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Healing of Perineal Crohn’s Disease with

Metronidazole

LESLIE H. BERNSTEIN, MICHAEL S. FRANK,
LAWRENCE ]. BRANDT, and SCOTT |. BOLEY

The Division of Gastroenterology. Department of Medicine and the Department of
Surgery, Montefiore Hospital and Medical Center, Albert Einstein College of Medicine,

Bronx, New York

The effect of metronidazole was studied in 21 con-
secutive patients with chronic unremitting perineal
Crohn'’s disease. Drainage, erythema, and induration
diminished dramatically in all patients, and com-
plete healing was obtained in 10 of 18 patients main-
tained on therapy. Five others have shown ad-
vanced healing; in 2 patients the inflammation is
improved, but healing is minimal. Side effects of me-
tallic taste, dark urine, and mild gastrointestinal up-
set occurred in many patients. However, the dosage
had to be decreased in only 4 patients and the drug
discontinued in only 1 patient, all because of periph-
eral neuropathy that proved to be reversible. In 2
other patients, metronidazole was discontinued be-
cause of poor compliance. If further experience cor-
roborates this prompt and striking response in pa-
tients with extreme, disabling, and otherwise
unmanageable disease, metronidazole will play an
important role in the therapy of perineal Crohn's
disease.

The perineal manifestations of Crohn's disease are
frequently disabling, sociglly crippling, and particu-
larly unresponsive to treatment. These lesions usu-
ally complicate the colonic and ileocolonic forms of
the disease, but may be associated with only small
bowel involvement or may be the initial manifesta-
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tion of Crohn's disease.'” The perineal lesions often
persist or even progress despite local operations or
extensive resections of diseased bowel.

In 1975, Ursing and Kamme first reported the use
of metronidazole in the treatment of 5 patients with
Crohn’s disease.* Since that study, there have been
reports of at least 155 patients treated with the drug
in differing dosage regimens and treatment sched-
ules.*'® Although the response of the intestinal dis-
ease has been variable, improvement in the associ-
ated perineal disease is briefly mentioned in four
studies.*** These isolated observations prompted us
to evaluate metronidazole in the treatment of the
chronic perineal manifestations of Crohn's disease.

Patients, Materials, and Methods

Twenty-one consecutive patients with perineal
Crohn'’s disease were studied; these included 5 men and 16
women ranging in age from 19 to 75 yr with a mean of 39.5
yr. Roentgenograms, biopsy material, and surgical speci-
mens were reviewed, when available, to confirm the diag-
nosis of Crohn's disease. In 8 of the patients the disease
had involved the colon, and in 11 patients both the colon
and small bowel were involved. Five patients had rectal
involvement. In 4 patients the involved intestine had been
resected, and no active residual bowel disease was known
to be present at the time of the study. Two patients who
had never had intestinal involvement had perineal disease
for 3 and 15 yr, respectively. The average duration of
Crohn's disease was 11.4 yr (range: 1.5-40 yr, median: 10
yr) and the average duration of perineal disease was 5 yr
(range: 1.5-15 yr, median 3 yr).

Nineteen patients had received one or more forms of
medical treatment without healing of the perineal disease
(Table 1). Twelve patients were on medications to which
metronidazole was added, including prednisone alone in 5,
sulfasalazine and prednisone in 6, and sulfasalazine zlone
in 1. Seventeen patients had had prior surgical treatment.
including one or more intestinal operations in 9 and one or
more perineal surgical procedures in 10 (Table 2). Two pa-
tients who had had no prior medical or surgical treatment
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Table 1. Medical Therapy Before Metronidazole (19
Patients)

Steroids 16

Sulfasalazine 11

Antibiatics 10

Parenteral nutrition 5

Antimetabolites 2

were started on metronidazole after our initial encourag-
ing experience suggested the efficacy of the drug.

An informed consent to a protocol approved by the
Medical Center Human Research Committee was obtained
from all patients. Pregnancy was excluded in all women,
and they were cautioned against becoming pregnant while
on metronidazole. Patients were warned not to drink alco-
holic beverages while on metronidazole because of its re-
ported disulfuramlike effect. They were continued under
the care of their referring physicians, and the protocol did
not require any changes in medications. In some patients,
steroid therapy was discontinued during the study when a
good response to metronidazole was noted.

The nature of the perineal disease varied. Eight patients
had multiple simple sinuses and fistulas with chronic
purulent drainage. Nine patients had complicated fistulas
with associated abscesses, including 2 with rectovaginal
and 3 with rectolabial fistulas. One patient had multiple
unhealed wounds after excision of hypertrophied anal
skin tags containing granulomata. Two patients had un-
healed proctectomy wounds and “metastatic Crohn's ul-
cers” in the groin, and 1 patient had an unhealed pro-
ctectomy wound and multiple draining perineal and labial
sinuses.

During the initial visit a complete history was obtained.
and physical examination was performed. Laboratory
studies included a complete blood count and serum chem-
istries (SMA 20). When present, purulent material was
cultured under aerobic and anaerobic conditions.

The patient's immunologic reactivity was studied by
several methods. Delayed hypersensitivity was assessed
by the intradermal injection of five different antigens. In
vitro lymphocyte stimulation was studied in mixed leuko-
cyte culture utilizing phytohemagglutinin stimulation,”
and circulating immune domplexes were quantitated by a
modified *[-C1q binding test.'?

Photographs were taken before and at varying intervals
after the institution of therapy.

Table 2. Surgical Therapy Before Metronidazole (17 Patients)

After the initial visit, 20 mg/kg/day méf
(Flagyl (Searle, 250 mg tablet)] were administeps:
3-5 doses/day. Patients were interviewed by telac
weekly and were examined monthly. They werg
tioned and evaluated as to adherence to the drug ¢
side effects of therapy, response of the intesting]
toms, and their clinical condition, including fever,
ness, discharge, induration, and erythema.
Periodic bload studies and repeat cultures of P
drainage were obtained. Metronidazole levels were
determined using a modification of the bi o
detern g bioassay of Ra}P_ﬁz;s

Results

The initial response to metronidazole wag e
jectively and subjectively striking. Nineteen patfé@ﬂ
reported a decrease in pain and tenderness withip 1.7
2 wk after starting therapy and the other 2 patiéﬁﬁfg
noted improvement after 6 and 8 wk, respective 1

Objective improvement, as evidenced by a ¢l
discernible decrease in erythema and swelling, a "de‘ 4

crease or cessation of drainage, and beginning ep

ment was most striking in those patients with “met
astatic Crohn's ulcers” in whom the ulcerative proc.
ess was rapidly arrested and healing began within*
wk (Figure 1).
Continued healing and diminution in draina
was noted in 15 of the 18 patients maintained og
therapy for more than 2 mo. Seventeen of the 18 pa:

healing of the perineum. One of these 5 had a recto-’
vaginal fistula and perineal fistulas. The perineal :
wounds have healed, but she continues to pass gas :
through the vagina, although roentgenologically the
rectovaginal fistula is closed. Other than the passage
of gas through the vagina she remains asympto- ;

Intestinal No.

Perineal No.

lleotransverse colostomy
[leocolectomy

Subtotal colectomy

Total colectomy
Proctectomy (second stage)
[leal resection

- W W

13 (in 9 patients)

Incision and drainage
Fistulotomy
"Hemorrhoidectomy"
Skin grafting

NNwt%

16 (in 10 patients)

® Most had mutiple procedures.




TG Uy TR

ST o

e,

e

I R Ty

O e Y e
L ar e T L R S S e
Py - >

i o Rl g
n

METRONIDAZOLE [N PERINEAL CROHN'S DISEASE

“Melastatic” Crohn's ulcer of the groin in a 36-yr-old woman with unhealed perineal wounds after proctocolectomy. A. Before
metronidazole. B. After 6 mo of metronidazole the ulcer (single arrow) is completely healed; dimple (double arrow) indicates

healed site of previous fistula.

Figure 1.
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matic. Two patients have had intermittent subjective
improvement, but on examination their perineal dis-
ease continues to be active. The 1 patient who
showed a transient and limited subjective response
when maintained on therapy for more than 2 mo
had far advanced perineal disease and a post-
proctectomy sinus. In this patient the drug was dis-
continued after 6 mo, and a radical perineal excision
was performed with excellent healing. Her perineal
lesions strongly resembled lymphogranuloma vener-
ium (i.e., esthiomene), however, her serologic studies
were not diagnostic and histologic sections from her
resected colon were most consistent with Crohn's
colitis.

Metronidazole was discontinued in 3 patients dur-
ing the initial 2 mo of treatment. In the 1st of these
patients, the perineal disease was improving when
she developed painful neuropathy of the feet. Ther-
apy was discontinued because of our lack of knowl-
edge regarding the reversibility of this complication
after reduction in the daily dose of metronidazole.
After cessation of the drug her neuropathy dis-
appeared, but her perineal disease worsened. In a
2nd patient we discontinued therapy in spite of a

Figure 2. Simple fistulas in a 29-yr-old woman 2 mo after beginning metronidazole. The nipple of granulation tissue (arrow) is typical of
the intermediate phase of healing. A healed fistula is seen below the finger at left

m‘
regimen. The 3rd patient discontixzmé‘ia 25
her own, claiming the disease was “curpd®
closure of a rectoforchette fistula and imprq
in bowel function. Relapse occurred 4 mo laté}
she was restarted on the drug with almgst cony;
healing after 4 mo of therapy.
During healing, purulent discharge became g/5t58
or serosanguineous. Fistulous openings fl‘eqde
developed elevated nipplelike projections of gt
lation tissue (Figures 2 and 3), which later re

leaving a dimple as the only evidence of pre"%m
fistulous disease (Figure 2). Jokioes :
In patients with large ulcers, where there wf'
tensive loss of cutaneous and subcutanegus
complete epithelialization occurred leaving'
pressed area with a rolled edge (Figure 4). SERE

Improvement of the perineal disease was acoys
panied by an improved sense of well being in m
tients. This subjective improvement persisted in ;5
of the 17 patients maintained on therapy. Eleven gt

Figu



figure 3 Multiple perincal fistulas in a 31-yr-old
man. A. Before metronidazole the entire
buttock 1s involved and the fistulas are
draining pus. B. After 4 mo of metronida-
zole the inflammation has localized and
healing 1s progressing but is not complete.

function returned to normal. Body weight increased
or remained unchanged in all but 2 patients.
Objective evidence of systemic improvement was
reflected by a rise in hematocrit in all 17 patients
maintained on therapy. A rise in serum albumin of
24.5% of the initial value was noted when pre-
treatment levels were less than 3.5 g/dl and an in-
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crease of 7.1% was noted in those patients with a
pretreatment albumin between 3.5 and 4.0 g/dl.
Fourteen of 21 patients were anergic before ther-
apy. as evidenced by a failure to show skin reaction
to intradermal injection with several antigens. Six of
these patients were on prednisone, and 8 were not.
While on metronidazole, 1 of the 7 patients who had
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362 BERNSTEIN ET AL

reacted became anergic, and 1 of the 14 patients who
had been anergic reacted to a single antigen.

Lymphocyte reactivity to mitogenic stimulation
was assessed in 16 patients, including 11 before and
after therapy. No pattern of change after the admin-
istration of metronidazole was noted.

C1q binding, a postulated marker for circulating
immune complexes, was determined in 17 patients; 7
showed an elevated value. Six patients were tested
both before and while on therapy: 4 of these showed
a fall in C1q binding on metronidazole.

Organisms found in aerabic cultures are shown in
Table 3. [n 12 patients, cultures of aerobic organisms
were obtained before therapy. In 2 of these, therapy
was discontinued. Four of the remaining 10 patients
healed, and no drainage could be cultured. In the 6
others, aerobic cultures of the drainage remained
positive while on therapy, although the organisms
cultured were not always the same as those found
before treatment.

Organisms found in anaerobic cultures obtained
before therapy in 6 patients are shown in Table 3.
Two of these patients healed, but in 3 of the 4 in
whom drainage continued, anaerobic cultures were
positive while on metronidazole. Cultures obtained
from 2 other patients after therapy was instituted
showed no anaerobic growth.

Most patients tolerated therapy without signifi-
cant side effects. Five patients on the drug for 3-7
mo developed peripheral neuropathy, characterized
by numbness and tingling of the lower extremities.
In 1 of these patients therapy was discontinued and

GASTROENTERQLOGY Vol

Figure 4. Healed postproctectomy wound af.
ter 6 mo of metronidazole therapy,
The wound is completely epithelia.
lized with a ridge of skin at its pe~

riphery.

the neuropathy disappeared. In 2 other patients the
neuropathy promptly reversed when the daily dose
was lowered by 250 mg. One patient whose dose
was lowered by 500 mg continues to have numbness
although it has improved. The last patient had mini-
mal numbness of the tips of the toes and has been
maintained on the same dosage although this symp-
tom has persisted. Other side effects included a me-
tallic taste (12), darkening of the urine (15), anorexia
(3), nausea (2), vomiting (1), and vertigo (1). In spite
of being warned to avoid alcohol beverages because
of a possible disulfuramlike effect of the drug, the
majority of patients admitted to having tried alco-
holic beverages with no untoward effects.

Serum concentrations of metronidazole were de-
termined in 16 patients at various times. The average
serum concentration was 15.5 pg/ml (median: 14.8
pg/ml, range: 3.1-30.1 ug/ml). Concentrations of met-
ronidazole were greater than 18.8 pg/ml in 4 of the 5
patients with peripheral neuropathy, although 2 pa-
tients who had levels greater than 19 pg/ml did not
complain of neuropathy.

Discussion

This study strongly suggests that metronida-
zole is effective in the therapy of chronic unremit-
ting perineal Crohn's disease. Nineteen of the pa-
tients had not responded to previous treatments over
months to years. However, it is a retrospective study
and not a randomized, double-blind controlled one.
Thus, while the rapid and striking subjective im-
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rovement in 20 of 21 consecutive patients and the

mplete or almost complete healing in 1.5 of 18 pa-
ients maintained on the drug are not hkgly to be
chance occurrences, corroboratory prospective stud-
ies will be necessary. .

The chronic and unremitting nature of perineal
crohn's disease has been a source of frustration to
poth patients and physicians. Perineal forms of the
disease include: (a) anal fistulas, abscesses, polyps,
and ulceration™; (b) metastatic Crohn's disease, a
rerm used to describe an indolent granulomatous ul-
ceration of the skin separated from the perianal area
by normal skin'; and (c) unhealed surgical perineal
wounds.'® These lesions occur in approximately
§0%-80% of patients with Crohn's disease of the
large intestine and in 25% of those with only small
powel involvement,"” and are independent of the in-
testinal disease. They may precede the intestinal
manifestations® or persist, and even progress, after
the intestinal disease has been successfully con-
trolled medically or removed surgically.

Local surgical procedures for the perianal ab-
scesses and fistulas are usually followed by delay or
failure of wound healing. Typical poor results are
those in Baker and Milton-Thompson’'s series™ in
which 43% of 111 patients with fistulas-in-ano ulti-
mately required excision of the rectum. Even after
proctectomy, 48% of 180 patients from multiple se-
ries failed to heal their perineal wounds after 6 or
more months.'

The dismal results with standard surgical tech-
niques have prompted studies using both nonop-
erative modalities and combined surgical and medi-
cal approaches. Conventional therapies such as
steriods, sulfasalazine, and broad spectrum antibiot-
ics have not been effective in perineal Crohn's dis-
ease.” Total parenteral nutrition, originally recom-
mended in the treatment of Crohn's disease by
Dudrick et al..” has now been widely used for pre-
operative preparation of complicated gastrointesti-
nal cutaneous fistulas and as a primary therapy. Co-
hen et al.** from our institution reported on the use
of total parenteral nutrition in 7 children with
Crohn's disease, and noted marked improvement in
perianal disease in all 3 patients with this complica-
tion: in 2, complete healing occurred. After contin-
ued use of this modality for perineal Crohn's dis-
ease, we have found that temporary improvement
can be expected in most patients and that complete
healing occurs; however, in most instances the dis-
ease recurs. Immunosuppressive agents such as
azathioprine and 6-mercaptopurine have also been
used in the management of Crohn's disease, but not
specifically for its perineal complications. The re-
sults of numerous anecdotal and several controlled
studies are contradictory.”*

METRONIDAZOLE IN PERINEAL CROHN'S DISEASE 363

Table 3. Organisms Cultured from Perineal Wounds

Prior to
Therapy On Therapy
(12 patients) (7 patients)

Aerobic
E. coli
Proteus mirabilis
Proteus morganii
Enterococcus
Staphylococcus
aureus
epidermidis 6 1
Streptococcus
beta hemolytic
bovis
Corynebacterium
Entercbacteriacae
Klebsiella
Citrobacter species — 1
Anaerobic (6 patients) (6 patients)
Bacteroides
fragilis
melaninogenicus
thetaiotaomicron
corrodens
other species
Fusobacterium nucleatum
Fusobacterium mortiferum
Peptococcus
Propionibacterium
No growth
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Various surgical procedures have been advocated
for perineal Crohn’s disease. Diverting ileostomy or
colostomy were of little benefit in patients with se-
vere perirectal complications in Mcllrath’s study.*
Persistence or worsening of the lesions led to proc-
tocolectomy in 4 of 8 patients. As previously stated,
even proctocolectomy has resulted in unhealed peri-
neal wounds in one-half of the patients.' Wide de-
bridement and unroofing,® saucerization with skin
grafting combined with parenteral ACTH,® muscle
flaps.” and myocutaneous flaps have all been used
with varying degrees of success for unhealed peri-
neal wounds.

Against the background of treatment difficulties
and failures, the response of our patients to metro-
nidazole is at least very encouraging. However, sev-
eral questions remain unanswered. Although many
patients have remained healed or mostly healed for
up to 21 mo, we do not know what will happen over
longer periods. Nor do we know if the perineal le-
sions will recur if the drug is discontinued or the
dosage decreased. One patient discontinued the drug
after 2 wk and the disease recurred after 3 mo. On
the other hand, in 2 patients on metronidazole for 6
and 12 mo the drug was first tapered and then dis-
continued with no recurrence of disease after 5 and
3 mo, respectively. The effects of lowering dosage,
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length of treatment. and discontinuation of the drug
are being studied, but at this point sustained good re-
sponses have only been clearly documented with pa-
tients on continuous treatment with 20 mg/kg/day
of metronidazole.

The pathogenesis of the side effects of metronida-
zole have not been established. They do not appear
to be hypersensitivity reactions, as they have ap-
peared after weeks or months of therapy.®* The
neuropathy seen in 5 of our patients all occurred af-
ter at least 3 mo of treatment. The high blood levels
above 18.8 ug/ml in 4 of the 5 patients with neuropa-
thy suggest a correlation of this complication with
blood levels; the subsidence of symptoms when the
dosage was lowered would support this concept.
However, two patients with blood levels over 20 ug/
ml did not develop a neuropathy, so other factors
such as duration of treatment may also play a role.

Experimental studies have shown that metronida-
zole is carcinogenic in rodents and mutagenic in bac-
teria.**» However, there have been no reported
cases in which cancer has been attributed to metro-
nidazole in humans. In the only long-term study, 771
women with documented exposure to metronidazole
were retrospectively evaluated.® After a 10-yr fol-
low-up, no appreciable increase in cancer was de-
tected. While even the remote possibility of this
complication must be considered in a group of pa-
tients whose primary disease has its own malignant
potential,”*** we believe that the chronically inca-
pacitating effect of the disease in our patients justi-
fied the risk of this therapy.

Another intriguing, but unanswered, question is
the mechanism of metronidazole’s effect in perineal
Crohn’s disease. Three possibilities can be postu-
lated: (a) its antimicrobial effect,” (b) its immuno-
suppressive effect,” and (c) a direct effect upon tis-
sue healing.™ Y

[nitially, use of the drug was suggested for
Crohn's disease because of its antimicrobial action.
It was postulated that metronidazole would control
the overgrowth of organisms in the small intestine
and thus improve absorption or, alternatively, by de-
creasing the intestinal flora, remove a source of anti-
gen that might be of immunologic significance in the
pathogenesis of disease. Although we have eradi-
cated anaerobic organisms in several of our patients
with perineal disease, in others, anaerobes persisted
in spite of long-term therapy.

Later, investigators found that metronidazole ef-
fectively suppressed cell-mediated immunity, espe-
cially granuloma formation, and suggested that this
action of the drug explained its effectiveness in
Crohn's disease.* Our immunologic studies show no
significant change in cell-mediated immunity as
manifested by either anergy screening or in vivo

lymphocyte stimulation tests. Measurements:
culating immune complexes, however, we
creased after metronidazole therapy, as ¢
strated by the mean fall in C1q level from
11.3%.

The third possible mechanism by which m,

direct effect on wound healing. In a preliminary
vestigation of this possibility in rats, metronid;
had no beneficial effect on the rate of epithelija
tion and healing of skin wounds. Moreover, th
was a significant interference with healing of fa
incisions after 6 days. While this was only a pr
nary study, no positive effect of metronidazole’

demonstrated.™ A

This study was undertaken to evaluate metromd :
zole in the treatment of the perineal manifestationpg s
of Crohn's disease. We did not radlographlcany#
endoscopically follow the status of intestinal leslons
when they were present and, therefore, canngt
reach any conclusion on the beneficial effects of the
drug on the gastrointestinal disease. However, the
rise of the hematocrit and serum albumin levels, and
the decrease in diarrheal symptoms can be con:
strued as indirect evidence of systemic improve-
ment.

If our early results with metronidazole for peri-
neal Crohn's disease continue in more extensive and
longer term trials, the drug will offer a promising
form of therapy for this chronic unresponsive form _
of the disease. Confirmatory prospective studies are 3
obviously necessary, as are the valuations of the ne
cessity for continuous therapy, of the possibility of -
using lower dosages, and of the development of late -¥
resistance to the effects of the drug. Finally, if logis-~%
tically possible in this disease, and morally justified
in these chronically disabled patients, a randomized
double-blind study should be undertaken.
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