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[ Abstract]  Objective To compare and analyze the clinical efficacy of negative pressure wound therapy
(NPWT) combined with lavage system in the treatment of Wagner grade 3-5 diabetic foot ulcers combined with
infections. Methods The clinical data of 100 patients with Wagner grade 3-5 diabetic foot ulcers combined with
infections admitted to our department between January 2016 and January 2020 were retrospectively analyzed. According
to the methods of surgical wound management, they were divided into two groups, a combination treatment group
treated by NPWT plus a lavage system and a single treatment group receiving NPWT only. Patients were studied for the
types of bacterial infection found in the wounds, the amount of time it took for the wound bacterial culture to turn
negative, and the status of blood inflammatory indicators, including white blood cell count and C-reactive protein (CRP).
Data concerning hospitalization were collected, including the waiting time before the first operation, the number of
operations, length of hospital stay, NPWT usage time, and wound closure time. In addition, data concerning patient
condition after discharge were also collected, including the duration of out-of-hospital antibiotic use, the final wound
healing rate, the final wound healing time, and long-term wound complications, which include wound dehiscence, new
ulcer, infection recurrence, readmission, reoperation, and amputation. Results There were no statistically significant
differences in age, sex, course of disease, lesion side, lesion size and combined diseases between the two groups. Likewise,
there was no significant difference in the species and genus, or the composition of bacteria found in the wounds (P>0.05).
However, the combination treatment group showed better results than the single treatment group did in the amount of
time it took for wound bacterial culture to turn negative (P<0.05). As for the blood inflammatory indicators, there was no

significant difference between the two groups except that the CRP of the combination group decreased more significantly
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than that of the single treatment group did at one week postop. The number of surgeries, length of hospital stay, NPWT

use time, and wound closure time were lower in the combination treatment group than those in the single treatment

group (P<0.05). However, there was no significant difference in long-term wound complications between the two groups.

Conclusion When applying NPWT plus lavage system in the treatment of Wagner grade 3-5 diabetic foot ulcers

combined with infection, wound infection can be controlled effectively at an early stage and the amount of time needed

for wound bacterial culture to turn negative can also be reduced. In addition, the combination treatment stimulates

granulation growth of the wounds to effectively cover the wound at an early stage.
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Fig 1 NPWT plus lavage system

The system includes two parts, NPWT system and the lavage system. Panel A shows the NPWT system, which consists of hydrophobic GranuFoam™ dressing and a

smart negative pressure therapy instrument. Panel B shows the lavage system consisting of antibiotic cement beads and flushing tubes. As is shown in panels C and D, the

drainage tube should be placed on the deep surface of the wound base, and then bone cement chain beads should be put in place. Lastly, the negative pressure auxiliary

materials should cover the wound surface. In addition, the flushing pipe should be put in place.
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Table 1 Comparison of general clinical data between the two groups

Item Combination treatment group (n=58) Single treatment group (n=42) F/)(2 P

Agelyr. 56.5+7.8 53.548.1 1763 0.719
(Male/famale)/case 34/24 23/19 15.592 0.752
Course of the disease/month 2.940.8 3.2+ 09 22.331 0.975
Side (left/right)/case 27/31 16/26 5.651 0.524
Division of injury (forefoot/middle foot/hindfoot)/case 17/12/29 11/14/17 6.651  0.135

Size of the wound

Complicating disease/case (%)

2.0 cmx2.0 cm-7.0 cmx3.0 cm

2.0 cmx2.5 cm-9.0 cmx2.0 cm

Hypertension 32 (55.2) 25 (59.5) 0.987 0.788

Coronary artery disease 17 (29.3) 16 (38.1) 1.763 0.614

Lower extremity arterial ischemia 11 (18.9) 19 (45.2) 1.699 0.524

Atherosis 34 (58.6) 22 (52.4) 0.651 0.535

Chronic kidney disease 9 (15.5) 6(14.3) 1.511 0.675

2 PIEAEEFUAREERIL
Table2 Wound bacterial culture and outcome comparison

Item Combination treatment group (n=58) Single treatment group(n=42) F/ )(2 p
G* positive bacteria/case (%) 19 (32.8) 17 (40.5) 11.977 0.652
G positive bacteria/case (%) 12 (20.7) 10 (23.8) 1.623 0.776
Mixed bacteria/case (%) 27 (46.6) 15 (35.7) 1.7542 0.652
Time of bacterial culture showing sterility/d 7.5+2.8 12.3+3.6 0.223 0.012
Pre-operation

White blood cell count/(x10°L™) 11.242.2 10.9+1.7 1.776 0.655

CRP/(mg/L) 45.7+7.9 39.7£8.2 2.342 0.234
1 week post-op

White blood cell count/(><109 L’l) 7.2+1.6 7.9+1.4 0.965 0.782

CRP/(mg/L) 9.7+3.3 15.2+4.3 0.823 0.032
1 month post-op

White blood cell count/(x10° ™) 5.412.1 5.9+1.6 0.234 0.771

CRP/(mg/L) 4.7£0.9 4.9+0.8 0.221 0.598
Bonferroni correction* P=0.001 P=0.001

* Results of the intragroup multiple comparisons of white blood cell count and CRP at different points of time.
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Table 3 Comparison of the outcomes of the wounds

Item Combinnation treatment group (n=58) Single treatment group (n=42) F/)(2 P
Surgeries during admission/d 3.6+2.2 4.242.3 0.992 0.932
Number of surgeries 2.2+0.9 3.3+1.2 1.763 0.042
Time of NPWT/d 14.7+7.1 19.6+7.9 23.221 0.031
Length of stay/d 27.249.2 31.8+8.1 17.111 0.029
Time to surgical closure/d 13.11£5.3 16.5+4.9 21.107 0.015
Wound status at discharge/case (%)

Surgically closed 42 (72.4) 31(73.8) 0.972 0.211

Wound covered 16 (27.6) 10 (23.8) 0.234 0.091

Wound open 0 1(2.4) 0.000

F4 HOFRERHRERENLEER

Table4 Comparison of wound complications and prognosis after discharge from hospital

Item Combination treatment group (n=58) Single treatment group (n=42) F/x P
Duration of antibiotics/d 32.4+9.2 34.1+8.8 0.921 0.127
Wound healed at the end of study/case (%) 56 (96.6) 39 (92.6)

Time to heal/d 47.5+12.9 57.5£16.9 23.467 0.223
Wound dehiscence surgically closed/case (%) 1(1.7) 2(4.8)

New ulcer formation/case (%) 3(5.2) 3(7.1) 2.789 0.112
Reinfection/case (%) 4(6.7) 5(11.9) 0.123 0.178
Hospital readmission foot/case (%) 4(6.7) 5(11.9) 0.324 0.221
Subsequent surgeries/case (%) 3(5.2) 5(11.9) 0.983 0.143
Incision and drainage/case (%) 3(5.2) 5(11.9) 0.864 0.092
Amputation foot/case (%) 1(1.7) 2(4.8) 0.345 0.021
Amputation leg/case (%) 0 1(24) 0.667 0.001

Amputation refers to the highest level of amputation performed during index hospitalization or during the follow-up period.
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