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We reported a 30 years old man who suffered a bite wound of the right hand in a fight. Two days after
the injury, he was admitted in emergency because of stab wound above the head of the third metacarpal
bone. He presented the swelling, redness, pain and fever. Primary revision confirmed only partial lesion
of the extensor apparatus. During the following days, we recorded a deterioration of local findings and
magnetic resonance imaging revealed osteomyelitis and septic arthritis of the third metacarpophalangeal
joint. The wound was then revised several times using negative pressure wound therapy in combination
with intravenous antibiotics. After resolution of clinical and laboratory findings, the wound was finally
closed by delayed primary suture. Clenched fist injury is a medical emergency that requires immediate
surgical revision. We treated clenched fist injury with the development of septic arthritis and osteo-
myelitis with negative pressure wound therapy and obtained good outcomes.
© 2016 Daping Hospital and the Research Institute of Surgery of the Third Military Medical University.
Production and hosting by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Clenched fist injury is resulted from hitting the other person
into his front teeth, usually after a fight.1,2 Consequently, the tooth
penetrates through the skin and in some cases it passes through the
extensor tendon into the joint. Sometimes it is associated with
cartilage damage or bone fracture.1 The incidence of septic arthritis
is about 2%, similar to that of osteomyelitis.3 The treatment aims to
give early wound revision, debridement and perfect wash out. The
wound should be left open.4 The literature describes several op-
tions of surgical treatment for such injuries, but negative pressure
wound therapy (NPWT) is missing.

Case report

A 30 years old man was admitted into the emergency
department with swelling and pain of the right hand. He re-
ported to sustain an injury in training two days ago. Locally, a
5 mm long wound was presented over the third meta-
carpophalangeal (MP) joint with redness and swelling (Fig. 1).
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Body temperature was 38.2 �C. Radiographs ruled out the pres-
ence of a fracture. Laboratory tests revealed increased number of
white blood cells (12.38 � 109/L) and elevated C-reactive protein
level (55.01 mg/L). We performed the tissue debridement and
took samples for microbiological examination. During the revi-
sion, we found partial lesions of the extensor mechanism. After
washout, the wound was left open. Prophylactic antibiotic ther-
apy was given by administration of cefuroxime. Microbiological
tests cultivated massive Streptococcus gordonii and gram-
positive anaerobic bacteria sensitive to cefuroxime and clinda-
mycin. In the coming days of hospitalization, white blood cells
and elevated C-reactive protein level were regressed (1.23 mg/L)
while local findings were impaired. Magnetic resonance imaging
scan was performed and indicated the osteomyelitis and septic
arthritis of the third MP joint with the abscess foci
(22 mm � 15 mm � 27 mm) in the dorsum of the right hand
(Fig. 2). Throughout the second revision, NPWT with poly-
urethane foam and Redon drainage were applied. Skin wound
over the foam position was closed by suture and foil (Fig. 3).
Subsequently, the wound was revised for three times with
repeated use of NPWT and wound suture over the foam place-
ment. Microbial cultivation collected after the fourth revision
remained negative. During the fifth revision, the wound was
finally closed. The patient was discharged after a month of hos-
pitalization. The wound healed with mild hypertrophic scar and a
ilitary Medical University. Production and hosting by Elsevier B.V. This is an open
c-nd/4.0/).
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Fig. 1. The local findings at admission.

Fig. 2. The septic arthritis and osteomyelitis of the third metacarpophalangeal joint
with the abscess foci (white arrow) of the dorsum of the right hand on magnetic
resonance images (T1 and PD).
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painless unremarkable swelling, without fistulas or other signs of
persistent infection. The functional deficits extension was 10�

with preserved flexion at the last inspection six months after the
accident. Afterwards we lost contact with the patient.
Fig. 3. The application of polyurethane foam and drainage (A). Redon draina
Discussion

A main problem in the treatment of the patient with a clenched
fist injury is uncompliance.5 During the period of the last ten years,
we treated seven patients with deep clenched fist injury with
NPWT and almost all were non-compliant. The patients mostly hid
the true cause of the injury as in our case.

The typical injury pattern of the clenched fist injury is tooth
penetration of the dorsum of the hand over the third MP joint.1 In
our case, the wound was situated well over this joint.

Patients usually initially did not seek medical attention for a
little stab wound with no apparent local reactions. They looked for
the help later, after the occurrence of the swelling and pain. The
median interval between the bite and presentation was about
58 h.3 The patient visited our department two days after injury,
with already developed clinical symptoms.

During the surgical revision of the wound, there is often over-
looked communication with the cavity of the joint because the
hand is often revised in extension, but only revision in flexion
demonstrates skin, tendon and joint sheaths in one line.1 In our
case, during the first revision, we had seen the only partial damage
to the extensor tendon. We were aware of the possibility of carti-
lage and bone penetration, but found no signs until MRI revealed
the overlying septic arthritis and osteomyelitis. Septic arthritis and
osteomyelitis are dangerous complications of fight bite because
they are extremely difficult to eradicate and associated with a high
risk of amputation and permanent joint stiffness.6

The management of clenched fist injury complicated by joint
and bone infections remains a challenge. Today, the accepted
treatment of these injuries is an exploration of the wound with
debridement and lavage. Different solutions may be used for irri-
gation (physiological saline, hydrogen peroxide, gentamicin).6 The
literature also described the techniques such as cauterization with
nitric acid.7 According to some studies, such wounds should be left
to heal by secondary intention to avoid serious infectious compli-
cations.1,4,7 However, secondary healing and prolonged inflamma-
tion can impair wound healing and lead to marked scarring. Joint
movements are significantly reduced when abscess and MP joint
injury are presented.7

NPWT has been proven to be a reliable method to treat a
diversity of wounds. The decrease in edema, removal of wound
exudate with bacteria and microdeformations of the wound
bed clinically indicate the improved healing potential.8 NPWT
ge with skin closure over the polyurethane foam by suture and foil (B).
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leads to increased local interleukin expression in the early phase
of inflammation which may start accumulation of neutrophils
and significantly decrease bacterial count.8 Application of
NPWT has a significant effect on local expression of vascular
endothelial growth factor in acute traumatic wound, which
seems to play a crucial role in the accelerated granulation tissue
formation.9

Human saliva contains a number of microorganisms per
milliliter. The most frequently cultured bacteria are Streptococcus,
Staphylococcus, E. corrodens, Fusobacterium, Peptostreptococcus
and Candida.3 Mixed aerobic and anaerobic infection is the most
frequent infection.3 In our patient, Streptococcus gordonii and
gram-positive anaerobic species were isolated. In the clinical
study and animal study, the vacuum sealing drainage leads to
negative microbiological smears and decreased bacterial
count.10,11

In our patient, we debrided the wound and used NPWT and
systemic antibiotics. Therefore final negative bacteriological sam-
ples were more the impact of combined therapy, but NPWT rep-
resented an important part of treatment, after which local findings
were improved.

Each wound over the MP joints requires a thorough revision,
debridement of damaged tissues and antibiotic prophylaxis. In
diagnostic doubts, magnetic resonance imaging can diagnose the
involvement of deeper structures. We believed that after surgical
revision and wound debridement of clenched fist injury, NPWT will
enhance healing of infected wounds and avoid excessive joint stiff-
ness of the hand.
References

1. Perron AD, Miller MD, Brady WJ. Orthopedic pitfalls in the ED: fight bite. Am J
Emerg Med. 2002;20:114e117.

2. Griego RD, Rosen T, Orengo IF, et al. Dog, cat, and human bites: a review. J Am
Acad Dermatol. 1995;33:1019e1029.

3. Talan DA, Abrahamian FM, Moran GJ, et al. Clinical presentation and bacteri-
ologic analysis of infected human bites in patients presenting to emergency
departments. Clin Infect Dis. 2003;37:1481e1489.

4. Cheung K, Hatchell A, Thoma A. Approach to traumatic hand injuries for pri-
mary care physicians. Can Fam Physician. 2013;59:614e618.

5. Henry FP, Purcell EM, Eadie PA. The human bite injury: a clinical audit and
discussion regarding the management of this alcohol fuelled phenomenon.
Emerg Med J. 2007;24:455e458.

6. Tonta K, Kimble FW. Human bites of the hand: the Tasmanian experience. ANZ J
Surg. 2001;71:467e471.

7. Lowry TM. The surgical treatment of human bites. Ann Surg. 1936;104:
1103e1106.

8. Orgill DP, Manders EK, Sumpio BE, et al. The mechanisms of action of vacuum
assisted closure: more to learn. Surgery. 2009;146:40e51.

9. Labler L, Mica L, Hrter L, et al. Influence of V.A.C.-therapy on cytokines and
growth factors in traumatic wounds. Zentralbl Chir. 2006;131:S62eS67.

10. Pinocy J, Albes JM, Wicke C, et al. Treatment of periprosthetic soft tissue
infection of the groin following vascular surgical procedures by means of a
polyvinyl alcohol-vacuum sponge system. Wound Repair Regen. 2003;11:
104e109.

11. Liu Y, Hu DH, Dong ML, et al. Efficacy of vacuum sealing drainage in mice
infected with Pseudomonas aeruginosa and its mechanism. Zhonghua Shao
Shang Za Zhi. 2011;27:255e259.

http://refhub.elsevier.com/S1008-1275(16)30065-7/sref1
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref1
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref1
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref2
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref2
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref2
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref3
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref3
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref3
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref3
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref4
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref4
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref4
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref5
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref5
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref5
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref5
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref6
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref6
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref6
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref7
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref7
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref7
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref8
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref8
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref8
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref9
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref9
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref9
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref10
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref10
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref10
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref10
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref10
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref11
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref11
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref11
http://refhub.elsevier.com/S1008-1275(16)30065-7/sref11

	Clenched fist injury complicated by septic arthritis and osteomyelitis treated with negative pressure wound therapy: One ca ...
	Introduction
	Case report
	Discussion
	References


