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HEALING PROBLEMS WITH «LITTLE» WOUND.
SURGERY STRATEGY

ITpobaemn 3a1JiTA€HHS 3 K MAAOIO» PAHOIO.
XipypridyHa cTparTeriia

Abstract

Purpose of the study. An analysis of own
experience in treating wounds which were found to
need special treatment or ended in failure.

Methods. Results of treatment of 221 patients
were analysed. Criteria of inclusion were wound/
necrosis/blow size not more than 5 cm in greatest
measurement at arrival. The force of blow was not
greater than the body weight. Of patients 149 have
diabetes mellitus, on anticoagulant therapy were 53.

All patients have been operated on, onetime 132,
twice 53, three times 28, four times or more 8.

Results. Complicated healing was caused
by prolongation of inflammation in 47 cases,
spreading of necrosis in 35, arising of compartment
syndrome 7.

The most important reasons of complications
were 1) edema of patient’s limb, difficulties in;
2) acceptance of limbs compartment syndrome
both of microbial and coagulopathy origin;
3) differentiation between routine and Clostridia
genesis of inflammation, 4) estimating rightful
duration of drainage staying and antibacterial
therapy in compromised patient.

Conclusion. In cases of specific infection,
coagulopathy, limb edema of different etiology
and, in diabetic patients, renal insufficiency, low
c-peptide level, and insulin resistance each of this
obstacles lead to special complications, if neglected
may result in limb amputation and, be even life
threatening. Each of it need a peculiar treatment.
Knowing of this specifics gives to surgeon some
particular tool in treatment.
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Pe3srome

Mema. Ananis enacnozo 00c6idy NiKY6AHHA
Pan, aKi nompeoys8a.nu cneyiaibrozo LiKYyeanns ado
NIKYBAHHA AKUX 6UABUJLOCH HEePEeKMUBHUM.

Memoodu. Jlikysaru 221 nauyieuma. Kpumepis-
MU BKAIYEHHA OYaU PAHA/HEKPO3/cuneyb He Oilb-
we 5 cm 6 diamempi 6 HAUOINLULOMY 6UMIPIOBAHHI
npu noaei, cuaa yoapy He 6invwa 3a macy mina. Ly-
Kposuil diabem 6ye y 149 nauyienmis, anmurxoazy-
AAHMHY mepanio ompumyeaiu 53.

Bci nayienmu oneposani, 00un pas 132, 06iui 53,
mpuui 28, womupu pasu abo oinvwe 8.

Pesynvmamu. Yckna0Huenns 3a20€HHA 0Ya0 3Y-
MOBJeHe nPo0osxceHHAM 3ananenns 6 47 cnocmepe-
HCEHHAX, NOWUDEHHAM HEKPO3Y 6 35, BUHUKHEHHAM
Komnapmmenm-cunopomy 6 7.

Haileaxcausivuumu npuiunamu ycKiao0HeHb 0yau
1) Habpax kinyiexu y nayienma, mpyoHowi 6; 2) ecma-
HOBJIEHHI KOMNAPMMeHM-CUHOpOMY AK MIKPOOHOL,
mak i KoazyaonamuuHol emionozii; 3) dugeperuiayii
MIJHC 3ANAJLEHHAM 36UYAUHOI Ma KA0CMPudiasbHOL
emionoeii; 4) 6cmano6seHHi NPasubHOL MPUBALOCmi
Opery6aHHs ma npoeedenn s AaHMubaKmepiaibHoL me-
panii y nayienmie 3 00maxieHum CmamnoMm.

Bucnoeox. B pasi ocodaueoi inperxuyii, xoazy-
aonamii, HAOpAKY KiHYi6KuU pi3HOL emionoeil, ma,
Yy xeopux Ha yykposuil diabem, HUPK060i Hedocmam-
Hocmi, HU3bK020 Di6HI0 c-nenmudy, iHcyaiHope3uc-
MeHMmHOCMi KOMHA 3 NPUYUH MOXHe BUKAUKAMU
ocobausi yckaadnenna, axi, 6ydyiu He 6paxo6ari,
Moxucymu npueecmu 0o 6mpamu KiHYi6KU i, HA8imb,
scumma. Koxcna npuvurna nompebye ocob1u6020 Jii-
KYBAHHA. SHAHHA 6KA3AHUX 0cobausocmell 0ae Xi-
PYyp2y 6Uu3HAUEHI MONCAUBOCTL 0N NIKYBAHHA.

Knwouwosi cnoea: pamna, yckialneHe 3a20€HHA,

xipypais.
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BACKGROUND

Wounds remains the medical question one of the
most frequently occurred. Due to ability of human
organism to heal many injuries that are not life or
disable threatening are going underestimated by
patient and by doctor as well.

But such behavior is not always end in good.
This may be connected to special microbial
contamination, complicated health of patient and
some other factors. Environmental, age-related
and habitually caused influences and long-going
or even life-long treatment applied to some people
resulted in continent changes in microbiological
surrounding, human tissues and whole organism
reactivity which, in turn, cause new course of
healing with it new manifestation which need to be
addressed.

PURPOSE OF THE STUDY

An analysis of own experience in treating
wounds which were estimated as not large and
threatening at the appearance with peculiar
attention to those that later on were found to need
special treatment or ended in failure.

Material and methods. Results of treatment
of 221 patients with wound or local necrosis or
bruise from January 2005 till October 2020 were
analysed. Criteria of inclusion were wound/
necrosis/blow size not more than 5 cm in greatest
measurement at arrival. In the case of blow the
force was not greater than the body weight. There
were 84 women and 89 men aged from 37 to 92,
mean 68,6. interquartile range 14,0 years. Of
them 149 have diabetes mellitus, 5 of type 1, 124
of type 2. On insulin treatment were 84 patients,
peroral pills receives 58, diabetes mellitus was
first diagnosed in 7. On anticoagulant therapy for
cardiac problems were 53 patients.

All patients have been operated on, onetime 132,
twice 53, three times 28, four times or more 8. Of
patients 7 were followed up to 3 months, 5 up to
6 months, 15 up to 12 months, 26 from 2 to 13 years.

RESULTS

To every patient wound surgical debridement
was performed and appropriate drug treatment
applied at the time of arrival. Uncomplicated
healing was achieved in 132 (76,3%) cases.
Complications were caused by the prolongation of
inflammation in 47 cases, spreading of necrosis in
35, arising of compartment syndrome in 7.

It became impossible to stop inflammation,
started from the little wound or necrosis, in all
8 patients with edema caused by cardiac, kidney
failure or lymphostasis. Moreover, in such a
situation even limb amputation undertaken as the
last resort attempt was unsuccessful in healing

wound at cutting margin and do not prevail
patient’s death.

In 82 diabetic patient without general edema
repeated surgeries was successful in the meaning
of saving live at the rate of 97,6%, but high
amputation was performed in 14,6% of them.
Stroke had happened during the wound healing in
5 of them and myocardial infarction in 2.

Limb compartment syndrome treatment was
successful in life saving in 3 patients, in limb
saving in 2.

DISCUSSION

The majority of wounds at the moment of their
appearance or visualization perceived by patient as
“little”. This may be referred to not large wound
size, and to minor pain sensing, and to patient
unwilling to make a visit to doctor. Hence it
resulted in self-approach treatment.

Vast majority of such wounds heal without
complications, so public acceptance of such
behavior is favorable.

Therein lies the background of delate surgical
aid only when unsuccessful treatment became
evident often with threatening signs.

While the importance of timely and adequate
surgical and antibacterial therapy is already
generally acknowledged, the first choice is often
problematic.

Reasons for this conditioned by possibility of
early recognizing the causative bacterial agent which
is not everywhere accessible and doctor’s knowledge.
The last is especially important and variable.

Thus it is for specialists to present general
practitioners with the important reasons and signs
of probable difficulties and complications.

Our experience shows off 1) undervaluation the
importanceof preemptivegettingedemaoutof patient
limb to reach the beginning of wound clearance
and regeneration, difficulties in; 2) acceptance of
limbs compartment syndrome both of microbial
and coagulopathy origin, 3) differentiation between
routine and Clostridia genesis of inflammation;
4) estimating rightful duration of drainage staying
and antibacterial therapy in compromised patient.

It should be of practical value to figure out most
important and useful tools in surmounting pointed
problems.

Just using of limb compressing with the tight
fit to the third class of compression in repeating
manner over every two hours had to lead to
complete disappearance of edema of inflammation
origin in all our cases. Combined with appropriate
antibacterial therapy and, in founding pus, with
surgical drainage, it caused cutting short active
phase of inflammation and turn it into regenerative
process during 24—36 hours.

At the same time, impossibility to get edema
out within time stated, especially accompanied by
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acute pain, was the sign of deep undrained abscess
or decompensated cardiac congestion which need
special treatment and, as a rule, cause changing of
treatment tactic.

Without tissue compressing edema dissolving
take 3—4 days with more than equal prolonging of
treatment duration.

We observe two kinds of limb compartment
syndrome of bacterial origin. One was caused by
vastly spread suppuration which involve more than
a leg but with Cocci, and Proteus, and Klebsiella
as causative microorganisms as well. For the
reason of dramatic delay of treatment for 4—6 day
patients were hospitalized at the stage when limb
amputation was the only possible way of treatment
which resulted in recovery.

The other one was inflammation caused by
Clostridia. Main manifestations of such process
were patient complaints on intensive pain and
visual growing of edema within 6—12 hour. Correct
apprehension of the situation followed by urgent
vast opening of the muscular compartments in
conjunction with clindamycin using in high dose
make it possible to save limb and life. Critical
point for in-time diagnosis were appearance of
paresthesia and muscular stiffness with high
levels of creatinine and transaminases. In delaying
treatment for 24 hour or more lethal outcome was
inevitable despite any treatment used.

Particular kind of limb compartment has
coagulopathy in basement. Accident struck in
time of anticoagulant treatment was followed
by slow swelling of hematoma which in 3—4 days
eventually resulted in compartment syndrome.
Indications to surgical treatment was the same as
abovementioned. Some complicity of situation was
the necessity for immediate surgical opening of
compartment at the time of anticoagulant activity
of long-lasting medication. That imply substantial
hemorrhage liable to blood transfusion. But all of
that was reasonable in the view of saved limb.

Though prolonged and often complicated
healing in diabetic patient is not surprising our
investigation throw fresh light on its background.
Current status of healing knowledge and metabolic
contribution to it elucidates new details in possible
ways of treatment.

Wehavesingled out three metabolically induced
reasons for delayed wound healing in diabetic
patients.

They are renal insufficiency, low c-peptide
level, and insulin resistance.

At the first glance high levels of creatinine
blood urea from patient with diabetic foot doesn’t
routinely evidence renal insufficiency for it may
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resulted from extensive suppurative inflammation.
But if high levels of those metabolites remains
after successful surgical purse and antibacterial
treatment the renal insufficiency should be
considered.

In this situation wound healing in our patients
was achieved only if prolonged antibiotic therapy
had been given. Antibiotic had been chosen
according to bacterial susceptibility and given
continuously without interruption up to the time of
wound filling with granulations. It takes from 24
to 45 days. Situation described takes patience both
from surgeon and patient as no signs of healing are
visible during first 12—-14 days of treatment. Only
absence of active inflammation and propagation of
tissue destruction with some, but not significant,
improvement of cytological picture could keep in
them faith in success.

Low c-peptide level is a serious obstacle in the
way of healing. It determines regeneration within
narrow frame by lack of energy and building
material. Though real reason of low c-peptide level
in certain patient is poorly understood advanced
medicine proposes some drug with the useful
effect. Such are GLP-I agonists and DPP blockers.
If patient is not on a such treatment it should be
considered and tried.

At the first glance insulin resistance create the
same hurdle to healing as low c-peptide do. Despite
of it high level insulin is not available to tissues.
But the difference between those two conditions
is that by means of metabolic surgery insulin
resistance could be successfully eliminated in short
term. Out experience of treating those condition
in 6 cases lead to insulin resistance disappearing
within 2 weeks after surgery in all of them.

CONCLUSION

Difficulties in “little” wound healing emerge
in cases of specific infection, coagulopathy, limb
edema of different etiology and some metabolic
changes caused by diabetic mellitus, i.e. renal
insufficiency, low c-peptide level, and insulin
resistance.

Each of this obstacles lead to special
complications, if neglected may result in limb
amputation and, be even life threatening. Each of
them need a peculiar treatment. Knowing of this
specifics gives to surgeon some particular tool in
treatment.
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