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Introduction:
Pyogenic liver abscesses (PLA) are pus cavi-
ties caused by necrosis of the liver parenchyma. 
Th e necrotic tissues are liquidized and merge to 
form pus cavities. Th is disease usually is acute 
and progressive; oft en resulting is sepsis, im-
pairment of liver function and disseminated 
intravascular coagulation. PLA account for al-
most 80% of all liver abscesses in the developed 
world and are most oft en polymicrobal. PLA 
has reported incidence of 0.5-0.8% in the West-
ern world and a frequency of 20 per 100,000 
admissions in hospitalized patients. When not 
diagnosed early and treated promptly, pyogenic 

livers abscess can be fatal, with reported mortal-
ity rates as high as 80-100%.    

Th ere are a variety of methods to drain the 
PLA including percutaneous needle or catheter 
drainage, laparoscopic drainage and open surgi-
cal drainage. Some authors have claimed that 
prectaneous drainage is more tolerable, than 
open surgery. On the other hand open drainage 
has been advocated to be superior as it allows 
loculi of the abscess to be broken down eff ec-
tively and subsequently large bore drains can be 
placed into the cavity. Also concomitant billiard 
pathology can be dealt with using this method. 

Abstract:
Objective: To compare the eff ectiveness of open drainage and percutaneous needle drainage 
of pyogenic liver abscess.
Study sample: Department of Surgery, Mardan Medical Complex, Mardan
Study design: Randornized Control trial.
Study duration: 6 months.19th January 2017 to 19th July 2017
Material and Methods: In this study a total of 238 (119 in each group) patients were observed. 
Patients with PLA in group A were subjected to open surgical drainage and patients in group 
B was subjected to percutaneous needle drainage. Post-operatively, all patients in the both 
groups were kept under observations for 3 days and discharged on the 3rd post-operative day 
if indicated. All the patients were followed up on the 7th post-operative day to determine inter-
vention eff ectiveness in the terms of total absences of abscess collection on ultrasound of liver, 
all the diagnostic and follow up radiological procedures was conducted by single experienced 
radiologist having minimum of 5 years of experience.
Results: In this study mean age in group-A mean age was 38 years with SD±1.67. Where as 
mean age mean age was 40 years with SD±2.93 in group-B. In group A 58% patients were male 
and 42% patients were female. Where as in group-B 55% patients were male and 45% patients 
were female. More over open Drainage technique was eff ective in 85% patients while Percuta-
neous Needle Drainage technique was eff ective in 70% patients.  
Conclusions: Our study concludes that open drainage is more eff ective than percutaneous 
needle drainage of pyogenic liver abscess.
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A comparative study has shown that open surgi-
cal drainage of PLA was highly associated with 
shock presentation then percutancous drain-
age in the clinical course (35.7% versus 14.3% 
p=0.007).  

However the overall success rate of the per-
cuntaneous needle drainage (65.86) and open 
drainage (72.5%) was statically insignifi cant.
On the other hand, in a study it has been shown 
that open surgical draining for PLA had a sig-
nifi cantly higher success rate than percutaneous 
drainage.

Th e current study is aimed to fi nd the best treat-
ment option for PLA in our local population 
aft er comparing the open drainage and needle 
aspiration. Th e rationale behind doing this study 
is that as mentioned above, the two studies giv-
ing diff erent results in terms of eff ectiveness of 
both procedures and there is a great need of de-
veloping local statistics in our population about 
eff ectiveness of both procedures. In our study, 
if open drainage is found to be either equally or 
more eff ective than needle aspiration for PLA. 
Th e results of this study will be shared with 
other general surgeons and other studies. Our 
recommendations is that further research work 
should be done specially considering complica-
tions of both procedures before we could come 
to a fi nal conclusion. By our study we conclude 
that open drainage to be routine and fi rst line 
treatment option for all patients with pyogenic 
liver abscesses.

Material and Methods:
Th is study carried out in the Department of 
Surgery, Mardan Medical Complex, Mardan. 
It is  randornized control trial carried out for 6 
months 19th  January 2017 to 19th July 2017. 
Our sampe size was 238 patients. Our sample 
technique was consecutive (non probability) 
sampling. Our inclusion criteria, all patients with 
a single pyogenic liver abscess of more than 5 cm 
in size in any lobe of the river and patients that 
are 10 -65 years of either gender. Our exclusion 
criteria was multiple liver abscesses in any part of 
the liver was excluded by ultrasound abdomen 
and CT scan abdomen with contrast. Secondary 

pyodenic liver abscess due to any intervention 
of hepatobilliary surgery was excluded from the 
study by known clinical record of hepatobilliary 
surgery. Patient with diabetic mellitus (fasting 
blood glucose of > 126 mg/dl) due to their poor 
immunity and high susceptibility to infection 
was excluded from study. Th e above mentioned 
conditions act as confounder’s and if included 
had introduce bias in the study result.  

Data collection procedure: Th e study was con-
ducted aft er approval from hospitals ethical and 
research committ ee. All patients meeting the in-
clusion criteria and presenting with PLA as per 
operational defi nition was included in the study 
through OPD and was admitt ed in the ward for 
further work up. Th e purpose and benefi ts of the 
study was explained to all patients and they were 
assured that the study is done purely for research 
and data publication and if agreed upon, a writ-
ten informed consent was obtained.

All patients were worked up with detailed histo-
ry and clinical examination followed by routine 
baseline pre operative investigation including 
like routine blood count prothroumbin  time, 
bleeding and clott ing time, LFT’s blood group-
ing and cross much, urine routine examination, 
blood and sugar, ECG and serum electrolytes. 
Th e patients were randomly allocated in two 
groups by lott ery method. Patients with PLA in 
group-A were subjected to open surgical drain-
age and patients in group-B was subjected to 
percutaneous needle drainage. Both the surgi-
cal procedures was conducted as per general 
surgery protocols and was conducted by single 
experience general surgeon having minimum of 
7 years of post fellowship experience.  

Post-operatively, all patients in the both groups 
were kept under observations for 3-days and 
discharged on the 3rdpost operative day if indi-
cated. 

All the patients were followed up on the 7th 
post-operative day to determine the eff ective-
ness in the terms of total absences of abscess on 
ultrasound of liver, all the diagnostic and follow 
up radiological procedures was conducted by 
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single experienced radiologist having minimum 
of 5 years of experience.

All the above mentioned information including 

name, age, and gender was record in a pre de-
signed performa. Strictly exclusion criteria had 
followed to control confounders and bias in the 
study results.

Data was analyzed by using a SPSS version 16.0. 
Mean standard deviation was calculated for con-
tinuous variable like age and pre operative size 
of the abscess. Frequency and percentages were 
calculated for gender, side of liver involved and 
eff ectiveness of the two procedures. Chi square 
test was used to compare the eff ectiveness be-
tween percutaneous needles drainage and open 
surgical drainage. P-value of ≤ 0.05 was con-
sidered signifi cant. Eff ectiveness was stratifi ed 
among age, gender, pre-operative size of the ab-
scess and side of liver involved to see the eff ect 
modifi cation. All the results were presented in 
the form of graphs and tables.       

Results:
In this study age distribution among two groups 
was analyzed as in group A 9(8%) patients were 
in age range 10-25 years, 38(32%) patients were 
in age range 26-40 years, 48(40%) patients were 
in age range 41-55 years, 24(20%) patients were 
in age range 56-65 years. Mean age was 38years 
with SD ± 1.67. Where as in group B 12(10%) 
patients were in age range 10-25 years, 39(33%) 
patients were in age range 26-40 years, 43(36%) 
patients were in age range 41-55 years, 25(21%) 
patients were in age range 56-65 years. Mean age 
was 40 years with SD±2.93. (as shown in table 
-1)

Gender distribution among two groups was 
analyzed as in group-A 69(58%) patients were 
male and 50(42%) patients were female. Where 
as in group-B 65(55%) patients were male and 
54(45%) patients were female. (as shown in 
table-2)

Sight of abscess among two groups was analyzed 
as in open drainage group 18(15%) patients 
had abscess on left  side and 101(85%) patients 
had abscess on right side while in percutaneous 
needle drainage group 18(15%) patients had 
abscess on left  side and 101(85%) patients had 
abscess on right side. (as shown in table-3)

Table-1: Age distribution (n=238)

Age Group-A Group-B 
10-25 years  9(8%) 12(10%)

26-40 year 38(32%) 39(33%)

41-55 years 48(40%) 43(36%)

56-65 years 24(20%) 25(21%)

Total 119(100%) 119(100%)

Mean and Sd 38years ± 1.67 40years ± 2.93
Group A: open drainage; Group B: Percutaneous needle drainage; Student t test was applied to compare 
mean, P value was 0.0001

Table-2: Gender distribution (n=238)

 Gender Group A Group B 
Male 69(58%) 65(55%)

Female 50(42%) 54(45%)

Total 119(100%) 119(100%)
Group A: open drainage; Group B: Percutaneous needle drainage; Chi square test was applied in which P 
value was 0.6012

Table-3: Sight of the abscess (n=238)

Sight of the Abscess Group A Group B 
Left 18(15%) 18(15%)

Right 101(85%) 101(85%)

Total 119(100%) 119(100%)
Group A: open drainage; Group B: Percutaneous needle drainage; Chi square test was applied in which P 
value was 1.0000

Table-4: Effi  cacy open drainage vs percutaneous needle drainage (n=238)

Effi  cacy Group A Group B 
Eff ective 101(85%) 83(70%)

Not eff ective 18(15%) 36(30%)

Total 119(100%) 119(100%)
Group A: open drainage; Group B: Percutaneous needle drainage; Chi square test was applied in which P 
value was 0.0053

Table-5: Stratifi cation of effi  cacy w.r.t age  (n=238)

Eff ective Group A Group B
10-25 years eff ective 8 10 0.7188

Not eff ective 1 2

9 12

26-40 years eff ective 33 29 0.1667

Not eff ective 5 10

38 39

41-55 years eff ective 42 31 0.0655

Not eff ective 6 12

48 43

56-65 years eff ective 21 19 0.2987

Not eff ective 3 6

24 25
Group A: open drainage; Group B: Percutaneous needle drainage
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Size abscess among two groups was analyzed as 
in open drainage group 30(25%) patients had 
abscess size 5-10 cm and 89(75%) patients had 
abscess size 11-15cm. While in percutaneous 
needle drainage group 42(35%) patients had 
abscess size 5-10 cm and 77(65%) patients had 
abscess size 11-15 cm. (table-4)

Size of abscess cavity among two groups was 
analyzed as in open drainage group 18(15%) 
patients had re-collection of abscess cavity and 
101(85%) patients did not had collection of 
abscess cavity. While in percutaneous needle 
drainage group 36(30%) patients had re-collec-
tion of abscess cavity and 83(70%) patients did 
not had collection of abscess cavity. (table-5)

Effi  cacy of open drainage vs percutaneous 
needle drainage was analyzed as open drainage 
technique was eff ective in 101(85%) patients 
and was not eff ective 18(15%) patients. While 

percutaneous needle drainage technique was ef-
fective in 83(70%) patients and was not eff ec-
tive in 36(30%) patients. (as shown in table-6)

Stratifi cation of effi  cacy with respect to age, gen-
der, pre operative size of the abscess and side of 
liver involved is given in table no 7-10.

Discussion:
Th e introduction of the percutaneous approach 
to liver abscesses was initially described by Ma-
Fadzean et al6,8 from Hong Kong in 1953. Th e 
literature in recent years suggests that percuta-
neous drainage of liver abscess is a safe and ef-
fective method for drainage of pyogenic liver ab-
scess.3,6-8 As a result, this modality has become 
as the treatment of choice, being superior to 
open drainage.4,8,9 Th e att raction of percutane-
ous drainage is related to its minimally invasive 
approach and the ability to perform the proce-
dure without general anesthesia. Selected series 
of percutaneous drainage report success rates 
of more than 95%.88,90,91 However, PD is not 
suitable for all patients with liver abscesses. In 
cases of rupture, diffi  cult access to the abscess 
due to anatomic location, coexisting pathology 
requiring open surgery, and open drainage be-
comes the only treatment option.8 In addition, 
the abscesses that fail to resolve aft er PD will 
also have to rely on an open surgical approach 
for successful management. Although the trend 
is toward percutaneous drainage, it is diffi  cult 
to  say which modality produces bett er clinical 
outcome. We hypothesized that open drainage 
can provide bett er clinical outcomes for liver 
abscesses larger than 5cm. To show this, open 
drainage mostly produced bett er resolution of 
fever and bett er success but with equally good 
morbidity and mortality rates as percutaneous 
drainage. Th ere is some evidence from surgical 
reported series to suggest this. Bertel et al8 re-
ported in a series of 39 patients and showed that 
the success rates were lower and hospitalization 
stay was longer than for the percutaneous drain-
age group. Similarly, Ferrucci JT et al17 also re-
ported bett er success with open drainage (9.5 
versus 36%), and more recently Herman et al19 
reemphasized their good results of open drain-
age when compared with percutaneous drainage 

Table-6: Stratifi cation of effi  cacy w.r.t gender   (n=238)

Gender Eff ective Group A Group B P value
Male Eff ective 60 47 0.0346

Not eff ective 9 18

69 65

Female Eff ective 44 42 0.1686

Not eff ective 6 12

50 54
Group A: open drainage; Group B: Percutaneous needle drainage

Table-7: Stratifi cation of effi  cacy w.r.t sight of abscess    (n=238)

Sight of abscess Eff ective Group A Group B P value
Left eff ective 16 14 0.3711

Not eff ective 2 4

18 18

Right eff ective 88 75 0.0205

Not eff ective 13 26

101 101
Group A: open drainage; Group B: Percutaneous needle drainage

Table-8: Stratifi cation of effi  cacy w.r.t size of the abscess (n=238)

Sight of abscess Eff ective Group A Group B P value
5-10 cm Eff ective 26 34 0.5212

Not eff ective 4 8

30 42

11-15 cm Eff ective 78 55 0.0091

Not eff ective 11 22

89 77
Group A: open drainage; Group B: Percutaneous needle drainage
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for successful treatment (91.5% versus 69.2%). 
However, such comparison of percutaneous 
drainage with open drainage was largely diffi  cult 
and criticized for selection bias.

Our paper is the fi rst study in the literature that 
compares the 2 modalities for treatment of large 
liver abscesses >5 cm. Abscesses that were ame-
nable to only open drainage, like rupture or con-
comitant surgical pathology requiring urgent 
surgical exploration, were excluded from the 
study according to our criteria listed. In addi-
tion, the dichotomous fi rst-line treatment pref-
erences for percutaneous drainage and open 
drainage, unique in our department, allowed for 
a reasonable comparison between the groups. 
Th e patient, clinical, and abscess profi les be-
tween the 2 groups are similar.

In this study, we have demonstrated that the 
surgical approach can provide a bett er clinical 
outcome than the percutaneous approach for 
abscesses larger than 5cm. Th is was signifi cant 
in terms of number of treatment failures, num-
ber of secondary procedures, and hospitaliza-
tion stay. Th e resolution of sepsis as defi ned by 
decrease of fever showed a trend towards faster 
resolution by open drainage than by percuta-
neous drainage, but this did not show any sta-
tistical signifi cance. Most important, the use of 
surgical drainage did not come at an increased 
morbidity or mortality for our patients.

Drainage of large liver abscesses may be more 
diffi  cult to achieve percutaneously. Th ere are 
several advantages that surgical drainage, over 
percutaneous drainage that is evident in our 
results. First, in our series, multi-loculation is 
found in 80% of the abscesses treated. Th e role 
of percutaneous drainage of septated and multi-
loculated abscesses is not clear. Ferrucci JT et 
al17 and Barakate et al18 suggested that multi-
loculation contributes to poorer drainage due 
to several compartments of the abscess, due to 
septi reducing the eff ectiveness of percutane-
ous drainage. Surgical drainage allows adequate 
treatment of  loculations and more complete 
drainage. Second, the use of open surgery pro-
vides bett er resolution of the abscess intra-

operatively than during percutaneous drainage 
procedures. Th is allows for accurate localiza-
tion, planning of drainage route, localization, 
and avoidance of injury to vascular and bili-
ary structures. In addition, complete drainage 
of the abscess cavity can be checked. Th is has 
also contributed to the lower-than-previous-
ly reported complications related to surgical 
drainage. We advocate the routine use of intra 
operative ultra sound (IOUS) for all surgical 
drainage procedures. Th ird, surgical drainage al-
lows the accurate drainage and placement of the 
drainage catheter to all portions of the liver and 
from all angles, with mobilization of the liver 
if necessary. Th is is oft en aided by palpation of 
the abscess wall if superfi cial. Fourth, surgical 
drainage allows for a soft  large-bore tube drain 
to be placed for bett er drainage of residual vis-
cid pus and necrotic debris. Th is would not be 
possible with the pigtail catheter or cope loop 
used for percutaneous drainage, resulting in a 
larger number of catheter-related complications. 
Fift h, intraoperative US also allows for localiza-
tion and drainage of satellite abscesses that may 
be missed on CT. Lastly, the patients compared 
here underwent surgical drainage and percuta-
neous drainage as fi rst-line treatments rather 
than surgical drainage as a backup modality for 
failed percutaneous drainage. Th is represents a 
more aggressive approach to liver abscess treat-
ment. However, it also refl ects the ability of sur-
gical drainage to deal large abscesses in a bett er 
way, leading to less failures and shorter hospital 
stay.

Surgical drainage did not show a statistically sig-
nifi cant diff erence to percutaneous drainage in 
terms of time to defervescence of fever, although 
there was a trend towards faster resolution of 
sepsis. However, this involved comparison of 
only successful treatments within the percuta-
neous drainage and surgical drainage group. Th e 
number of failures in the percutaneous drain-
age group contributed to the increased number 
of secondary procedures required and also the 
increase in length of hospital stay aft er drain-
age.11,12,18,21 Th is leads indirectly to an increase 
in cost of treatment of each patient. Failures in 
percutaneous drainage occurred in 27.8% of 



130

Pak J Surg 2019; 35(2): 125-131

Comparison of eff ectiveness of open drainage and percutaneous needle drainage of pyogenic liver abscess

cases. Th e major causes were catheter-related 
and progression of sepsis. Catheter-related com-
plications include 3 blockages, 1 slippage, and 1 
development of a empyema of the chest aft er the 
drainage track traversed the pleural space. Some 
of these could have been circumvented with the 
use of larger drainage catheters and further im-
proved with bett er interventional radiology ex-
pertise and bett er case selection for PD.

Previously, authors reported in-hospital mortal-
ity rates for operative treatment to be up to 15% 
to 25%.13,14,21,22 However, this was not seen in our 
series. Th e mortality rate for surgical drainage 
and percutaneous drainage is 4.5% and 2.8%, 
respectively. Th is is much lower than previ-
ously reported for the surgical drainage  group. 
Th is suggests that surgical drainage as fi rst-line 
treatment produces equally good mortality out-
comes as  percutaneous drainage. Delay in de-
fi nitive treatment and progression of sepsis may 
have contributed to apparent operative failures 
in previously reported series. A notable diff er-
ence in our series compared with those pub-
lished that could contribute to our good results 
is the low number of associated malignancies 
and high number of cryptogenic abscesses.23

Our study can be criticized for its patient and 
treatment selection, the lack of assessment of 
quality-of-life issues when comparing surgical 
drainage and percutaneous drainage, as well as 
the retrospective nature of assessment of out-
come. However, it highlights the possibility that 
surgical drainage does have a role in fi rst-line 
management for large liver abscesses more than 
5cm and should not be regarded as inferior or as 
a salvage procedure. It can result in bett er clini-
cal outcomes than percutaneous drainage with 
comparable morbidity and mortality. Th is forms 
the rationale for a randomized trial comparing 
surgical drainage with percutaneous drainage to 
circumvent the selection bias and address this 
controversial issue.

Conclusion:
Our study concludes that open drainage is more 
eff ective than percutaneous needle drainage of 
pyogenic live abscess.
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