0% -1.20 [-7.71, 5.31]
Hyun 2005 265 51 27 121 22 32 52.0% 14.40[12.33, 16.47] =1
Total (95% CI) 54 65 100.0%  6.92[-8.36, 22.19]

1

Heterogeneity: Tau? = 115.60; Chi? = 20.03, df = 1 (P < 0.00001); I* = 95%

L L
T T T T
Test for overall effect: Z = 0.89 (P = 0.37) g - # 50 100

Favours [experimental] Favours [control]

B
Experimental (R) Control (C) Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% Cl IV, R 9
Costa 2019 44 10.9 27 55 14.8 30 471% -1.10 [-7.80, 5.60]
Hyun 2005 26.5 5.1 27 142 39 31 529%  12.30[9.94, 14.66] a
Total (95% Cl) 54 61 100.0%  5.98 [-7.13, 19.09]
ity 2= - Chi? = = = .12 = 939 t t t } }
?etfrfogeneltyl.l T?fu ) 283_2(;)8;:1 = (1)33?5, df =1 (P =0.0002); I = 93% -100 50 0 50 100
est for overall effect: Z = 0.89 (P = 0.37) Favours [experimental] Favours [control]
C
Cc S Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl 1V, Fixi 5% Cl
Costa 2019 55 148 30 5.6 14.8 33 4.4% -0.10[-7.42,7.22]
Hyun 2005 142 3.9 31 121 22 32 95.6% 2.10[0.53, 3.67]
Total (95% Cl) 61 65 100.0% 2.00 [0.47, 3.54]

T : T T 1
-100 -50 0 50 100
Favours [experimental] Favours [control]

Heterogeneity: Chi? = 0.33, df = 1 (P = 0.56); I = 0%
Test for overall effect: Z = 2.56 (P = 0.01)

FIGURE 5 | Risk evaluation for the bias of the literatures at TO. (A) CRP vs. SRP; (B) RRP vs SRP; (C) RRP vs. CRP.

A
R S Mean Difference Mean Difference
i 95% Cl IV, Fixed. 95% CI
Costa 2019 6.7 18.2 27 9.7 216 33 1.9% -3.00 [-13.07, 7.07]
Hyun 2005 15 28 27 M8 &i 32 981% -0.10[-1.51,1.31]
Total (95% Cl) 54 65 100.0% -0.16 [-1.55, 1.24]

T T 1

T :
-100 -50 0 50 100
Favours [experimental] Favours [control]

Heterogeneity: Chi*=0.31, df =1 (P = 0.58); I = 0%
Test for overall effect: Z = 0.22 (P = 0.83)

B
R Cc Mean Difference Mean Difference
% Cl 1V, Fixed, 95% CI
Costa 2019 6.7 18.2 27 6.2 15.7 30 2.6% 0.50 [-8.37, 9.37]
Hyun 2005 115 238 27 114 28 31 97.4% 0.10[-1.34, 1.54]
Total (95% Cl) 54 61 100.0% 0.11[-1.32, 1.54]
itv: Chiz = = = S 12 =09 + + i
?etf;ogeneltyl.l Cf:l t-%o—1(')d1f5 ;(_PO 8({)3.93), 12=0% ’_100 50 6 5'0 100
est for overall effect: Z = 0.15 (P = 0.88) Favours [experimental] Favours [control]
C
C S Mean Difference Mean Difference
__Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Costa 2019 6.2 15.7 30 9.7 21.6 33 21% -3.50[-12.77,5.77]
Hyun 2005 1.4 28 31 116 27 32 97.9% -0.20[-1.56, 1.16]
Total (95% Cl) 61 65 100.0% -0.27 [-1.61, 1.08]

100 50 0 50 100
Favours [experimental] Favours [control]

Heterogeneity: Chi? = 0.48, df =1 (P = 0.49); I = 0%
Test for overall effect: Z = 0.39 (P = 0.69)

FIGURE 6 | Risk evaluation for the bias of the literatures at T2. (A) CRP vs. SRP; (B) RRP vs SRP; (C) RRP vs. CRP.
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R S Mean Difference Mean Difference
% Cl V. R: % CI
Costa 2019 41 75 27 8.8 19.8 33 35.6% -4.70 [-12.02, 2.62]
Hyun 2005 13.7 3.3 27 116 27 32 64.4% 2.10 [0.54, 3.66]
Total (95% CI) 54 65 100.0% -0.32 [-6.70, 6.06]

Heterogeneity: Tau? = 15.82; Chi? = 3.17, df = 1 (P = 0.08); I> = 68%
Test for overall effect: Z=0.10 (P = 0.92)

B R (o4
1dy or Subg ean a ean al Weigh
Costa 2019 41 75 27 5.9 121 30 45.6%
Hyun 2005 13.7 33 27 236 5 31 54.4%
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Heterogeneity: Tau? = 28.72; Chi? = 8.03, df = 1 (P = 0.005); I* = 88%
Test for overall effect: Z = 1.54 (P = 0.12)

Heterogeneity: Tau? = 102.11; Chi? = 12.48, df = 1 (P = 0.0004); I> = 92%
Test for overall effect: Z = 0.68 (P = 0.49)

Mean Difference

-1.80 [-6.97, 3.37]
-9.90 [-12.06, -7.74] i

-6.21 [-14.11, 1.70]
L

C
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Costa 2019 5.9 121 30 88 198 33 46.5% -2.90[-10.92,5.12]
Hyun 2005 23.6 5 31 116 27 32 53.5% 12.00[10.01, 13.99] u
Total (95% Cl) 61 65 100.0%  5.08 [-9.49, 19.64]

FIGURE 7 | Risk evaluation for the bias of the literatures at T4. (A) CRP vs. SRP; (B) RRP vs SRP; (C) RRP vs. CRP.
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1 1
-100 -50 0 50 100
Favours [experimental] Favours [control]

I t t t
-100 -50 0 50 100
Favours [experimental] Favours [control]

PLB Position Compliance in the Cases

Both RCTs included in this metaanalysis focused on the
compliance of the PLB position. Costa et al. indicated that the
RRP group considered the procedure less acceptable than the SRP
group (p = 0.001) or the combined group (p = 0.002). There
was no difference between the SRP and the CRP groups (p =
0.77). Hyun et al. evaluated the overall acceptability of the biopsy
experience based on the visual simulation, which indicated that
the acceptability in the combined group was significantly lower
than that of the supine position (89.2 £ 2.6 vs. 94.5 £ 1.4, p =
0.047) and the RRR group (89.2 £ 2.6 vs. 94.7 £ 1.4, p = 0.046).
As the data extracted from Costa et al. were numeration data and
those from Hyun et al. were measurement data, we could not
conduct the metaanalysis. Nevertheless, we could confirm that
the supine position was more commonly accepted by the patients.

Effects of Post-PLB Recovery Position on Other
Complications

In the two trials, there were no severe adverse events such as
pneumothorax and abdominal hemorrhage. Costa et al. reported
that 38 cases (42.2%) showed at least one complication, mainly
pain. Thirty-six cases reported pain in the recovery phage (1-7
score). Two cases showed pain in the vasovagal reaction. Twenty-
five showed spontaneous relief in the pain. Ten (11.1%) received
an intravenous injection of paracetamol, and two cases received
an intravenous injection of pethidine for the pain analgesia.
Three cases showed vomiting and nausea.

DISCUSSION

Patients who underwent PLB are advised to receive a combined
position by UpToDate including an RRR position for 2 h followed

by SRP for 1h; however, an RRR position for 3h is proposed
by the 2020 BSG/RCR/RCP guideline 13. Up until now, there is
still no consensus on the effects of the recovery position on the
post-PLB complications and patient acceptability. On this basis,
there are variations in the post-PLB management in different
hospitals. This induced confusion for the procedure selection in
clinical settings (15). In this study, the two articles included in
the metaanalysis reported the inclusion and exclusion criteria,
together with the diagnostic method and post-PLB recovery
position. Therefore, the results of the metaanalysis showed
high reliability.

Pain is the most common complication of PLB (16, 17),
with about 25% of the cases presenting pain in the right upper
abdomen or right shoulder (1, 15, 18). Particularly, those (1-5%)
with moderate or severe pain should be admitted to a hospital
for further treatment (19). The combined position was proposed
by UpToDate as it was speculated to exert compressive effects;
however, there are no evidence-based proofs for it. For those who
underwent PLB, a supine position for at least 3h was proposed
by the British Society of Gastroenterology; however, there is still
no evidence for it (13). In this study, we enrolled two RCTs,
and then the metaanalysis was conducted, which showed that the
post-PLB pain score in the supine position was significantly lower
than that of the combined position at T0. This may be related to
the local stimulation-induced pain sensation by RRP or during
the body position changes (10, 11). There were no statistical
differences in the post-PLB pain score among the patients in the
supine position, RRP, and CRP at T2 and T4, respectively. Thus,
the CRP was not the ideal position for the recovery, which may
be related to the post-PLB pain induced by the body position
(11). For the supine position, it involved less changes in the
body position and was less affected by the interference factors.
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Therefore, fewer cases showed pain. The pathogenesis of pain
was associated with the fact that the hemorrhage induced by
a puncture would stimulate the abdomen and/or gallbladder.
In a previous study, laparoscopic hemostasis contributed to the
decline of pain (20). Besides, the ultrasonic-guided PLB induced
a decline of 30% in pain among those who received PLB using an
automatic cutting needle (21, 22). This may be related to the fact
that the ultrasonic-guided puncture would avoid any damages
to the vessels, which reduced the possibility of hemorrhage. In
addition, the puncture may not be performed after a try. The
application of a nitrous oxide system would reduce puncture-
induced pain (14). In cases of administration of fentanyl and
dormicum, the ultrasonic-guided puncture would attenuate the
pain and discomforts (23).

To evaluate the treatment efficiency, PLB should be given
twice or more. Poor acceptability is a response to the refusal
of the second PLB. Specifically, about 41% of the cases showed
poor acceptability for the PLB, and about 6-9% of them refused
to receive PLB again (24, 25). In this study, the two RCTs
investigated the acceptability of the patients to the different
body positions for PLB after discharge. Costa et al. indicated
that the right-side position group considered the procedure
less acceptable than the DRP group or the combined group.
In addition, there was no difference between the DRP and the
CRP groups. Hyun et al. indicated that the combined group was
significantly lower than that in the supine position and the RRP.
As the data extracted from Costa et al. were numeration data and
these from Hyun et al. were measurement data, we could not
conduct the metaanalysis. Nevertheless, we could confirm that
the supine position was more commonly accepted by the patients.
In a large clinical trial, the incidence of complications induced
by multiple punctures was significantly higher than that induced
by a single puncture. Venous channel and the handling of the
procedures were risk factors for the discomforts among these
patients (25). Multiple punctures would reduce the willingness
of the patients to undergo the PLB (25).

In a previous study, Chris et al. reported no other severe
complications except pain (11). In contrast, Rita et al. reported
the incidence of vasovagal reaction in two cases (2.2%) (10),
which was in line with the previous study (17, 25). As the
two RCTs enrolled in this study involved inadequate cases, we
did not observe any complications (e.g., hemorrhage). As there
were less severe post-PLB complications, the two RCTs did not
focus on the complication analysis. According to the previous
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