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Percutaneous bone grafting and pedicle screw fixation for severe Kiimmell’s disease // QU Xin—tian', GUAN Hua—peng’, WEI
Chuan—fu’, XU Zhan—wang’, XUE Hai~peng’, GAO Shang', SU You—xiang', LIU Yan', LI Nian—hw". 1. The First Clinical College, Shan-
dong University of Traditional Chinese Medicine, Jinan 250014, China; 2. Affiliated Hospital, Shandong University of Traditional Chinese
Medicine, Jinan 250014, China

Abstract: [Objective| To introduce the surgical techniques and preliminary clinical results of percutaneous bone grafting and pedicle
screw fixation for severe Kiimmell’s disease. [Methods] From June 2019 to June 2021, 14 patients received the abovementioned surgical pro-
cedures for severe Kiimmell's disease. After general anesthesia, the location of screw insertion points under fluoroscopy with body surface
marks in prone position were conducted, and manual reduction of the fracture by traction and compression, the pedicle screws were placed
percutaneously. The screw in the injured vertebra on one side was temporally removed, then a channel was inserted into the fissure of the
fractured vertebrae over the screw tract and granular bone autografts were implanted through the channel followed by reinserting the pedicle
screw. After that, the same operation was performed on the opposite side. Finally, the pedicle screw—rod system was fastened to finish the fix-
ation. [Results| All patients had operations performed smoothly without serious complications with operation time of (112.6+28.2) min, and
intraoperative blood loss of (131.4+77.6) ml. With time preoperatively, 1 week postoperatively and the latest follow—up, the VAS [(7.1+0.8),
(3.1£0.6), (1.6+0.6), P<0.001] and ODI scores [(75.4+4.1), (30.9+3.7), (16.0£3.5), P<0.001] significantly decreased. In term of radiograph,
all the patients had the implants in good position, with significantly improved local kyphotic Cobb angle [(29.1+4.4)°, (12.8+3.8)°, (13.6+
3.2)°, P<0.001] and anterior vertebral height [(11.8+4.0) mm, (20.1£1.5) mm, (19.6+1.2) mm, P<0.001] postoperatively compared with those
preoperatively. [Conclusion| The percutaneous bone grafting and pedicle screw fixation are minimally invasive and technically feasible,
and do effectively relieve pain, correct kyphotic deformity and restore vertebral height for severe Kiimmell’s disease.
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Figure 1. A 75—year—old female was admitted to hospital due to lower back pain for half a year secondary to a fall. 1a: Preoperative CT
sagittal view showed a fracture of the T2 vertebral body with significant loss of height and intravertebral hypointense shadow; 1b: Preoper-
ative T2 image of sagittal MRI revealed T12 vertebral compression fracture with high signal fissure in the vertebral body, indicating fluid
in the fissure; le: The anterior height of the injured vertebra recovered slightly as screwed in the prone position, with the pedicle screw
on one side removed, and the bone grafting channel placed into the vertebral body through the screw tract; 1d: Bone grafting was conduct-
ed through the channel; le: After bone grafting on one side, the low—density shadow of the graft was seen at the anterior vertebral body,
with the partially restored anterior height, while bone grafting channel was placed on the opposite side for further bone grafting; 1f: Fluo-
roscopy after bilateral bone grafting and finishing pedicle screw—rod system fixation demonstrated the bone grafts filling in the fissure of
the injured vertebra with significant vertebral height recovery; 1g: lateral X-ray at the latest follow—up showed good maintenance of verte-
bral body height without notable collapse; 1h: Anteroposterior X-ray at last follow—up presented implants in proper positions and satisfac-

tory recovery of vertebral height.

174



325 2 ) TSRS Vol.32,No.2
202441 H Orthopedic Journal of China Jan.2024

FARWIE], RAVEE N 2 el b (4)

RIR BeJo EARSEGUE BOAATGRYT , B IRIRETARSD, [

Kiimmell 3 O SFIRI7 AR BORAE ™, BHHETLA
FARIBIT I, NARSEASE ) B R AR
IT 3 Kiimmell 55 76 i R _E 22 5% F 28 Fz MEAR B8 R B
MR G M SIEARIRYY . BAAM/N . R SR
NI 2 A W | S = ) A P N I S R T T = 5
G, AEERTE . BRI, 1 HAEH S
AR HEAAR = B 7 T A P e T Kiimmell
W FARIBITAAAIRK AL, Bl 1 AR
Je BERE AR 3 S E IR PR, IXAR KRS
s TR RS, ARSI S RE R
AIAFEKIRFAR M, HEKRBREIFRE— B L
A, AEEREAEE BT EF D ERE SR 10T
WA AT B . 5 B ST S B IS DR
MR DR K R TBIAR BT, 1R
B BRI NN 2 ME SRR B N R BT RS
HTFEST AT 2k 1 Kimmell 9

R EMES AT E HA LA (1) AR
HAEMELF, BRBHEIEM, A= R0,
WERESCIS, HE RS G REK R A S5,
BHREME T, Wl T EKEBRE . BAL. B
GHUT; (2) ARG R BT LM 5 AR E AR
NEERN, BORBEN, #RERER, Q10N BRI RS
SETFARBFR], P/ SRS A i Y KU, -t 5 sk 4
JRE; (3) RSB/, X AR E M e L
i, IFHS B E Be s PHMER AT AR T, el
FEE DRI Ry gy, AT RS A AP 2K
&5 (4) FEIEI_EARE A S N EE BV ATHGE ,
AR B E B 55, B2

ZHEARAG LSRR AR (1) SRET'E AZIRS
e, B bR ETHER AR T, OrHERRET B AR G
i, U HR SRR A I AR, TSRS
FTIWEREAR T (2) A = A B B S
M, mEGARA . ERE AMEE BRI, R RO
NAERERTAE, B, IR A T
52, DUSRARH A RO, SR MR B
— AR T R DR, DU sk S T 2ok K
IRETHERE 75 (3) A KB B R:, MEE LU
R KA B G, N Kimmell 55 8 % 2 0E 8 R
B, AT B REAS T o O [ # e Y,
WREEMBII R A T T B2 . REERBA
SROULES 0T 1 AT )RR TRy B [, L Re4e

FE T BUE BT S S HE BT AR P48 B A A
SETEERYT MR TCe 2k 1 ] Kiammell 5% ,
ARJG ) VAS Fl ODI #4335 FE A%, FiMEJ ™ Cobb
i BTk B R, I B W BT B A S
Cobb I FIHT 2k e BE REATCAR AL, BIFT 45 S Ui I 1% 00
BRI AR

ZE L RTIR, SRR EHE S AT N E AR RIS S S
WA 52 e BETHARMGS A, 7050 RH T 8 i
BIRIE AL, BEA R, WO IE R a4, Al
BN, PREIGIRITR0M . (AARBEI BB i

B XA, 5 BRI BE TR A X IR 5E gt — 20
BRI TR

[1] Kummell H. Die rarefizierende ostitis der wirbelkorper [J] .
Deutsche Med, 1895, 21: 180-181.

[2] Ma R, Chow R, Shen FH. Kummell’s disease: delayed post-trau-
matic osteonecrosis of the vertebral body [J] . Eur Spine J, 2010,
19 (7) : 1065-1070. DOI: 10.1007/s00586-009-1205-4.

[3] Lee SH, Kim ES, Eoh W. Cement augmented anterior reconstruc-
tion with short posterior instrumentation: a less invasive surgical
option for Kummell’s disease with cord compression [J] . J Clin
Neurosci, 2011, 18 (4) : 509-514. DOI: 10.1016/}.jocn.2010.07.13
9.

[4]  Adamska O, Modzelewski K, Stolarczyk A, et al. Is Kummell’s dis-
ease a misdiagnosed and/or an underreported complication of osteo-
porotic vertebral compression fractures? A pattern of the condition
and available treatment modalities [J] . J Clin Med, 2021, 10 (12) :
2584. DOI: 10.3390/jem10122584.

[5]  RPAGR, JE28°F . Kammell 95 FIG RBF5E 3 R ()] . hESFIESE
Bhui, 2023, 31 (3) : 242-246. DOI: 10.3977/j.issn.1005-8478.2
023.03.10.

Liu YQ, Zhou JP. Clinical research progress in Kummell disease
[J] . Orthopedic Journal of China, 2023, 31 (3) : 242-246. DOI:
10.3977/j.issn.1005-8478.2023.03.10.

[6] LiKC, Li AF, Hsieh CH, et al. Another option to treat Kiimmell’s
disease with cord compression [J] . Eur Spine J, 2007, 16 (9) :
1479-1487. DOI: 10.1007/s00586—006-0094~z.

(7] BSrok, FEREEE W &6, AF . BRIEYIRMEIR IS OB AR RYT

Kummell #5157 R00%E )] . 43, 2013, 26 (5) : 429-434.
DOI: 10.3969/}.issn.1003-0034.2013.05.019.
Zhao LL, Tong PJ, Xiao LW, et al. Balloon kyphoplasty for the
treatment of osteoporotic Kummell’ s disease [J] . China Journal of
Orthopaedics and Traumatology, 2013, 26 (5) : 429-434. DOL:
10.3969/j.issn.1003-0034.2013.05.019.

[8] LiuY, Zhu Y, Li R, et al. Comparison between percutaneous ky-

175



LERPE R ] T EBIEAMHE Vol.32,No.2
202441 H Orthopedic Journal of China Jan.2024

[9]

[10]

[11]

[12]

[13]

[14]

176

phoplasty and posterior fixation combined with vertebroplasty in
the treatment of Stage Il Kiimmell’s disease without neurological
deficit [J] . Biomed Res Int, 2022, 2022: 2193895. DOI: 10.1155/
2022/2193895.

ERNN, £, ET5HE, 55 G ARMEAR PR E TR YT LY
Kiimmell %5 [J] . #4801 0545 BF 24 &, 2014, 16 (9) : 750-754.
DOI: 10.3760/cma.j.issn.1671-7600.2014.09.004.

Wang DC, Wang F, Wang NG, et al. Posterior transpedicle intra-
Chi-
nese Journal of Orthopaedic Trauma, 2014, 16 (9) : 750-754. DOLI:
10.3760/cma.].issn.1671-7600.2014.09.004.

F A, M, SRIRNE, 55 . GME S AR A RS BRI B
[ R 7 MY Kammell 55 [J] . o [ 5 AL A 8228, 2018, 28
(6) : 522-528. DOL: 10.3969/j.issn.1004-406X.2018.06.06.

corporeal bone grafting for stage Il Kiimmell's disease [J] .

Wang QD, Mei W, Zhang ZH, et al. Transpedicular impaction bone
grafting combined with long segmental posterior instrumentation in
treating stage I Kiimmell’s disease [J] . Chinese Journal of Spine
and Spinal Cord, 2018, 28 (6) : 522-528. DOI: 10.3969/j.issn.100
4-406X.2018.06.06.

I, Mpth, ARZ, 4 . OHE ST A & 2eME S ARIT IR A
J7 A Kimmell F5: PR Z FHFE [J/OL) . EZHZ T/
WF5E: 7228 T AR, 2024, 28 (18) : 2865-2870. DOI: 10.12307/
2024.042.

Zheng XJ, Mei W, Zhu YY, et al. Stage III Kiimmell’s disease treat-
ed with injured—vertebra screw placement combined with transpe-
dicular impaction bone grafting: quick restoration of spinal stabili-
ty [J/OL] .
Research: epub ahead of print, 2024, 28 (18) : 2865-2870. DOI:
10.12307/2024.042.

SRAETT, drfh, 8B A A5 WURIBA B 22 5 AR RE IR A MU e A
PR ST HEAR B I A 75 AR R ET N T2 3397 1T ~ T Kiimmell
5 [0]. PEEER, 2023, 35 (1) : 63-69.

Zhang JQ, Yu W, Zeng ZY, et al. Intravertebral impaction bone

Journal of Clinical Rehabilitative Tissue Engineering

grafting through lateral wall of basal section of pedicle combined
with pedicle screw internal fixation through interscalene approach
for treatment of phase Il and Il Kiimmell diseases [J] . The Jour-
nal of Traditional Chinese Orthopedics and Traumatology, 2023,
35 (1) : 63-69.
ZRVTLE, AR 18, AR, 45 . Kimmell S5 I RIG YT JE R 117 .
A5, 2020, 33 (1) : 81-86. DOI: 10.3969/j.issn.1003-0034.2
020.01.016.
Li JB, Na SB, Gong WQ, et al. Progress on clinical treatment of
Kummell’s disease [J] . China Journal of Orthopaedics and Trauma-
tology, 2020, 33 (1) : 81-86. DOI: 10.3969/j.issn.1003-0034.2
020.01.016.
Kim P, Kim SW. Balloon kyphoplasty: an effective treatment for
Kummell disease [J] . Kor J Spine, 2016, 13 (3) : 102-106. DOI:
10.14245/kjs.2016.13.3.102.

[15]

[16]

[17]

[18]

[19]

[20]

Bﬂ@% ML PR T AR TT AT Wa 0] Kummell 55 (79 L 4E

1. hEBFIEAMER R, 2020, 28 (11) : 892-897. DOI: 10.3977/j.
issn.1005-8478.2020.11.06.
Hao C, Guan HS. Comparison of two surgical procedures for stage
Il Kummell’s disease without neurological symptoms [J] . Orthope-
dic Journal of China, 2020, 28 (11) : 892-897. DOI: 10.3977/].
issn.1005-8478.2020.11.06.
BT, Bl 2R . Kammell 34T HOBFSEERE (1] . R
I AL 2R 35, 2023, 31 (1) : 48-52. DOI: 10.3977/j.issn.1005—
8478.2023.01.09.
Zhong SX, Lu S, Li WC. Reasearch progress in the treatment of
Kiimmell’s disease [J] . Orthopedic Journal of China, 2023, 31 (1) :
48-52. DOI: 10.3977/).issn.1005-8478.2023.01.09.
TYRIN, T 20, B B, 45 . M RBEME S BT b T 4 Vi 3 e
AR IR Ty T (D] . B R A 22 2% 7, 2008, 26
(2) : 196-198. DOL: 10.3969/j.issn.1001-165X.2008.02.024.
Yin ZX, Ding HM, Jin AM, et al. Biomechanical evaluation of
transpedical interbody bonegrafting used in the treatment of thora-
columbar vertebra osteoporotic compression fracture [J] . Chinese
Journal of Clinical Anatomy, 2008, 26 (2) : 196- 198. DOI:
10.3969/j.issn.1001—165X.2008.02.024.
BN, Rl A, 55 K R Bt S AR RET I K Y ik
ﬂﬁ‘{nﬁﬁﬁ*ﬁﬁ@ﬂ’é‘@ﬁwﬂﬂﬁ’iﬁ%%?ﬁﬂﬁﬁFEJE%*)T [J].
ZUTFEWFE, 2020, 24 (3) : 342-347. DOI: 10.3969/j.issn.2095-
4344.1926.
Luo PJ, Yuan K, Li DX, et al. Comparison of the short—segment
and long—segment cement—augmented pedicle screw fixation for os-
teoporotic thoracolumbar fracture: a finite element study [J] . Jour-
nal of Clinical Rehabilitative Tissue Engineering Research, 2020,
24 (3) : 342-347. DOI: 10.3969/}.issn.2095-4344.1926.
Yu Y, Zeng H, Guo E, et al. Efficacy and safety of posterior long—
segment fixation versus posterior short—segment fixation for Kum-
mell disease: a meta—analysis [J] . Geriatr Orthop Surg Rehabil,
2022, 13: 21514593221107509. DOI: 10.1177/215145932211075
09.
INE R, BN TR, A5 T B S T B R K P A i I
BHEAR L AR MY Kammell 555728 HeAS (1] T EB R &
A AR R, 2020, 34 (10) : 1275-1280. DOI: 10.7507/1002—
1892.202004053.
Sun YL, Xiong XM, Wan D, et al. Comparison of short—segment
and long—segment bone cement—augmented fixation combined with
vertebroplasty in treatment of stage Il Kiimmell disease [J] . Chi-
nese Journal of Reparative and Reconstructive Surgery, 2020, 34
(10) : 1275-1280. DOI: 10.7507/1002-1892.202004053.

(m%‘ :2023-03-29 {£11:2023-09-08)
TR RGN, BRI, MR,
AL, )

(A FF50E)

([)1



