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Non-healing wounds: Can it take different diagnosis?
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1 | INTRODUCTION
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Abstract

Wound healing is a complex cellular and biochemical process and can be
affected by several systemic and local factors. In this study, we aimed to dis-
cuss the aetiologic factors of non-healing wounds and the management of this
complicated process with current information. The medical data of the patients
who were admitted to our clinic due to non-healing or chronic wounds were
analysed retrospectively. A total of 27 patients were evaluated retrospectively
during the 14 months of the study. The data of 6 patients who were followed
up for chronic wound that developed after abdominal incisional hernia repair
and pilonidal sinus surgery were not included in the study as their data could
not be reached. A total of 21 patients were included in the study. Malignancy
was diagnosed in two patients and granulomatous disease was found in four
patients. The aetiology of the other cases included foreign body reaction, infec-
tion, and mechanical causes. Non-healing wounds are a serious social and eco-
nomic problem for patients. Further studies on the pathophysiology of various
aetiologies in non-healing wounds in both clinical settings and experimental
animal models would be a useful step in treatment.
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function. Although specific tissues may have single
healing characteristics, all tissues show healing by similar

Our skin, which covers a large part of our body, is a
structure that forms an effective barrier against the envi-
ronment and plays a vital role in protecting against fac-
tors such as bacteria and dehydration. Following a
cutaneous trauma, the body initiates a series of complex
events, defined as wound healing, to restore this
protection.™?

The earliest known information about wound healing
dates back to 2000 Bc. The discovery of antiseptics and
thereby reduction of wound infections is the biggest step
in this process as knowledge about the wound increases
over time. Wound healing is a complex cellular and bio-
chemical process that regenerates tissue integrity and
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mechanisms including inflammation, cell migration, pro-
liferation, matrix deposition, and remodelling. The opti-
mal outcome of an acute wound depends on the
evaluation of the patient and the wound as a whole and
the use of best practice and technique.?

Normal healing may be affected by several systemic
and local factors (Table 1. Factors affecting wound
healing). For a healthy wound healing, the clinician
should know and be able to manage these factors. Com-
plications developing in the wound for any reason may
cause a delay in healing.® Such wounds have an ongoing
inflammation and the healing fails. Such non-healing
wounds result in infections, loss of function, and
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TABLE 1 Factors affecting wound healing
Systemic Local
Age Mechanical injury
Nutrition Infection
Trauma Oedema

Metabolic diseases Ischaemia/necrotic tissue

Immunosuppression Topical agents

Connective tissue Tonising radiation

Disorders Low oxygen tension

Smoking Foreign bodies

financial loss and are often the cause of tissue defect or
sepsis. These wounds often occur secondary to factors
such as aging, obesity, and diabetes. Unfortunately, these
health problems are increasing rapidly in many parts of
the world and are recognised as a silent epidemic affect-
ing the quality of life of more than 40 million people
worldwide.!

In this study, we aimed to discuss the aetiologic fac-
tors and management of this complex process under the
light of current knowledge.

2 | METHODS

The medical data of patients aged 18 years or older
who were treated for non-healed wounds between
December 2017 and January 2019 at the General Sur-
gery Clinic of Alanya Alaaddin Keykubat University
Training and Research Hospital were retrospectively
analysed. Demographic characteristics, vital signs,
state of consciousness, surgical history, diagnostic
methods of any possible foreign bodies in the wound,
recovery time, and follow-up information of all cases
were recorded.

2.1 | Ethical considerations

Ethical approval was obtained from the Alanya Alaaddin
Keykubat University School of Medicine Ethics
Committee.

2.2 | Statistics

Descriptive data of the patients were analysed using the
SPSS package program.

Key Messages

« the aim of this study was to evaluate and dis-
cuss the non-healing wounds in the light of the
literature

« attention was paid to the issues to be considered
for early diagnosis and treatment

3 | RESULTS

A total of 27 patients were evaluated retrospectively dur-
ing the 14 months of the study. The data of 6 patients
who were followed up for chronic wound after abdomi-
nal incisional hernia repair and pilonidal sinus surgery
were not included in the study since their data could not
be reached. A total of 21 patients were included in the
study. The average length of time to admission to
the hospital after the onset of complaints was 8.5 months
(2-25 months). The average age of the patients was
39 years (18-62 years). The number of female patients
was 14 and the number of males was 7.

Among these, two patients had a draining wound in
the breast. The wound biopsy results of these patients
were consistent with malignancy. Interestingly, one of
these patients had concomitant invasive breast cancer
and differentiated squamous cell carcinoma as a rare
diagnosis in the wound (Figure 1). Both patients are
followed up in adjuvant chemoradiotherapy program
after mastectomy.

The final pathologies of other four patients with a
draining wound in breast were reported as idiopathic
granulomatous mastitis.

FIGURE 1
differentiated squamous cell carcinoma

Concomitant invasive breast cancer and
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One patient had a history of soft tissue tumour in the
epigastric region. The patient had a draining wound and
excisional biopsy was performed with debridement. The
final pathology examination was reported as benign.

Four patients had foreign body reaction due to
prolene suture and two patients had foreign body reac-
tion due to silk suture. Treatment for these patients was
achieved by suture removal following wound exploration.

Two patients had previously undergone incisional
hernia repair. Draining wounds of these patients were
explored and it was thought that foreign body reaction
occurred due to prolene graft; therefore, these grafts were
removed.

Four patients had undergone pilonidal sinus excision
(two patients had primary repair and two patients had
limberg transposition) in the postsacral area at different
hospitals. On the 6th- to 12th postoperative days, wound
dehiscence and drainage had developed. The average
length of time to admission to the clinic after the onset of
complaints was 3 months (2-4 months). Culture was
obtained and antibiotic therapy was started. The patients
were then followed up with daily dressing. Approxi-
mately, all wounds were closed in the third months.

Deep tissue culture was taken after the debridement
in a hemiplegic patient with decubitus ulcers of the right
gluteal region and in the other two patients with necrosis
and non-healing wounds after intramuscular injection.
Vacuum-assisted closure was performed in these patients
and antibiotic therapy was initiated (Figure 2). The char-
acteristics of the patients are shown in Table 2.

4 | DISCUSSION

Non-healing wounds pose a serious social and financial
cost to both patients and the health system. In addition
to the factors that delay wound healing, other causative
mechanisms may also play a role in the aetiology.
Unresponsiveness to normal regulatory signals in the
healing process has also been shown to be a predictive
factor for non-healing wounds. This process may occur as
a failure of normal growth factor synthesis, over-
expression of protease activity, or increased disintegra-
tion of growth factors in a significantly proteolytic wound
environment due to lack of normal antiprotease inhibitor
mechanisms. It has been found that the proliferation
potential of fibroblasts in these wounds decreases as a
result of ageing or decreased expression of growth factor
receptors.> Furthermore, foreign body reaction may also
be responsible for the process in non-healing wounds.
This reaction of macrophages and foreign body giant cells
is an inflammatory process following implantation of a
medical device, prosthesis, or biomaterial representing

FIGURE 2 Necrosis and non-healing wound after
intramuscular injection

the final stage of wound healing. Synthetic materials are
used in hernia repair, which is one of the most common
operations of general surgery. In surgical hernia repair,
low-weight, wide-pore polypropylene materials are gener-
ally used.* Inflammatory responses due to these materials
may result in postoperative complications. The implanta-
tion of prostheses is generally associated with rapid and
highly orchestrated processes, including inflammatory
foreign body reaction or granuloma formation, humoral
immune activation, coagulation, molecular pattern recog-
nition, and release of the hazard signal from the damaged
tissue.>® If prolonged inflammation develops following
implantation, it may lead to clinical complications such
as chronic pain, defective wound healing, damage to the
implant, and need for re-surgery.” The aetiology in our
patients was due to non-absorbable prolene suture in
four cases, silk suture in two cases, and graft-related reac-
tion in two patients, resulting in non-healing wounds.
These patients were followed up for 7 to 25 months after
the operation. Although suture-related chronic reactions
are mostly seen after silk sutures, they do not occur with
absorbable and monofilament sutures. In addition, while
there are not many publications in the literature about
suture-related non-healing wounds, granulomas that
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usually develop due to suture and manifest cancer-like
findings are discussed.®® Interestingly, our four patients
developed excessive reaction due to prolene suture. A
deeper understanding of the interaction between the
material and the biological environment is essential to
overcome side effects and to develop strategies and solu-
tions in the use of these materials, which are still a major
challenge in the biomedical field.

Any wound that does not heal for a long time is prone
to malignant transformation and malignancy should be
considered in the aetiology of non-healing wounds. In a
chronic wound, chronic ulcers may develop a malignant
transformation® (Marjolin's ulcer). This is a long-term
stable period but would transform to malignancy rapidly
and progressively once ulceration formed.'® The underly-
ing malignant transformation mechanism remains
unclear. Sometimes, as in our patients, locally advanced
tumours may appear as an ulcerated, non-healing
chronic wound. Malignant wounds differ clinically from
non-malignant wounds in the presence of overturned
wound edges. In patients with suspected malignant trans-
formation, biopsy of the wound margin should be per-
formed to exclude malignancy. De novo cancers in
chronic wounds include both squamous and basal cell
carcinomas.> Two patients included in the study were
reported to have malignant biopsy results. However,
since these diagnoses were the primary tumour of the rel-
evant organ, we did not think that it was a malignant
transformation of the chronic wound. Furthermore, one
of these patients had two primary cancer diagnoses, a
rare diagnosis of differentiated squamous cell along with
invasive breast carcinoma (Figure 1).

In our study, vacuum-assisted closure technique was
applied to a hemiplegic patient with right gluteal region
decubitus ulcers and to patients who developed necrosis
and non-healing wounds after intramuscular injection
(Figure 2). This technique is a non-invasive method that
enables the use of controlled and localised negative pres-
sure on the wound to facilitate healing in acute and
chronic wounds. It is rather preferred in non-healing and
chronic wounds. It is a method of treatment based on the
sterile closure of the wound site, applying continuous or
intermittent negative pressure thereto. With the vacuum-
assisted closure system, partial oxygen pressure in tissues
increases and bacterial growth is reduced. In addition, it
provides a local interleukin-8 and vascular endothelial
growth factor increase that may cause the accumulation
of neutrophils and angiogenesis.™

In non-healing wounds, foreign bodies can be diag-
nosed in the postoperative period owing to pain, infec-
tion, palpable mass, or during radiological imaging.
Computed tomography is generally used in patients with
suspected foreign bodies.'* Since the foreign bodies were

P WiLEy-L#

located superficially in our patient group, no radiological
evaluation was needed.

5 | CONCLUSIONS

Non-healing wounds are a serious social and economic
problem for patients. Both health care workers and
patients will benefit from the early diagnosis and treat-
ment of such non-healing wounds. Understanding the
pathophysiology of various aetiologies, especially in non-
healing wounds, in both clinical and experimental ani-
mal models will be a step in treatment. As a result,
inflammation in particular plays a critical role. Therefore,
dissolution of the inflammatory environment has been
the target of both conventional wound care and experi-
mental drug-based therapies. Although non-healing
wounds are quite common, the number of studies on the
aetiologic factors is quite low. In the clinical practice of
many surgeons, such wounds are only followed by dress-
ing. Surgeons or clinics especially dealing with chronic
wounds apply various treatments based on the aetiology,
and patients benefit from these treatments.

In addition to the retrospective nature of our study,
although the number of cases was small and the study
was single-centred, the aetiology, diagnostics, and treat-
ment methods in patients with non-healing wounds were
discussed in the light of the literature and attention was
paid to the issues to be considered for early diagnosis and
treatment.
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