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ABSTRACT
A 40-year-old female presented with history of swelling at the upper and middle of the left leg since 6 months
was confirmed as post cancer surgery non healing wound not responding to conventional antibiotic therapy and
local wound care in an operated case of synovial sarcoma of the knee, monophasic fibrous type with no lung
metastasis. Post surgical non healing wound not responding to conventional therapy was treated successfully with
local application of 3% citric acid ointment for 25 days.
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INTRODUCTION
Wound healing in cancer patients is a mat-
ter of critical importance. Wound management
in cancer patients is complicated by tumour
biology, the patient’s disease state and addi-
tional comorbidities. The degree of damage
to surrounding tissue impacts overall wound
healing. Radiation therapy following surgi-
cal resection to control local–regional disease
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has negative healing effects because of local
tissue fibrosis and vascular effects. Chemother-

Key Points

• wound management in can-
cer patients is complicated by
tumor biology, the patient’s
disease state and additional
comorbidities

• the multiple treatment modali-
ties such as surgery, radiation
therapy and chemotherapeutic
regimens interact and impact
their abilities to heal wounds
delaying the wound healing pro-
cess in cancer patients

apeutic agents either administered alone or as
combination therapy with surgery and radia-
tion, may have detrimental effects on the cells
involved in the process of wound healing. In
addition, the diminished nutritional status in
cancer patients is an important factor con-
tributing to inability of wound to heal after
surgical procedure. Thus the multiple treat-
ment modalities such as surgery, radiation
therapy and chemotherapeutic regimens inter-
act and impact their abilities to heal wounds
delaying the wound healing process in cancer
patients (1–4).

THE CASE
We report a case of post cancer surgery non
healing wound not responding to conventional
antibiotic therapy and local wound care in an
operated case of synovial sarcoma of the knee.
This post surgical non healing wound was

© 2011 The Authors
© 2011 Blackwell Publishing Ltd and Medicalhelplines.com Inc • International Wound Journal • Vol 8 No 4 425



Citric acid treatment of postoperative wound in sarcoma

treated successfully with local application of
3% citric acid ointment for 25 days.

A 40-year-old female presented with history

Key Points

• a 40-year-old female presented
with history of swelling at the
upper and middle of the left leg
since 6 months

• she gave history of surgery
performed in the same area 13
years ago in which upper end of
the left fibula was excised

• she was investigated this time
with X-ray of the local part,
which showed extensive soft
tissue component along with
absence of fibular head and
destruction of upper end of
remaining fibula

• on the basis of histopathology
findings, the patient was oper-
ated

• postoperatively after a week,
she came back with complain
of pus discharge from operation
site

• the culture studies of puru-
lent discharge yielded 16
colonies of Staphylococcus
aureus resistant to ampicillin,
amikacin, cefoperazone, cef-
tazidime, ciprofloxacin, gen-
tamicin, gatifloxacin and methi-
cillin

• after taking her written consent,
a decision to use 3% citric acid
ointment, prepared in white soft
paraffin (100% pure white soft
paraffin) by mechanical mixing
in a mortar by taking all sterile
precautions

• the citric acid ointment, instead
of betadine (used earlier as a
topical agent in this case), was
applied daily once after irriga-
tion and cleaning of wound with
normal saline and wound was
dressed with sterile pad

• the wound healed completely
in 25 applications of citric acid
ointment in 25 days

of swelling at the upper and middle of the
left leg since 6 months. She also complained
of pain while walking. She gave history of
surgery performed in the same area 13 years
ago in which upper end of the left fibula was
excised. However, she did not have any record
of the histopathology reports and treatment
taken at that time.

She was investigated this time with X-ray
of the local part, which showed extensive
soft tissue component along with absence of
fibular head and destruction of upper end
of remaining fibula. The magnetic resonance
imaging showed that the popliteal vessels
were displaced by the soft tissue mass but
not infiltrated. The posterolateral muscle com-
partment was involved. Patient did not have
any locoregional lymphadenopathy. Comput-
erised tomography scan of the chest showed no
lung metastasis. A core needle biopsy showed
histopathology of synovial sarcoma, monopha-
sic fibrous type (Figure 1).

On the basis of histopathology findings,
the patient was operated. The skin incision
included the previous scar and suture marks.
The soft tissue mass was excised with wide
muscle margins all around along with the
involved length of fibula. The common per-
oneal nerve was euthanised as it was going
through the mass. The wound (approximately
16 cm in length) was closed with a suction
drain. Patient received injection ceftriaxone 1 g
BD, injection amikacin 750 mg OD and injec-
tion metrogyl 100 cc TDS as antibiotic cover for

Figure 1. Microscopy of monophasic synovial sarcoma with
fibrosarcomatous appearance (H&E, 40×).

5 days. Patient was discharged with advice to
take radiation therapy.

Postoperatively after a week, she came back
with complain of pus discharge from oper-
ation site. On examination, there was puru-
lent collection in the wound. Lower end of
the wound was opened and daily dressing
using betadine solution was performed for 4
weeks. Patient did not respond to this ther-
apy and the purulent discharge continued
(Figure 2). The culture studies of purulent
discharge yielded 16 colonies of Staphylococ-
cus aureus resistant to ampicillin, amikacin,
cefoperazone, ceftazidime, ciprofloxacin, gen-
tamicin, gatifloxacin and methicillin.

After taking her written consent, a decision to
use 3% citric acid ointment, prepared in white
soft paraffin (100% pure white soft paraffin)
by mechanical mixing in a mortar by taking
all sterile precautions. The citric acid ointment,
instead of betadine (used earlier as a topical
agent in this case), was applied daily once
after irrigation and cleaning of wound with
normal saline and wound was dressed with
sterile pad. This treatment modality was used
until the wound healed completely. The wound
healed completely in 25 applications of citric
acid ointment in 25 days (Figures 3 and 4).

DISCUSSION
The use of citric acid has been reported for
the effective management of chronic wound
infections not responding to conventional
injectable or oral antibiotic therapy and local
wound care management (4–7).

It has been found that citric acid has antibac-
terial activity and effectively controls the infec-
tion. This antiseptic property may be because
of lowering of pH that makes an environment

Figure 2. Operated case of synovial sarcoma of the
knee – before application of citric acid ointment.
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Figure 3. Operated case of synovial sarcoma of the
knee – after 16 applications of citric acid ointment.

Figure 4. Operated case of synovial sarcoma of the
knee – after 25 applications of citric acid ointment.

unsuitable for growth and multiplication of
bacteria causing wound infections. It also
enhances epithelisation, which is a major factor
in wound healing. Hydration, oxygenation and
removal of dead tissue ensure good epitheli-
sation. Histological studies showed that citric
acid has been found to actuate the wound heal-
ing process by boosting fibroblastic growth and
neo-vascularisation, which in turn increases
microcirculation of wounds that enables the
formation of healthy granulation tissue thereby
leading to faster healing of wound (8). All these
actions increase migration of epithelial cells
from surrounding skin and epithelisation acts
as stimulus for laying of ground substance.

In this case, as only 16 colonies were grown,
infection was not a significant component as
per the standard criteria of infection (9). The
degree of damage produced by surgery may be

the more important cause rather than infection Key Points

• it has been found that citric acid
has antibacterial activity and
effectively controls the infection

• this antiseptic property may be
because of lowering of pH that
makes an environment unsuit-
able for growth and multiplica-
tion of bacteria causing wound
infections

• successful healing of wound in
a cancer patient is an indication
that in addition to its role in
controlling a variety of bacterial
infections as a topical agent,
citric acid may also act as a
stimulator for wound healing in
patients with damaged tissue

• the results of this study indi-
cate that when a healing of
wound is a matter of great con-
cern because of one or other
reasons, one can think of cit-
ric acid therapy, which could
be reliable and effective option
for management of non healing
wounds, even in cancer patients

for non healing of wound for weeks together in
spite of injectable antibiotic therapy and daily
local wound care.

Successful healing of wound in a cancer
patient is an indication that in addition to
its role in controlling a variety of bacterial
infections as a topical agent, citric acid may
also act as a stimulator for wound healing
in patients with damaged tissue. The results
of this study indicate that when a healing of
wound is a matter of great concern because
of one or other reasons, one can think of
citric acid therapy, which could be reliable
and effective option for management of non
healing wounds, even in cancer patients.
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