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Injuries of the hand in children and adults occupy a special place in the structure of injuries of the musculoskeletal
system. For a two-year period, 70 children with open bruises were treated. Analysis of the results of treatment shows that
in the operative treatment of open injuries of the brush, priority should be given to the maximum organ-preserving tactics.
There should be a single algorithm for prescribing antibacterial drugs in perioperative management of open hand injuries in
children.
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TpaBMbl KUCTW Yy AeTeli 1 B3POCbIX 3aHMMaIOT 0c000e MeCTO B CTPYKTYpe NMOBPEXAeHU ONOPHO-ABUraTeIbHOro an-
naparta. 3a AByxneTHui nepuog 6bi1o nponedeHo 70 feTel ¢ OTKPbITbIMY TPaBMaMU KUCTU. AHaNN3 pe3ynbTaToB feyeHus
MOKa3bIBAET, 4YTO NMPU ONEPaTUBHOM JIEHEHUW OTKPbITLIX TPABM KMCTU NMPUOPUTET AO/MKEH OTAABATLCSH MaKCUMAaIbHOM Op-
raHocoxpaHsiloLen TakTuke. NpuMeHeHe eanHOro noaxoaa npu OTKPbITbIX TPaBMax KUCTU y AeTeli MO3BONIET NONYy4nTb
XOpoLUre pe3ynbTaTbl NeYeHus.
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PAP - Perioperative Antibiotic Prophylaxis

PST - Primary Surgical Treatment

a special place in structure of musculoskeletal

system [1]. Their prevalence reaches 30-57 %,
and the amputation effects are the causes of disability
in 30 % of cases. Treatment of open fracture and hand
injuries is a very severe problem, because is pursuing
aims to not only reach stability and speedy recovery of
the integration of the bone structures, but regeneration
of soft tissue. Infection of the soft tissues, as a rule,
slows down the bone consolidation, and is a significant
risk of posttraumatic osteomyelitis [2].

Most of the open hand injuries in children require
the inpatient treatment, containing antibacterial therapy
which is assigned for too long time what can lead to
unwanted sequela such as microbicenosis disorder of
the digestive tract and formation of antibiotic resistance
in microorganisms [3, 4]. In adults, the following basic
principles of perioperative antibiotic prophylaxis (PAP) are
distinguished: administration of the drug taking into account
the activity spectrum,, the first administration of an antibiotic
should be strictly prior to initiating the intervention to
achieve maximum concentration at the time of intervention,
the preferred route of administration is intravenous, the
duration of the PAP after the operation should not exceed
24 hours [7, 8]. In pediatric practice, perioperative antibiotic
prophylaxis is limited by a number of reasons: the age of
patients, frequent allergic and toxic reactions to the drug,
the high incidence of antibiotic-associated diarrhea, which
is especially important in children under 5 years old. That’s
why the timeliness of assessment of PAP effectiveness in
pediatrics surgery has a particular importance [5].

The prevalent view that the prophylactic use of
antibiotics reduces the risk of infectious complications
in the detachment of distal finger phalanges has been
refuted by randomized studies showing that only
adequate primary surgical treatment (PST) is sufficient to
prevent infection in injuries without severe contamination
of the wound, which remains controversial theme [6].

The aim of the work is to study mechanogenesis and
types of hand injuries in children, to analyze surgical
tactics with various open brush injuries in childhood.

Material and Methods. The selection of the clinical
material was made during the period from January 2016
to December 2017, 210 children with various hand
injuries were examined and treated, of which 70 (33.3 %)
victims had open lesions of different localization
(Fig. 1), including with open fractures of phalanges of
fingers and metacarpals, 20 (28.6 %) children were
treated. In the structure of open bruises, traumatic
amputations of soft tissues and phalanges of the fingers
predominated - 30 (42.9 %) children, the number of
cases of bruises of various types and localization without
damage to bone structures — 19 (27.1 %) - slightly
less than open fractures, and one (1.4 %) child had a
combined blast injury of the hand.

The age range of children with open hand injuries
starts from 10 months and ends with 17 vyears:
13 children (18.5 %) under 3 years old were treated,
from 4 to 7 years — 21 (30.0 %) children, 36 children
(51.5 %) were 8 years old and older. The average age was
7.6%x4.1 years old. Gender distribution: boys are the risk
group — 50 (71.4 %), which are more than 2 times than
girls — 20 (28.6 %).

The injuries of the hand in children and adults take

1%

traumatic amputations
of soft tissues and phalanges
of the fingers

open fractures of phalanges
of fingers and metacarpals

injury of the soft tissues of hand

B blast injury of the hand
Fig. 1. The structure of open hand injuries in children

Mechanogenesis of open hand injuries in childhood
is extremely diverse, but statistical analysis shows the
most frequent variants of injuries: 22 (31.5 %) children
pinched their fingers on the door, 21 (30.0 %) children
had cut wounds with a knife, 15 children received injuries
with broken glass and bottles (21.5 %), 8 children pressed
various parts of the hand with heavy objects (11.4 %). Single
variants of the mechanogenesis of hand injuries are also
important. This is due to the complexity and unpredictability
of the damage of all anatomical parts of the hand: 2 (2.8 %)
children were bitten by dogs, in one (1.4 %) case the child
shoved his hand into the electric a meat grinder, and in one
case (1.4 %) a firecracker exploded in the child’s hands.

All children were hospitalized as a matter of urgency,
the radiography of the hand specified the nature of
the bone lesions. When diagnosing and forming a
clinical diagnosis in 30 patients (42.8 %) with traumatic
amputations of phalanges of fingers and metacarpal
bones we used the Allen’s classification.

After a short preoperative preparation, under the
general anesthesia, the expanded primary surgical
treatment of the wound, skin tissue with local tissues
and osteosynthesis of the fracture were performed, if the
displacement of the fragments was unacceptable (Fig. 2).

Data processing was carried out using basic statistical
programs Microsoft Excel, Statistica 6.0 (USA).

Results and Discussion. Among the treated
30 children with traumatic abnormalities of finger
phalanges, partial amputation was observed in
12 (40.0 %) patients when the distal part of the dissected
phalanx was fixed to the finger with a skin graft. In these
cases, with the visual viability of the distal part of the
phalanx, the replantation of the amputated fragment of
the finger was performed and the osteosynthesis of the
nail phalanx by the Kirchner wire (Fig. 3). The remaining
18 (60.0 %) children had complete separation of soft
tissues in combination with bone fragments and damage
to the nail fold of the distal phalanges of the fingers.
With injuries of 1-3 types of Allen’s classification and
detection of the wound surface in the transverse axis
relative to the nail phalanx, cutaneous V-Y plastic was
produced with counter triangular flaps on Trankvili-Leali.
With amputations of the 4! type of Allen’s classification
a palm flap on the feeding stem were used, regardless
of the angle of amputation. With amputations of types
2and 3 of Allen’s classification and detection of the wound
surface in the palmar or dorsal oblique axis of amputation,
the palm flap on the feeding leg was also used because
of insufficient skin area with the palmar oblique axis of
amputation and the risk of excessive stretching of the flap
with the back oblique axis of amputation. The nail plate, if
preserved, was not removed in all cases, but there were
6 (8.5 %) cases of its complete separation from trauma.
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Fig. 2. Allen’s classification by the level of amputation and depending
on the angle of the line of amputation to the axis of the nail phalanx

Fig. 3. A — Incomplete traumatic amputation of the nail phalanx
of 24finger of the right hand, type 3 by Allen, followed by re-implantation
and osteosynthesis of the nail phalanx with Kirchner’s wire.
B — Complete traumatic amputation of soft tissues of the 39 finger
of the left hand. Type 2 by Allen. V-Y plastic with counter flaps
on Trankvili-Leali. Result 1 month after injury
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During postoperative period, in addition
to anesthesia, children received a course of
antibiotic therapy. Predominantly, children
received one antibiotic of the cephalosporin
group of 1-3 generations. Cefazolin (nacef)
was prescribed to 48 (68.5 %) children, of
whom 43 (89,5 %) children received the
medication intramuscularly and 5 (10.5 %)
patients received intravenously. Cefuroxime
(cefurus) received intramuscularly 4 (5.7 %)
children; cefotaxime (cephalab) intravenously
received 8 (11.4 %) children. In addition to
cephalosporin, 2 (2.8 %) cases were assigned
with lincosamide (clindamycin) due to late
visit after trauma. Antibiotic therapy was
not prescribed in 8 (11.4 %) cases, as the
size of the wound surface on the hand was
insignificant. In individual cases, the antibiotic
was administered with premedication 30 mi-
nutes prior to surgery or intraoperatively. The
average duration of antibiotic therapy with open
hand injuries in children was 4.6+2.0 days.

In the immediate postoperative period
in 2 (6.5 %) cases of plastic Trankvili-Leali
displaced flap necrosis was observed, due to
the violation of its blood supply is damaged
when the feed vessel. In the future, against the
backdrop of conservative therapy (nicotinic
acid intravenously, magnitolazer) indications
necrectomy have arisen, the healing was
secondary intention under the scab. Also,
with plastic grafting on Trankvili-Leali in
4 (18.0 %) cases, marginal necrosis of the skin
flap was observed, which is associated with a
significant tension, but against conservative
therapy in the postoperative period, it was
possible to avoid necrosis of the entire flap and
obtain a good cosmetic and functional result.
Unsatisfactory results were not observed.

When plastic amputation of the finger with
the palmar horseshoe flap was applied to the
feeding stem, good and excellent immediate
results were obtained, which enabled the
second stage of plastics to be performed
in the early period (3.0+0.5 weeks), which
consists in crossing the vascular pedicle and
the plastics of the fingertip with a patch of the
palmar flap. All children’s results are rated as
good and excellent. In the near postoperative
period there were no complications of a
purulent-inflammatory nature.

Conclusions

1. Open hand injuries in children are a
medical and social problem, because the
treatment tactics of 1/3 of the affected
children requires maximum organ
preservation and prevention of purulent
complications in order to achieve good and
excellent anatomical and functional results.

2. The Allen’s classification is the
most appropriate in the choice of surgical
treatment of traumatic lesions of nail
phalanxes of fingers.

3. In the operative treatment of open hand
injuries and the prescription of perioperative
antibiotic therapy, it is necessary to take
into account the level, size, contamination
of the wound, microcirculatory disorders
in damaged tissues, which determines the
performance of adequate primary surgical
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treatment of the wound, osteosynthesis in fractures of
metacarpalbones, phalangesoffingersanddetermination
of the duration of the course of antibacterial therapy.

4. Posthoc analysis of disease management in the
case of open injuries in children allows giving preferences
to the perioperative antibiotic prophylaxis.
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UWCNOAb3OBAHUE MEAKOTPAHYAUPOBAHHOTO HUKEAUAA TUTAHA
AN AESEHUA AUCTPOPUHECKUX KOCTHbIX KUCT Y AETEU
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Fifty five patients with dystrophic bone cysts were included in the study, where 30 of them underwent an original operation
of bone grafting with finely granulated titanium nickelide. Clinical and radiological effectiveness of this method of treatment in
the early rehabilitation period and with remote monitoring was demonstrated. The clinical effect was characterized as good in
96.6 % of patients during the observation period. Clinical experience shows that the application of the method of treatment
of dystrophic bone cysts through plastics with titanium nickelide granules gives more positive results in comparison with the
traditional method.

Keywords: dystrophic bone cysts, titanium nickelide, plastics, children

B nccnepnosaHume BiOYEHb! 55 naumeHToB ¢ Auctpoduyeckumm KocTHeiMu knctamm (OKK), ns Hux 30 60nbHbIM Obina
npoBefeHa OpurMHanbHas onepauust NAacTUKM KOCTHOW MOAOCTU MENKOrpaHyaMpoBaHHbIM HUKENMAOM TuTaHa. Mpoae-
MOHCTPUPOBaHa KJIMHNKO-PEHTreHonornyeckas abdekTMBHOCTb 4AHHOIO METOAA IeYeHMS B PaHHEM peabunnTaumoHHOM
rnepuoae v Npu otoaneHHoM HabnwaeHnn. KnuHmnyecknii adpdekT xapaktepmnaoBascs Kak xopowunin y 96,6 % 60NbHbIX B
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