April 20, 2001, 1:00 p.m.  After lunch with my family at the airport, I met up with Peter Newton in the airport lounge, and later with Richard Schwend on the upper deck of Business Class on Japan Air Lines Flight #61.  Our flight lasted nearly twelve hours, crossed the International Date Line, and we arrived at 5:00 p.m. Tokyo time the next day, April 21.

That night we were met by representatives from one of the local instrument suppliers, Dupuy Ackerman, a Johnson & Johnson Company. After a traditional grilled Japanese beef dinner we rested for the night before our sightseeing started in Tokyo on April 22.

I arose April 22 at 6:00 a.m., spoke with my family back home and went for a brief run.  Our tour bus was leaving at 8:35 a.m.  With the other fellows and Dr. Kostuik, we were accompanied by the daughter of one of his former fellows, Aya. She accompanied us first to the Tokyo tower, where the tour bus dropped us off and we saw a panoramic view of Tokyo from its midpoint observatory. We then left for a Japanese garden and tea ceremony at the Happoen Japanese Garden. 

Next, we stopped by the Imperial Palace Plaza and viewed the inner moat of the Palace and the castle walls. We then had a barbecue lunch at the Chinzanso Restaurant. Afterwards, we drove by the National Diet Building in the Japanese capital, the equivalent of the House of Parliament. We left for a Sumida river cruise and took a forty minute ride on the river to Asakusa, passing under eleven wonderful bridges along the way. Lastly, we visited the Asakusa Kanon Temple, which is the oldest and most popular temple in Tokyo. The famous Ginza shopping district was seen in passing as we drove back to the hotel.

The next morning we traveled to the Saiseikai Hospital to visit with Dr. Suszuki, where we had cases presented to us with a discussion. Dr. Suszuki presented occipital cervical fusion cases using a Luque rod and wire construct. He also discussed his classification system for spinal cord shift within the spinal canal in scoliosis cases. He also demonstrated his use of the Isola rod instrumentation, with sublaminar wires and a derotation maneuver after the rod is placed and pulled down onto the pedicles. He performs a lamina pediculectomy if SSEP changes occur, and believes that these changes are the result of stretching with the cord across the concave pedicles. He may do one-to-three lamina pediculectomies using a high-speed burr and Kerrison rongeurs. He discussed cutting the concave ribs in rigid adult scoliosis cases. He also presented a case of congenital hemivertebrae, a case with a small L2 hemivertebrectomy done all posteriorly and another case of a T1 hemivertebrae with progression done all posteriorly. These included a lamina pediculectomy, similar to that done in the thoracolumbar spine. He presented data on 130 Isola cases with preoperative and postoperative pulmonary function testing showing that patients with a greater than 70% predicted vital capacity can have improvement of their pulmonary function postoperatively.  Patients with less than 60% predicted vital capacity improve, but do not improve to more than 80% of predicted.  He therefore recommends surgery prior to pulmonary function testing dropping below 60% of predicted.

That afternoon we went to the Nihon University Sodagadae Hospital. Dr. Matsuzaki presented patients to us on rounds with his residents and faculty. The fellows presented their talks on various topics and Dr. Oda from Nihon University at Surugadai Hospital presented his research on smoking and intervertebral disc degeneration in a rabbit model. Dr. Tokuhashi, also of Nihon University, presented his classification program for metastatic spinal tumors. They recommend that if life expectancy is greater than one year, excisional treatment be performed, and if less than one year, palliative treatment be performed. They reviewed their prognostic system developed in 1987 giving a score which helps place the patient into the appropriate category for treatment. Dr. Matsuzaki presented his new experience on vertebroplasty and kyphoplasty, reducing the fracture with transpedicular tools, levering the endplates open and impacting the bone and filling the defect bilaterally with hydroxyapatite trapezoidal-shaped cubes. These can be pushed into the defect, and buckle by virtue of their trapezoidal shape, rather than impacting as a cube may do. The impaction is done transpedicularly and then a solid cylindrical conical plug is placed into the pedicle entry site to prevent extrusion.  He feels that less than one month after fracture gives the best results. Of course, we also see that most patients usually do well if they have one to two months of nonoperative treatment, hence a dilemma. Due to time constraints, Dr. Kostuik was unable to present his paper on vertebroplasty and spinal surgery in the osteoporotic spine. We had an enjoyable dinner that evening with Dr. Matzusaki.

SUMMARY OF DR. TAKUHASHI'S METASTATIC TUMOR SCORING SYSTEM:

It is based on general physical condition, the number of extraspinal metastases, the number of metastases within the vertebral body, the severity of the neurologic abnormalities and the primary tumor origin. Its sum gives a score from 0-15. Scores of 12-15, the patient has a 94% chance of greater than one year survival. 0-5 score gives a 96% incidence of less than six months survival. 0-8 gives less than six months survival. 9-11 is greater than six months survival. 12-15 is greater than one year.

It is useful regardless of the location of the metastasis anatomically. He recommends posterior treatment, one above and one below, with posterior laminectomy at those levels. He fuses and instruments long, at least two above and two below, with decompression performed by CUSA or curettage posterolaterally.

The next morning we packed our bags and traveled to Chiba University to visit with Professor Kitahara.  A number of degenerative adult and pediatric spine and adult degenerative cases were presented, including total hip arthroplasty patients and fracture patients.  Untreated developmental dysplasia of the hip is still a significant problem in Japan.  This disorder, and its complications such as avascular necrosis, were presented in abundance. The smaller boned patients of Japan require their own implant systems and these were also discussed and presented. Spinal cases included more than one infection and an achondroplastic dwarf with spinal stenosis and a thoracolumbar kyphosis. Cervical cases were also presented with a number of cases of ossification of the posterior longitudinal ligament treated with combined anterior/posterior surgery or laminoplasty.  We left for Kyoto in the afternoon by train.

We took the famed bullet train to Kyoto in the reserved seating section for a very enjoyable trip.   Because of the weather, we did not see Mt. Fuji in the distance as we had hoped. After an evening Japenese barbecue steak meal on arrival in Kyoto, we retired.  The next morning we spent the whole day touring Kyoto.

In the morning we visited Kyoto's famous Nijo Castle. It was built in 1603 and is noted for its solemn appearance and gorgeous interiors with gold leaf painted interiors and wonderful wood carvings. The Tokugawa Shogun built the residence to mollify the masses and to enable the Shogunate to have a residence in the holy city of Kyoto.  By then, the politically impotent emperor was only ceremonially reigning, serving as the spiritual leader of the people and of the Shinto religion. The Shogun maintained all of the power and had his primary palace and residence in Tokyo.

After this tour, we traveled to the authentic and exquisite Japanese garden surrounding the Golden Pavilion, a former residence for a Shogun which was donated at his death to become a temple. 

Next, we visited the Kyoto Imperial Palace, the ancient palace for the Emperor and site of all coronations except for the most recent in 1990, for security reasons.  Afterwards, we traveled to the Kyoto Handicraft Center for a buffet lunch and souvenir shopping. We followed this luncl with a trip to the Heian  Shrine, a Shinto shrine, for a walk through its garden and the plaza within. We followed this with an excursion to the Sanjusangendo Hall, which is a long wooden building, the largest wooden structure in Japan.  It houses 1001 statues of Kanon, a representation of Budda dating back to the 13th Century. It is also the site of an annual archery competition held ceremonially each year, century upon century.  Lastly, we visited the Kiyomizu  Temple on a hill above the city.  After returning to our hotel from the Temple, we retired to Dr. Kostuik's room for before dinner drinks and then had an elegant Italian dinner at a nearby hotel.

The next morning was free for touring, and I took the opportunity to run through the river bed recreational parkway, passing by the Kyoto City limits.  The increasing incidence of homelessness in Japan over the last decade was unfortunately evident.

We then left on a shuttle taking us directly to Osaka International Airport where we traveled to Hokkaido where we met Dr. Abumi, Dr. Kiyoshi Kaneda and Dr. Ito for our evening meal of traditional Japanese food in an elegant setting at the Sapporo Royton Hotel. After a wonderful evening meal we retired for the evening.

Sapporo visit with Kaneda.

On April 28,  we flew out of Sapporo to Narita Airport outside of Tokyo. There we changed over to United Air Lines from All Nippon Air Lines and flew to Beijing. We were met at the airport by Dr. Shen, a chief resident, and were accompanied to the 5-star Palace Hotel in Beijing. That evening we walked to the Tianemen Square in front of the Forbidden City, marveling at the modern western appearance of Beijing.

The next morning we had a tour of the Peking Union Medical College Hospital and reviewed the history of the Hospital. Rockefeller donated the money to start the hospital in 1921 at which time it was the premier hospital in Peking. Durine the political upheaval in China, the name was changed temporarily, but it has since been changed back to PUMC. We discussed cases and then had lunch. The afternoon was completed by our presentations to a congregation of Chinese spinal surgeons from across the country. It was also our first opportunity to listen to Dr. Kostuik's talks. The course was chaired by Dr. Qiu and Dr. Shen, who presented each of us individually with a certificate and a beautiful PUMC memento. We then retired to the hotel and later had dinner with the faculty of PUMC at the Taiwan Hotel.

The next morning we were taken to the Great Wall and Forbidden City by one of the chief residents and a university student. They both accompanied us on our tour, and took us to lunch. They also explained the significance of the sightseeing. That evening we took the PUMC faculty and fellows out for dinner. 

The next morning we packed our bags for our China Air flight to Hong Kong. We were picked up at the airport by a driver from the Hong Kong University and taken to our hotel. We arose the following morning and traveled to the Duchess of Kent Children's Hospital where we toured the facility with the members of the spine team. We saw a number of cases including congenital scoliosis and anterior pseudoarthrosis referred from an outside institution and an inpatient being treated for degenerative disc disease and refractory back pain. Radiographic cases were presented before lunch and we then were taken to a nearby restaurant.  We returned in the afternoon to hear Dr. Kostuik's lectures.  Afterwards, we met with Dr. Leong and the other spine faculty at the Hong Kong Country Club for dinner.

The following morning we again toured the Duchess of Kent Children's Hospital and saw the biomechanics and gait lab. We traveled to the Queen Mary Hospital and the Hong Kong University Medical College facilities. Beautiful new high-rise office buildings were being erected, and the former buildings occupied by the medical college will be used for a new department of traditional chinese medicine.  We reviewed the research facilities of the Queen Mary Hospital and saw Dr. Cheung's transgenic mice with an extra gene for collagen Type 10. The animals have an abnormal phenotype and bone formation, confirming the key role of collagen type 10 in skeletal development.  We had coffee and then returned to the Duchess of Kent Children's Hospital where the fellows gave their presentations along with the research faculty and fellows at Hong Kong University.

Later, we went out to dinner in the evening for a traditional Peking duck dinner, along with other delicious appetizers and entrees. For dessert and a nightcap, we met with Dr. Luk at his club, who had just returned from a spine meeting in Australia.  We then retired to our hotel and each fellow picked up their new suit of clothes custom-made for us during our two-day stay in Hong Kong by a tailor named Elton and his associates. We retired early for the evening so that we could arise early in preparation for our transportation to Seoul, Korea. 

In Seoul, we were met at the airport and transported to the Seoul Hilton Hotel. The following morning, we observed two surgeries with Dr. Se-Il Suk at the Sanggye Paik Hospital. The first case was a congenital left T11 hemivertebra treated all posteriorly with vertebral resection. The other case was a 65-degree adolescent idiopathic scoliosis treated with a posterior spinal fusion using  pedicle screws at each level on the concavity.

For the congenital case, he removed the hemivertebra with an osteotome and  rongeur, resecting the disc piecemeal from the co left side after removing all of the lamina and pedicle posteriorly. With minimal retraction of the dural tube, he used the osteotome to create a large wedge-shaped defect all the way to the other side, including an osteotomy through the edge of the anteriorly-fused concave side of the hemivertebra. Before cutting all the way through, he placed a short rod into the screw above and below on the convex side to stabilize the spine. As he used monoaxial screws with an extended neck, simply having the rod in place stabilized the spine. He subsequently cut through the anteriorly fused hemivertebra on the concave side, directing the osteotome from the convex side under the dural tube. Bleeding was controlled with Gelfoam and Surgicel. He then slowly closed down the defect with a contoured rod on the concavity and then convexity with compression across the left side to close the defect and dramatically restore the kyphosis. The extended body monoaxial screws facilitate this.

For the adolescent curves, he has been using the stiff, but malleable, 7 mm old CD instrumentation with the knurled rod and tulip screws. He has a screw-holding tube that is slipped over the screw head and the rod after the rod has been derotated. This allows him to further derotate the individual vertebrae by  repositioning the screw into a more vertically oriented position, thus individually derotating the vertebrae on top of the general derotation performed by the rod maneuver. He feels that this has dramatically improved his derotation of the deformity. He will present his early results this year. He starts at the upper and lower end vertebrae and works towards the apex where the rotation is worse and this enhances the derotation of the apical vertebrae. He likes to use the stiff, malleable CD rods to maximize the kyphosis and to permit better in situ contouring, if necessary. He also does a thoracoplasty 1 cm lateral to the transverse process and removes about a 2 cm segment.

After concluding these cases in approximately three hours time, we had lunch and then had several presentations. Out of 4000 screws, he reported only 68 malpositioned screws, with no serious consequences. He has had 1000 patients with pedicle screws with a new decision-making scheme for the lower end instrumented vertebrae. For a single thoracic curve, he usually uses the lower end neutral vertebra, but if there is still rotation or translation of the center sacral line he will go lower to the lower end vertebra minus one. For the upper thoracic curves, he looks at the bender with 20-degrees or less on bending indicating no need to extend to the second curve. Otherwise he goes to the top of the compensatory curve above. For severe scoliosis he does posterior vertebral resection and has showed some excellent correction. Dr. Kostuik and the fellows presented their papers that afternoon and we retired for dinner at a local Japanese restaurant. It was quite a traditional meal.  We sat on the floor, with the Westerners having some difficulty eating an entire meal in this way.  A traditional Japanese cuisine was modified to suit the Korean tastes.  After this wonderful evening meal we retired to the hotel.

The next morning we were transported to the Seoul National University Hospital where the Korean surgeons, the fellows and Dr. Kostuik presented our papers. Dr. Kostuik reported on adult degenerative and deformity surgery. I was interested to hear that he finds that if patients have a 25 degree or better lordosis from L1 to S1, good results can be expected. He does only posterior spinal fusion if the discs are narrow, and uses a pedicle subtraction technique to restore alignment if this is not possible with posterior instrumentation alone. 

Degenerative lumbar kyphosis is a big problem in Asia, hypothetically due to chronic lumbar compartment syndrome, for as a rule, patients stoop over all day while performing agricultural work. Preoperative absence of sacropelvic compensation with verticalization of the sacropelvic vertebrae suggests that the hip extensors are also severely weak and these patients are unable to compensate for their deformity, even if operated upon.

Dr. Kostuik described his treatment for degenerative flat back, or iatrogenic flat back, using a sacral bar connecting to two rods going up closer to the midline and dominoing on to the rods going through the pedicle screws down to L5. He showed a series of cases with an average lordosis going from 24-degrees of kyphosis to plus-45 degrees of lordosis L1 to S1.

Dr. Suk then revealed his posterior vertebral column resection cases where he first places pedicle screws and then excises the lamina with the pedicle.  Through the pedicle, he performs discectomy and resection of the body using a temporary rod to hold the vertebrae without the screws tightened down onto the rod. He uses monoaxial screws to prevent translation. He then closes the deformity down using pedicle screws.

Dr. Suk also discussed his porcine model of pedicle screws.  He has shown biomechanically that pedicle screws are better in stabilizing the spine under all loading conditions and best if every level is instrumented on one side. He also described that when he is instrumenting with his rigid rod instrumentation, he creates an exaggerated kyphosis in the rods. He places his pedicle screw entry sites at the junction of the superior aspect of the transverse process and the lateral aspect of the facet joint. It is necessary to place the screws more laterally to minimize risk of medial perforation.  He uses an awl to decorticate the entry site and then places the drill into this region and directs it in a three-dimensional fashion down the anticipated pedicle trajectory. From his studies, the screws can be placed to  80-90% of the pedicle diameter and 70% of their length. In children, the elasticity of their bone is such that an oversized pedicle can be put in to 105% of the diameter of the pedicle without cortical wall failure. Out of over 4000 screws he reports only 68 repositionings, none with any serious consequences. He has 1000 patients on whom he has used pedicle screw instrumentation. With a single thoracic curve, he usually uses the lower end neutral vertebra or the lower end vertebra minus-one. If the double thoracic curves have an upper thoracic curve bending out to 20 degrees, he selectively fuses the mid thoracic spine. Otherwise, he goes to the top and instruments both curves with fusion. With severe scoliosis, he will perform a posterior vertebral resection to also facilitate correction and realignment of the spine. This was something also echoed by Dr. Suzuki in Tokyo and by Dr. John Leong in Hong Kong. 

That evening, we had a traditional Japanese dinner with some dietary changes in accordance with Korea, but all of us sat on the floor in the traditional way.  We returned to the hotel that evening and the Westerners had a decided disadvantage in flexibility of the hips and knees. 

At the meeting in Seoul and at the dinners in the evenings, I had a chance to catch up with Dr. Yu and Dr. Rha, both of whom I had met during my fellowship in Chicago and early academic faculty years at the Medical College of Wisconsin. That evening, Dr. Yu and Dr. Rha took me out to the Sheraton Hotel for evening drinks and showed me the beautiful view overlooking the Han River from the upper floor restaurant. It was there that I learned that the father of my old partner, Dr. Howard An, now the Morton International Professor of Orthopedics at Rush-Presbyterian-St. Luke's Medical Center and Rush University Medical College, had passed away last year after a long battle with cancer. Knowing that Lee Riley, Sr. had been quite ill with cancer, I inquired of Dr. Kostuik about his health and learned that he had also died within the last few years after a protracted difficult course of illness.

The next morning we had a conference at the Seoul National University Hospital where the fellows and the area faculty and surgeons presented their studies. Dr. Kostuik discussed degenerative scoliosis and adult scoliosis. He believes that posterior spinal fusion can be adequate alone in these patients and in patients with 25-degrees or better lordosis, good results are usually seen for flat back syndrome. He only does a posterior spinal fusion if the discs are narrow. Otherwise he will perform anterior and posterior spinal surgery because of the higher risk for pseudoarthrosis in patients with maintained disc space height. In patients with significant lordosis that cannot be restored with pedicle screw instrumentation only, he performs a pedicle subtraction technique osteotomy to insure that the lumbar lordosis is restored.

Apparently degenerative lumbar kyphosis is a big problem in Asia. They feel it is the result of a chronic compartment syndrome of the extensor muscles of the spine and there also appears to be some significant involvement of the extensor muscles of the hip. It is more frequently seen in the farming population who spend all day stooped over, tending the rice paddies and fields.

A preoperative lack of sacropelvic compensation predicts decompensation postoperatively. Therefore in patients who are unable to verticalize their sacrum and pelvis to help compensate for the lack of lumbar lordosis, he predicts postoperative poor results. In patients who have continued lumbosacral lordosis, with concomitant lumbar kyphosis, the hip extensor muscles are weak and unable to maintain spinal balance after surgery and the patients resume their stooped posture with more disabling problems due to the spinal fusion.

Dr. Kostuik discussed his use of the sacral bar which has been modified over the years to incorporate modern instrumentation. Currently he uses custom connectors from the Moss-Miami system and after placing his sacral bar he uses these connectors to connect two short rods closer towards to the midline, letting them domino onto rods fastened with pedicle screws in the lumbar spine down to the L5 level. He then uses this to apply strong compression to create and maintain lordosis. In his study, they went from negative 24-degrees of lordosis to 45-degrees of lordosis postoperatively, L1 to S1. 

After Dr. Kostuik's lecture, Dr. Suk discussed posterior vertebral column resection. He described four basic steps:

(1)  He places pedicle screws at each level.

(2)  He excises the lamina, rib and pedicle. Through the pedicle, the canal is directly observed, the discs resected and the body resected. 

(3)  He uses a temporary rod to hold the spine stable, but he does not tighten this short rod. He does use monoaxial screws only above and below. Therefore, with the rod in place, lateral translation cannot occur.

(4)  The last step is to close the convexity with pedicle screw instrumentation and compression, and completing correction of the deformity.

I discussed with both the surgeons the difficult problem of selecting patients. Patients that are elderly, and especially those with COPD and the need for a large surgery are borderline patients. Congestive heart failure with an expected high estimated blood loss are patients at high risk. Dr. Suk reports that he only refuses about one out of ten patients for surgery. He also stated if we were going to do posterior column vertebral resection that we should come spend some time with him.

The last interesting talk for me was one on hydroxyapatite porous structural graft substitute. Porous hydroxyapatite with a 300 micrometer pore diameter is optimum. However, a 50 micrometer pore size is also adequate.

That evening we had a traditional Korean sit-down meal with an abundance of Kim-Chi which is essentially a variety of spicy pickled and fermented vegetables; a variety of types, not just cabbage. We also drank Soujo, a traditional distilled spirit of significant potency. Numerous toasts were made and none were refused by the guests. Due to my Southwestern heritage, I was easily able to keep up with the hot peppers which I was told were "only for Koreans". Although they were hot, they were a welcome reminder of the hot spicy Southwestern foods that I loved back home. After dinner we retired early for an early flight the following morning.

At the airport the following morning, enroute to Taipei, I was able to send off some E-mails to my family and a note to Howard An. We then flew to Taipei, Taiwan.  While at the airport, we presented papers to one another. Dr. Schwend presented his paper on MRI, discussing a case of a large curve in a young child who had a significant and unrecognized tumor in spite of its large size on MRI. It seems a case of not seeing the forest for the trees. This brought up a discussion about the need to MRI patients with adolescent idiopathic scoliosis.  Dr. Schwend has two studies from 1995 and 1996 which looked into this issue. MRI can be used to characterize the underlying pathology for atypical curves, curves with rapid progression, atypical age presentation, or neurologic abnormalities. Shen in 2001 discussed not obtaining MRI if the exam is normal, the patients are greater than ten years of age, have no pain and a normal curve pattern. Gupta and Lenke in 1995 discussed patients less than twenty years of age with curves greater than 20-degrees needing MRI. Lenke also discussed in 1994 curves greater than 70-degrees with adolescent idiopathic scoliosis and a normal exam do not require MRI. Therefore, age seems to be a significant factor in all of these studies, more so than curve magnitude. Twee Do and Steve Burke in 2001 also discussed routine MRI is not needed if normal exam and adolescent idiopathic scoliosis history is typical. However they do recommend it for early onset scoliosis.

Dr. Kostuik discussed failed back syndrome and the difficulties in treatment. He recommends not operating too late in patients with stenosis. Patients with spinal stenosis do best when their symptoms are less than, or equal to, six months in duration. Patients have worse problems postoperatively when symptoms are present for more than six months. He also recommends being wary of infection.  He discussed that 5% of his patients had a history of dural tears, had previous spine surgery and significant epidural scarring. He states that improvement of radicular pain can be attained in 50% of patients if the epidural scar is removed.  He reports that in his experience, herniated nucleus pulposus recurrs in about 5% of patients, but 15% have degenerative disc changes ten years postoperatively with lateral recess stenosis.  He reports a 1-5% infection rate with instrumented spine fusions for degenerative deformity and stenosis. He feels it is quite technique-dependent. He aggressively debrides perioperatively prior to closure, and uses pulsatile lavage.  He also redoses with antibiotics for every 1000 cc of blood loss, and does not use operative time as a sole factor. His surgeries seem to be quite a bit faster than my own because of an extensive team that he has.

We also discussed diagnosis of pseudoarthrosis. While I use casting to help immobilize the spine and determine whether or not immobilizing a suspected pseudoarthrosis internally would be worthwhile, he performs local anesthetic injections into the pseudoarthrosis both anteriorly and posteriorly. He performs diskography to examine the degenerative discs. He also believes that anterior spinal fusion alone is adequate for pseudoarthrosis, if instrumented.  He has had a 94% fusion rate with allograft and 98% fusion rate with autograft in anterior spinal fusions for pseudoarthrosis. I think in kyphosis cases and severe deformities, 360-degree fusions for pseudoarthroses are necessary. He performs posterior fusions alone in pseudoarthrosis cases, if he can restore the alignment,  there is adequate tissue vascularity and the patient has not had extensive laminectomy.

He believes that the patients with multilevel problems requiring decompression and fusion have a 30-40% back-to-work rate. He does not use sedation with his diskography in order to better determine pain behavior, and if the skin injection alone causes significant patient pain behavior he feels that you cannot help these patients.

That morning we were met at the airport and transported to the National Taiwan University College of Medicine. There we were introduced to our host, Professor Po-Quang Chen whom I had been told of by Dr. Ronald DeWald. Dr. Chen, or "PQ", had trained with DeWald and subsequently one of his students, Dr. Tsung-Jen Huang, of Chan-Gung Medical Center, had trained with Dr. DeWald in 1993. He also trained extensively with Dr. Lubiky at the Shriner's Hospital. His main interest at this time is video-assisted thoroscopic spinal surgery.  He and Peter Newton had much to discuss.

The afternoon of our arrival, on 5/07/01, Dr. Po-Quang Chen introduced us and several talks were given followed by a case conference. We then had dinner that evening at the Hilton Hotel in Taipai where we were staying.

The following morning we were picked up for an early morning visit to the National Museum where many beautiful artifacts from ancient China are housed. These represent the late Quing Dynasty at the beginning of the last century. The Palace museum collection was brought by Chaing-Ki Chek's troops from throughout several regions of China for their safe collection in Taiwan after the communist takeover. Extensive traditional Chinese art, calligraphy, jade work, porcelain and sculptures were wonders to look at. They also have a beautiful Oriental garden outside through which one can pleasantly pass the time.

That afternoon we again had a spine conference and presented a number of cases.  I was interested in the talks of Ing-Ho Chen who analyzed disc flexibility and categorized them into A, B and C.  Stiff curves with sendesmophytes were treated with transpedicular wedge osteotomy at one or two levels and he presented quite good results. He feels that an analysis of flexibility can determine whether or not patients require anterior and posterior vertebral resection, or simply posterior surgery.

Dr. Yang discussed their experience with tuberculosis of the spine. Oga in 1993 and Moon in 1991 discussed posterior spinal fusion with posterior instrumentation and there are also studies on anterior spinal fusion with instrumentation in Taipai presented in 2001 along with another publication out of Turkey. Po-Quang, or PQ as he is known, mentioned that he had plated one case of tuberculosis anteriorly and feels that it may be okay to instrument these infection cases. We also discussed my review of Dr. DeWald's cases where anterior and posterior instrumentation were both utilized.

Dr. Wu discussed the ASTM 1994 standards for implant corpectomy construct testing. They performed this on their new instrumentation which has a typical monoaxial screw made out of both 316 L stainless steel alloy and a titanium alloy. They did pull-out testing in sawbones and also performed the corpectomy with fatigue and stiffness testing.

At this conference I met up again with an old Panjabi fellow, Dr. Ruey Mo-Lin. He presented 45 cases with three treatment groups for compression fractures. He used hydroxyapatite cement with a calcium to phosphate ratio of 1.67 that has a compression failure strength of 50-60 megapascals, comparing favorably to that of bone. It is 50% resorbed by six months. He also had control patients and a polymethyl methacrylate group. All the patients had osteoporotic compression fractures which were treated. He had pain relief earlier with DMMA cement, but the hydroxyapatite group is quite close. The end results were unchanged although the PMMA group had earlier resolution of their symptoms.

Dr. Wong discussed his use of femoral allografts packed with autograft bone as a hybrid graft for thoracolumbar spinal fracture, based on his experience, as well as that from his time as Dr. Kostuik's fellow from two years ago.  That evening we had another wonderful meal with our hosts.

The following morning we were transported to the Chang-Gung Medical Center. This is a 4500 bed for-profit private hospital built by the Chang-Gung Company initially for its workers, and later when national health insurance was started, it branched out into a multicampus medical center. With the national health insurance, they have a very assembly-line, industrial-like processing of their patients. It does not seem to be very individualistic, but they treat extraordinary numbers of patients and apparently make extraordinary amounts of money. Interestingly, the textiles and other products for construction manufactured by the parent company are used regularly to remodel and beautify their nonprofit hospital. Thus, the profit-making Chang-Gung manufacturing companies are paid out of the significant profits of the nonprofit company. Obviously there is some significant tax advantages in this.  I can't argue that it is unethical as long as they are providing the outstanding quality that seems to be given to their patients in their care. Their industrialization of medical care seems to be very efficient and probably leads to significant cost-saving. The spine surgeons operate two days a week, from 9:00 a.m. until 9:00 p.m. and a typical day is ten cases, although I don't think they do a tremendous number of complicated deformity cases. For these complicated cases, they do have consultants brought over from the university. They have an army of residents and junior assistant faculty doctors to accomplish this and the chairman runs from one room to the other, running three rooms at a time. He has two fellows and a chief resident on each case, plus junior residents and medical students.

The Chang-Gung Medical Center has a total of 7000 beds in all of their hospitals located throughout Taiwan. They are also building a new 500-bed children's hospital. The orthopedic department at the Chang-Gung Medical Center alone has 500 outpatient visits per day.

We had a conference with the staff that morning and that afternoon we drove over to the Chang-Gung Golf  Course and played eighteen holes of golf. It was Peter Newton and my own initiation into golf. I had not touched a golf club in six years since leaving my residency, where I played one round of golf each year with the other residents. My wife and I had always planned on playing golf together some day but three children later we have yet to play a round of golf together and I am outstandingly poor at this  sport. Now that I have done one day it seems that it may be time to start playing again.

That evening we had another wonderful meal with the faculty and had a closing farewell solo ballad from Dr. Emilio Tze-Hong Wong, one of Dr. Kostuik's old fellows. He remarked that he never had the opportunity to sing a song for Dr. Kostuik, but that he regularly sings for his department and had wished he had been able to sing in Baltimore.  He took the opportunity to sing for us prior to our retiring for the evening.

The following morning we left for Singapore and arrived in the evening to the Copthorne Waterfront Hotel on the main river running down to the waterfront through the city of Singapore. We had dinner that evening with the Singapore Orthopedic Association and then retired for the evening.

The next morning we visited the National University of Singapore. We had a tour of all the facilities and labs, presented cases and had papers presented by the North Americans and Singaporeans.

Of interest was the tour of the labs which included a six-camera Vicon system that compared favorably with the Taipei gait laboratory with five cameras. They have been studying gait changes with backpacks for the Singaporean military and have also analyzed the kinematics and loads in the lumbar spine with the backpacks. There is a not surprisingly nonlinear increase in the loads on the lumbosacral spine.  As the backpack loads are increased by a factor of two, the lumbosacral spine loads increased by significantly more than this. They also are investigating spinal biomechanics with Harms-type cages, analyzing subsidence and failure with and without endplates. They also are doing interesting microvascular work on split FCU and FCR musculotendinous units. Each of these musculotendinous units can be split down into two units, each with its own blood supply and nerves. This was demonstrated with the Schiller stains which make the muscle transparent and stain the nerve supply darkly. Each one of these musculotendinous units are then capable of independent action. 

I also inquired about their insurance plan for the country. All members of the society have insurance which they pay from their wages until 70 years of age and then they no longer pay into the fund and have all medical care provided.

Their laboratory is run by a number of Ph.D.s. Our junior faculty for our tour was Ashbin Thumbyah, Ph.D.  Several interesting studies were given. David Wong, an army reserve captain, and a faculty member of the university presented their case study on Harms cages. Removing the endplate did not seem to alter the axial displacement with an 800 Newton axial load. There was no difference in flexion/extension stiffness as long as pedicle screw instrumentation was used, and there was no sign of subsidence within or without the endplate with centrally placed cages. This is similar to the findings from Steffen et al in the European Spine Journal in the year 2000. Also this correlates with Tom Oxland's illustrious group at  the Mueller Institute in the European Spine Journal in the year 2000. Certainly pedicle screw instrumentation is necessary, as determined by their study and by Dr. Oxland's.

They examined functional spinal units, including bone mineral density, with an anterior spinal fusion cage placement, with and without the endplates. I am not sure if they performed it exactly the way I would perform it clinically but they found no significant difference.

Hee-Kit Wong; a series of seven fluoroscopic cases were presented by one of their fellows. During surgical dissection, they use Surgicel in the disc space for hemostasis and use the Eclipse system. They use the rib head as a landmark for screw entry, as does Peter Newton. Peter commented on their study and discussed that he starts at the top two screws with the prebent rod being placed into the screws first to minimize pull-out. He also sometimes prebends the rod in the coronal plane to lateralize that. Also, I found that the upper screw could be a polyaxial screw which is slightly more proud and gives the same displacement as a 2.5 mm washer and allows some adjustments to be made to the upper end vertebral instrumentation to minimize risk of pull-out.

Next, the Singapore General Hospital papers were presented by their fellows. They had a case of an L5 destructive lesion which was probably tuberculosis in a patient who had a negative PPD, but may have been anergic due to his serious infection problem.  His cachexia suggested this possibility. Next, a case was presented of a patient who is 35 years of age with probable breast metastasis. Dr. Kostuik followed this patient case report with a talk on spinal metastases.

The next morning we went to the Singapore General Hospital for case discussions and talks. We were then driven by the Children's Hospital and had the afternoon free. Dr. Kostuik and Peter Newton played golf, although Peter ended up driving the cart because of a back problem. We then went to the Singapore Officer's Club with David Wong who treated us to a wonderful seafood meal and then karaoke singing with the faculty from the university. It was quite interesting. All males in Singapore are required to perform two years of active duty military service after secondary school. This is real military training and service. After this they are required to be in the reserves with two weeks of active duty tours each year until the age of 45 years.  It was interesting to talk about his experiences with jungle warfare training with Dr. Schwend, who is a Lieutenant Colonel in the Air Force and myself, a Major in the United States Army Reserve.

After this evening, we retired to our hotel and arose very early in the morning for our long flight back from Singapore to Narita Airport in Japan where we split up on our own to return back to our hometowns. I flew directly back to LAX from Narita on Mother's Day, 5/13/01.

My trip was quite interesting and I enjoyed it immensely, but the long time away from my family becomes harder as time goes by. This was one of the most rewarding traveling fellowships I have been on. My last traveling fellowship was to France as the GICD traveling fellow in 1996 when I just started my academic practice. I think it made a great difference having been in practice for five years before going on another fellowship. I have been inspired by the excellent academic work performed by both our hosts and our traveling faculty. It is an inspiration to me to further my own efforts in research and to also perhaps try some new avenues in my clinical care of patients. The need for an extensive team was apparent at each of the fine institutions to which we traveled. Without a number of well-qualified assistants, from office staff to spine fellows, excellence in a spine surgery program does not seem likely. The increase in volume may justify the additional expenditures necessary to have a top-notch quality program. My main emphasis will be in obtaining full-time research help and in developing our fellowship program. I think we will be able to attract many fellows from Asia who would like to study in the United States for one year, performing clinical or basic science research.

Dr. Douglas Jackson's cartilage lab may be of significant import to a package such as this as disc degeneration is an ever-expanding field in spinal research and a significant future lies in treating the degenerative process before it requires surgical fusions. We will be performing fusions for a long time to come, but the future lies in regeneration of normal tissues and preventing fusions.

I am intrigued by the possibility of creating a scoliosis model which can be then used to help develop treatments specifically for scoliosis in a nonfusion fashion. Dr. Newton does not plan on having a scoliosis model and instead has his eyes set on developing a commercially-viable product which he plans to use clinically without actually treating a scoliosis model in animals. I am not sure I agree with this method of product development as numerous people have tried over the years to treat scoliosis with nonoperative techniques and have met with significant clinical failures which may not be justified until animal models demonstrate feasibility.

Other ideas that occurred to me during the trip include that of a deformity preoperative checklist for both the patient charts in our office and for our surgery scheduling office. I would like to have a list for checking off that patients have had all their scoliosis outcome preop questionnaires completed, pulmonary function testing and blood donation as needed, instrumentation and special equipment orders to be documented, scheduling of SSEP's and whether or not we have already obtained the specialized consent that I use. ICU bed reservations also need to be included on this sheet. We should also probably include an SF36 in our outcome questionnaires. 

I have a number of ideas for papers including a review of my experience with pseudoarthroses in spinal surgery, review of infected spinal pseudoarthroses, the use of small diameter hook-screw-rod systems in spinal deformity, the use of  small diameter hook-screw-rod systems in revision spinal  surgery, the utility of a treadmill/EMG study in neurogenic claudication and spinal stenosis, revision adult spinal deformity with modern spinal instrumentation using a small diameter hook-screw-rod system, revision spondylolisthesis surgery, a comparison of MRI angio to angiography for the evaluation of spinal tumors, a review of my tumor series of primary metastatic spinal tumors, a 20-year follow-up of instrumented scoliosis fusion cases using the Tichenor Clinic scoliosis patients from 20 years ago to analyze the sagittal plane and coronal plane deformities, the distal levels fused,  curve correction, late follow-up correction and late problems. We could also track these patients down and may offer some revision surgery to them. 

I would also like to investigate development of a polylactic acid polymer and hydroxyapatite graft composite slurry for injection and my question would be can we polymerize these in situ. I would also like to obtain one of the disarticulating compressor distractors from Dupuy and I think it may be worthwhile considering one of the instruments that has a sliding hinge. I also believe that we need to have a goat or pig scoliosis model with some type of posterior pedicle screw instrumentation and a wire, cable or artificial ligament connecting these two to create a lordotic scoliosis. I think only after we have an adequate animal model of scoliosis can we use nonfusion surgery techniques and develop adequate surgical training skills labs. I also plan on having a patient education video made for scoliosis. We could do this with digital video and incorporate slide presentations, case presentations of clinical and radiographic pre and postoperative results.

We also need to look at an osteoporosis model and I believe we could use oophorectomized rats, rabbits or goats to study vertebroplasty using resorbable  cements. I would like to see if we can have a longlasting defect which can promote bone-building rather than dissolution of resorbable graft materials and cements. We could compare techniques and medical treatment in this way. Also I believe I need to finish my infection paper and break it up into pyogenic, tuberculosis and fungal. We need to get a grant from someone for a five year minimum follow-up which would be now available. The instrument manufacturers and allograft suppliers may be useful sources of funding.

I would also like to note I heard some interesting acronyms and nicknames in Singapore. American born Chinese are called "ABCs" and the Singaporean Chinese are called "bananas" by the mainland Chinese. They are called bananas because they are yellow on the outside and white on the inside due to their preoccupation with Western technology, culture and also the emphasis on money and other ephemeral detritus of Western society. 

There is no doubt that the introduction of Western scientific thought and economies have furthered the standard of living for the Asian society. There is an apparent quality of peace and tranquility to the Oriental way of looking at and approaching life that has been eroded in Western society.

The lack of spiritual direction and morality has been lamented by Takeshi Umehara who was born in 1925 and first came to attention in Japan with his book from 1972,  The Hidden Cross. He does not believe that Western technology, scientific thought and Christianity is leading his people in the right direction. He wants the Japanese to return to their Buddhist and Shinto religious roots. He believes Buddhism is best-suited to the Japanese because of its polypaganistic roots which makes it easier for societies with different religions to co-exist.

I thought this was quite an interesting point of view. He also is quite vocal against declaration of brain death and organ transplants.  He laments the money that plays a large role in organ transplantation programs.  There also seems to be a belief that the dead come back in another form, even after death.  For him, it is difficult to understand why patients should suffer having an organ transplant, as it does not restore them to a normal healthy life.

In summary of my trip, it was quite interesting to see the technology and Western science and medicine applied in the Asian countries.  However, differing Eastern thought and philosophy are significant factors to consider in international cultural relationships.  These are perhaps among the most interesting and difficult issues with which both our societies must wrestle in the future.

