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The lecture presents the evidence of priority of V.D. Chaklin, outstanding Russian orthopedic and trauma surgeon, in developing and ap-

plying the method of anterior spinal fusion. The method became widespread around the world over the past 85 years and is used to treat 

spondylolisthesis, spinal osteochondrosis, intervertebral disc herniaton, scoliosis, spinal and facet stenosis, injuries, benign and malignant 

tumors, and some other pathological conditions of the spine. Spine surgeons using this method are able to operate on vertebral bodies 

and intervertebral discs of any localization.
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On the occasion of 125-anniversary of birth 
of Vasilii Dmitrievich Chaklin

A famous orthopaedic and trauma surgeon of the XX century 
Vasilii Dmitrievich Chaklin (Fig. 1) was an outstanding surgeon, 
scientist, teacher, and organizer in health service settings. In 
1931, he founded the Ural Institute of Traumatology and Ortho-
paedics, which now has V.D. Chaklin’s name. V.D. Chaklin was 
the founder of the Ural and Moscow schools of orthopaedic 
and trauma surgeons and the author of 13 books, which for 
decades have been the major guidelines in traumatology and 
orthopaedics: “Perelomy kostei i ikh lechenie” [Bone Fractures 
and their Treatment] (1935), “Infektsionnye zabolevaniya kos-
tei, sustavov i khryashchei” [“Infectious Diseases of Bones, Joints 
and Cartilages”] (1937), “Operativnaya ortopediya” [“Operative 
Orthopaedics”] (1951), “Ortopediya” [“Orthopaedics”] (1957), 

“Rukovodstvo po khirurgii” (XI–XII t., 1960) [“Guideline for Sur-
gery”, XI–XII vol. 1960], “Fundamentals of Operative Orthopae-
dics and Traumatology” [43], “Osteoplasty” [44], “Skolioz i kifo-
zy” [“Scoliosis and Kyphosis”] (together with E.A. Abal’masova, 
1973), “Opukholi kostei i sustavov” [“Tumors of Bones and 
Joints”] (1974). A quarter of a century after passing away, V.D. 
Chaklin’s last book “Life, Quest, Encounters” was published [46]. 
Hundreds of V.D. Chaklin’s articles were published in specialized 
journals that described, similar to the above-mentioned books, 
various challenges confronting the scientist throughout all his 
hectic and prolific life [45]. These facts are enough that ortho-
paedic and trauma surgeons will remember this name forever.
In addition, surgery of the musculoskeletal system has a branch, 
today known as vertebrology, where V.D. Chaklin did particu-
larly much. A method of posterior fusion to treat patients with 
various spinal disorders entered into use following Hibbs (1911) 

and Albee (1912). Rayerson [71] and Scherb (1921) operated 
on patients with spondylolisthesis using this approach. Various 
modifications were proposed: Henle and Whitman (1912), A.A. 
Kozlovskii (1930), Gibbson (1931), Meyerding (1932), Bosworth 
(1942) and others. Posterior spinal fusion was the only method 
in spine surgery for twenty years.

However, in 1931, V.D. Chaklin proved that posterior spinal 
fusion has an alternative procedure – anterior spinal fusion. 
V.D. Chaklin was the first in the world to perform an anterior 
spinal fusion operation to a 17-year-old female patient with 
anterior L5 vertebral displacement – spondylolisthesis using an 
extraperitoneal approach to vertebral bodies and intervertebral 
discs of the lumbosacral spine on June 28, 1931.

This is how this operation was described in journal No. 2, 
which was started on June 25, 1931 and finished on March 4, 
1932 (Fig. 2):

“Full name: Artem’eva Iraida Osipovna. Diagnosis: 
Spondylolisthesis. The name of the operation was Arthrodesis 
intervertebralis L5 et S1. Laminectomy. Ether anaesthesia. The 
surgeon Chaklin, assistants: Kasakov, Apasova.

An about 18 cm incision parallel to the left Poupart’s ligament 
at two finger breadths inward was made. Skin, subcutaneous 
tissue and tendon were dissected. Dissection of musc. oblig. 
abdominis was performed. The underlying muscle was sharply 
dissected along the entire wound length. The peritoneum was 
moved up and the bladder with the ureter was moved to the 
medial side. This exposed a space surrounded externally with 
m. psoas, surrounded from inside with art. epigastrica and 
posteriorly with vertebral bodies. Following preliminary ligation 
of three veins, slight hemostasis, an arterial vessel was taken and 
pulled inwards and down using hooks. The front surface of L4 
and a part of L5 vertebra became naked. One wedge resection of 
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Fig. 1
Vasilii Dmitrievich Chaklin (1892–1976)

Fig. 2
The title page of the operation journal of the Traumatology 
Department of the Ural Institute of Traumatology and Orthopaedics 
started on June 25, 1931 (a) and the first page describing the 
operation of anterior spinal fusion with an illustration of the 
operation (b)

cartilage and a part of skin from the interval between L4 and L5, 
L5 and S1 was performed. Elevation of extremities and the pelvis 
brought to some extent together these vertebrae. Thereafter, an 
incision was made parallel to spinous processes at two-finger 
breadths to the left side of L2 to S1. Skin, subcutaneous tissue 
and muscle tendons connected to the spinous processes were 
incised and were cut from L3 to including S1 from both sides. 
The spinous process of L5 and vertebral arch were removed 
with forceps. Bleeding was stopped. Both wounds were sutured 
with tight closure. The patient in bed was placed supine with a 
slightly raised pelvis and flexed hips”.

The operation journal shows an illustration of the operation. 
V.D. Chaklin demonstrated the operation procedure in May 
1932 at the exhibition of the XXII All-Union Congress of 
Surgeons in Moscow. In 1933, V.D. Chaklin published a paper 

“A new method of spinal surgery” in “Proceedings of Research 
Institute of the Ural Regional Health Department” [40]. The 
mentioned paper gives a detailed description of an anterior 
spinal fusion procedure involving replacement of a bony void 
formed after the resection of intervertebral disc and segments 
of vertebral bodies using bone autograft (Fig. 3). In addition, 
the tactics of postoperative management of the patients is 
described in detail (Fig. 4). The paper presented the results of 
experimental studies of this method using 18 dogs evidencing 
the occurrence of fusion after the operation. Medical records 
for five patients operated on in 1931–1932 were also provided. 
The content of the paper, including figures, is given in the book 
by Glorieux and Roederer “La spondylolyse et ses consequences. 
Spondylolisthesis. Scoliose listhesique” published in Paris in 
1937 [58].

In 1939, the journal “Vestnik khirurgii im I.I. Grekova” 
published an article by V.D. Chaklin “Author’s radical operation 
for spondylolisthesis and tuberculous spondylitis” [41]. The 

paper reported about 25 successfully operated patients. The 
author considers it possible to perform operations using the 
proposed method in cases of “spondylolisthesis with injuries to 
the intervertebral cartilage with persistent pain, chronic lumbar 
arthrites and in some cases of spondylitis with isolated injury to 
one or two lumbar vertebrae”.

Having an experience of  sympathectomy using 
extraperitoneal approach to the sympathetic chain, Ito et al. [61] 
decided to help a 29-year-old patient with L1, L2 tuberculous 
spondylitis by operating using an anterior approach. The 
operation was performed on May 4, 1932. The pathological 

а
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Fig. 3
Illustration depicting the Chaklin’s method of anterior spinal fusion 

Fig. 4
Position of the patient in bed after the Chaklin’s method of anterior 
spinal fusion 

Fig. 5
Illustration of anterior spinal fusion performed by Ito et al. [61]

focus (purulence, caseation, and granulation) was removed; 
spinal bony void was filled and strengthened with a tibia bone 
graft (Fig. 5). The outcome of surgery was favorable. The authors 
operated on 10 patients up to January 25, 1933; favorable 
outcome was not achieved in only two of these patients. They 
wrote a paper “A new radical operation for anterior Pott’s 
Disease. Report of ten cases” [61], which was sent to Journal 

“Bone Joint Surgery”. The paper was received by the journal 
editorial office on August 29, 1933 and was published in 1934.

In March 1933, Burns [51] operated a female patient with 
L5 spondylolisthesis using transperitoneal left-sided paramedial 
approach to the lumbosacral spine. A canal between the iliac 
vessels was drilled through the L5 vertebral body into the S1 
vertebral body and spinal fusion using tibia autograft was 
performed (Fig. 6). However, there was no favorable outcome 
and the patient began again to suffer from lumbar pain 
2 months after the operation. In 3 months, the article was 
published in the Journal “Lancet”. This journal, which was 
published as early as since 1823, was generally available to 
medical audience.

It is possible that Burns followed the recommendation of 
his fellow citizen Capener [52], who had published an article 
on spondylolisthesis a year earlier in the “British Journal of 
Surgery”. The author suggested that it is reasonable to transfix 
the displaced L5 vertebral body to the S1 vertebral body and 
achieving fusion between the both halves of the separate 
vertebrae (Fig. 7).

In December 1936, Jenkins [62] operated a 16-year-old 
adolescent with spondyloptosis using the Burns technique. 
In the same year, a paper by Mercer [67] describing the 
operations of two patients with spondylolisthesis using an 
anterior approach was published. He actually performed an 
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operation according to the Chaklin’s method because he 
resected intervertebral disc and filled the bony void with two 
iliac crest grafts.

Similar single surgeries were performed by Friberg [56], 
Henschen [59], Ramser [70], Brunner [50], Lob [64], Vos [77], 
Lane and Moore [63], Schuller [72].

In 50–60-ies of the XX century, many researchers tried to use 
anterior spinal fusion to treat patients with spondylolisthesis: 
Merle d’Aubigne [68], Gjessing [57], Ingerbrigsten [60], Taillard 
[74], Wiltberger [78], Domisse [54], Debeyre [53], Sijbandij [73], 
Urist [75], Verbiest [76] and others. The following decades 
witnessed the appearance of many intriguing reports in 
different countries on various aspects of using anterior spinal 
fusion: Freebody [55], Newman [69], Chow (1980), Zippel [80], 
Loguidice [65], Brantigan, Steffee (1993), Mayer [66], Wolf [79], 
Elias (2000), Barrick (2000) and others.

 In Russia, much time passed after the V.D. Chaklin’s 
publications on anterior  spondylolisthesis (1931, 1939) 
before the issue of anterior spondylolisthesis received intense 
development, probably, due to publishing of a V.D. Chaklin’s 
book “Operativnaya khirurgiya” [“Operative Surgery”] in 1951 
and publication of his article “On surgery of the spine’ [42].

In the clinic of Children’s Orthopaedics and Traumatology 
at the Central Institute of Traumatology and Orthopaedics, on 
the basis of Moscow Orthopaedic Hospital, V.D. Chaklin and 
his scholar I.M. Mitbreit in 1959 continued studying the issue 
of spondylolisthesis. The results of these studies are shown 
in a series of publications [26–28], in the doctoral thesis by 
I.M. Mitbreit “Spondilolistez: Patogenez, klinika, lechenie” 
[“Spondylolisthesis: Pathogenesis, Clinic, and Treatment”] (1969), 
as well as in a monograph [29]. A significant part of these papers 
was devoted to anterior spinal fusion. At the Department of 
Traumatology, Orthopaedics and Disaster Medicine of the 
First Moscow Medical Institute named after I.M. Sechenov, G.S. 
Yumashev and his colleagues studied spinal osteochondrosis 

Fig. 6
Illustration of anterior spinal fusion operation performed by Burns [51]

Fig. 7
Illustration of Capener [52] recommended for operation on patients 
with spondylolisthesis

and spondylolisthesis successfully using the method of anterior 
spinal fusion since 1962 [48, 49].

In the Ural Institute of Traumatology and Orthopaedics 
named after V.D. Chaklin, where the first operation of anterior 
spinal fusion was performed, this issue was handled by 
D.I. Glazyrin [6–9]. The materials of his scholars are published 
up to today.

Various aspects of the spinal pathology, including anterior 
spinal fusion, are studied at the Novosibirsk Institute of 
Traumatology and Orthopaedics named after Ya.L. Tsivyan. In 
1966, Ya.L. Tsivyan [39] described the technique of anterior 
spinal fusion that he used in patients with III–IV grade of 
spondylolisthesis. In a series of publications on anterior 
spondylolisthesis, in particular, on spinal instability, and in 
the book “Surgery of the Spine”, Ya.L. Tsivyan presented the 
use of anterior spinal fusion method in patients with scoliosis, 
spinal fractures, and other diseases of this localization. The 
research started by Ya.L. Tsivyan on surgery of the spine within 
the anterior column continue also at present [30, 37].

In the Kharkov Institute of Spine and Joint Pathology named 
after M.I. Sitenko, intensive research on using anterior spinal 
fusion for spondylolisthesis and other pathological conditions 
of the spine has been performed since the early 60-ies of the 
XX century [19–21]. The distribution of the anterior spinal 
fusion method was greatly facilitated by books of A.A. Korzh 
et al. “Surgical approaches to thoracic and lumbar vertebrae” 
[20], N.I. Khvisyuk et al. “Degenerative spondylolisthesis” [38].

At the Department of Traumatology and Orthopaedics of 
Novokuznetsk Institute of Advanced Medical Education, the 
anterior spinal fusion method was widely used by A.I. Osna in the 
treatment of patients with lumbar spinal osteochondrosis. The 
results of the study are published in articles and a monograph 

“Surgical treatment of lumbar degenerative disease” [32–34]. 
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At the Department of Neurosurgery of the same institute, the 
issue of anterior spinal fusion is investigated in patients with 
spondylolisthesis [23] and with lumbar disc herniation [24].

L.K. Zakrevsky (Children’s Orthopaedic Institute named after 
G.I. Turner) in 1987 published an article on the use of anterior 
spinal fusion in children and adolescents with spondylolisthesis 
[17]. In the Russian Institute of Traumatology and Orthopaedics 
named after R.R. Vreden, the issue of anterior spinal fusion 
in patients with spondylolisthesis is reported in a paper by 
V.A. Kostin et al. [22]. In Vitebsk, M.A. Nikolsky [31] performed 
research on the issue of anterior spinal fusion, M.F. Durov [16] – 
in Tyumen, and N.P. Demichev [11] – in Astrakhan.

Over the past quarter of the century vertebral surgeons began 
practicing transpedicular spinal fusion. However, the experience 
shows that the outcome of the operation turns out to be failed 
in several patients after some time because of screw fracture and 
break of the entire construct. It was concluded that the cause is 
the lack of stability of the anterior spinal column. The solution 
was found in the use of cages placed into the intervertebral 
space through a posterior approach. Some surgeons perform 
an operation of anterior spinal fusion using one of the anterior 
approaches at the second stage [25].

A principle of less traumatic surgery on vertebral bodies and 
intervertebral discs has been increasingly used. For this, small 
sized anterior approaches to the spine with minimal tissue 
injury have been proposed. Anterior spinal fusion is performed 
as an independent surgery. When necessary, a surgeon performs 
neurosurgical manipulations without opening the dura mater, 
which prevents against the formation of intravertebral fibrosis. 

Disc herniation (including foraminal) is removed via expansion 
of vertebral and facet canals. The same effect is achieved in 
different forms of spinal stenoses, including congenital, and 
the operation is finished with creating an anterior spinal fusion 
[12–14, 18, 66].

Anterior spinal fusion is performed in spinal injuries [5, 35]. 
This is especially true for splintered fractures of the vertebral 
bodies accompanied by spinal canal stenosis and concomitant 
spine and spinal cord injury [10]. Anterior approach to vertebral 
bodies is used to treat patients with benign and malignant 
diseases of the spine [1–3, 15, 36, 47]. The method of anterior 
spinal fusion is used in the treatment of patients with 
inflammatory diseases of the spine, primarily of the tuberculous 
origin [4].

Conclusions

The V.D. Chaklin’s method of anterior spinal fusion took 
a strong place in the arsenal of tools used by vertebral surgeons 
in the treatment of patients with various spinal pathologies. The 
method is constantly improved. The combination of auto- and 
allografts (intrabone, extrabone, intervertebral) gave the possi-
bility of creating initially stable anterior fusion.
Spinal surgeons will always remember V.D. Chaklin as the cre-
ator of an anterior spinal fusion method, which provides the 
basis for the development of current spine surgery. 

This study was not supported by sponsorship. The authors declare no conflict 

of interest.

References



Hirurgia Pozvonochnika 2017;14(1):91–99 

Lecture

97

I.M. Mitbreit, D.I. Glazyrin. V.D. Chaklin’s method of anterior spinal fusion

Lecture

97

Hirurgia Pozvonochnika 2017;14(1):91–99 

17. Zakrevsky LK. Experience in the treatment of patients with spondylolisthesis. In: 

Surgical Treatment of Spondylolisthesis. Leningrad, 1987. In Russian.

18. Zorin MO, Kirpa YuI. Anterior retroperitoneal lumbar interbody fusion. Ukrainian 

Neurosurgical Journal. 2010;(20):15–19. In Russian.

19. Korzh AA. Osteoplastic fixation of the spine for severe spondylolisthesis. Ortopediya, 

travmatologiya i protezirovanie. 1965;(4):40–43. In Russian.

20. Korzh AA, Talyshinsky RR, Khvisyuk NI. Surgical approaches to thoracic and 

lumbar vertebrae. In: Anatomical-Surgical Substantiation. Moscow, 1968. In Russian.

21. Korzh AA, Khvisyuk NI. On surgical tratment of spondylolisthesis. Ortopediya, 

travmatologiya i protezirovanie. 1968;(10):17–21. In Russian.

22. Kostin VA, Korepanov PP, Koleva S. Anterior decompression and fusion in 

surgical treatment of spondylolisthesis. In: Topical Issues of Spine Surgery: Proceedings 

of the R.R. Vreden Research Institute of Traumatology and Orthopaedics. Leningrad, 

1988:130–133. In Russian.

23. Lutsik AA, Epifantsev AG, Bondarenko GYu. Anterior stabilizationand 

decompression-stabilization surgeries for different clinical variants of spondylolisthesis. 

Hir Pozvonoc. 2010;(4):48–54. In Russian. DOI: http://dx.doi.org/10.14531/

ss2010.4.48-54.

24. Lutsik AA, Gavrilov IV, Bondarenko GYu, Epifantsev AG, Peganov AI. New 

approaches to surgical treatment of recurrent lumbar intervertebral disc herniation. Hir 

Pozvonoc. 2015;(1):36–45. In Russian. DOI: http://dx.doi.org/10.14531/ss2015.1.36-45.

25. Mironov SP, Vetrile ST, Vetrile MS, Kuleshov AA. Surgical treatment for L5 

spondylolisthesis with transpedicular fixators. Hir Pozvonoc. 2004;(1): 39–46. In 

Russian.

26. Mitbreit IM. Indications for surgical treatment of spondylolisthesis. In: Treatment of 

Diseases and Injuries of the Spine. Novosibirsk, 1963. In Russian.

27. Mitbreit IM. Right-sided extraperitoneal approach to the L5–S2  vertebra. In: 

Pathology of the Spine. Novosibirsk, 1966. In Russian.

28. Mitbreit IM. Results of surgical treatment of patients with spondylolisthesis. In: 

Injuries and Diseases of Bones and Joints. Moscow, 1971. In Russian.

29. Mitbreit IM. Spondylolisthesis. Moscow, 1978. In Russian.

30. Mikhailovsky MV. Stages of spine surgery development: historical excursus. Hir 

Pozvonoc. 2004;(1):10–24. In Russian.

31. Nikolsky MA. Disadvantages of posterior and advantages of anterior approaches to 

the lumbar vertebral bodies. In: Pathology of the Spine. Novosibirsk, 1970. In Russian.

32. Osna AI. Surgical Treatment of Lumbar Degenerative Disease. Moscow, 1965. In Russian.

33. Osna AI. Discectomy and fusion as a radical surgical treatment method for lumbar 

osteochondrosis. In: Osteochondrosis of the Spine. Novokuznetsk, 1972; Part1:131–144. 

In Russian.

34. Osna AI. New views on the pathogenetic surgical treatment of osteochondrosis. In: 

Osteochondrosis of the Spine. Novokuznetsk, 1973; Part2:233–239. In Russian.

35. Pas’kov RV, Sergeev KS, Faryon AO, Makarov AB. Initially stable anterior load-

bearing interbody fusion. Hir Pozvonoc. 2012;(1):19–25. In Russian. DOI: http://dx.doi.

org/10.14531/ss2012.1.19-25.

36. Protsenko AI, Aliev MD, Tomsky MI, Kallistov VE. Decompression and 

stabilization surgery in the treatment of patients with vertebral body tumors. Journal 

of Traumatology and Orthopedics. Priorov. 2000;(1):22–25. In Russian.

37. Rerikh VV, Gladkov AV, Denisova LA. Surgical treatment of spondylolisthesis. In: 

Abstracts of the 7th Congress of traumatologists and orthopedists. Novosibirsk, 18–20 

September 2002:210. In Russian.

38. Khvisyuk NI, Chikunov AS, Arseniy AK. Degenerative Spondylolisthesis. Kishinev, 

1986. In Russian.

39. Tsivyan YaL. Surgery of the Spine. Moscow, 1966. In Russian.

40. Chaklin VD. A new method of spinal surgery. Proceedings of research institute of the 

Ural regional health department. Sverdlovsk, 1933; l:113–121. In Russian.

41. Chaklin VD. Author’s radical operation for spondylolisthesis and tuberculous 

spondylitis. Vestnik khirurgii im I.I. Grekova. 1939;58(6):557–589. In Russian.

42. Chaklin VD. On surgery of the spine. Ortopediya, travmatologiya i protezirovanie. 

1960;(7):3–13. In Russian.

43. Chaklin VD. Fundamentals of Operative Orthopaedics and Traumatology. Moscow, 

1964. In Russian.

44. Chaklin VD. Osteoplasy. Moscow, 1971. In Russian.

45. Chaklin VD. Evolution of ideas in the surgery and orthopaedics of the spine. 

Ortopediya, travmatologiya i protezirovanie. 1971;(3):48–54. In Russian.

46. Chaklin VD. Life, Quest, Encounters. Ekaterinburg, 2000. In Russian.

47. Chissov VI, Reshetov IV, Schetinin VV, Dotsenko VV, Kravtsov SA, 

Polyakov AP. First experience in radical removal of primary and metastatic spine 

tumors. Hir Pozvonoc. 2005;(1):85–90. In Russian.

48. Yumashev GS. Surgical treatment of spinal steochondrosis. In: Abstracts of the 3rd All-

Union Congress of traumatologists and orthopedists. Moscow, 13–15 May 1975:124–

128. In Russian.

49. Yumashev GS, Furman ME. Osteochondrosis of the Spine. Moscow, 1984. In Russian.

50. Brunner A. Spondylolisthesis und Unfall. Schweiz Ztschr Unfal Med. 1944;101:37.

51. Burns BN. An operation for spondylisthesis. Lancet. 1933;224:1233.

52. Capener N. Spondylolisthesis. Br J Surg. 1932;19:374–386.

53. Debeyre J, Delforges P. Arthrodese vertebrale intersomatique. Rev Chir Ortop. 

1959;45:885–894.

54. Domisse GF. Lumbasacral interbody fusion. J Bone Joint Surg. 1958;40-A:1439.

55. Freebody D, Bendal R, Taylor RD. Anterior transperitoneal lumbar fusion. J Bone 

Joint Surg Am. 1971;53:617–627.

56. Friberg S. Studies on spondylolisthesis. Acta Chir Scand (Suppl). 1939;55:1–140.

57. Gjessing MH. Osteoplastic anterior fusion of the lower lumbar spine in spondy-

lolisthesis, localized spondylolysis, and tuberculous spondylitis. Acta Orthop Scand. 

1951;20:200–213.

58. Gloriqeux P, Roederer C. La Spondylolyse et ses consequences: spondylolisthesis, 

scoliose listhesique: etude radiologique, clinique, médico-légale. Paris: Masson et Cie, 

1937.

59. Henschen C. Operation der Spondylolisthesis durch transabdominelle lumbosa-

cralle Verschraubung und zusatliche transplantative Spanversteifung. Helvet Med Acta. 

1942;9:25–28.

60. Ingerbrigsten R. Indications for anterior transperitoneal fusion in treatment of spon-

dilolisthesis. Acta Chir Scand. 1953;105:172–181.

61. Ito H, Tsuchiya J, Asami G. A new radical anterior operation for Pott’s Disease. 

Report of ten cases. J Bone Joint Surg Am. 1934;16:499–515.

62. Jenkins JA. Spondylolisthesis. Br J Surg. 1936;24:80–85.

63. Lane JB, Moore ES. Transperitoneal approach to the intervertebral disc in the lumbar 

area. Ann Surg. 1948;27:537–551.

64. Lob A. Die Wirbelsaulenverletzungen and ihre Ausheilung. Thieme, Stuttgart, 1941.

65. Loguidice VA, Johnson RG, Guyer RD, Stith WJ, Ohnmeiss DD, Hochschuler SH, 

Rashbaum RF. Anterior lumbar interbody fusion. Spine. 1988;13:366–369.

66. Mayer HM. A new microsurgical technique for minimally invasive anterior lumbar 

interbody fusion. Spine. 1997;22:691–700.

67. Mercer W. Spondylolisthesis with a description of a new method of operative treat-

ment and notes of ten cases. Edinb Med J. 1936;43:545–572.

68. Merle d’Aubigne R. Traitement chirurgical du spondylolisthesis. Acta Chir Belg. 

1951;50:367–369.

69. Newman PH. Surgical treatment for spondylolisthesis in the adult. Clin Ortop Relat 

Res. 1976;(117):106–111.



Hirurgia Pozvonochnika 2017;14(1):91–99 

98
Lecture

I.M. Mitbreit, D.I. Glazyrin. V.D. Chaklin’s method of anterior spinal fusion

98
Lecture

Hirurgia Pozvonochnika 2017;14(1):91–99 

Iosif Moiseyevich Mitbreit, DMSc, Prof., academic adviser, Moscow Scientific and Practical Center of Medical Rehabilitation, Restorative and Sports Medicine, Moscow, 

Russia, anna.mitbreyt@gmail.com;

Dmitry Ivanovich Glazyrin, MD, DMSc, Prof., Ural Research Insttute of Traumatology and Orthopaedics n.a. V.D. Chaklin, Ekaterinburg, Russia, uniito@weborto.net.

70. Ramser R. Transabdominal surgery for spondylolisthesis with special three-flailed nail 

and replacement of intervertebral disc by substantia spongiosa following extension 

reduction. Helvet Med Acta. 1943;10:365–375.

71. Ryerson EW. Recurrent spondylolisthesis with paralysis. Bone-splint transplantation. 

J Amer Med Assn. 1915;64:24–25.

72. Schuller J. Zur operative Behandlung der Spondylolisthesis auf transabdominallen 

Wege. Med Monatschr. 1949;3:529–530.

73. Sijbandij S. The value of anterior interbody vertebral fusion in the treatment of lum-

bosacral insufficiency, with special reference to spondylolisthesis. Arch Chir Neerlau-

dicum. 1962;14:37–62.

74. Taillard W, ed. Les spondylolisthesis. Paris: Masson et Cie, 1957.

75. Urist MR. Processed cortical bone for internal fixation in lumbosacral arthodesis. An 

application of the distraction-impaction principle to increase the intervertebral canal 

and disc spaces. Acta Orthop Scand. 1962;32:357–368.

76. Verbiest H. Spondylolisthesis: the value of radicular signs and symptoms. A study based 

on surgical experience and treatment. J Int Coll Surg. 1963;39:461–481.

77. Vos PA. Spondylolisthesis. Ned Tydschr Geneeskd. 1948;92:452.

78. Wiltberger BR. The dowel intervertebral-body fusion as used in lumbar-disc surgery. 

J Bone Joint Surg Am. 1957;39:284–292.

79. Wolf O, Meier U. [First experiences using microsurgical techniques for minimally 

invasive ventral interbody fusion of the lumbar spine (MINI-ALIF)]. Z Arztl Fortbild 

Qualitatssich. 1999;93:267–271. In German.

80. Zippel H. Wirbelgleiten im Lendenbereich. Iohann Ambrosius Barth. Leipzig, 1980.

Address correspondence to:
Mitbreit Iosif Moiseyevich,
Moscow Scientific and Practical Center of Medical Rehabilitation,
Restorative and Sports Medicine,
Zemlyanoj Val str., 53,
Moscow, 105120, Russia,
anna.mitbreyt@gmail.com

Received 08.12.2016

Review completed 12.12.2016

Passed for printing 19.12.2016



Hirurgia Pozvonochnika 2017;14(1):91–99 

Lecture

99

I.M. Mitbreit, D.I. Glazyrin. V.D. Chaklin’s method of anterior spinal fusion

Lecture

99

Hirurgia Pozvonochnika 2017;14(1):91–99 


