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Abstract
Background. Wounds inflicted by the teeth of animals and humans take a special place and have a number of 
characteristic features. There is still no generally accepted surgical tactics for the bite wounds treatment, and the 
issues of choosing the timing of wound closure, depending on their localization, remain unresolved.
Aim. To analyze the clinical experience of bite wounds surgical treatment by applying primary and secondary sutures.
Material and methods. From 2008 to 2018 409 patients with bite wounds of various localizations (289 female and 
120 male) aged 16 to 84 years were under our supervision. The average age of the victims was 52.5±10.17 years. All 
patients were prescribed combined therapy, which was based on an urgent surgical care, since we attach a decisive 
role in the prevention and local treatment of wound infection to full primary or secondary surgical treatment. The 
analysis of the obtained data was performed using the statistical calculations in R 3.6.3 (R Foundation for Statistical 
Computing). To compare the average treatment time for primary and secondary sutures nonparametric Mann–
Whitney test was used.
Results. Analysis of the obtained clinical data showed that the largest number of bite wounds were dog bites (95%), 
which occured most often in spring (38%) and summer (38.1%), and, as a rule, at home (68%), these results were 
comparable with statistical data from other sources. The average duration of patients’ treatment with a primary 
suture was 13.2 days, and with a secondary suture — 19.3 days. The authors proposed a differentiated approach 
to the choice of surgical tactics in the treatment of patients with bite wounds, depending on the timing of their 
admission to the hospital and the local status of the wound defect.
Conclusion. The primary or primary delayed blind suturing should be used in the early stages (not later than in 
12 hours after getting a bite), and secondary sutures are shown in late stages (more than 12 hours).
Keywords: bite wounds; primary suture; secondary suture.
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Background
Wounds inflicted by animal and human teeth, 
which differ in several characteristic aspects, are of 
special importance among all types of accidental 
wounds. Bite and bite-avulsive wounds are heavi-
ly contaminated with highly virulent abundant mi-
croflora contained in the oral cavity, which leads to 
complications with various vulgar infections (pyo-
genic, putrid) in the shortest possible time, and the 
healing processes are torpid due to significant tis-
sue damage [1].

Lethal outcomes from body injuries caused 
by dogs were reported, and they are not isolated 

[2–4]. The first was mentioned in forensic medi-
cine in the death of a 10-year-old boy due to inju-
ries from a dog attack found in a 1912 textbook by 
E. Hoffmann (cited in [5]). Becoming infected with 
hazardous diseases, such as rabies, anaerobic in-
fection, and tetanus, are possible in patients with 
an open injury [6, 7]. Additionally, bites from cats, 
mice, rats, martens, and squirrels are fraught with 
the genesis of “rat-bite fever” or “rat-bite disease” 
(sodoku).

Cases of developing benign lymphoreticulo-
sis (“cat-scratch disease,” regional non-bacterial 
lymphadenitis, cat scratch fever, and Mollare–Rai-
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ly disease) have been described, of which the symp-
toms after 12–20 days (incubation period) are 
reduced due to increased regional lymph nodes as-
sociated with fever and ailment [8–10]. The disease 
caused  by  a  filter-passing  virus  of  the  psittaco-
sis group, ornithosis, carried by cats with birds as 
its reservoir, was first described by A. Debre and 
K. Foshay (1932), and then by V. Mollare et al. 
(1950) (cited in [8]). G.V. Saltsev [9] refers to the 
disease of a peculiar glandular form of ornithosis, 
which more often occurs in childhood.

A literature analysis showed that bite wound 
treatments have no generally accepted surgical ap-
proach, issues of wound closure timing based on 
their location remain unresolved, and the traditio-
nal concept of medical care has to be revised and 
improved [11, 12].

Patients with bite wounds accounted for 1.8% 
of all patients treated in outpatient (90%) and in-
patient (10%) conditions, which is consistent with 
lite rature data [13–16].

Aim
The study aimed to analyze the clinical experience 
of surgical treatment of bite wounds by applying 
primary and secondary sutures.

Materials and methods of research
From 2008 to 2018, we monitored 409 patients with 
bite wounds of various localizations (289 females 
and 120 males aged 16–84 years). The average age 
of patients was 52.5 ± 10.17 years. In the first 12 h 
after the injury, 147 people were admitted, while 
the remaining 262 patients were admitted later 
(12 h to 5 days).

All patients received the combination therapy, 
which was based on emergency surgical treatment 
since we attach a decisive role in the prevention and 
local treatment of wound infection to full-fledged 
primary or secondary surgical wound treatment 
[17–21]. Viable tissue becomes the most powerful 
barrier to infection, as evidenced by many years of 
surgical experience [22–25].

Patients underwent clinical, standard laboratory, 
and bacteriological examinations, as well as X-ray 
and ultrasound examinations if medically required.

All patients received a set of local and general 
conservative treatment measures, including man-
datory preventive anti-rabies and antitetanus vac-
cinations, and the antigas gangrene serum was 
administered following the instructions in case 
of heavily contaminated wounds and an extensive 
area of tissue damage.

Antibiotics with a different spectrum of broad 
synergistic action were prescribed in combination 
with sulfonamides, nitrofuran agents, or quinoxa-

line derivatives. Antibiotics, to which the ino-
culated microflora was sensitive, were used after 
verifying the pathogen. Encouraging results were 
obtained  from  the  use  of  β-lactam  antibiotics, 
namely carbapenems, and third (cefoperazone, cef-
tazidime, etc.) and fourth (cefpirome) generation 
cephalosporins,  as well  as fluoroquinolones  and 
their combinations (unazine, tazocin, etc.). Pyrim-
idine bases (xymedon and methyluracil), proteoly-
tic enzymes, and physiotherapy (ultrasound, laser, 
etc.) were used. Detoxification and symptomatic 
therapy were performed when indicated. Limb im-
mobilization with a plaster splint was used in cases 
of hand, foot, or joint wounds.

The obtained data were analyzed using the en-
vironment for statistical calculations R 3.6.3 (R 
Foundation for Statistical Computing). The non-
parametric Mann–Whitney test was used to 
compare the mean treatment times for prima-
ry and secondary sutures. Data were presented as 
mean ± standard deviation. Differences were con-
sidered statistically significant at p-values of <0.05.

Results
Most often, patients were admitted during the 
warm season (Fig. 1). In the vast majority of  cases, 
they were hospitalized with extensive injuries, as 
well as with wounds localization on the hands, 
head, and neck, and with an increased post-vacci-
nation reaction in history during passive and active 
immunization. Often (65 people) at a later term, pa-
tients with complicated local wound infection were 
referred to the clinic after surgical care, with a pri-
mary blind suture (PBS) application in traumato-
logy centers.

Wound shapes and sizes were very diverse, 
often characterized by contused, avulsive, and 
crushed wounds. The edges were uneven, with 
multiple skin flaps and the presence of bruises in 
the paravulnar zone, deeply penetrating rounded 
puncture lesions, and skin abrasions (teeth marks). 
External traumatic changes were absent or insigni-
ficant  in  the wound  circumference with  a  small 
area of tissue damage; however, severe subcutane-
ous injuries of vital anatomical structures were de-
tected later during surgery in some patients.

The wounds were predominantly localized on 
the shins and hands (Fig. 1). Bacteriological stu dies 
of the wound contents showed that the species com-
position of the flora was always polymicrobial with 
a frequent combination of pyogenic bacteria with 
clostridia.

Surgical intervention indications in our cases 
were determined not by the time elapsed since the 
bite, but by the local wound status. Surgical inter-
vention was also performed at a later date when 
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local and general changes indicating the puru-
lent-inflammatory process progression and wound 
content retention became secondary surgical treat-
ment indications. Concurrently, surgical indica-
tions were established according to the principle 
“ubi pus–ibi evacua.”

The old rule regarding the desirability of sur-
gical intervention in the early stages is not disput-
ed by anyone and remains resolute. In the absence 
of relevant indications (graze wounds, single shal-
low teeth marks, and bruises without skin damage), 
which was recorded in 6.1% of patients, treatment 
was performed through conservative generally ac-
cepted measures.

The surgery was performed after establishing 
a systolic arterial pressure at the level of 100 mm 
Hg in 4 patients with signs of traumatic shock.

The  surgery  was  preceded  by  surgical  field 
preparation, including hair shaving, thorough skin 
washing with a detergent solution, and iodonate 
treatment. The wound was examined and washed 
with 3% hydrogen peroxide or other antiseptic 
solution.

Predominantly, under intravenous anesthesia, 
the wound was dissected along its length, addition-
ally revised under visual control with blind passage 
and bridge elimination, and foreign body, obvious-
ly accessible necrotic, and doubtful tissue viability 
removal. In uninfected wounds in no more than 12 
h from injury (147 patients), wound edges were ex-
cised, as well as the bottom if anatomically accep-
table.  The  excision was made  at  different   sizes 
(2–15 mm) based on tissue destruction degree, con-
tamination, blood circulation characte ristics in the 
site, and localization. Thus, within the minimum 

limits, wounds of the face, head, perineum, and 
hands are subject to excision [26–29].

In the context of the modern assessment ap-
proach to the surgical treatment of bite wounds, 
the problem of closing the wound surface at the fi-
nal stage of the surgical intervention is extremely 
relevant. To date, the use of PBS has no consen-
sus among the surgeons. Some believe that such 
wounds should not be tightly sutured due to their 
severe contamination [28–30], or that surgical 
treatment of bite wounds with suturing is possible 
no earlier than 5 days after the injury [31]. Others 
adhere to the opposite point of view that PBS can 
be safely applied to a completely excised wound on 
day 1 after injury [11, 13, 14, 32, 33]. The authors 
motivate this approach with convincing arguments, 
namely a high incidence of wounds on open body 
parts (head, hands, etc.), and leaving them unsu-
tured leads to disfiguring scar formation in many 
patients.

Agreeably, the fears of bite wound infection are 
exaggerated. Thus, our cases show that the healing 
time was reduced in achieving high cosmetic effect 
after PBS during intensive rational conservative 
therapy in 28.5% of 147 patients, even in doubtful 
cases using fractional or permanent wound cavity 
lavage through installed drains. PBS was not ap-
plied to the foot wound.

In 17% of 147 cases, delayed blind sutures with 
a preliminary application of retention sutures were 
used when the use of PBS was risky [34]. Wounds 
were examined daily. Wound healing by prima-
ry intention in this group of patients was achieved 
in 80%. Sutures were removed on days 8–10. In 
 cases of suppuration, wound edges were  separated, 

Fig. 1. General characteristics of injury
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and the treatment was performed openly under 
a  bandage.

In patients who are hospitalized late, >12 h af-
ter injury (262 people), the wound was subjected to 
secondary surgical treatment and was adequately 
drained. After cleansing from purulent-necrotic ele-
ments, the wound was closed with a secondary blind 
suture after the preparation of the edges or making 
relaxation incisions. A simple interrupted suture 
was mostly used (57.3%), as well as Donati suture 
(11.8%), U-shaped sutures (11.8%), adhesive plas-
ter wound edge approximation (7.6%), and 8-shaped 
sutures (5.3%), and the adaptive repositioning appa-
ratus of G.A. Izmailov and S.G. Izmailov was used 
for the wound edge intention (6.1%) [35, 36]. In all 
 cases, wound edges could be simultaneously ap-
proximated with apparatus removal after suturing 
using the apparatus method of sutu ring. No indica-
tions were seen for leaving the apparatus for a longer 
period to reduce the tensile force of wound edges.

The authors proposed a differentiated conside-
ration in choosing the surgical treatment approach 
in patients with bite wounds, depending on the 
 timing of their hospital admission and the local 
wound defect status.

Advanced incisions were made, which bordered 
the area of purulent inflammation, in 7 cases of in-
fection generalization with the development of sep-
sis, the so-called barrier. One patient, Z., aged 57 
years, underwent guillotine amputation in the up-
per third of the leg due to the genesis of a severe 
form of septicotoxemia associated with ascending 
anaerobic non-clostridial intermuscular phlegmon 
of the lower limb. Recovery occurred.

The average treatment time was 13.2 days for 
patients with primary sutures and 19.3 days for se-
condary sutures (p < 0.0001) (Fig. 2).

Conclusions
1. Bite wounds account for 2.2% of all injury 

types, and their treatment should be considered 
justified in purulent surgical departments, where 
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treatment  using  primary  and  secondary  sutures  at  different 
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specia lized assistance can be immediately provi-
ded in full.

2. The treatment method of choice for patients 
in the early stages (no later than 12 h) includes 
a surgical treatment to impose a primary or prima-
ry delayed blind suture. Primary blind sutures can 
reduce the healing time with a good cosmetic ef-
fect; however, this requires further research.

3. In cases of late (>12 h) treatment of patients, 
the use of secondary sutures is justified, as it redu-
ces the treatment duration.
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