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[ Abstract] Objective To explore clinical value of continuous douche plus vacuum drainage in children
with acute hematogenous osteomyelitis (AHO) after operation. Methods From July 2015 to December 2022,
the relevant clinical data were retrospectively reviewed for AHO children hospitalized into Xiamen Children’s
Hospital. They were divided into two groups of fenestration decompression + lesion clearance + continuous
douche plus vacuum drainage ( | ,n=17) and fenestration decompression + lesion clearance ( Il ,n =18) ac-
cording to whether or not continuous douche plus vacuum drainage post-operation was performed. The differ-
ences in duration of fever,length of hospitalization stay,indwelling time of drainage tube, postoperative time for
white blood cell (WBC) , C-reactive protein ( CRP) , procalcitonin ( PCT) and erythrocyte sedimentation rate

(ESR) to normalize , postoperative recurrence rate of osteomyelitis, chronic osteomyelitis, pathological fracture



758 - RBR/NJLSMEL S 2024 £ 8 A% 23 %% 89 J Clin Ped Sur, August 2024, Vol.23, No.s [ EERNRND

incision infection rate and postoperative efficacy were compared between two groups. Results Indwelling time
of drainage tube was longer in group [ than that in group II [ (8.59 +£1.33) ws. (6.28 £1.27) day]and the
difference was statistically significant (¢ =5.256,P =0.000). No significant differences existed in duration of
fever [ (5.20 £5.11) wvs. (4.06 £5.79) day,z=0.616],length of hospitalization stay [ (21.32 £9.12) vs.
(23.11 £10.30) day,t= —0.543 ], postoperative time for WBC to normalize (5.21 +4.93 vs. 4.78 +4.67
day,z =0.265) ,time for CRP to normalize (6.23 +4.15 vs. 5.61 +3.37 day,t =0.486) , postoperative time
for PCT to normalize [ (8.15 £7.25) vs. 10.89 +10.25 days,z = —0.908) , postoperative time for ESR to
normalize [ (23.87 £12.56) vs. (21.00 +13.33) day,z =0.655] , postoperative recurrence rate of osteomye-
litis (1/17,5.89% wvs. 2/18,11.11% ) and incision infection rate (1/17,5.89% vs. 1/18,5.56% ) (P >
0.05). There was no instance of chronic osteomyelitis or pathological fracture. No significant inter-group differ-
ence in excellent/decent rate of efficacy evaluation [ (16/17,94.12% ) vs. (16/18,88.89% ),P =1.000 ].
Conclusions Continuous douche plus vacuum drainage fails to improve the postoperative efficacy of AHO chil-
dren. It prolongs the retention time of drainage tube. Fenestration decompression plus lesion clearance is indica-
ted for AHO children with reliable efficacy and simple procedures.
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Table 1 Comparison of general profiles between two groups of AHO children
o A PR () MRz () ABEHIFEARFFLEI ] fcife MRSA BEF F
(x£s,%) i 4 =] i (xxs,d) [n(%)]
AT 4(n=17) 6.63 +2.12 8 9 8 9 4.32£2.41 4(23.53)
AR M4 (n=18) 6.11 £3.63 10 8 9 9 6.38 £3.82 2(11.11)
t{E 0.513 - - -1.895 -
PH 0.611 0.740 1.000 0.067 0.402
o j'(ﬁﬁ WBC & ﬂfﬁ'ﬁ CRP {H ﬂfﬁﬁ PCT {& Zkﬁ'ﬁ ESR 1§
(x+s, x10°/L) (x £5,mg/L) (x +s,ug/L) (x £s,mm/hr)
AKX TH(n=17) 13.05 £3.99 38.26 £29.88 0.61 £0.37 68.90 £29.25
AR T4 (n=18) 11.38 £3.54 32.36 £37.75 0.45 +0.53 58.88 £33.77
tH 1.312 0.511 1.030 0.936
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o OAHO: 2k P s MRSA T H A WY bk S G A A BRER ; WBC: AZIE; CRP.C i #iH; PCT: (45 s ESR: Myit; - oAU

2% JH Fisher 5 Hif fif 2 1
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FETHIBC AR A< DL v B R TR BB kA
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ZABAFN vl A T 2 0 K B, B L
# MRSA /385 %8 29.3%~30.9% 271
AHO # JI. WBC, CRP, PCT 1 ESR # Ft &,
CRP F &5 48 h LAk, &5 Rigyr e
6 h FRE, — M7 ~10 d IKREIEH . ESR FHE 2218,
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LW B 56 R Y Ik 98% , {H B S AR,
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Table 2 Comparison of therapeutic outcome parameters between two groups of AHO children
o RIREL 1EBE R AL 51V R ] AR WBC [ ZIEH I AJF CRP Ff 2 E 4 [H)
(x xs,d) (x xs,d) (xxs,d) (x+s,d) (x+s,d)
AKX T H(n=17) 5.20 £5.11 21.32+9.12 8.59 +1.33 5.21 £4.93 6.23 +4.15
AR M4 (n=18) 4.06 £5.79 23.11 £10.30 6.28 £1.27 4.78 +4.67 5.61 £3.37
i 0.616 -0.543 5.256 0.265 0.486
PH 0.542 0.591 0.000 0.793 0.630
o N PC];%?FT‘%‘?WI}TJ ARG ES}E%?TF'#‘?WW RIG 5 KA IR S
(x£s,d) (x£s,d) [n(%) ] [n(%)]
At 1 4(n=17) 8.15+7.25 23.87 +12.56 1(5.89) 1(5.89)
AKX T4 (n=18) 10.89 +10.25 21.00 £13.33 2(11.11) 1(5.56)
tH -0.908 0.655 - -
P1{a 0.370 0.517 1.000 1.000

EAHO: SR IR HEE ; WBC: H4IML; CRP:C R #EH

; PCT:[EE5 RIS ESRMLT; — ARSRI Fisher KA
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Fig. 1 TImages of a 45-month-old AHO boy at right proximal fibula before and after surgery and fenestration decompression

plus lesion clearance and continuous douche plus vacuum drainage

JLFEIEE . X FEEMRL AHO R 7 X 2046 A LA 1 el HE
5 | A o 72 1) LA s (n B g sl ) L JOF
JRHe5E3% MR A2 LI szt .

FHIS W AHO 3 X E K, WF5E R W IER IG)T
5 d A SEGTEIFRIED . ILE AR R T
KB P A RIRYY . — H R 2R K A 48R i
T o BB B PN M O B, DR OR AR AR R G H
L2009 4F Copley ™ 88 42 H FF 7 Y I + o kL i
BRIFAR T =, BRIy 0 - TJ B — 1 1 em
x1 em £ 2 cm x4 em AN, HEA)EBRTG 4
WIELHL, BRI WA 7 ~10 d, ZJ5 Qin 7 47
AT R RERE + TR S]] D B R, R
FITF BT IR + o ek ) B + 98 0% 000K 51 0 1 7 1%
ABET 2017 4EFTHR HIT G080 + 6 kBB +
VEBUE S R 7 AT L Ak SR B, R
SRIT AT (R RE VR 0 R 5 I AEFE IR )T R K R
Frad AR LA TG S H R Y ELN O {8 55 [R) T,
KRR LG IR I K SRS A 5
IE T B 2y, S 3% 07, Ha | AR RAE, 1
hng L 2, $2 R = R 51 9E £ R (vacuum
sealing drainage, VSD) Jif F§ T AHO £ J|,,{H VSD 3
BRI T HILFRE LR T, JH A B U e
T B G R 0 U AL, BBILIR B A T 5 A,
E %5 N BL RS B A VSD S8 R SRR, IR
B 1T R 7 B 25 4, R R T T A
L 2018 AR A B Bl B Al T 5 0 + kb
TR T AT AHO, R J5 O PERF 22 o Pk 6 1 7
WL AR BRI A . %07 =0T LU R S R
BT EY A R F B IR s T LR,
DT ES AN T AR, A4S RR , RECT e
RS A EOLE RS B ] B K R vk
RS RARIL, H2E R4 8248 L (P <0.001)

PIAL LA S M R AR (RLEAE B R, K Pfrsk
IR, A5 WBC CRP PCT ESR [ % 1F 4 I [i], 2k
HRERE KR, VNEGR R ) LA, 220
Gl (P >0.05)  [FmS, M4LELEARIGTT AL
PR L, Z R WG #E (P >0.05), i
WA IR B RFEEREE GRS R TLE Ak AR
ARJEIFREIETC L ZE e, BT RE P 7R 5 1AL 9% ) 2%
T, AT 5 [ AE B LN T BT R L A 4
NG TAER . PRI TAD Y, Sk s B ik UL
WTFAIGTT I AR BOT BT + kbR BR 477 5,
MICTATHEGE TR o

ABESEAAE LT AL OAWFFE Ny [0 54 F
G, AR TR B X P AR5 Ak A FE 48 S T AR 414y
(AL BE T REAFAE AR /N 22 531, T BE 22 MR 45 R ™ 2R
SN 5 QWILAREA I 2 i /)N , AT RE A28 2 7 A i e

2 LTk HE R SR 5 1A RE4R v JL B Sk
MLIEAE 08 22 BT AR, S 5 |4 L I
[, Bl TF T80 + o Kk BR 1 T HAT TRl
IERY AHO L, S 30T 5 ELERE R
FlaRimse  FTAVEE A AR 25 P
EERHAER TR AT R, TR B2 3T
WL, VAR G 0 TR R, EARR BT T ST
GUR AT SIHE, EMR B S0 SURE R A 5T &30
RPENEIH 51

s % X #t

[1] Yeo A,Ramachandran M. Acute haematogenous osteomyelitis in
children[ J]. BMJ,2014,348 : ¢66. DOI:10. 1136/bmj. g66.

[2] Martin AC, Anderson D, Lucey J,et al. Predictors of outcome in
pediatric osteomyelitis; five years experience in a single tertiary
center[ J]. Pediatr Infect Dis J,2016,35(4) :387-391. DOI: 10.
1097 /INF. 0000000000001031.

[3] Thakolkaran N, Shetty AK. Acute hematogenous osteomyelitis in
children[ J ]. Ochsner J,2019,19 (2):116 - 122. DOI; 10.
31486/10j. 18.0138.



+762 -

[10]

[11]

[12]

[13]

RBR/NJLSMEL S 2024 £ 8 A% 23 %% 89 J Clin Ped Sur, August 2024, Vol.23, No.s [ EERNRND

REAE, T, S0, 56 RREeh VRS & TUR S I 5 1RR T L
HAMEMEIERBER[J]. I R/ANILSMEE R, 2017,16(3)
238-241. DOI:10.3969/j. issn. 1671 -6353.2017.03. 009.
Song BJ, Wang Q,Feng W, et al. Efficacy of continuous douche
plus vacuum sealing drainage for acute hematogenous osteomyeli-
tis in children[ J].J Clin Ped Sur,2017,16(3) :238-241. DOI;
10.3969/j. issn. 1671 -6353.2017.03. 009.

FRSK, BB, 5k, 55 B R BUF B AL BRIE A i R
TERESVAYT LB Stk M DR R 29 BILT]. o h B
Bl ,2022,30(4) :38-42.

Hua HT,Wang XW, Zhang L, et al. Fenestration of bone cortex
plus antibiotics calcium sulfate for acute hematogenous osteomye-
litis; a report of 29 cases[ J]. Chin J Tradit Med Traumatol Or-
thop,2022,30(4) :38-42.

Vaughan PA ,Newman NM, Rosman MA. Acute hematogenous os-
teomyelitis in children [ J]. J Pediatr Orthop,1987,7 (6) :652
-655.

Harris JC, Caesar DH, Davison C, et al. How useful are laboratory
investigations in the emergency department evaluation of possible
osteomyelitis? [ J]. Emerg Med Australas,2011,23 (3):317 -
330. DOI:10.1111/j.1742-6723.2011.01413. x.

DeRonde KJ, Girotto JE , Nicolau DP. Management of pediatric a-
cute hematogenous osteomyelitis, part 1: antimicrobial steward-
ship approach and review of therapies for methicillin-susceptible
Staphylococcus aureus, Streptococcus pyogenes , and Kingella kin-
gae[ J]. Pharmacotherapy, 2018,38 (9): 947 -966. DOI: 10.
1002/phar. 2160.

McCarthy JJ, Dormans JP,Kozin SH, et al. Musculoskeletal infec-
tions in children; basic treatment principles and recent advance-
ments[ J ]. Instr Course Lect,2005,54; 515 -528. DOI: 10.
2106,/00004623 -200404000-00028.

Zhorne DJ, Altobelli ME, Cruz AT. Impact of antibiotic pretreat-
ment on bone biopsy yield for children with acute hematogenous
osteomyelitis[ J ]. Hosp Pediatr,2015,5(6) :337-341. DOI: 10.
1542/hpeds. 2014 -0114.

HAREE 2 o JLRL oy SRS, AR LR G R R
2x. LR A i VR R B B R IG T LR T A LR 2
#%,2022,60 (8) : 745 -750. DOI: 10. 3760/ cma. j. cnl112140 -
20220214-00118.

Subspecialty Group of Infectious Diseases, Branch of Pediatrics,
Chinese Medical Association ; Editorial Board, Chinese Journal of
Pediatrics: Expert Consensus on Managing Acute Hematogenous
Osteomyelitis in Children[ J]. Chin J Pediatr,2022,60(8) :745 -
750. DOI:10. 3760/ cma. j. en112140-20220214-00118.

BHA L S0, AR Ik, 45, 2020 4F CHINET v [ 20 14 T 24 s
LT]. b e e 54k 7 44 35, 2021, 21 (4) : 377 -387. DOIL:
10. 16718/j. 1009-7708.2021. 04.001.

Hu FP,Guo Y,Zhu DM, et al. CHINET surveillance of bacterial
resistance ; results of 2020[ J|. Chin J Infect Chemother,2021,21
(4):377-387.DOL: 10.16718/j.1009-7708.2021.04.001.
W, A B, 5. 2019 47 CHINET = 25 IS 2 41 i
G LT ]. R 5 9T 44 35,2020, 20 (3) 1 233 -243.

[14]

[15]

[19]

[20]

[21]

[22]

DOI:10. 16718/j. 1009 -7708. 2020. 03. 001.
Hu FP,Guo Y,Zhu DM, et al. CHINET surveillance of bacterial
resistance across tertiary hospitals in 2019[ J |. Chin J Infect Che-
mother,2020,20(3) :233-243. DOI; 10. 16718/j. 1009-770 8.
2020.03.001.
Hu FP,Guo Y, Yang Y et al. Resistance reported from China an-
timicrobial surveillance network ( CHINET) in 2018[J]. Eur J
Clin Microbiol Infect Dis,2019,38 (12) :2275-2281. DOI; 10.
1007/510096-019-03673 1.
Peltola H, Unkila-Kallio L, Kallio MJ. Simplified treatment of a-
cute staphylococcal osteomyelitis of childhood. The Finnish Study
Group[ J]. Pediatrics, 1997,99 (6) : 846 -850. DOI. 10. 1542/
peds. 99. 6. 846.
Whyte NS, Bielski RJ. Acute hematogenous osteomyelitis in chil-
dren[ J]. Pediatr Ann,2016,45(6) ;e204-¢208. DOI;10. 3928/
00904481 -20160428-01.
Peltola H, Pitikkonen M. Acute osteomyelitis in children[ J]. N
Engl ] Med, 2014,370 (4 ) :352 -360. DOI: 10. 1056/NEJM-
ral213956.
Iliadis AD, Ramachandran M. Paediatric bone and joint infection
[J].EFORT Open Rev,2017,2(1) :7-12. DOI:10. 1302/2058-
5241.2.160027.
Saavedra-Lozano J, Falup-Pecurariu O, Faust SN, et al. Bone and
joint infections[ J . Pediatr Infect Dis J,2017,36(8) :788-799.
DOI:10. 1097/INF. 0000000000001635.
Chiappini E,Mastrangelo G, Lazzeri S. A case of acute osteomye-
litis: an update on diagnosis and treatment[ J]. Int J Environ Res
Public Health,2016,13 (6) :539. DOI: 10. 3390/ ijerph130605
39.
Street M, Puna R, Huang M, et al. Pediatric acute hematogenous
osteomyelitis[ J ]. J Pediatr Orthop,2015,35(6) :634-639. DOI;
10. 1097/BPO. 0000000000000332.
Copley LAB. Pediatric musculoskeletal infection; trends and anti-
biotic recommendations[ J]. J Am Acad Orthop Surg, 2009, 17
(10) :618-626. DOI:10. 5435,/00124635-200910000-00004.
Qin CH,Zhang HA ,Chee YH,et al. Comparison of the use of an-
tibiotic-loaded calcium sulphate and wound irrigation-suction in
the treatment of lower limb chronic osteomyelitis [ J ]. Injury,
2019,50(2) :508-514. DOI;10. 1016/j. injury. 2018. 10. 036.

(¥ #5 B #1.2023-09-10)

A 5| AR ER, B BIRTT, S BB RS R AR L
B M A YR B 2 T 7 U R AL BR AR A R L] IR
NS BF 2 35, 2024 ,23 (8) 1 757 - 762. DOL: 10. 3760/ cma. j.
¢n101785-202309018 -010.

Citing this article as;: Wang HK, Huang SM, Liang LF et al. Appli-

cation of continuous douche plus vacuum drainage for acute hematog-

enous osteomyelitis in children with fenestration decompression and
lesion clearance[ J].J Clin Ped Sur,2024,23(8) :757 -762. DOI.
10. 3760/ cma. j. cn101785-202309018 -010.





