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Summary.

Combat-related maxillofacial injuries frequently involve extensive soft tissue loss, contamination, and complex anatomical
disruption. Gunshot and shrapnel wounds of the face and neck often present with large defects communicating with the oral
cavity, accompanied by fractures of the facial bones. Delayed secondary surgical wound management in such cases presents
considerable technical challenges. Modified button suture techniques may offer significant advantages for the approximation of
wound edges subjected to high tension.

Objective. To evaluate the efficacy of a modified button suture technique for delayed secondary closure of extensive facial
and cervical soft tissue defect in a patient with combat-related gunshot trauma.

Materials and Methods. A clinical case is presented of a 42-year-old male patient with a through-and-through gunshot-
shrapnel injury of the left buccal, submandibular, and cervical regions, combined with a comminuted fracture of the mandibular
angle. Secondary surgical wound management was performed on post-injury day 11. Polyamide sutures (3/0) were passed
through dense, fibrotic tissues using large-gauge injection needles; external fixation was achieved with 2-3 cm plastic buttons to
ensure even tension distribution. The study was conducted in accordance with the ethical principles set forth in the Declaration
of Helsinki, as approved by the Bioethics Commission of the M. I. Pirogov National Medical University. Written informed consent
for the publication of clinical data was obtained from the patient, with confidentiality of personal information guaranteed.

Results. The modified button suture technique enabled effective approximation of wound edges without excessive tension,
preventing suture cut-through. Healing proceeded by primary intention without complications. Intermaxillary fixation was
discontinued at 6 weeks, with restoration of occlusion and con solidation of mandibular fragments. At 6 weeks, a dense but
functionally insignificant scar was observed.

Conclusions. The modified button suture technique represents a reliable and efficacious option for delayed secondary closure
of extensive soft tissue defects of the face and neck following gunshot injuries, ensuring uniform tension distribution, minimising
the risk of wound dehiscence, and promoting primary wound healing. This technique is applicable to both military and civilian
maxillofacial surgical practice.
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Introduction

Modern combat-related facial trauma is diverse in nature
and, encompassing both ballistic and non-ballistic injuries
caused by various types of weaponry. The widespread
use of rocket and artillery systems has established blast
wounds as a distinct category of combat surgical trauma,
characterised by combined injury mechanisms. When the
primary or sole component of a blast injury is shrapnel-
related trauma, however, such cases are more appropriately
categorised as gunshot-shrapnel wounds [1].

Gunshot and shrapnel wounds have a distinct clinical
profile, as they are frequently accompanied by extensive
tissue defects and contamination [1-4]. The selection of
an optimal treatment strategy for such injuries remains
challenging, as no standardised clinical approach has been
established [7,8]. One of the most significant challenges
involves delayed secondary debridement of wounds
with extensive soft and hard tissue defects in the facial
region, with such patients typically presenting to rear-area
hospitals with purulent, deformed wounds and gaping,
unhealed defects that frequently communicate with the
oral cavity. In these cases, wound edge approximation is
necessary but is often complicated by excessive tension,
which increases the risk of suture dehiscence.

In the delayed surgical management of wounds with
tissue loss, button sutures represent an effective method

for wound edge approximation that minimizes the risk of
suture failure.

The first successful widespread use of button sutures
for both fresh and granulating facial gunshot wounds
was reported during military operations in 1939-1940.
The application of early plastic reconstruction techniques
employing these sutures resulted in recovery in up to 96% of
patients with facial soft tissue injuries across the front lines.

Subsequent improvements in wound closure techniques
are described in the literature [1-25]. A simplified method for
applying button sutures to the facial region was developed,
and in 1943, the purse-string button suture technique was
introduced. This advancement facilitated the reduction and,
in some cases, complete closure of circular wounds — for
example, in cases of chin avulsion and similar injuries.

The button suture technique, while relatively simple,
requires refinement in certain cases involving complex
facial and cervical defects.

In wartime medicine, tension-relieving techniques
such as modified button sutures may offer considerable
advantages for the closure of large soft tissue defects in
various anatomical regions, including those encountered
in female patients. Their primary application in the
present study pertains to maxillofacial injuries; however,
the principles of controlled tension distribution and
low-cost stabilization are potentially applicable to other
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high-risk wound types, as discussed in the following
sections [26-29].

Objective

To describe the clinical management and outcomes
of an extensive facial and cervical soft tissue defect in
a patient with combat-related gunshot trauma treated with
a modified button suture technique.

Materials and Methods

This study presents a clinical case of delayed secondary
surgical wound management in a patient with an extensive
gunshot-induced defect of the face and neck, treated at
the Department of Maxillofacial Surgery of the Vinnytsia
Regional Pirogov Memorial Clinical Hospital. A modified
button suture technique was developed and employed.
Given the extensive area of tissue loss and the need for
wound edge approximation under significant tension,
standard needle ligature techniques were not feasible.
Large-gauge injection needles were used as guides, with
nylon (polyamide) sutures (3/0) threaded through the
beveled opening and passed through the tissue via the
needle channel. Standard metallic suture plates being
unavailable, conventional buttons (2-3 cm in diameter,
with 2-4 holes) were used for external suture fixation.
This technique enabled effective approximation of wound
margins, reduced tissue tension, and contributed to
improved wound healing and aesthetic outcomes.

The study was conducted in accordance with the ethical
principles set forth in the Declaration of Helsinki, as
approved by the Bioethics Commission of the M. I. Pirogov
National Medical University. Written informed consent for

-~

Figure 1. Patient R., 42 years old. Diagnosis: blast-shrapnel injury; through-and-through gunshot
wound with infection of the left buccal and submandibular regions and the lateral surface of the neck
on the left, with a soft tissue defect communicating with the oral cavity; comminuted fracture of the
left mandibular angle.
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the publication of clinical data was obtained from the patient,
with confidentiality of personal information guaranteed.

Results and discussion

A patient with an extensive facial and cervical defect
was treated in the late post-injury period, 11 days after
the injury. Patient R., a 42-year-old male, was admitted to
the Department of Maxillofacial Surgery of the Vinnytsia
Regional Pirogov Memorial Clinical Hospital with the
following diagnosis: blast-shrapnel trauma; through-
and-through gunshot wound of the left buccal and
submandibular regions and the lateral surface of the upper
and middle thirds of the neck on the left, accompanied by
an extensive soft tissue defect communicating with the oral
cavity; comminuted fracture of the left mandibular angle.

The patient was transferred to the maxillofacial surgery
department 7 days after the injury. At the initial stage
of treatment, primary surgical wound debridement,
hemostasis, and dressing application were performed,
along with antibiotic therapy. Mandibular fixation and
wound closure were not performed.

On clinical examination, notable facial asymmetry
secondary to swelling of the left hemiface was observed,
along with malocclusion and an extensive wound in the left
submandibular and cervical regions. The wound measured
approximately 10 x 17 cm, extended deeply to the cervical
neurovascular bundle, and exhibited significant soft tissue
loss with retracted edges; it was gaping and communicated
with the oral cavity in the retromolar region (Figure 1).
The wound surface was contaminated and covered with
fibrinopurulent exudate, with a fetid odour and dense,
contracted margins.
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The mandible was displaced toward the left, in the
direction of the defect, with salivary leakage into the
wound and consistent saturation of the dressings with
saliva. Crossbite was present, and a bony defect was
palpable in the region of the left mandibular angle.
Orthopantomography and computed tomography (CT)
demonstrated a comminuted fracture of the mandibular
angle, body, and ramus on the left, with loss of bone
continuity.

On the day of admission, intermaxillary fixation was
performed using a bimaxillary arch bar with eyelet hooks
and elastic traction under local anaesthesia, with restoration
of occlusion. The mucosal defect in the left retromolar
area was simultaneously sutured, thereby isolating the
cervical wound from the oral cavity. Salivary leakage into
the cervical wound ceased by postoperative day 4. The
wound in the submandibular and cervical regions was
managed conservatively for several days with Betadine®-
impregnated dressings.

Delayed surgical wound management with local
flap closure was performed under general anaesthesia
on postoperative day 4 (day 11 post-injury), following
confirmed complete wound bed decontamination.

A flap of the anterior cervical triangle was elevated
to the level of the superficial lamina of the deep cervical
fascia, incorporating the fascial sheath of the cervical
neurovascular bundle and the sternocleidomastoid muscle.
Stay sutures were applied to approximate the widely
separated wound edges, and button sutures were placed to
prevent suture cut-through in the soft tissues. Polyamide
sutures were passed through the dense, fibrotic tissues
using large-gauge injection needles (0.8 x 40 mm).

The wound edges were mobilised and approximated,
with sutures tied over four buttons to ensure even tension
distribution (Figure 2). Approximation of the retracted
cervical flap edges enabled secondary wound closure
without excessive tension. The surgical site was drained
with tubular drains, which were used for irrigation during
the early postoperative period.

The wound healed by primary intention without
complications, with sutures removed gradually between
postoperative days 10 and 14 (Figure 3).

Intermaxillary fixation was removed 6 weeks
postoperatively, with fracture fragment consolidation
observed and occlusion restored.

Following wound healing, a retracted, dense scar was
observed, which did not result in functional impairment
(Figure 4). An additional surgical procedure is planned to
improve the aesthetic appearance of the postoperative area.

Delayed secondary surgical management of gunshot
and shrapnel wounds presents specific challenges in cases
involving deformed, retracted flaps of irregular shape with
associated tissue defects. Increased curvature of the wound
edge is associated with a proportionally greater tendency
toward flap retraction, the extent of which is determined
by the depth of involvement of the underlying structures,
including the superficial and deep cervical fascia and
muscles.

In delayed secondary wound management, such flaps
require additional fixation of the entire tissue mass to
enable tension-free skin closure. Button sutures facilitate
layered closure of both the skin and subcutaneous tissues,
thereby preventing wound dehiscence and frequently
eliminating the need for additional reconstructive surgery.

flap reconstruction and button suture application.
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Figure 3. Same patient on postoperative day 14 following suture removal.

Figure 4. Same patient 6 weeks postoperatively.

In modern military conflicts, extensive soft tissue
defects subjected to high tension are encountered in the
maxillofacial region, the trunk, the perineum, and the
extremities. Tension-relieving and retention suturing
techniques employing external bolsters or buttons on the
suture loops distribute mechanical load over a broader
skin surface, reduce local pressure on wound edges, and
thereby decrease the risk of tissue cut-through and wound
dehiscence. Clinical reports describe successful use of
button or button-like bolsters for closure of decubitus
ulcers, high-risk abdominal incisions, and other extensive
soft tissue wounds, where they provided additional security
during the early phase of healing and improved primary
intention closure in compromised patients. Ordinary
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plastic buttons and similar devices can be sterilised
and reused, which makes this technique particularly
valuable in wartime settings with limited resources and
mass casualties, where simple, inexpensive, and rapidly
applicable methods are required for reliable closure of
contaminated, high-tension wounds [26].

Historical gynaecological and urogynecological
literature indicates that button sutures can be safely applied
in female pelvic surgery. In the 19th century, Bozeman and
other authors popularised the button suture for closure of
vesicovaginal fistulas, achieving reliable approximation
of friable vaginal tissues around the fistulous tract and
demonstrating the feasibility of controlled tension distribution
in this region [27,28]. More recent work has described the
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use of single button sutures to join the walls of the cervical
canal during procedures for complete occlusion of the cervical
canal and external os, with the button serving as a simple
external support to control suture tension [29]. Contemporary
urogynecological protocols also describe single button sutures
as one of the plication options in anterior colporrhaphy;
however, a limited number of isolated button sutures may
be insufficient for long-term support if used alone. These
data suggest that modified button sutures may be considered
a low-cost, rapidly deployable option for temporary or
definitive closure of extensive perineal, vulvar, or lower
abdominal soft tissue defects in female patients during
wartime, particularly when complex flap reconstruction
or specialised fixation devices are unavailable. Careful
patient selection, protection of underlying hollow organs,
and multidisciplinary collaboration with gynaecologists and
urologists are essential, as high-quality comparative clinical
data for these indications remain limited.

The application of button sutures significantly improves
the quality of delayed surgical management of gunshot
wounds and optimises wound healing through primary
tension closure with local tissue advancement, without
additional incisions.

Button sutures may be widely employed in the management
of facial gunshot wounds, both as primary guiding and
approximating sutures for flap wounds and for secondary
closure of granulating wounds. Applied in this manner, button
sutures enable effective full-depth approximation of wound
edges, obviate the need for additional relaxing incisions in
comparable clinical situations, and substantially reduce tissue
tension along the primary suture line, thereby preventing
suture cut-through and wound dehiscence.

Conclusions

1. Button sutures enable effective full-depth
approximation of wound edges along the entire length of
the defect and substantially reduce tissue tension along the
primary suture line, thereby preventing suture cut-through
and wound dehiscence.

2. Standard long injection needles may be used
as guides for passing fixation sutures through dense
wound margins, and conventional plastic buttons may be
employed for external anchoring of the suture loops.

3. Button sutures may be widely adopted in the
management of facial gunshot wounds, both as primary
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OCOBJHUBOCTI HI3HbOI BTOPUHHOI OBPOBKH BOTHENMAJIbHO-OCKOJKOBUX PAH OBJINYYSI
TA AT 3 OBIIUPHUMM JEGEKTAMU TKAHUH

B. B. Hacaiiuyk, JI. 1. @ewyyk, C. M. Illyeanos, A. O. Kymuma
Binnunbkuii HanionaabHMil MexnuHuii ynisepcuret iMmeni M. 1. [Iuporosa
(M. Binnuns, Ykpaina)

Pesrome.

BoiioBi ypakeHHS IIeJICTHO-TUIIEBO] AUITHKH XapaKTepHU3yIOThCs 3HAYHOK TPABMATHYHICTIO, BEJMKUMH JieeKTaMK TKaHHUH Ta
BHCOKHM PH3HKOM iH(iKyBaHH:. BorHenampHi i 0CKOJIKOBI MOPaHEHHS OOIHYYS Ta KT 9aCTO MPU3BOISTH JI0 CKIAJHUX JE(PEKTiB, IO
CIIOJTY4aloThCs 3 TOPOKHHHOIO POTa Ta CYNPOBOMXKYIOTHCS MEpeIoMaMH KiCTKOBHX CTPYKTYp. BinTepmiHOBaHa BTOpHHHA XipypriuHa
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00po0Ka TaKMX paH € OFXHUM i3 HaliCKIaIHINX eTamiB JIikyBaHHS. OXHUM i3 Ti€BUX METO/IB € 3aCTOCYBaHHS MOAU(IKOBAHUX IIACTH-
HouHMX (button) mBiB, IO 103BOIAIOTH 3MEHIINTH HATAT KpaiB paHU Ta 3a0e3MeYnTH HaIiiHy TXHIO aJanTariiio.

Mera. OninnTe e(eKTHBHICTS MOM(IKOBAHOI TEXHIKH INTACTHHOYHHMX IIBIB IIPU BiITepMiHOBAHOMY BTOPHHHOMY 3aKPUTTI BEJIMKOTO
nedexTy M’SIKUX TKaHUH OOJHMYYs Ta NI y ManieHTa 3 00HOBOIO BOTHETIAILHOIO TPaBMOIO.

Martepiaiu i Mmetoau. [IporeMoHCTpOBaHO KIIHIYHIH BUITAIOK JTiKyBaHH MarieHTa 42 poKiB i3 HACKPI3HUM BOTHENIAIBHO-0CKOIKOBUM
TIOpaHEHHSIM JIiBOT II'YHOT, T THIKHBOIIEIIEITHO] Ta IHIHOT TIISTHOK, BEJMKUM JIe(heKTOM M’ SIKUX TKaHHH Ta 6araroylaMKOBIUM HEePeIoMOM
KyTa HIDKHBOI Iiesieny. BropuHHe XipypridHe BTpyJaHHs BUKOHAHO Ha 11-Ty 100y Miciist TpaBMH MiCHIs MIATOTOBKH PaHM Ta cTadimizamil
crany. [Tomiamimai HuTKY 3/0 TPOBOIAIN KPi3b TOBCTI (hiOPO3HI TKAHWHHM 32 JOTIOMOTOIO iH €KIIIHIX TOJIOK BEJIMKOTO JliaMeTpa. 30BHIIITHIO
(ixcaniro 31ifCHIIN 32 OTOMOTOIO TTACTUKOBUX I'YA3HKIB (2-3 cM), 10 3a0e3Medrio piBHOMIPHHUI PO3MOILT HATSATY.

JocmikeH s TPOBEEeHO i3 TOTpHUMaHHIM npuHIuIiB ETnaHoro konekcy BeecBiTHbo1 MeanaHoOT aconianii (I'enbeiHchka geknapa-
1Iis1), 110 miATBepIKeHo BUCHOBKOM Komicii 3 mutanp 6ioetnku BHMY im. M. 1. [Tuporosa. Bix mamieHTa OTprMaHO MTOTOIKESHHS IS
myOriKaii JaHuX 3a yMOB 30epekeHHsT KOHPHUICHITIIHOT iH(hopMariil.

PesyasTaTn. [InacTHHOYHI OB JO3BOJIMIIN 30IM3UTH Kpal paHu 0e3 HaJMIpHOTO HATATY TA YHUKHYTH IIPOPi3yBaHHS TKaHUH.
3aroeHHs IPOXOJMIO NEPBUHHUM HATATOM, 0e3 yCKiIagHeHb. MixkmienenHy (ikcarmiro 3HUIH depe3 1,5 micsns, Big3HaueHO 100py
KOHCOJI1anifo ()parMeHTiB HIKHBO] IeJIeNH Ta BiTHOBIECHHS oKmo3ii. Yepes 1,5 micaryt micns nikyBaHHS c(hopMyBaBcs IIITBHUMN, ale
(YHKIIOHATEHO HE3HAUYIIHIA pyOeTb.

BucnoBku. MonudikoBaHa TeXHiKa INTACTHHOYHUX IIBIB € €()eKTHBHOIO METOIUKOIO [Tl BTOPHHHOTO BiITEpPMiHOBAaHOTO 3aKPHUTTS
BEJIMKHX e(EKTIB M’SIKUX TKAHMH OOJIMYYS Ta NI [IPU BOTHETIAIEHHUX IIOPAHSHHX. 3aCTOCYBaHHS I'yA3HKIB 3a0e31edye piBHOMIpHHUIT
PO3MOJLT HaBaHTAXXEHHS, SMEHIITy€ PH3UK ITPOPi3yBaHHS IIBIB Ta CIIPHSE 3aTOEHHIO IEPBUHHUM HATATOM. MeTox MOKe ITHPOKO BUKO-
PHCTOBYBATHCH y MIPAKTHIII BIHCHKOBOI Ta IIMBUILHOT MIEJICTTHO-JIMIIEBOT Xipyprii.

Kuro4oBi ¢Jj10Ba: BornenansHi nopaHeHHs:; MIaCTMHOYHI IIBH; pereHepanis; ne(eKT TKaHWH; BTOPMHHA XipypriuHa o6po6Ka

paHu; MEJICNHO-JINIEBA ,Z[iJ'IHHKa.
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