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TOM TAT

Dit vin dé: Sy phat trién cua cdng nghé da cung cap nhiéu phwong phdp két hop xuwong
cho diéu tri gay kin thin xwong canh tay, nhw nep vit va déng dinh ngi tuy. Mac dU déng dinh néi
tiy it xam ldan, ty 1é khéng lanh xwrong van cao, khién nep vit trg thanh tiéu chudn vang. Nep khoa,
cho phép si dung vit théng thirong va vit khda, gilp on dinh va han ché bién chitng, dong thoi cho
phép bénh nhan védn déng sém. Muc tiéu nghién cieu: M6 ta déc diém chung va danh gia két qua
diéu tri gay kin than xwong canh tay bang nep khoa tai Bénh vign Ba khoa Trung wong Can Tho.
Déi twong va phwong phdp nghién ciru: Tién ciu, can thiép 1am sang khéng nhom chiing ¢ 31
bénh nhin dwoc chan dodn gay kin than xwong canh tay 1 hoac 2 bén va c6 chi dinh phau thugt két
hop xuong nep bang khoa. Két qua: Trong 31 bénh nhdn dwoc nghién ciu, do tuoi thwong gap nhat
1a 16-40 tudi, Vi nghe nghiép chu yeu la ndng dan chiém 29%. B¢nh nhan gay loai A tai 1/3 giira
theo phan do AO chiém ty Ié cao nhdt 48,4%. Vé két qud nen chinh 6 gay, két qud lién xwong rat tot
chiém ty 1¢ cao nhdt 1 96,8%; khong c6 bénh nhan nao cho keét qua lién xwong trung binh va kém.
Vé két qua phuc hoi chize nang khép vai va khop khuyu, phuc hoi chite ndng rat tot chiém ty 1é
96,8%; khong c6 két qua trung binh va kém. 6 thang sau mé bénh nhan vdn déng khop vai va khép
khuyu binh thirong. Két lugn: Phdu thugt két hop xwrong nep bang khoa diéu tri gay kin than xwong
canh tay an toan va keét qua tot.

Tir khoa: Gay kin than xwong canh tay, nep khda, bénh nhan.

ABSTRACT

EVALUATION OF TREATMENT OUTCOMES FOR CLOSED HUMERAL
SHAFT FRACTURES USING LOCKING PLATES

Nguyen Thanh Chon, Nguyen Huu Giau,

Ngo Tri Minh Phuong, Vo Thi Hau, Nguyen Van Lam”®

Can Tho University of Medicine and Pharmacy

Background: The advancement of medicine has provided various methods of bone fixation

for the treatment of closed humeral shaft fractures, such as plating and intramedullary nailing.
Although intramedullary nailing is less invasive, the high rate of non-union makes plating the gold
standard. Locking plates, which allow the use of both conventional and locking screws, provide
stability and minimize complications while also enabling early mobilization for patients. Objectives:
To describe general characteristics and evaluation of treatment outcomes for closed humeral shaft
fractures using locking plates at Can Tho Central General Hospital. Materials and methods:
Prospective clinical intervention study without a control group in 31 patients diagnosed with
unilateral or bilateral closed humeral shaft fractures and indicated for surgical bone fixation using
locking plates. Results: Among the 31 patients studied, the most common age group was 16-40
years, with the majority being farmers, accounting for 29%. Patients with type A fractures in the
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middle third, according to the AO classification, made up the highest percentage at 48.4%.
Regarding fracture reduction outcomes, the highest percentage, 96.8%, achieved excellent bone
union results; there were no patients with average or poor union outcomes. In terms of shoulder
and elbow joint functional recovery, 96.8% of patients achieved excellent recovery, with no average
or poor results. Six months after surgery, patients had normal shoulder and elbow joint movement.
Conclusions: Surgical bone fixation using locking plates is a safe and effective treatment for closed
humeral shaft fractures and provides good outcomes.
Keywords: Closed humeral shaft fracture, locking plate, patients.

I. PAT VAN PE

Gay xuong canh tay thuong 12 loai gdy dé lanh [1], chiém khoang 3% trong téng sb
cac loai gdy xuong ¢ nguoi 16n [2], [3]. Hién nay co nhiéu phuong phap diéu tri gay kin
than xwong canh tay. Ddi véi céc loai gdy don gian Chong ngan va gép goc, diéu tri bao ton
bang bé bot nguc vai canh tay trong 6 - 8 tuan 1 pho bién. Tuy nhién, d6i Vi cac trudng
hop nan thét bai hodc gay phirc tap kém bién ching than kinh quay, can thiép phau thuat 1a
can thiét @¢ dam bao nin chinh dung hinh thé giai phau va cé dinh viing chac, tir d6 thac
ddy qua trinh lién xuong va ngan ngira khop gia.Ngay nay, su phét trién cia khoa hoc ky
thuat da mang lai nhiéu phuong phap két hop xuong trong diéu tri gy kin than xuong canh
tay, nhu dong dinh ndi tuy va co dinh bang nep vit. Du dong dinh ndi tuy it xam lan, nhung
ty 1¢ khong lanh xuong van cao. Theo Canale & Beaty, két hop xuong bang nep vit 1a tiéu
chuan vang. Nep khoa, véi thiét ké cho phép sir dung vit thong thuong va vit khoa, gitp 6n
dinh va nén truc doc, han ché bién chiing va cho phép bénh nhan van dong sém [4]. Tai Viét
Nam hién c6 rat nhiéu trung tdm I6n da ap dung nep khéa trong phau thuat diéu tri gdy than
xuong canh tay. Nhung c6 it cong trinh nghién ctru danh gia hiéu qua diéu tri gay kin than
xuong canh tay bang nep khoa. Chinh vi vay, nghién ctu duoc thuc hién véi muc tiéu: Panh
gia két qua diéu tri gy kin than xuwong canh tay bang nep khoa tai Bénh vién Pa khoa Trung
Uong Can Tho.

IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién cieu

Bénh nhan dugc chan doan giy kin than xuwong canh tay 1 hoic 2 bén tai Bénh vién
Pa Khoa Trung Uong Can Tho tir thang 2 nam 2020 dén thang 1 nim 2022.

- Tiéu chuin chon miu: Bénh nhan dugc 6 chi dinh phiu thuat két hop xuong nep
bang khoa diéu trj gay kin than xuong canh tay: chdng ngén >3.cm; gap goc > 20°%; xoay >
30°%; gay nhiéu manh; gay kém ton thwong mach mau, than kinh; gay kém ton thuong khép
khuyu, khép vai; gdy 2 xwong canh tay; c6 gy xuong cang tay cung bén; diéu tri bao ton
that bai. Bénh nhan c6 hd so bénh an ghi chép day du: triéu ching 1dm sang, can Iam sang,
tién sir, cach thire phau thuat va theo ddi sau m.

- Tiéu chuin loai trir: Gay xwong bénh ly, bénh nhan khdng hop tac, tir vong vi bt
ki ly do gi trong qué trinh nghién ctu.

2.2. Phuwong phap nghién ciru
- Thiét ke nghién ctru: Can thiép lam sang, khong nhom ching.
- Co miu: Cong thirc tinh ¢ méu, véi n 1a ¢& méu t6i thiéu.
72 p(l—p)
1-% d*

Ty 1 thanh cong du kién (p): (Nguyén Anh Tuén [5])
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Ty 1¢ lién xuong 97% => p 1a 97% (0,97) => q = 3% (0,03); a. = 0,05 => Z = 1,96.
d = 0,06 Thay céac gia tri nay vao cong thirc => C& mau tdi thiéu phai chon 1a n = 31.

- Phwong phap chon miu: Chon mau thuén tién, trong thdi gian nghién ctru chiing
t6i ghi nhan dugc 31 mau thoa cac tiéu chuén.

- Noi dung nghién ciru:

+ Pic diém lam sang: tudi, nghe nghiép

+ Két qua diéu tri: két qua lién xwong va X-quang kiém tra sau md; két qua phuc hoi
chirc nang khop vai, khop khuyu va danh gia két qua theo thang diém L.E. GayetT va Muller.

- Phuwong phap thu thip s6 liéu: Phong van nguoi bénh, thu thap thong tin qua
bénh an nghién ciru. Panh gia sy 1ién xuwong va phuc hdi chirc nang khdp vai, khép khuyu
khi tai kham.

- Phwong phap xir Iy s6 liéu: Cac sé liéu duoc nhap va xir Iy sé liéu bang phan
mém thong ké SPSS 20.0 véi cac test thong ké mo ta.

- Pao diic trong nghién ciru: Nghién ciru dugc chap thuan cia Hoi dong dao dirc trong
nghién ciu y sinh hoc Trudng Pai hoc Y Duoc Can Tho, sé 96/HDPD ngay 18/3/2019.

I1l. KET QUA NGHIEN CUU
3.1. Pic diém 1am sang caa ddi twong nghién ciu

3.1.1. Phan bé bénh nhan theo tudi va nghé nghigp

Do tudi thuong gap nhat tir 16 - 40 tudi, chiém 48,4%; day 1a do tudi chinh tham gia
lao dong. Tudi thap nhat 1a 19 va cao nhat 1a 79, do tudi trung binh caa nhom 1a: 43,2.

Nghé nghiép cua céc bénh nhan kha da dang, du cac tang I6p tir lao dong phd thong
dén hoc sinh, sinh vién, tri thire... Nhiéu nhat 12 ndng dan 9/31 bénh nhén chiém 29%, lao
dong pho thdng 5/31 bénh nhan chiém 16,1%, hét tudi lao dong 5/31 bénh nhan chiém 16,1%.

3.1.2. Twong quan giira vi tri gdy va phan loai AO
Bang 1. Phan loai gdy xuong AO theo ting vi tri. (n=31)

Loai gay 1/3 trén 1/3 giira 1/3 duéi Tong sb Ty I¢
Loai A 2 15 3 20 64,5%
Loai B 2 5 3 10 32,3%
Loai C 0 1 0 1 3,2%

Tong sé 4 21 6 31 100%

Nhan xét: Gay loai A tai vi tri 1/3 giita nhiéu nhat, 15/31 bénh nhan chiém ty 1¢ 48,4%.
3.2. Két qua diéu tri
3.2.1. Két qua nin chinh 6 gay

Bang 2. Két qua lién xwong va Xquang kiém tra sau mo. (n=31)

Xquang Két qua lién xuwong
S6 BN Ty 16 % S luong Ty 16 %
Rat tot 29 93,5 30 96,8
Tt 2 6,5 1 3,2
Trung binh 0 0 0 0
Kém 0 0 0 0
Tong 31 100 31 100

Nhan xét: Ty & phuc hdi vé vi tri giai phadu sau nan chinh rat tét chiém 93,5% va tot
chiém 6,5%. Bénh nhan lanh xuong chiém ti 1€ 100%.
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Bang 3. Két qua phuc hdi chire nang khép vai, khop khuyu va danh gia két qua theo thang
diém L.E. GayetT va Muller (n=31).

Phuc hoi chtic ning Phuc hoi chirc ning Thang diém GayetT va
khop vai khop khuyu Muller
Soluong | Tylé% | Sdluong | Tylé% | Soluong | Tyle %
Rat tot 30 96,8 30 96,8 29 93,5
Tot 1 3,2 1 3,2 2 6,5
Trung binh 0 0 0 0 0 0
Kém 0 0 0 0 0 0
Tong 31 100 31 100 31 100

Nhan xét: Phuc hdi van dong khép vai rat tot chiém ty 16 12 96,8% va tdt 1a 3,2%.
Phuc hdi van dong khép khuyu rat tot chiém 96,8% va tét chiém 3,2%.

V. BAN LUAN
4.1. Pic diém 1am sang caa ddi twong nghién ciu

4.1.1. Phan bé bénh nhan theo tudi va nghé nghiép

A. C. Chang [6] nghién ctiu trén 19 bénh nhan c6 d6 tudi tir 14 - 84, do tudi trung
binh la 48,3. Sebastian Lotzien [7] nghién ctu trén 58 bénh nhan duoc phau thuat dit nep
vit than xuong canh tay tai Bochum (Pirc) ¢6 do tudi tir 19 - 97 va do tudi trung binh Ia
59,9. Nghién cuu cua Rebekah Belayneh [8] trén 77 bénh nhan gay than xuwong canh tay
duoc phau thuat tai New York (M¥) c6 do tudi tir 18 - 83, tudi trung binh la 50,3. Nghién
clru cua C4c tac gia nudc ngoai cho thiy do tudi trung binh 16n hon nghién cru ciia ching
t6i, c6 1& do tudi tho trung binh cua ho cao hon, hoic bénh nhan thuong méic béo phi nén
viéc diéu tri bao ton 1a khdng thich hop va cho két qua thap, vi vay tudi cao thuong phai md
két hop xurong. Trong nghién ciru cua chling t6i, do tudi hay gap nhat 1 tir 16 - 40 chiém ty
& 14 48,4%. O d¢ tudi 16 - 40, con ngudi ¢d thé lyc doi dao nhat va 1a thanh phan lao dong
chinh cua gia dinh, tham gia nhiéu hoat dong khéc nhau trong xa hoi nhat nén tan suat xay
ra tai nan dan dén gay xuong cao hon so véi cac nhom tudi khac.

Trong nghién ciu cia Seyed Mahdi [9], gdy xuong do tai nan giao théng chiém ty
1§ 12 40%, do tai nan thé thao chiém ty 1¢ kha cao Ia 33%, do tai nan sinh hoat chiém ty 1
1a 27%. Sy khac biét nay phu hop véi tung qudc gia, ¢ Viét Nam thi tai nan giao thong dung
hang dau, dic biét la tai nan xe gan may 2 béanh. O cac nudc phat trién, tai nan giao thdng
tuong dbi it, chu yéu 12 tai nan xe 8 td, tuy nhién cac hoat dong thé duc thé thao thi nhiéu.
Dic diém nay ciing néi 1én phan nao tai nan giao thong dang 1a nguyén nhan chinh gay gay
xuong canh tay & nguoi I6n, lam ton that cho gia dinh va xa hoi. Hau hét cac nan nhan lai
dang trong do tudi lao dong, sung suc, 14 luc lugng lao dong chinh trong gia dinh. Do do,
cac co quan chirc nang can phai c6 cac bién phap thich hop nhu tuyén truyen giao duc, xu
1y nghiém cac trudng hop vi pham luat giao thdng nham giam téi da va nhanh nhat ty I¢é tai
nan giao théng. Thiét nghi ciing nén ting cudng giao duc cho bénh nhan va than nhan ngay
tai bénh vién vi chinh ho Ia nhitng nguoi chiu ton that tryc tiép nén tac dung giao duc va
tuyén truyén s& cao hon nhiéu.

Nghé nghiép cua cac bénh nhan kha da dang, du cac tang 16p tir lao dong phd théng
dén hoc sinh, sinh vién, tri thizc... Nhiéu nhat 12 ndng dan vai ty 1 9/31 bénh nhan chiém
29%, lao dong phé thdng 5/31 bénh nhan chiém 16,1%, hét tudi lao dong 1a 5/31 bénh nhan
chiém 16,1%.
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4.1.2. Twong quan giira vi tri gy va phan loai AO

Trong nghién ctu cua chdng toi, ty 1€ bénh nhan gdy loai A tai vi tri 1/3 gitra la
48,4% (15/31 bénh nhan), cho thiy mot mdi twong quan dang ké gitra vi tri gdy kin than
xuong canh tay va phan loai AO. Diéu nay c6 thé cung cap nhitng hiéu biét quan trong trong
viéc xac dinh chién luoc diéu tri pha hop, gidp téi vu hoa két qua 1am sang cho BN.

Seyed Mahdi [9] trong 30 BN loai A chiém 60%, loai B chiém 27%, loai C chiém
13%. Sebastian Lotzien (2019) [7] trong 58 bénh nhan loai A chiém 65,5%, loai B chiém
27,6%, loai C chiém 6,9%. C6 thé thay rang trong nghién ciru cua ching toi véi cac tac gia
trong va ngoai nudc thi gdy than xuong canh tay loai A theo phan loai AO xuét hién nhiéu
nhét. Day 1a loai gdy don gian, nhung lai 12 loai gdy khdng virng rat khé dat két qua khi kéo
nan bo bot vi dé gay di léch thir phat.

4.2. Két qua diéu tri

4.2.1. Két qua nan chinh 6 gay

Trong nghién ciru cua ching toi, 100% bénh nhan dwoc chup Xquang kiém tra sau 3
- 5 ngay. Qua kiém tra c6 29/31 bénh nhan chiém ty 18 93,5% duogc két hop xuwong co két qua
rat t6t va 2/31 bénh nhan chiém ty 1& 6,5% cd két qua tét. Ty 18 lién xuwong tot va rét tot 1a
31/31 bénh nhan, chiém 100%. D& Bic Binh va cong sy [10] ghi nhan ty Ié lién xuong dat
100% khi nghién cuau trén 36 bénh nhén. Jae-Jung Jeong [11], nghién ctu 18 bénh nhan ciing
c6 ty I8¢ lién xuong 1a 100%; Seyed Mahdi [9] nghién ciu 30 bénh nhén ty 1¢ lién xuong 1a
100%; Sebastian Lotzien [7] nghién ctu trén 58 bénh nhan c6 ty 18 lién xuong 1 98,2%
(57/58); Angela Christine Chang [6] nghién ctu 19 bénh nhan ty I¢ lién xuong 1a 94,7%.

Chung toi thay rang ty 1€ nay cua chling t6i so voi cac tac gid khac la twong duong
nhau. Clng véi sy phat trién kinh té cua dat nuéc, cac bénh vién duoc trang bi cac trg cu va
trang thiét bi hd tro ngay cang nhiéu. Phau thuat vién duoc dao tao va cap nhat ky thuat két
hop xuong nep vit duoc nang cao. Sir dung nep vit khoa ciing chinh 1a yéu t6 quyét dinh thanh
cong cua phau thuat. Vi kha ning bat dong vitng chic do nep va vit két thanh 1 khdi han ché
kha nang bong nep Vit, nep duoc thiét ké tao ranh va khoang ho giira xwong va nep nén khéng
lanh can tro su luu théng mau nudi xwong ciia mang xwong, gilp nhanh lién xuwong.

Puong mo trude ngoai vao than xuong canh tay theo nghién ciru cia ching tdi cho
thay it 1am ton thuong phan mém va mach mau, bén canh dé than kinh quay dugc bao vé
tot. Két qua tap luyén phuc hoi chire nang sau phau thuat Ia rat quan trong, trong nghién ctu
cua chling tdi, bénh nhan cd thé tap véan dong canh tay & nhimng ngay dau sau phau thuat vi
da dugc két hop xuong ving chéc, tir d6 tranh duoc bién ching teo co.

Hinh 1. Vét mé sau khi dat nep vit.
Nguon: Mau nghién ctu.
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4.2.2. Két qua phuc hdi chire niing khép vai, khép khuyu va danh gia két qua
theo thang diém L.E. GayetT va Muller (n=31)

Trong nghién ciru cua ching tdi sau khi phau thuat ¢6 30/31 bénh nhan chiém ty 18
96,8% c6 két qua phuc hdi chirc niang khop vai rat tét. Co 1/31 bénh nhan chiém ty 18 3,2%
bi dau khop vai vi bénh nhan nay gy 1/3 trén, gan dau trén xuong canh tay va co lodng
xuong nén chung t6i str dung nep khoa dau trén kéo dai tir dau trén dén 1/3 gitta than xuong
canh tay. Vi thé bénh nhan bi dau vai khoang 6 thang dau. Sau khi duoc tap vat Iy trj liéu
va theo dbi dén 10 thang, bénh khong con dau va van dong khop vai binh thuong. Nhu vay
két hop than xwong canh tay bang nep khoa khdng anh hudng dén chirc nang van dong cua
khép vai.

Van dong khop khuyu trong nghién ctu chimg t6i ciing cho két qua tuong tur, 30/31
bénh nhan chiém ty 18 96,8% cd két qua chuc nang khép khuyu rat tot. C6 1/31 bénh nhan
chiém ty 18 3,2% bi dau khép khuyu vi bénh nhan nay bj gy than xuong canh tay kém giy
16i cau trong xuong canh tay. Bénh nhan duoc bit vit 16i cau trong nén khép khuyu bi dau.
Sau khi duoc tap vat ly trj liéu bénh nhan van dong khép khuyu binh thuong. C6 thé thay
khép khily khdng bi anh huong dén chirc ning trong viéc két hop than xwong canh tay bang
nep khoa.

Két qua cudi cing ching tdi dua theo thang diém L.E. GayetT va Muller. Trong
nghién cau caa ching toi thi két qua rat tot chiém ty 18 12 93,5% (29/31) va két qua tét chiém
ty 18 6,5% (2/31). Nhu vay két qua tét va rat tot chiém ty Ié 12 100%.

So véi nghién ciu caa tac gia nuéc ngoai Angela Christine Chang [6] c6 két qua tét
va rat tét chiém ty 1¢ 1a 100%. Nhu vay két qua cua céc tac gia trong nudc, ngoai nudc va
két qua cua ching t6i la twong duong nhau. Qua d6 ching toi thdy rang sy wu viét cua
phuong phap két hop than xuong canh tay bang nep khoa ¢ dinh xuong ving chéc, nan
chinh dtng vi tri giai phau. Diéu nay tao diéu kién tét cho qua trinh lién xuong, cho phép
bénh nhan van dong sém, tranh teo co, cirng khap.

V. KET LUAN

Phuong phép diéu tri gy than xuong canh tay & ngudi Ién bang nep khoa cho két
qua tot, dat ty 18 lién xuong cao 100%. Chi c6 1 bénh nhan liét than kinh quay sau mo va
phuc hdi sau 6 tuan. Day 1a phuong phap diéu tri thich hop trong cac phuong phéap diéu tri
trong nuéc hign nay vi 2 Ii do sau: dé dang thuc hién, khong doi hoi k¥ thuat phuc tap, 6
thé ap dung diéu tri tai tuyén tinh; dat duoc két qua diéu tri mong mudn va hiéu qua, bénh
nhan hai long.

TAI LIEU THAM KHAO

1. Maximilian Leiblein, et al. Nonunions of the humerus — Treatment concepts and results of the last
five years. Chinese Journal of Traumatology. 2019. 22, 187-195. doi: 10.1016/j.cjtee.2019.04.002.

2. Beverly, M. and D.W. Murray. Walking on water: subchondral vascular physiology explains
how joints work and why they become osteoarthritic. EFORT Open Rev. 2023. 8(6), 436-442.

3. Kim,JW., etal., A Prospective Randomized Study of Operative Treatment for Noncomminuted
Humeral Shaft Fractures: Conventional Open Plating Versus Minimal Invasive Plate
Osteosynthesis. Journal of Orthopaedic Trauma. 2015. 29(4), 189-194.

4. Phan Quang Tri. Phac dd diéu tri gdy than xuong canh tay. Phac d6 diéu tri cia Bénh vién Chan
Thwong Chinh Hinh Phan Mét, Gi4o Duc Viét Nam, H6 Chi Minh, 207-210.

5. Nguy&n Anh Tuin, Nguy@n Quang Long. Sir dung nep té hop cac-bon (C3) diéu tri gay than
xuong canh tay. Y Hoc thanh phé H6 Chi Minh. 2003. 7 (1), 6-9.

151



TAP CHi Y DU'Q'C HOC CAN THO - SO 82/2024

6.

7.

10.

11.

Angela Christine Chang, et al. The modified anterolateral approoach. Journal of Orthopeadic
Surgery. 2019. 27 (3), 1-5, doi: 10.1177/2309499019865954.

Sebastian Lotzien, et al. Open reduction and internal fixation of humeral midshaft fracture:
anterior versus posterior plate fixation. BMC Musculoskeletal Disorders. 2019. 20 (1), doi:
10.1186/512891-019-2807-3.

Rebekah Belayneh, et al. Final outcomes of radial nerve palsy assiociated wit humeral shaft
fracture and nonunion. J Orthop Traumatol. 20 (1), 18. doi: 10.1186/s10195-019-0526-2.
Seyed Mahdi, et al. Humeral shaft fracture: a randomized controlled trial of nonoperative versus
operative management (plate fixation). Orthopedic Research and Reviews. 2019. 11, 141-147.
doi: 10.2147/ORR.S212998.

D4 Buc Binh. Danh gia két qua phau thuat diéu tri gay kin dau trén xuong canh tay bang nep
khoa tai Bénh vién Quan Y 103. Ky yéu Hoi Nghi Khoa Hoc Thuong Nién Hoi Chan Thuong
Chinh Hinh Viét Nam lan tha XVI1. 2018. 90, doi: 10.51298/vm;j.v529i1B.6413.

Jae-Jung Jeong, et al. Narrow locking compression plate vs long philos plate for minimally
invasive plate osteosynthesis of spiral humerus shaft fracture. BMC Musculoskeletal Disorders.
2019. 20, doi: 10.1186/s12891-019-2697-8.

152



