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he real voyage of dis-

covery consists not in

seeking new  land-
scapes, but in having new eyes,”
Marcel Proust said.

On May 4, 1962, Masaki Watanabe
MD opened new eyes. On that day, he
performed the first arthroscopic meni-
sectomy using the arthroscopic
instruments he developed [7, 14, 22].
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The patient was a 17-year-old boy who
twisted his knee playing basketball.
Watanabe débrided the flap tear of the
medial meniscus. The patient went
home the same day. In 6 weeks, he was
back playing basketball [22].

A pioneer in the development of the
modern arthroscope with fiberoptic
illumination, Watanabe is widely con-
sidered the “father of arthroscopy.”
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(Fig. 1) [8] His arthroscope was a
specialized endoscope, derived from a
rudimentary cystoscope. The humble
orthopaedic surgeon from Japan rarely
spoke of his own personal achieve-
ments, so his peers did the talking for
him, championing his instruments and
techniques at international orthopaedic
meetings.

Arthroscopic surgery is now com-
monplace—an indispensible outpatient
procedure in many parts of the world.
The benefits of minimally invasive
surgery and early mobilization afforded
by arthroscopic surgery are accepted as
the standard of care.

It was a long road to commonplace.
The development of the arthroscope is a
story of mentorship, dedication, and
passion. Watanabe, among many oth-
ers, revolutionized orthopaedic surgery.
The quest to look into body cavities with
small incisions dates to Pompeii, but the
modern version of the arthroscope
emerged from Japan.

Early Development

The first report of a diagnostic knee
arthroscopy was in 1912 by the Danish
surgeon, Severin Nordentoft, who
called the approach “arthroscopia
genu.” [1, 9-11] He used a “trochar
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Fig. 1 Watanabe (left) with his former student Prof. Hideshige Moriya (right) in June 1980.
Watanabe is widely considered the “father of arthroscopy”.

endoscope” of his own design and
described seeing the patellofemoral
joint and the anterior horns of the
meniscii in his paper, “On the Endos-
copy of Closed Cavities Using My
Trocar Instrument.” [1, 9, 11] He
believed the device would be useful for
the diagnosis of synovial disorders,
specifically tuberculosis and syphilis
[18]. He also stressed the use of sterile
irrigation fluid [3, 17]. Six years later,
this critical observation became a real-
ity in Japan.

In 1918, Kenji Takagi professor and
orthopaedic surgeon from Tokyo Uni-
versity visualized the knee joint of a
cadaver [8, 12, 18, 20] using a 7.3 mm
cystoscope [19], known as the Charri-
ere No. 22 [14, 22]. In 1922, Takagi
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evaluated the effects of tuberculosis in
joints, examining the early stages of
arthritis and obtaining biopsies for
diagnosis [14].

That same year, using a modified
Jacobean cytoscope independently,
Eugen Bircher reported his findings on
20 knees [4]. He found that the
arthroscopic appearance of the knee
did not correlate with radiographs.
Bircher identified nine torn meniscii at
arthroscopy [15]. From 1921-1926, his
publications described 60 arthroscop-
ies and were the first to detail knee
arthroscopy in actual patients [1-3, 15,
18, 20].

Takagi’s quest to devise a func-
tional knee arthroscope resulted in
many different prototypes, each with a

different model number [12, 15, 22].
The first model, created in 1931, was
3.5 mm in diameter (Table 1) [8, 9,
12]. In 1936, he began taking color
photographs and movies of the proce-
dure [12]. Takagi successfully
visualized the knee, shoulder, ankle,
and spine [14]. He continued his work
with the arthroscope and the instru-
mentation until the demands of World
War II prevented further exploration
[8]. Takagi remained committed to the
arthroscope and was certain that it
would make a significant contribu-
tion to modern surgery. His student,
Masaki Watanabe [13] shared his
vision [14, 22].

The Watanabe Arthroscope

Watanabe studied with Takagi and
later joined the surgical staff at Tokyo
University until World War II, serving
as an intelligence officer [9]. Watanabe
returned after the war and transferred
to Tokyo Teishin (Postal Services
Ministry) Hospital where he became
the director of the Department of
Orthopaedic Surgery [9, 14, 22]. He
resumed his study of the arthroscope
and systematically modified it for knee
arthroscopy. His first version was a
scope with a small field of view [22].
In 1951, he produced the 4 mm No. 13
arthroscope by modifying a pediatric
cystoscope (Fig. 2) [22]. He continued
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Table 1 The development of the Watanabe arthroscope

Year Major event

1931 Kenji Takagi devises his No. 1 arthroscope, the 3.5 mm prototype
of the modern arthroscope.

1936 Takagi takes color photographs and movies of knee arthroscopy.

1938 Takagi produces his No. 12 arthroscope.

1949 Masaki Watanabe transfers to Tokyo Teisin Hospital.

1954 Watanabe removes a xanthoma from the knee.

1957 Watanabe and colleagues publish “The Atlas of Arthroscopy.”

1959 The Watanabe No. 21 becomes a production model.

1962 Watanabe performs the first arthroscopic partial meniscectomy.

1964 Robert Jackson learns knee arthroscopy from Watanabe.

1965 Jackson brings knee arthroscopy to North America at the Toronto General
Hospital using the Watanabe No. 21 arthroscope.

1967 Jackson presents his experience with the Watanabe No. 21 arthroscope at the
Orthopaedic Research and Education Foundation in Atlanta.

1968 Jackson and Isao Abe present an instructional lecture on knee arthroscopy
at the American Academy of Orthopaedic Surgeons annual meeting.

1968 Leonard Peltier orders the first Watanabe No.21 arthroscope in the US.

1969 Richard O’Connor visits Watanabe to learn knee arthroscopy.

1972 John Joyce organizes the first course on arthroscopy in Philadelphia.

1974 Richard O’Connor reports on the first partial meniscectomies performed
in North America.

1974 The International Arthroscopy Association is established.

1982 The Arthroscopy Association of North America is founded.

to improve the device, numbering each
successive model. Watanabe transi-
tioned the arthroscope from purely a
diagnostic tool to a diagnostic and
therapeutic device.

Tuberculosis had become much less
common in Japan after World War II,
but knee injuries from industrial and
traffic accidents and sports were on the
rise [14]. To Watanabe, this resulted in

a natural transition. He performed his
first live arthroscopy on a horse’s ankle
to determine the cause of a talar
chondral defect thought to be congen-
ital by one of the horse societies
[14, 21]. Watanabe found that the horse
ankle resembled a human knee “upside
down.” [14] In 1955, he arthroscopi-
cally removed a xanthomatous giant
cell tumor from the suprapatellar pouch

[22] and recorded it. This footage is
widely considered as the first recorded
arthroscopy on a patient [9].

In 1958, Watanabe produced the
No. 21 arthroscope, which is remark-
ably similar to the current models [18]
(Fig. 3). The No. 21 design became the
world’s first production model and
the last version with an incandescent
light source [8, 9, 23]. In all versions,
the surgeon had to look directly into
the eyepiece of the arthroscope. The
sheath was 6 mm in diameter while the
telescope was 4.9 mm in diameter and
16.5 mm long [6]. The wide angle lens
had an astounding field of view of 100°
and a depth of focus from 1 mm to
infinity [6, 9]. In 1967, Watanabe
exchanged the incandescent light
source for the new fiber light (cold
light) producing the No. 22 arthro-
scope [9]. In 1970, he produced the
first ultrathin fiberoptic arthroscope,
called the No. 25. The ultrathin fiber-
optic arthroscope had a 2 mm sheath
and was the basis for the Dyonics™
(Smith & Nephew, Memphis, TN,
USA) “needlescope” [9, 22].

Introduction to the Western World

Watanabe dedicated his life to the
development of arthroscopy. He
meticulously documented his surgical
findings, trying to improve the arthro-
scope and its instruments. But it would
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Fig. 2 In 1951, Watanabe produced the 4 mm No. 13 arthroscope by modifying a pediatric

cystoscope.

Fig. 3 In 1958, Watanabe produced the No. 21 arthroscope, which is remarkably similar to

current models.

take an international collaboration for
the arthroscope to gain acceptance and
popularity outside of Japan.

In 1964, Robert W. Jackson, then of
the Toronto General Hospital, traveled
to Japan to study tissue cultures [7, 8].
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He sought out Watanabe at the Tokyo
Teishin Hospital to learn about
arthroscopy [7], the first foreigner to
do so [9]. Jackson observed Watanabe
or his assistant perform cases twice
a week for 6 months. Dr. Hiroshi

Ikeuchi, his second assistant, translated

[7, 9].
Surprisingly, Watanabe did not
recommend that Jackson introduce

arthroscopy into his practice [22]
because it had yet to be accepted. Yet,
Jackson began knee arthroscopy with
the Watanabe No. 21 when he returned
to Toronto in 1965 [7]. In 1967, Jackson
presented his experience with the Wa-
tanabe No. 21 at two different national
meetings: the Orthopaedic Research
and Education Foundation in Atlanta
[7] and the Association of Academic
Surgeons in Toronto [7, 8]. Jackson and
his new Japanese colleague, Dr. Isao
Abe, presented the first Instructional
Course Lecture on arthroscopy of the
knee at the 1970 annual meeting of the
American Academy of Orthopaedic
Surgeons [7, 8]. They published their
experience of their first 200 consecutive
cases on a variety of knee conditions
with acceptable examinations in 179
cases (89.5%) [6].

Richard O’Connor MD, another
pioneer in the development of arthros-
copy, visited Watanabe in 1971 and
learned the principles and techniques of
knee arthroscopy [9, 16, 22]. His 1974
publication of 21 patients undergoing
knee arthroscopy with the No. 21 after
an acute twisting injury, focused on the
description of meniscal and ACL injury
[15]. O’Connor performed the first
partial arthroscopic meniscectomies in
North America [8, 9, 14].
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S. Ward Cascells MD possessed a
keen interest in chondromalacia patella
[9]. He read in a journal that Watanabe
performed an arthroscopy [9]. To learn
the technique, he observed Jackson in
Toronto and then wrote to Watanabe
[9]. He was the first to use the No. 21
in the United States [17]. In 1971, he
published the first paper in English on
operative arthroscopy in patients in the
American edition of the Journal of
Bone and Joint Surgery.

“I am convinced that the Watanabe
arthroscope is a good diagnostic tool
which gives the examiner information
not available by any other means,”
Cascells wrote [5, 9].

Jackson’s dogged promotion of the
Watanabe technique, documentation of
the procedures and their results, as
well as training of surgeons, helped
introduce arthroscopy to the western
world (7, 13, 15, 18].

Pioneer

Prof. Hideshige Moriya trained under
Watanabe from July 1973 to December
1975. In a conversation (March 2013),
Moriya spoke of Watanabe’s commit-
ment to the arthroscope.

“In the 1970s, Tokyo Teisin Hospital
had a shortage of doctors, particularly in
the Department of Orthopaedic Sur-
gery,” Moriya said. “This was because
most young orthopaedic surgeons at

Tokyo Teisin University were not
interested in arthroscopy, whereas it
was the focus and passion of Watanabe.
He was always thinking of further
development of arthroscopy. He loved
the No. 21 arthroscope as if it were one
of his grandchildren. In the operating
theater, he handled it with skill and
love.”

Watanabe, who died on October 15,
1995 of complications following treat-
ment of a femoral neck fracture [13],
was a meticulous innovator with a pas-
sionate commitment to a device initially
used to treat tuberculosis. He envi-
sioned the utility of the device as it
applied to knee surgery, not just for
infection. He also incorporated the new
technologies of each era to improve the
device. The knee was well suited to his
focus because of its anatomy, having
width and a potential space for better
visualization, Moriya explained.

“Watanabe did the first arthroscopic
meniscectomy in the world in 1962,”
Moriya said. “However, for the one and
a half years while I was trained under
him, he did not speak even one word
concerning this procedure. It is what we
now consider a major event in arthro-
scopic surgery. I do not think he
expected the extensive use of endoscopy,
including general surgery. However, |
think Watanabe would be happy to see
the application of endoscopy. For his
contributions, I believe Watanabe is
happy in Heaven.”
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