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Rubber band ligation of hemorrhoids has had a low incidence of 
complications until recently, when five deaths resulted from bacterial 
septicemia or toxemia, The case presented describes a severe soft-dasue 
infection following banding successfully treated with antibiotics, sur- 
gical debridement, and hyperbaric oxygen. [Key words: Hemorrhoids; 
Rubber band ligation; Clostridial infection; Soft-tissue infection] 

THE MANAGEMENT OF hemorrhoids  includes various 
modalit ies,  such as cryotherapy, ]-s sclerotherapy,*-7 ana l  
di la tat ion,  s-9 hemorrhoidectomy,  x~ and  rubber  b a n d  

l igat ion.  T h e  last of these methods  is qui te  p o p u l a r  
because it is able to be performed as an  office procedure 
and  has a low incidence of complicat ions.  

Recently, five fatalities have resulted from soft-tissue 
infect ion fo l lowing rubber  b a n d  l igation,  xS,x6 T h e  case 
reported here describes a l i fe- threatening soft-tissue infec- 
t ion  fo l lowing  hemor rho ida l  band ing .  U n u s u a l  aspects 

of this case are the inab i l i ty  to identify a causative orga- 
n i s m  and  the deve lopment  of myog lob inu r i a  wi thou t  

evidence of myonecrosis.  T h e  pat ient  survived this severe 
compl ica t ion  wi th  mu l t imoda l i t y  t reatment  i n c l u d i n g  
surgical  explora t ion,  antibiotics,  a n d  hyperbaric  oxygen. 

Report  of a Case 

A healthy 42-year-old woman underwent outpatient rubber band 
ligation of a right posterior hemorrhoid. Two days after banding, she 
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noted increasing pain, difficulty in urinating, anorexia, cli77irtess, 
perineal swelling, supmpubic pain, and pain radiating down her legs. 

She was hospitalized on the fifth postoperative day, afebrile with a 
nontender abdomen and a WBC of 16.9 thousand/uL. Pructosigrnoid- 
oscopy showed necrosis at the banding site with underlying fullness 
and no external swelling. Cefopyrazone was begun. Later that evening 
she complained of pain in the right buttock, medial thigh, and bladder 
area. She was hypotensive but responded to intravenous fluids. 

The next day she was nauseated, afebrile, and had a distended 
abdomen with fight lower quadrant tenderness. Her WBC was 28.7 
thousand/uL. Hypaque| enema showed no extravasation. Abdominal 
ultrasound demonstrated extensive retroperitoneal edema. Antibiotics 
were changed to gentamicin, dindamycin, and penicillin. Because of 
progression of the disease and the possibility of a necrotizing soft-tissue 
infection, she was transferred to the Harborview Medical Center. On 
admission, examination revealed lower abdominal tenderness with 
edema and bogginess of the buttocks, right greater than left. She had a 
WBC of 28.0 thousand/uL and microscopic hematuria. Chest x-ray 
was normal. 

She was taken immediately to the operating room where exploratory 
laparotomy, bilateral retroperitoneal, right perirectal, and retrorectal 
exploration revealed bilateral retroperitoneal and right pefirectal 
edema without necrotic tissue except at the site of hemorrhoidal band- 
ing. Muldple culture specimens were taken. Aspiration of the right 
perirectal area showed 2-3+ WBCs and 1+ gram positive rods on 
Gram's stain without further growth. Tissue taken from the right 
perirectal space had no cells or organisms on Gram's stain, but grew 
Bacteroides [ragilis from the broth only. Gram's stain of the retrorectal 
space tissue showed 1+ WBCs and no organisms, but grew one colony 
of lactose-fermenting gram negative rods and 2+ Bacteroides ]ragilis. 
Samples of peritoneal fluid, retroperitoneal fluid, and blood grew no 
organisgn& 

After surgery, she remained afebrile and had high fluid require- 
ments. The following day, she was returned to the operating room 
where all wounds were re-examined without evidence of new tissue 
necrosis. Postoperatively she developed hypoxemia, myoglobinuria, 
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T~L~; 1. Complications oJ Rubber Band Ligation of 
Hemorrhoids in 39 Studies o] 8,060 Patients 27-6s 

Patients Affected 

Percentage Percentage 
Number of of All Range of 

Patients Patients Studies 

Pain 464 5.8 0-70.6 
Recurrence or failure 223 2.8 0-28.4 
Hemorrhage 135 1.7 0-20 
Skin tag 79 1.0 0-33.3 
Incontinence 70 0.9 0-6.9 
Thrombosis 51 0.6 0-4 
Perianal hematoma 43 0.5 0-6.5 
Fissure or fistula 29 0.4 0-20 
Band removal 21 0.3 0-3.3 
Stenosis 5 0.06 0-26.7 
Prolapse 5 0.06 0-5 
Infection 4 0.05 0-2.9 
Pruritus 3 0.04 0-4 
Edema 3 0.04 0-3 
Urinary retention 3 0.04 0-2.6 
Sphincter spasm 3 0.04 0-0.3 
Hypertrophied or 

thrombosed papilla 3 0.04 0-0.2 
Anal canal hematoma 2 0.02 0-1.9 
Fecal impacdon 2 0.02 0-0.7 
Allergy 1 0.01 0-0.4 
Death (due to acute 1 0.01 0-0.1 

lymphocytic leukemia) 

and coagulation deficits without laboratory evidence of hemolysis. 
Concern for development of myonecrosis led to her return to the 
operating room the next day for exploration of all wounds, exploratory 
laparotomy, and sigmoidoscopy. Again, tissue necrosis was absent 
except for that previously noted at the site of hemorrhoidal banding. 
Because of massive edema and lack of a source oI myoglobinuria, lower 
extremity compartment pressures were measured and found to be 
normal. Later that day, she began a series of seven hyperbaric oxygen 
treatments. Antibiotics were changed to cefotaxime, penicillin, and 
metronidazole. Because of the picture of an ongoing inflammatory 
insult without evidence of persistent infection, methylprednisolone 
was added. Although she improved initially with the addition of 
hyperbaric oxygen and steroids, her toxic course continued. 

Four days after the previous operation, she was returned to the 
operating room for examination of all wounds. Again, the only 
necrotic tissue was at the site of banding. This was excised and a 
transverse loop colostomy was created. Following this final procedure, 
the patient became stable and was extubated four days postoperatively. 
Antibiotics were stopped a day later and she was transferred to the 
ward, where she continued to improve. The only complications were 
difficulty in voiding and bilateral serous otitis media, thought to be a 
result of barotrauma. She was transferred to the referring hospital 23 
days after hemorrhoidal banding. 

Discussion 

Several methods  of treating hemorrhoids  are employed  
today, with few complicat ions.  Those  that  occur  are often 
minor ,  such as pain,  hemorrhage ,  ur inary  retention, 
thrombosis,  infection, fecal impact ion,  anal  fissure, and  
incontinence. Late  complicat ions include anal  stenosis, 
skin tags, recurrence of hemorrhoids,  and  prolapse. 

A small n u m b e r  of more  serious compl ica t ions  follow- 
ing  these procedures have been reported in the literature. 
Cryotherapy has resulted in a case of fatal meningit is  ~7 as 
well as two cases of g ranu loma tous  ulcer, t8 One  major  
compl ica t ion  of sclerotherapy has been described in 
which  submucosal  injection led to necrosis, rectal perfo- 
ration, and  ult imately retroperitoneal abscess. 19 Hemor-  
rhoidectomy has resulted in septic p u l m o n a r y  embolus 
with empyema  2~ and  also tetany secondary to hyperventi-  
lation31 Larvae of Cochliornyia homin ivorax  caused 
mul t ip le  colonic  perforations in a pat ient  w h o  had  
undergone  hemorrhoidectomy.  22 It  is interesting to spec- 
ulate why  more  infectious complicat ions  do  no t  occur, 
since bacteremia occurs in 8.3 percent, 2 percent, and  8 
percent of patients dur ing  hemorrhoidec tomy,  2s proctos- 
copy, 24 and  sclerotherapy 24 respectively. 

Since its in t roduct ion by Blaisdell in  195825, 96 and  mod-  
ification by Bar ton  in 1963, 27 l igat ion of hemorrhoids  
generally has been associated with infrequent  m i n o r  
complicat ions  (Table 1).27-65 

T w o  majo r  infectious compl ica t ions  have occurred. A 
case of tetanus fol lowed rubber  band  l igat ion of  internal 
hemorrhoids ,  ss and  liver abscess resulted f rom silk liga- 
ture of hemorrhoids.  67 

Recently, however, several fatalities have been reported. 
The  first of  these was a case of  Clostridial sepsis fo l lowing 
band ing  of three hemorrhoids ,  t5 In  1985, Russell and  
Donohue  10 described four patients w h o  died of  bacterial 
sepsis or  toxemia  after rubber b a n d  l igat ion of hemor-  
rhoids. 

Symptoms  of each pat ient  no ted  in these case reports 
included difficulty in u r ina t ing  and  severe pain.  These  
clues were also present in the present patient.  All patients 
had  fever and  a demonst rable  infection except for the 
present pat ient  and  one of  those presented by Russell and  
Donohue .  

T h e  present patient 's  clinical picture of  sepsis wi thou t  
fever, but  with leukocytosis, hypoxemia ,  coagulopathy,  
and h igh  fluid requirements,  was puzzling. Clinical 
impress ion was of an  anaerobic  Clostridial infection, 
since g ram positive rods were f o u n d  o n  Gram ' s  stain of 
the r ight  perirectal area aspirate at the first operat ion.  
A l t h o u g h  tissues f rom the retrorectal space grew Bacte- 
roides fragilis and  a lactose-fermenting g ram negative 
rod, and  r ight  perirectal space tissue grew Bacteroides 
fragilis, no  organisms were seen on  Gram ' s  stain, and 
these were no t  t h o u g h t  to be s ignif icant  in the et iology of 
her infection. T h e  inabil i ty to discover a dea r ly  causative 
organism may  have been due to the early inst i tut ion of 
antibiotics or  improper  anaerobic culture techniques. 

Another  unsolved mystery was the development  of  
myoglobinur ia .  N o  area of myonecrosis  was found,  des- 
pite numerous  explorat ions and  testing for lower extrem- 
ity compar tmen t  syndrome. T h e  area of  necrosis at the 
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site of  b a n d i n g  d id  no t  seem large e n o u g h  to account  for 
s igni f icant  myog lob inu r i a .  

T r e a t m e n t  of this pa t i en t  inc luded  aggressive and  
repeated  surgical  exp lo ra t ion ,  ear ly ins t i tu t ion  of  ant i -  
biotics,  a n d  hyperba r i c  oxygen.  T h e  m e c h a n i s m  of ac t ion  
of hype rba r i c  oxygen  is no t  fu l ly  e lucidated.  By improv -  
i ng  o x y g e n a t i o n  of infected and  adjacent  tissues, the 
oxida t ion- reduct ion  potent ia l  is increased, thereby decreas- 
i ng  bacter ia l  mul t ip l ica t ion .6  s Also tox in  p roduc t ion ,  
especia l ly  a lpha - tox in ,  is inh ib i ted ,  thus  ha l t i ng  fur ther  
tissue destruct ion.  69 T h e  presence of  exo tox in  shou ld  be 

suspected in  pa t ien t s  w i t h o u t  an  i n f l a m m a t o r y  response  
in  the w o u n d )  0 T h i s  pa t i en t  had  evidence of i n f l a m m a -  
t ion w i th  whi te  b lood  cells on  G r a m ' s  s ta in of  the perirec- 
tal aspi ra te ,  a n d  a lso  h a d  n o  measu rab le  se rum a lpha -  
toxin.  She a p p e a r e d  to r e spond  favorably,  however ,  to 
hyperba r i c  oxygen  as ad junc t ive  therapy.  A l t h o u g h  no  
cont ro l led  c l in ica l  trials have been performed,  the sur- 
vival  rate of pa t ien ts  w i th  Clos t r id ia l  infect ion seems to be 
i m p r o v e d  w i th  the a d d i t i o n  of hype rba r i c  oxygen.  71 Con-  
t ro l led  a n i m a l  studies def in i te ly  have shown  the benefits  
of hyperbar ic  oxygen  when  ut i l ized wi th  surgical  debride-  
men t  and  ant ib iot ics .n ,  7s 

C o n d u s i o n  

H e m o r r h o i d a l  b a n d i n g  has  resul ted in  five fatal i t ies  in  
recent  years, as well  as this  case of severe soft-tissue infec- 
t ion w i th  a successful ou tcome.  It  is clear  that  cer ta in  
symptoms ,  such as severe p a i n  and  diff icul ty in  u r ina t ing ,  
have been presen t  in  every case a n d  s h o u l d  serve as a 
warn ing .  Cer ta in ly  careful  f o l l ow-up  a n d  pa t i en t  educa-  
t ion after  l i ga t i on  h e l p  lead  to ear ly d iagnos is .  Once  a 
soft-t issue infec t ion  is noted,  ant ib io t ics ,  a l o n g  wi th  sur- 
gical  e x p l o r a t i o n  a n d  dehr idement ,  shou ld  be ins t i tu ted  
rapid ly .  Hype rba r i c  oxygen  m a y  be used as ad junc t ive  
therapy.  Early,  aggressive,  a n d  comprehens ive  t rea tment  
m a y  he lp  to achieve a successful ou tcome  in these 
pat ients .  

Editor' s Note: The September 1986 issue of DC~rR (not 
yet available to the authors when this paper was pre- 
pared) contains an article dealing with a somewhat sim- 
ilar complication o[ rubber band ligation that was treated 
successfully with antibiotics o n l y . - - J . R . H .  
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