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!
<,((,1E9:/
/
"++!*-1+#5/5!?,$*/-$0!P/'/!01%/5#+/5!)&'!$%'//!?&0$&?/',$*=/!)&++&PE#?0!,$!$P&!P//A0:!$%'//!,-5!0*c!
@&-$%0:!)&'!1+*-*1,+!/=,+#,$*&-!&)!%/,+*-3!,0!P/++!,0!h/c-/'!)/1,+!*-1&-$*-/-1/!01&'/B!C.6!01,--*-3!
P,0!?/')&'@/5!,$!^E@&-$%0!)&++&PE#?:!)&'!?,$*/-$0!P*$%!1+*-*1,+!%/,+*-3!,-5!-&!0*3-!&)!'/1#''/-1/!,$!
?%40*1,+!/c,@*-,$*&-B!h%/-/=/'!$%/'/!P,0!,!0#0?*1*&-!&)!'/1#''/-1/!&'!,I01/00!)&'@,$*&-:!
/c,@*-,$*&-!#-5/'!3/-/',+!,-/0$%/0*,!P,0!?/')&'@/5B!U#'$%/'!1+*-*1,+!)&++&PE#?!)&'!%/,+*-3!,-5!
'/1#''/-1/!P,0!5&-/!,$!QV!@&-$%0:!)&'!?,$*/-$0!P%&!,1%*/=/5!1+*-*1,+!,-5!',5*&+&3*1,+!%/,+*-3!,$!^E
@&-$%0!)&++&PE#?B!
/
3)+)/C,((26+4,&/
/
O%/!1&++/1$/5!5,$,!*-1+#5/5!?,$*/-$0K!5/@&3',?%4:!9'&%-K0!5*0/,0/:!0#'3*1,+!)*-5*-30:!"8.9!,-,+40*0:!
)&++&PE#?!1+*-*1,+!)*-5*-30:!h/c-/'!U/1,+!6-1&-$*-/-1/!21&'/!,-5!C.6!01,--*-3B!!
/
7+)+45+46)(/)&)(.545/
/
9&-$*-#&#0!=,'*,I+/0!P/'/!,-,+4R/5!#0*-3!0*@?+/!5/01'*?$*=/!0$,$*0$*1,+!$/0$0!T+E$/0$!,-5!h*+1&c&-!
',-AE0#@!TC,--Eh%*$-/4Y!$/0$Y!,-5!P/'/!/c?'/00/5!*-!)'/d#/-1*/0!,-5!@/,-!P%/-!,??'&?'*,$/B!
U&++&P*-3!G&'@,+*$4!$/0$0:!1/++!5,$,!P/'/!,-,+4R/5!#0*-3!#-?,*'/5!+E$/0$!,-5!D/,'0&-!1&''/+,$*&-!T'YB!!



! $+!

"!=,+#/0!I/+&P!WBWZ!P/'/!1&-0*5/'/5!0*3-*)*1,-$B!2$,$,!0$,$*0$*1,+!0&)$P,'/!?,1A,3/!=/'0*&-!Q^BW!,-5!
r',?%D,5!D'*0@!i!P/'/!#0/5B!
!
!

!
U*3B!QW(!9&@I*-/5!*-N/1$*&-!&)!),$E3',)$!/-'*1%/5!P*$%!"8.9!,-5!0#'3*1,+!5/I'*5/@/-$!,-5!1+&0#'/!&)!
$%/!,-,+!)*0$#+,B!

a: Lipoaspirate (upper layer) harvested with water-jet 
liposuction from the anterior abdomen 

b: while the lipoaspirate left to sediment at the 
operating theatre, the fistula is curated, and internal 
opening is closed with two-layer absorbable sutures 

c: the lipoaspirate is directly injected around the entire 
length of fistula tract. When the ADRC suspension is 
ready, it is injected into the same site of lipoaspirate 
injection 

d: Complete healing at 6 months follow-up 



! $"!

8259(+5/
!
8#'*-3!$%/!0$#54!?/'*&5:!Q]!?,$*/-$0!P/'/!)&#-5!/+*3*I+/!)&'!$%/!0$#54B!;-/!?,$*/-$!P,0!/c1+#5/5!5#/!
$&!/c,1/'I,$*&-!&)!9'&%-!5*0/,0/!,-5!P/*3%$!+&00!T7C6!I/+&P!QXBZY!5/0?*$/!*-$/-0*=/!@/5*1,+!
$'/,$@/-$B!QV!?,$*/-$0!'/1/*=/5!$%/!*-$/-5/5!$'/,$@/-$!,-5!1&@?+/$/5!$%/!&I0/'=,$*&-!?/'*&5B!!
!
32*,@-):?./)&>/59-@46)(/>)+)/
/
O,I+/!Z!0%&P0!$%/!5/@&3',?%*1!1%,',1$/'*0$*10!&)!$%/!0$#54!?&?#+,$*&-B!"++!I#$!$%'//!?,$*/-$0!'/1/*=/5!
,5N#=,-$!@/5*1,+!$%/',?4!TI*&+&3*1,+!$'/,$@/-$!,+&-/!*-!0*c!,-5!I*&+&3*1,+!$'/,$@/-$!?+#0!*@@#-/!
@&5#+,$*&-!*-!$%'//YB!O%/!@/,-!+/-3$%!&)!)*0$#+,!P,0!LBZ!1@!TiZj!96!]BVEZBXY:!,++!)*0$#+,0!P/'/!%*3%!
$',-00?%*-1$/'*1!,-5!*-!$P&!?,$*/-$0!$%/'/!P/'/!$P&!/c$/'-,+!&?/-*-30B!;-/!?,$*/-$!%,5!,!5*=/'$*-3!
1&+&0$&@4B!!
O%/!@/,-!$&$,+!=&+#@/!&)!+*?&,0?*',$/!P,0!V^]!@+!TiZj!96!VVWE]W[Y!,-5!$%/!@/,-!=&+#@/!&)!
+*?&,0?*',$/!*-N/1$/5!P,0!LW!@+!TiZj!96!]QELiB^YB!"!@/,-!&)!V]]!@+!TiZj!96!Q[LEViVY!&)!$%/!
+*?&,0?*',$/!P,0!#0/5!)&'!"8.9!*0&+,$*&-B!O%/!,=/',3/!-#@I/'!&)!*-N/1$/5!"8.9!1/++0!P,0!][B^!
@*++*&-!TiZj!96!ViB]ELZBXYB!
!

!
!
O,I+/!Z(!8/@&3',?%*1!1%,',1$/'*0$*10!&)!$%/!?,'$*1*?,-$0!
!
!
/
/
8269--2&62/)&>/?2)(4&@/
/
O%'//!?,$*/-$0!%,5!)*0$#+,!'/1#''/-1/!P*$%*-!$%/!VEP//A0!)&++&PE#?B!G*-/!?,$*/-$0!T[ZjY!%,5!,!
1&@?+/$/!1+&0#'/!&)!$%/!)*0$#+,!$',1$!,-5!P/'/!)'//!&)!04@?$&@0!,$!^E@&-$%0!,-5!,$!&-/E4/,'!)&++&PE
#?B!"?,'$!)'&@!$%/!'/1#''/-1/0:!$%/'/!P/'/!-&!0/'*&#0!0#'3*1,+!1&@?+*1,$*&-0!T9,+=*/-E8*-5&!3',5/!666!
&'!,I&=/Y!&I0/'=/5!*-!,-4!1,0/0B!h&#-5!%/,+*-3!P,0!,1%*/=/5!*-!/*3%$!&)!$%/!$P/+=/!?,$*/-$0!T^[jY!,$!

!"#$"%&'()*++(%,(, & -- &

./*0( &'()*++(%,(, & - &

Co-morbidity  - &

Duration of fistula  
1(2%&"%&+*%#$3&
41"%51267&

&
89:9&

4; 5-<97&

Duration of Crohn  
1(2%&"%&=(2'3&
41"%51267&

&
;:<&

4- 59<7&
&

&

Gender  
12>(&
?(+2>(&

&
<&
@&

Age 
1(2%&"%&=(2'3&
41"%51267&

&
<<&

4995A-7&

BMI  
1(2%&&
41"%51267&

&
9B:@&

49C:CB5<B:C<7&

Smoking habits &

D+*E('3& <&

FG"#&& <&

H*%53+*E('3& I &

Alcohol consumption &



! $#!

QVEP//A0!)&++&PE#?B!O%/!1&@?+/$/!%/,+*-3!&)!$%/!)*0$#+,!P,0!1&-)*'@/5!I4!C.6!01,--*-3!,$!^E@&-$%0!
)&++&PE#?!*-!/*3%$!&)!$%/!-*-/!?,$*/-$0:!,-5!$%/!+,0$!?,$*/-$!%,5!'/3'/00*&-!&)!$%/!)*0$#+,!P*$%&#$!)+#*5!
1&++/1$*&-B!
!
"8.9!1%,',1$/'*R,$*&-!'/=/,+/5!-&!0*3-*)*1,-$!5*))/'/-1/0!*-!$%/!1/++!4*/+50!I/$P//-!@,+/!,-5!)/@,+/!
?,$*/-$0!*-!$%/!?'/0/-$!0$#54!T?kWBiQQY!,-5!*@?&'$,-$+4:!,+0&!-&!'/+,$*&-!$&!@/5*1,+!$%/',?4!T?kWBZZVYB!
C/5*1,+!$%/',?4!5*5!-&$!,??/,'!$&!%,=/!,-!*@?,1$!&-!,-4!&)!$%/!,-,+4R/5!1/++!?,',@/$/'0!$%,$!,++!P/'/!
P*$%*-!-&'@,+!',-3/B!>/@&''%,3/!5#/!$&!$%/!+*?&0#1$*&-!?'&1/5#'/!0%&P/5!$&!%,=/!,!-/3,$*=/!
1&''/+,$*&-!$&!$%/!?/'1/-$,3/0!&)!9U<EU0!T?kWBWWXXY!,-5!-#1+/,$/5:!-&-E%/@,$&?&*/$*1!98]QE98]L|!
0$'&@,+!1/++0!T?kWBWVWiYB!"0!$%/!98]L!5/)*-/0!$%/!0$'&@,+!?'&3/-*$&'0!1,?,I+/!&)!1+&-,+!/c?,-0*&-!*-!
$%/!9U<EU!,00,4oZZp:!$%*0!)*-5*-3!0#33/0$0!$%,$!$%/!$&$,+!4*/+5!&)!0$'&@,+!1/++0!@,4!I/!,))/1$/5!I4!
%/@&''%,3/B!>&P/=/':!,0!)&'!,++!&$%/'!1/++!?,',@/$/'0:!$%/!-#@I/'!&)!*-N/1$/5!-#1+/,$/5:!-&-E
%/@,$&?&*/$*1!98]QE98]L|!"8.9!P,0!-&$!0*3-*)*1,-$+4!5*))/'/-$!I/$P//-!'/0?&-5/'0!,-5!-&-E
'/0?&-5/'0B!!
!
/
<26)(/%&6,&+4&2&62/
/
O%/!@/,-!h/c-/'!U/1,+!6-1&-$*-/-1/!01&'/!P,0!'/5#1/5!I4!@&'/!$%,-!ZWj!,$!^E@&-$%0!)&++&PE#?!
1&@?,'/5!$&!I,0/+*-/!@/,0#'/@/-$!TU*3B!QQYB!
!
!
!
!
!
!

!
!
U*3BQQ(!V61&.#(!-&!H#=&#0!D#$1/!b&$%&)-&#&$#!"$%0#8!
!



! $$!

?61'5116+(!
!
Q/*'%#%&'%6).*))H2")03&%')*Y3*#.*'X0/*'2",)0')034MZ'
!
O%/!@*-*@,+!*-=,0*=/!,??'&,1%!*-!$%/!$'/,$@/-$!&)!,1#$/!?/'*,-,+!,I01/00!#0*-3!-//5+/!,0?*',$*&-!P,0!
,00&1*,$/5!P*$%!0*3-*)*1,-$+4!%*3%/'!'/1#''/-1/!',$/!&)!TLQjY!1&@?,'/5!$&!1&-=/-$*&-,+!*-1*0*&-!
5',*-,3/!TQZjY:!,-5!P*$%!1&@?,',I+/!',$/0!&)!0#I0/d#/-$!)*0$#+,!)&'@,$*&-!&)!TQLjY!,-5!TQ^jY!
'/0?/1$*=/+4B!O%/!'/0#+$0!&)!$%/!1#''/-$!0$#54!+*/!P*$%*-!?'/=*&#0+4!'/?&'$/5!=,'*,I+/!',$/0!&)!
'/1#''/-1/!,-5!)*0$#+,!)&'@,$*&-!)&++&P*-3!1&-=/-$*&-,+!*-1*0*&-!5',*-,3/!oQ:Z:^:[:V^poQXp!,-5!@*3%$!
I/!/c?+,*-/5!I4!$%/!0$#54!5/0*3-!,-5!?,$*/-$0K!0/+/1$*&-!,0!?,$*/-$0!P*$%!,!%*0$&'4!&)!,-,+!
,I01/00\)*0$#+,!P*$%*-!^!@&-$%0!P/'/!/c1+#5/5B!"?,'$!)'&@!$'/,$@/-$!$4?/:!-&-/!&)!$%/!,-,+4R/5!'*0A!
),1$&'0!P,0!0*3-*)*1,-$+4!,00&1*,$/5!P*$%!'/1#''/-1/!&)!$%/!,I01/00B!!
!
"?,'$!)'&@!/,'+*/'!P&#-5!%/,+*-3!*-!$%/!-//5+/!,0?*',$*&-!3'&#?:!-&!@,N&'!,5=,-$,3/0!'/3,'5*-3!$%/!
0/1&-5,'4!&#$1&@/0!P/'/!&I0/'=/5:!#0*-3!-//5+/!,0?*',$*&-!,0!,!@*-*@,+!*-=,0*=/!$'/,$@/-$B!
>&P/=/':!P%/-!$,A*-3!*-$&!1&-0*5/',$*&-!$%/!?'/=*&#0+4!'/?&'$/5!%*3%!1&0$!&)!$'/,$@/-$!,-5!)&++&P!#?!
&)!,-,+!)*0$#+,!oZ^p:!/,'+4!P&#-5!%/,+*-3!1,-!I/!1&-0*5/'/5!,-!*@?&'$,-$!,5=,-$,3/!P%/-!#0*-3!-//5+/!
,0?*',$*&-:!/0?/1*,++4!P%/-!Zij!&)!$%/!?,$*/-$0!%/,+/5B!
!
F2+?,>,(,@46)(/6,&54>2-)+4,&5/
/
O%/!,I0/-1/!&)!,-,+40*0!&)!'/0*0$,-1/!$&!9+*-5,@41*-:!$%/!@#+$*1/-$/'!,??'&,1%!oZ[p:!$%/!$'/,$@/-$!I4!
N#-*&'!0#'3*1,+!'/0*5/-$0!,-5!@*00*-3!5,$,!@*3%$!I/!1&-0*5/'/5!0$#54!+*@*$,$*&-0B!>&P/=/':!1&@?+/$/!
1,0/!,-,+40*0!P,0!?&00*I+/!*-!XWj!&)!$%/!?,$*/-$0!,-5!P*$%!0*@*+,'!'/0#+$0B!O%/!?'/0/-$!0$#54!@*''&'/5!
%&P/=/'!$%/!5,*+4!1+*-*1,+!0*$#,$*&-B!
!
Q/*'$"#"$%&'"#(%)"(*'0,*%0$*#0'-+0"-#'2-,'/"1/'%#%&'2")03&%'X0/*')*.-#4')034MZ'
!
O%*0!',-5&@*R/5!0$#54!0%&P/5!0*3-*)*1,-$+4!%*3%/'!'/1#''/-1/!',$/!&)!$%/!)*0$#+,!,)$/'!J""UO!T^ZjY!
1&@?,'/5!P*$%!U2.!TV[jYB!;-+4!&-/!&)!$%/!'*0A!),1$&'0!T+/-3$%!&)!$%/!)*0$#+,Y!*-=/0$*3,$/5!P,0!
0*3-*)*1,-$+4!,00&1*,$/5!P*$%!)*0$#+,!'/1#''/-1/B!O%/!5/@&3',?%*1!1%,',1$/'*0$*10!&)!$%/!0$#54!
?&?#+,$*&-!P/'/!0*@*+,'!$&!$%&0/!'/?&'$/5!*-!?'/=*&#0!0$#5*/0!oQ:V^:Vip!P*$%!@,+/0!I/*-3!,))/1$/5!VBZ!
$*@/0!@&'/!$%,-!)/@,+/0!,-5!@/,-!,3/!*-!$%/!)*)$%!5/1,5/!&)!+*)/B!!
!
O%/!'/1#''/-1/!',$/!,)$/'!U2.!*-!$%/!?'/0/-$!0$#54!P,0!%*3%/'!$%,-!?'/=*&#0+4!'/?&'$/5!oV[:VX:V^p!,-5!
@*3%$!I/!/c?+,*-/5!I4!*-1+#0*&-!&)!&-+4!?,$*/-$0!P*$%!%*3%!)*0$#+,!,-5!$%,$!$%/!?'/=*&#0+4!'/?&'$/5!
'/1#''/-1/!*-1+#5/5!$%/!'/0#+$0!)'&@!'/E&?/',$*&-0B!O%/!'/1#''/-1/!&)!)*0$#+,!,)$/'!J""UO!P,0!
1&-0*5/',I+4!%*3%/'!T^ZjY!*-!$%*0!0$#54!1&@?,'/5!$&!?'/=*&#0+4!'/?&'$/5!0$#5*/0:!P%*1%!,+0&!*-1+#5/5!
?,$*/-$0!P*$%!-&-E1&@?+/c!)*0$#+,0B!>*3%!'/1#''/-1/!',$/!P,0!?'/=*&#0+4!'/?&'$/5!,)$/'!J""UO!)&'!
%*3%!$',-00?%*-1$/'*1!,-,+!)*0$#+,!oZXpB!./1#''/-1/0!&11#''/5!,$!$%/!&?/',$*&-!0*$/B!C.6!01,--*-3!P,0!
-&$!?/')&'@/5!*-!'/1#''/-$!)*0$#+,!?,$*/-$0B!O%/'/)&'/:!*$!P,0!-&$!1/'$,*-!P%/$%/'!$%/!'/1#''/-1/0!,'/!
@*00/5!0/1&-5,'4!$',1$0!&'!&'*3*-,+!)*0$#+,0B!6$!*0!/,0*/'!$&!I/+*/=/!$%,$!'/1#''/-1/!&)!$%/!&'*3*-,+!$',1$!
&11#'0!*-!$%/!J""UO!3'&#?B!
!
9&-0*5/'*-3!$%/!0/1&-5,'4!)#-1$*&-,+!&#$1&@/:!$%*0!0$#54!),*+/5!$&!0%&P!,-4!,5=,-$,3/!*-!,??+4*-3!
$%/!@*-*@,+!*-=,0*=/!$'/,$@/-$!&)!J""UO!1&@?,'/5!$&!U2.B!G&!*@?,*'@/-$!&)!$%/!)/1,+!1&-$*-/-1/!
)&++&P*-3!I&$%!$'/,$@/-$0!P,0!0%&P-!*-!$%*0!0$#54B!8/0?*$/!$%/!5/1'/,0/!*-!?'/00#'/!@/,0#'/@/-$0!I4!
,-,+!@,-&@/$'4:!$%*0!P,0!-&$!'/)+/1$/5!*-!)/1,+!1&-$*-/-1/!,0!/=,+#,$/5!I4!$%/!h/c-/'!01&'/B!O%/!



! $%!

?'/0/-1/!&)!,-!,-,+!0?%*-1$/'!5/)/1$!,-5!$%/!0*R/!&)!$%/!5/)/1$!,+&-3!P*$%!@/,-!0d#//R/!?'/00#'/!P/'/!
?'/=*&#0+4!)&#-5!$&!1&''/+,$/!$&!)/1,+!*-1&-$*-/-1/!01&'/!oZipB!>&P/=/':!$%/!?'/0/-1/!&)!,!5/)/1$!*-!$%/!
*-$/'-,+!,-,+!0?%*-1$/'!,$!)&++&PE#?!5*5!-&$!0*3-*)*1,-$+4!,))/1$!$%/!'/0#+$0!&)!,-,+!@,-&@/$'4!&'!)/1,+!
*-1&-$*-/-1/!01&'/!*-!$%/!?'/0/-$!0$#54!,-5!@*3%$!I/!/c?+,*-/5!I4!$%/!$P&!5*))/'/-$!0$#54!?&?#+,$*&-0B!
6@?'&=/@/-$!*-!d#,+*$4E&)E+*)/!)&++&P*-3!$'/,$@/-$!P*$%!J""UO!P,0!?'/=*&#0+4!'/?&'$/5!o]]p!I#$!
$%*0!0$#54!0%&P/5!*@?'&=/@/-$!*-!d#,+*$4E&)E+*)/!@/,0#'/@/-$0!P,0!*-!),=&'!)&'!U2.B!O%*0!@*3%$!I/!
5#/!$&!$%/!0*3-*)*1,-$+4!%*3%/'!'/1#''/-1/!',$/!,-5!5/+,4/5!P&#-5!%/,+*-3!*-!$%/!J""UO!3'&#?B!
!
F2+?,>,(,@46)(/6,&54>2-)+4,&5/
/
O%/!/$%*1,+!1&-0*5/',$*&-!&)!0,)/$4!,-5!I/-/)*$!oZLp!+/5!$&!/,'+4!1/00,$*&-!&)!$%/!0$#54!I,0/5!&-!$%/!
),1$!&)!0*3-*)*1,-$+4!%*3%/'!',$/!&)!'/1#''/-1/!*-!$%/!J""UO!3'&#?B!O%*0!P*$%!$%/!,1$#,+!-#@I/'!&)!
*-1+#5/5!?,$*/-$0:!@*3%$!I/!1&-0*5/'/5!,0!0$#54!P/,A-/00B!"+$%&#3%!$%/!0#'3*1,+!?'&1/5#'/0!P/'/!,++!
?/')&'@/5!I4!5/5*1,$/5!)*0$#+,!0#'3/&-!P*$%!$%/!-/1/00,'4!$',*-*-3!*-!I&$%!?'&1/5#'/0:!+/,'-*-3!1#'=/!
@*3%$!I/!,!1&-)&#-5/'B!;$%/'!+*@*$,$*&-0!@*3%$!*-1+#5/!$%/!0$#54!I/*-3!,!0*-3+/!0#'3/&-!0*-3+/!1/-$'/!
0$#54!P*$%!+,1A*-3!/c$/'-,+!=,+*5*$4!,-5!$%/!0$#54!P,0!,+0&!#-5/'?&P/'/5!,0!$%/!5/0*'/5!0,@?+/!
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U2.B!O%/!)*0$#+,!'/1#''/-1/!',$/!P,0!%*3%/'!*-!I&$%!3'&#?0!$%,-!,-$*1*?,$/5B!
'
B'#*_'0,*%0$*#0'-+0"-#'2-,'2")03&%'"#'+*,"%#%&'<,-/#N)'4")*%)*'X0/*'0/",4')034MZ'
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Abstract
Purpose Needle aspiration of an acute simple perianal abscess may be an alternative to conventional incision drainage with
potential advantages in wound healing, functional outcome, and quality of life. The aim and objectives of the study are to
compare the outcome of needle aspiration and postoperative antibiotics with that of conventional surgical incision drainage of
acute perianal abscess. The primary outcome was abscess recurrence. Secondary outcomes were fistula formation, wound
healing, quality of life, and fecal continence.
Methods This is a three-center randomized controlled trial, including adults with acute perianal abscess. The needle aspiration
group received clindamycin for one week postoperatively. All included patients were scheduled for a follow-up at 2, 12, and 52
weeks postoperatively including physical examination, quality of life assessment (SF 36 questionnaire), and fecal continence
(Wexner score).
Results A total of 98 patients were included. The recurrence rate was 41% in needle aspiration and 15% in incision drainage, with
HR of 3.033 (p = 0.014). Fistula formation was 15% without significant difference between the groups. There was no significant
difference in wound healing, quality of life, or fecal incontinence scores.
Conclusion Needle aspiration with postoperative antibiotics cannot be recommended as an alternative for surgical incision in the
treatment of acute perianal abscess.
Trial registration number ClinicalTrials.org with identification number NCT02585141, initial release on 15 October 2015.

Keywords Perianal abscess recurrence . Anal fistula . Needle aspiration . Fecal incontinence . Quality of life

Background

Surgical incision drainage is widely accepted as a standard
treatment of perianal abscesses, but it is often associated with
postoperative pain and discomfort, prolonged wound healing,
and excessive healthcare and societal cost [1]. Short-term and
long-term fecal incontinence problems in various degrees
have been reported in retrospective studies with lack of

standardized and comparable data [2, 3]. Recurrence of
perianal abscess after surgical incision drainage has been re-
ported with great discrepancy in the literature, varying from
4% to 68% [2–7]. The incidence of subsequent fistula forma-
tion is reported to occur in a quarter to one third of patients
treated by incision and drainage [1, 5, 6, 8, 9]. Most of these
published papers are retrospective studies with various obser-
vation periods and incomparable data. The risk factors asso-
ciated with recurrence and fistula formation, including age,
gender, comorbidity, and smoking and alcohol habits, are pre-
viously reported with contradicting results [2, 5, 8, 10–12].

A minimally invasive approach with catheter drainage for
the treatment of acute perianal abscess has also been reported
[13]. This may be conducted as an outpatient regimen, with
less discomfort and with similar results to those of the con-
ventional incisional treatment in terms of recurrence and sub-
sequent fistula formation [13–17]. The method has not gained
wide acceptance, as there may be some problems with secur-
ing the catheter in place. Needle aspiration under ultrasound
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guidance has been shown to be safe and effective in the treat-
ment of breast abscess [18–20], but it has not been reported as
an alternative treatment for perianal abscess.

The aim of the present study was to compare the outcome
of needle aspiration and postoperative antibiotics with that of
standard surgical incision and drainage. The primary outcome
was recurrence of abscess. The secondary outcomes were fis-
tula formation, time to wound healing, fecal incontinence as
measured by the Wexner fecal incontinence score [21], and
quality of life scoring, using Short Form (Rand SF-36) [22].

Methods

This study was a randomized controlled open-label trial to
compare the outcome of treatment of acute perianal abscess
by needle aspiration drainage (minimally invasive) and single
broad-spectrum antibiotic with standard incision drainage.
The study was reported in accordance with the CONSORT
Statement [23]. The study was conducted at three surgical
departments, one university hospital (Odense University
Hospital) and two regional hospitals (South West Jutland
Hospital in Esbjerg and Slagelse Hospital), during the period
between November 2015 and June 2020.

The primary end point was the recurrence of the abscess at
52-week follow-up. The secondary end points (at 52-week
follow-up) were fistula formation demonstrated by probing,
time to wound healing (defined as an epithelialized wound),
fecal incontinence (Wexner fecal incontinence score), and
quality of life (Rand SF-36).

Eligible patients were adults (� 18 years), admitted to the
hospital with an acute perianal abscess where surgical drain-
age was indicated. Exclusion criteria were recurrent perianal
abscess or a history of perianal fistula within the last six
months, immunosuppressive treatment, malignancy within
the last five years, previous pelvis radiotherapy, pregnancy
or lactation, and known allergy for clindamycin.
Inflammatory bowel disease (IBD) diagnosis was not an ex-
clusion criterion, but disease activity with recurrent abscess/
fistula in the last six months and immunosuppressive treat-
ment were exclusion criteria. Other exclusion criteria were
an abscess with a diameter less than 2 cm or the presence of
a horseshoe abscess by peroperative ultrasonography.

After informed consent was obtained, patients were ran-
domly allocated into intervention (needle aspiration drainage)
or control (incision drainage) groups, using REDCap1 elec-
tronic data capture tools hosted at OPEN (Open Patient data

Explorative Network) [24, 25]. Randomization was per-
formed online as 1:1 randomization without stratification.
Resident doctors at the surgical emergency ward were respon-
sible for patients’ assessment for eligibility and inclusion, and
randomization was performed prior to treatment under general
anesthesia.

All procedures were done under general anesthesia in the
lithotomy position. Percutaneous and transanal ultrasound
was done by the surgical resident to ensure diagnosis, mea-
suring the largest diameter of the abscess, and to exclude
horseshoeing. All surgical residents, who performed the ultra-
sound, had received basic training in using ultrasound as a part
of their standard surgical training. An anoscopy was per-
formed to exclude any other pathology and to determine the
presence or absence of an internal fistula opening. Pus obtain-
ed from patients, when possible, was examined for bacterial
growth.

In the incision group, the abscess was drained by deroofing
the abscess with radial incision, followed by curettage and
irrigation of the cavity, and the wound was left open for sec-
ondary healing, without dressing. The patients were instructed
to have a sitz bath or common hygiene until wound healing.

In the intervention group, the abscess content was aspirated
using a large-caliber needle (MEDIPLAST®, Sweden, 13G,
2.5 × 110 mm). The cavity was irrigated with saline until clear
fluid was obtained. Postoperative oral antibiotics were pre-
scribed for seven days with Dalacin C® (clindamycin)
(Pfizer, Denmark) 300 mg tablets, three times a day.

The included patients were assigned to a scheduled clinical
follow-up at 2, 12, and 52 weeks after treatment, which in-
cluded clinical wound assessment for healing and palpation
for suppuration, and the patients were asked to fill out the
Rand SF-36 questionnaire and Wexner fecal incontinence
score.

Whenever there was a suspicion of recurrence or fistula
formation, examination under general anesthesia was per-
formed. Recurrence was treated by incision drainage irrespec-
tive of the primary treatment.

Data collection

At inclusion, baseline data were registered, including patients’
demography (age, gender, height, and weight), comorbidities
(diabetes, cardiovascular disease, lung disease, renal disease,
and immune/connective tissue disease), smoking habit (smok-
er—and how many, quit—and for how long, and never) and
alcohol consumption (0, � 7/14 units2/week, and > 7/14 units/
week), duration of symptoms, and use of antibiotics before
admission. Baseline data for quality of life and fecal

1 RedCap (Research Electronic Data Capture) is a secure, web-based software
platform designed to support data capture for research studies, providing (1) an
intuitive interface for validated data capture, (2) audit trails for tracking data
manipulation and export procedures, (3) automated export procedures for
seamless data downloads to common statistical packages, and (4) procedures
for data integration and interoperability with external sources.

2 Unit alcohol = 12 g alcohol. Seven units for females and 14 units for males
per week according to Danish health administration recommendation for al-
cohol consumption
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incontinence were obtained by filling out the Rand SF-36
questionnaire and Wexner fecal incontinence score scheme,
respectively. No occupational data was collected in this study.
Peroperative data collection included the diameter (cm) of the
abscess as assessed by ultrasonography (transanal and percu-
taneous) and location of the abscess (1–12 o’clock) and the
presence of fistula.

Clinical follow-up data included visual evaluation of the
wound healing (healed, with scar or hypergranulation forma-
tion or visible discharge), recurrence, and fistula formation.
Data for quality of life and fecal incontinence were obtained
by filling out the Rand SF-36 questionnaire and Wexner fecal
incontinence score scheme, respectively.

The following factors were examined in the analysis as risk
factors for recurrence and fistula formation: patient risk factors
(age3, gender, body mass index (BMI), tobacco, alcohol, use
of antibiotics before admission, duration of symptoms, and
health status) and abscess risk factors (allocated treatment, size
of abscess, location of abscess, and bacterial growth).

Statistical analyses

Desired sample size was determined for comparison of two
proportions, assuming a clinically accepted rate of recurrence
of 5% in the incision drainage group and a 25% recurrence
rate in the needle aspiration group, resulting in a desired sam-
ple size of 49 patients in each group of the study for obtaining
a significance level of 5% at a power of 80%.

Differences in recurrence and fistula formation were ana-
lyzed using survival models applying the Kaplan–Meier
method. Cox proportional hazards regression was performed
to obtain hazard ratios (HR) with 95% confidence intervals for
recurrence and fistula formation, as well as for risk factors.
The Nelson–Aalen estimator was applied to obtain cumulative
hazard rates for recurrence and fistula formation. The eight
parameters of the Rand SF-36 questionnaire and Wexner fecal
incontinence score were compared between groups using the
Mann–Whitney U test. Demographic covariates were com-
pared using the two-sample Wilcoxon rank-sum (Mann–
Whitney) test and Pearson �2 test when appropriate. p values
below 0.05 were considered statistically significant. Stata soft-
ware v.16 was used.

Ethical considerations

Participants did not have any financial gain by participat-
ing in the study. Participation was voluntary, and the pa-
tients could withdraw their consent without consequences
at any time. The advantage for the patients was that those
who were randomized to needle aspiration might

experience less discomfort postoperatively compared to
the conventional treatment. The disadvantage might be a
higher risk of recurrence. Data collection and processing
were performed according to the Act of Processing of
Personal Data and Health Act. The project was approved
by the local Research Ethics Committee (S-20140191)
and by the Region of Southern Denmark’s joint review
of the Data Protection Agency (20/18031). The trial was
registered on Clinicaltrial.org with identification number
NCT02585141.

Results

A total of 320 patients were admitted for perianal abscess,
115 were assessed for eligibility, and 103 were included.
Five patients were excluded (three withdrawals and two
did not receive allocated treatment), leaving 98 patients
with 46 patients allocated in the needle aspiration group
and 52 patients in the incision group (Fig. 1).

Complete case analysis without missing data was pos-
sible for 78 out of 98 patients (80%). Missing data were
mainly from follow-ups (5/98 patients at 2-week follow-
up, 16/98 patients at 12-week follow-up, and 20/98 pa-
tients at 52-week follow-up). Medical records for these
patients were examined at the end of the observation time
for any data of recurrence noticed in the patient record
during the observation period. Medical records were ac-
cessible for all included patients in the region.

Table 1 shows the distribution of the demographic
characteristics in the two groups. The male-to-female ratio
was 1.8:1 and the mean age 45.9 years. When converting
the age and BMI (body mass index) variables to categor-
ical variables (age < 40 years and � 40 years, BMI: under-
weight, normal weight, overweight and obese), no major
difference between the groups was observed. All abscess-
es were of ischioanal type. There were two patients with
inflammatory bowel disease (IBD), one with stable ulcer-
ative colitis at the inclusion and one with Crohn disease
after recurrence of the abscess. Both patients were allo-
cated to needle aspiration treatment.

Twenty-six patients (27%) had one or more comorbid-
ities equally distributed between the two groups. Pus sam-
ples were possible to obtain in 83 (85%) patients, and
bacterial growth was shown in 64 samples (77%), with
no statistically significant difference between the two
groups. There was no significant association between bac-
terial growth and recurrence of the abscess or fistula for-
mation. The most frequent isolated bacteria were
Escherichia coli and Enterobacter fragilis (Table 2).
Except abscess recurrences, no treatment-demanding sur-
gical or medical complications were observed.

3 Variables with a cursive style were analyzed as both continuous and cate-
gorical variables.
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Recurrence of perianal abscess

Of the 98 patients analyzed, there were 27 (28%) treated for
recurrences: 19 (41%) in the needle aspiration group and eight
(15%) in the incision group (p = 0.006). Most of the recur-
rences occurred during the first four months of the observation
time in both groups (Fig. 2). The estimated cumulative hazard
of recurrence was 0.02 in both groups at two-week follow-up,
and it increased to 0.20 in the incision group and 0.60 in
intervention group at 52-week follow-up.

Univariate analysis showed none of the risk factors of in-
terest being significantly associated with recurrence in both
groups. Multivariate analysis showed significant higher risk
of recurrence following needle aspiration with HR of 3.033
(95% confidence interval (CI) 1.251–7.357, p = 0.014), and
none of the other risk factors analyzed had a significant asso-
ciation with recurrence.

Fistula formation

Four patients were found to have fistula at the time of opera-
tion. Of the remaining 94 patients, 14 patients (15%) devel-
oped subsequent fistula: eight (16%) in the incision drainage
group and six (14%) in the intervention group (p = 0.780).
Most of the subsequent fistula formation was diagnosed with-
in four months after surgery in both groups. The estimated

cumulative hazard was similar in both groups, being 0.29 at
52 weeks after treatment.

Univariate analysis showed that older age was associated
with lower risk of fistula formation, with HR of 0.342 (95%
CI 0.131–0.891, p = 0.028), while multivariate analysis
showed that anteriorly located abscess was associated with
lower risk of fistula formation, with HR of 0.264 (95% CI
0.072–0.970, p = 0.045).

Wound healing

In two patients (2%), wound healing was not obtained within
the observation period of 52 weeks, one patient in each group.
Wound healing time was longer in the incision drainage
group, as it was obtained in 30 patients (68%) in the needle
aspiration group at two-week follow-up, in comparison with
34 patients (67%) in the incision drainage group at 12-week
follow-up.

Fecal incontinence score

The mean Wexner fecal incontinence score at baseline was
comparable between the two groups (p = 0.86) with 3/4 of
the patients having no symptoms of incontinence (Fig. 3).
There were no differences in the mean Wexner fecal inconti-
nence score between groups throughout the three clinical

Fig. 1 CONSORT study
flowchart
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follow-ups at 2, 12, and 52 weeks. Furthermore, no differ-
ences were observed by stratifying the score into a categorical
variable (none, mild, moderate, and severe incontinence).

Quality of life score

The emotional well-being score was significantly lower (i.e.,
more disability) in the control group with incisional drainage
at two-week follow-up (p = 0.033); otherwise, there were no
significant differences. The pain score was higher (i.e., lower
disability) at 52-week follow-up compared to baseline
(p < 0.001), without differences between the two groups.

Complete case analysis

Complete case analysis showed similar results, along with
lower risk of recurrence and fistula formation in the older
age in both univariate and multivariate analyses, and higher

risk of recurrence in obese patients in multivariate analysis
and analysis of the Wexner score and Rand SF-36 data
showed no further differences.

Discussion

This is the first randomized clinical trial on the outcome of
surgical treatment of perianal abscesses with needle aspiration
plus postoperative antibiotics compared to conventional inci-
sion drainage. The recurrence rate was significantly higher
after needle aspiration (41%) compared to incision drainage
(15%). The rates of subsequent fistula formation were 14%
and 16%, respectively. All the recurrences of abscess and
fistula formation were observed during the first four months
of the observation period. None of the patient risk factors of
interest were significantly associated with abscess recurrence
and fistula formation. The demographic characteristics of the

Table 1 Demographic characteristics of the two groups

Incision (n=52) Needle aspiration (n=46)

Variables Frequency Mean 95% CI Frequency Mean 95% CI Total

Gender
Male 34 (65.4%) 29 (63%) 63 (64.3%)
Female 18 (34.6%) 17 (37%) 35 (35.7%)

Age 45.59 41.52–49.66 46.41 41.68–51.14 45.98
BMI 27.57 26.34–28.81 26.59 24.66–28.53 27.11
Health status
Healthy 39 (75.00%) 33 (71.74%) 72 (73.47%)
Comorbidity 13 (25.00%) 13 (28.26%) 26 (26.53%)

Tobacco
Nonsmoker 12 (23.08%) 17 (36.96%) 29 (29.59%)
Smoker 33 (63.46%) 22 (47.83%) 55 (56.12%)
Quit 7 (13.46%) 7 (15.22%) 14 (14.29%)

Alcohol
Null 17 (32.69%) 8 (17.39%) 25 (25.51%)
�7/14 pints/week 30 (57.69%) 32 (69.57%) 62 (63.27%)
>7/14 pints/week 5 (9.62%) 6 (13.04%) 11 (11.22%)
Duration of symptoms (days) 6.48 4.47–8.49 6.97 4.85–9.06 6.70
7 days 42 (80.77%) 38 (82.61%) 80 (81.63%)
>7 days 10 (19.23%) 8 (17.39%) 18 (18.37%)
Prior use of antibiotics
Prior use of antibiotics 22 (42.31%) 13 (28.26%) 35 (35.71%)
No prior use of antibiotics 30 (57.69%) 33 (71.74%) 63 (64.29%)

Size of abscess 3.43 3.04–3.82 3.70 3.20–4.19 3.55
2–5 cm 48 (92.31%) 40 (86.96%)
>5 cm 4 (7.69%) 6 (13.04%)
Microbiology study
Growth of bacteria 29 (72.5%) 35 (81.4%) 64 (77.1%)
No growth of bacteria 11 (27.5%) 8 (18.6%) 19 (22.9%)
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study population were similar to those reported in previous
studies [12, 26] with males being affected as twice as females
and mean age in the fifth decade of life.

The recurrence rate of abscess after conventional inci-
sion drainage treatment was previously reported to vary
between 3.7% and 11% [1, 5–7, 26]. The rate of subse-
quent fistula formation was previously reported to be
15.5% to 37% [12]. The results of the current study lie
within this range and might be explained by the study
design and patients’ selection. The recurrence rate of the
abscess with needle aspiration was higher than this range
and would be difficult to accept.

There were no serious surgical complications (Clavien–
Dindo grade III or above) observed in any cases. The incon-
tinence score was better during the early stage of observation,
in favor of needle aspiration. This may be explained by longer
wound healing time in the incision drainage group, and wound
discharge observed by the patients might have been
interpreted as fecal incontinence. At one-year follow-up,
98% of all wounds were healed. Quality of life assessment
did not show any major differences between the groups, and
the reported lower pain at one-year follow-up compared to
baseline just reflected that both groups ended up with a satis-
factory treatment result.

Table 2 The results of the bacteriological study of the obtained pus samples (n = 64)

Bacteria Incision (%) Needle aspiration (%) Total (%)

Escherichia coli 14 (48) 13 (37) 27 (42)
Bacteroides fragilis 4 (14) 6 (17) 10 (16)
Prevotella 4 (14) 4 (11) 8 (12.5)
Streptococcus anginosus 2 (7) 5 (14) 7 (11)
Bacteroides thetaiotaomicron 2 (7) 4 (11) 6 (9.4)
Haemolytic streptococci 1 (3.5) 4 (11) 5 (8)
Normal flora 3 (10) 2 (5.7) 5 (8)
Actinomyces 2 (7) 2 (5.7) 4 (6.3)
Peptoniphilus 2 (7) 2 (5.7) 4 (6.3)
Staphylococcus aureus 2 (7) 2 (5.7) 4 (6.3)
Fusobacterium 2 (7) 1 (3) 3 (5)
Gram-positive cocci 1 (3.5) 1 (3) 2 (3)
Anaerobic bacteria 1 (3.5) 1 (3) 2 (3)
Bacteroides ovatus 0 (0) 2 (5.7) 2 (3)
Staphylococcus epidermidis 2 (7) 0 (0) 2 (3)
Enterobacter 0 (0) 2 (5.7) 2 (3)
Others 6 (21) 12 (34.3) 18 (28)

Fig. 2 Kaplan–Meier survival
estimates of perianal abscess
recurrence
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As a supplement for needle aspiration, Dalacin C® was
chosen as a monotherapy broad-spectrum antibiotic covering
both aerobic and anaerobic bacteria, with documented results
in the treatment of soft tissue infections [27]. Postoperative
antibiotic treatment was not prescribed in the incision group,
as this was not a part of standard practice. A bacteriological
growth study of the pus sample retrieved showed bacterial
growth in 77% of the samples, with Escherichia coli and
Enterobacter fragilis as the most frequent isolated bacteria.
It is a weakness that there was no analysis of resistance to
clindamycin, which to some degree could explain the high
recurrence rate of the abscess in the intervention group.

The multicenter approach is a weakness of the present
study together with the relative low number of patients that
were evaluated for inclusion, which might be a confounder
[28]. Another weakness is that the treatment was carried out
mainly by junior surgical residents, operating under everyday
emergency conditions. In spite of the huge effort done to en-
sure strict adherence to the study protocol, heterogenicity in
daily clinical and surgical practice may have led to slower and
heterogeneous patient recruitment together with a risk of case
selection. Another limitation of the study is missing follow-up
data. However, complete case analysis was possible in 80% of
the patients and with similar results. The strength of the pres-
ent study was that it mirrored the daily clinical situation.

The present study showed significant high recurrence of
the abscess after needle aspiration treatment, which also failed
to show a better outcome regarding quality of life and fecal
incontinence. However, needle aspiration with postoperative
antibiotics can be offered for patients with acute perianal ab-
scess, as it is not associated with complications or higher risk

of fistula formation but keeping in mind the significant higher
risk of recurrence.

Conclusion

Needle aspiration with postoperative antibiotics resulted in a
high recurrence rate of abscess formation compared to surgi-
cal incision and cannot be recommended as a routine.
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Figure  1: 
a: A high transsphincteric CrohnÕs anal fistula on the right side 
b: Liposuction from anterior abdomen using waterjet assisted liposuction (body-jet¨,  
Human med AG, Schwerin, Germany) 
c: Lipoaspirate (upper layer) harvested with waterjet liposuction from the anterior abdomen 
d: while the lipoaspirate left to sediment at the operating theatre, the fistula is curated, and 
internal opening is closed with two-layer absorbable sutures 
e: the lipoaspirate is directly injected around the entire length of fistula tract. When the 
ADRC suspension is ready, it is injected into the same site of lipoaspirate injection 
f: Complete healing at 6-months follow-up 
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