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ABSTRACT This article traces the development of laparoscopy, and establishment resistance to its emergence as the technique to replace
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Jacobaeus performed the first successful series of opera-
tive laparoscopies in 1910 [1]. The introduction of the
scope into an area once thought inaccessible seemed to
captivate the world, and soon the fledgling new field of
laparoscopy was on the ascendancy [2–5]. So enthralled
were many during this early 20th century heyday that
soon the literature was teeming with soaring superlatives,
with one early enthusiast describing laparoscopy as ‘‘the
fulfillment of a dream’’ [6]. Interest in the new field was
said to have been so piqued that by the 1930s, concerns
about overenthusiasm arose [2]. Voicing such cautionary
sentiments well was C. Abbot Beling [7], a successful
laparoscopist-internist from New Jersey, who noted in
1941 that ‘‘Miracles were wrongly hoped for in situations
where the use of the peritoneoscope was not indicated.’’

Such optimism was not unwarranted because most imme-
diately realized the new technology had the potential to end
at last the practice of exploratory laparotomy, the procedure
it was designed to replace, bemoaned by endoscopists since
at least 1898, and one that mid-20th century laparoscopist
John Ruddock [8] declared ‘‘should be condemned.’’

Then allwas quiet on the laparoscopic front [2]. Like clock-
work, it seems, the repeating pattern of institutional inertia be-
gan anew, bringing innovation to a withering halt, an effect
plainly evident when one considers that until the early
1980s, operative endoscopy had essentially progressed no fur-
ther than the sameprocedures introducedearlier in the century:
draining cysts, lysing adhesions, biopsying, and coagulation of
neoplasms [2]. As for one of gynecology’smost advanced lap-
aroscopic procedures until the early 1980s, tubal sterilization,
got its start decades earlierwhenBoesch, a Swiss surgeon, per-
formed the first laparoscopic tubal sterilization in 1936 [9].

Indeed, with the exception of contributions from the 20th
century’s few virtuosos, including Bruhat, Cohen, Frangen-
heim, Gomel, Manhes, Palmer, Semm, and Steptoe, the en-
tire discipline of gynecologic operative laparoscopy seemed
stalled.

Such arrested development was not the exclusive domain
of gynecology. By the end of the 1970s, laparoscopy in gen-
eral surgery had essentially advanced no further than liver
biopsy, the same procedure that Germany’s Heinz Kalk
and Carl Fervers had achieved in the 1930s [2,10,11].
The Price We Pay for Institutional Inertia

In terms of the toll on human lives, the cost of such delays
in advancing minimally invasive surgery is not so readily ap-
parent, especially since they occurred in a forgotten past that
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invariably fades from our memory like a fleeting aberration.
Yet, when comparing surgical outcomes of today with those
from just 30 years ago, we can see that the price paid was
staggering, in particular for those with chronic disorders,
which can require multiple surgical interventions to treat.
For example, before endoscopy, female patients with
chronic disorders such as endometriosis often had no choice
but to undergomultiple laparotomies to treat sometimes only
minimal disease. Research centers such as the World Endo-
metriosis Research Foundation estimate that as many as 170
million women worldwide have endometriosis. By this ex-
ample alone, we can see that the hidden cost of our collective
inertia may have adversely affected millions of lives [12].
And so it was that worldwide, in all surgical disciplines,
shock-inducing incisions were made in treating what some-
times were the mildest of maladies [10].
‘‘Sometimes Good Things Fall Apart So That Better
Things Can Fall Together’’ [Jessica Howell]

Like disruptive technologies are apt to do, the introduction
of endoscopy called into question nearly 2 centuries of
cherished traditions, ushering in the inescapable new reality
that 170 years of surgical norms were no longer optimal care
and that large incisions were not only unnecessary in most
cases, but they often risked causing even more chronic pain
and morbidity than the original illness.

After witnessing outcomes that seemed nothing short of
miracles, even for notoriously difficult surgeries such as
bowel, bladder, or ureter resection or reanastomosis; radical
hysterectomy; advanced ovarian cancer; pelvic and para-
aortic lymph node dissection; sacral colpopexy; manage-
ment of ovarian remnant syndrome; and laparoscopy in
advanced pregnancy, in 1990, our team could not help but
proclaim that ‘‘In 20 years, major abdominal surgery will
be nearly extinct.’’ Carrying on with our unabashed declara-
tives, we went on to state that with endoscopy ‘‘You can see
better; and if you see better, you can do better,’’ noting too
that ‘‘Wherever in the body a cavity exists or.can be cre-
ated, laparoscopy is indicated and probably preferable.
The limiting factors are skill and experience of the surgeon
and the availability of proper instrumentation’’ [13–26].

What we failed to foresee, however, was just how many
epic academic brawls would ensue as a result of this unwel-
come threat to the entire order of things [27–32]. In the
early 1980s, for example, one reviewer lambasted our first
manuscript to bits, declaring in no uncertain terms that
‘‘The authors’ [Nezhat et al] recommendation to operate on
the monitor instead of looking through the laparoscope is
dangerous and irresponsible. It could lead to severe
complications and death of.patients. Only 1 out of 200
surgeons might be able to operate on the monitor and off
the images the way Nezhat recommends’’ (personal
communication). In the late 1980s, another reviewer found
our first report on laparoscopic bowel resections so
unconscionable that he could barely contain his ire, calling
the entire enterprise ‘‘barbaric’’ (personal communication).

Even after collecting years of sound clinical data
[2,4,34–52], video-assisted endoscopy continued to be the
subject of nearly universal derision for most of the 20th
century, dismissed as a glitzy gimmick of sorts, an implausi-
ble bubble just waiting to burst into oblivion [14,53–60].
The Moment of Reckoning Is Finally Here

It was only after overwhelming evidence in favor of the
new surgical philosophy accreted to a point where it became
impossible to ignore that open surgery was finally subjected
to more rigorous critical analysis, a nearly 30-year process
that ultimately has led to its worldwide downfall as the cri-
terion standard of surgery [2,13]. More remarkable, even
with elderly, pediatric, obese, emergency, and oncologic
patients, in whom video-assisted endoscopy had remained
staunchly contraindicated for most of the 20th century,
a breathtaking reversal has occurred as physicians in these
fields are now beseeching their colleagues to phase out
overreliance on large incisions and embrace video-assisted
endoscopy as their criterion standard of choice [2,13,61–65].

Even the most advanced laparoscopic procedures, those
referred to as imprudent and infeasible for most of the
20th century [66], are now considered so superior to laparot-
omy that the New England Journal of Medicine dedicated an
entire editorial on the subject, noting that ‘‘Technological
advances, which are followed by long periods of catch-up
while clinicians learn how to use the new techniques appro-
priately, often precede true medical progress. Early on, sur-
geons were hampered by having to steady the laparoscope
with one hand and look through a small lens while perform-
ing surgery with the other hand. Advances in laparoscopic
surgery were facilitated by a series of innovations that allow
true video surgery, in which two surgeons work together
with both hands to perform operations. Surgeons must
progress beyond the traditional techniques of cutting and
sewing., to a future in which.minimal access to the
abdominal cavity [is] only the beginning’’ [59]. How ironic
that the procedure of laparoscopic colectomy referenced in
this editorial, the same one first presented at the American
Fertility Society in 1988, was the very procedure referred
to as ‘‘barbaric’’ just a few years ago [29,31,33,67,68].
Critical Reappraisal

Perhaps of greatest significance, the introduction of min-
imally invasive surgery is catalyzing a long-overduemoment
of reckoning, when all surgical traditions are finally being
held to the light of scrutiny. For example, with the new min-
imally invasive philosophy leading the way, emphasis on
sparing reproductive organs is becoming the norm in gyne-
cology, rather than the exception. Another profound effect
has been the way video-assisted endoscopy has revolution-
ized our understanding of anatomy. Just through these new



240 Journal of Minimally Invasive Gynecology, Vol 19, No 2, March/April 2012
insights alone, most likely all of the anatomy textbooks that
relied on the old techniques of open surgery will need to be
entirely rewritten. And surgical outcomes once considered
unavoidable in the days of open surgery are suddenly being
reevaluated as physicians are finally acknowledging just
how many severe complications such aggressive surgeries
have been subjecting patients to all along [69–77].
Enigmatic Disease States Are Finally Being Understood

A greater understanding of disease states has also been
achieved as a direct result of video-assisted endoscopy.
The case of endometriosis is particularly striking. Often
invisible to the naked eye and inscrutable in its etiology,
for most of the 20th century, many patients with endometri-
osis were just as likely to be referred to a psychiatrist as
a gynecologist, their inexplicable multiple-organ symptoms
mistaken as psychosomatic disorders instead [2,54,77–80].
With studies as recently as 1995 reporting that in up to
50% of patients with chronic pelvic pain there was no
apparent organic basis, this meant that nearly half of all
women seeking medical care because of pelvic pain were
susceptible to receiving inadequate care or to enduring
unflattering assumptions about their character [2,54,81].
Also, since endometriosis is capable of producing acute
symptoms commonly mistaken for life-threatening condi-
tions such as ectopic pregnancy, kidney disease, malignancy,
and appendicitis, in the days before video-assisted endos-
copy, women with the disorder commonly underwent
multiple laparotomies, which sometimes proved entirely un-
necessary. Although the large incisions of laparotomy
should have helped practitioners to detect its presence, endo-
metriosis continued to evade the clinical gaze. Not until late
in the 20th century was the multitude of morphologic fea-
tures the disorder can take more fully recognized, a change
many attribute to video-assisted endoscopy, which began
displacing laparotomy as the preferred diagnostic and oper-
ativemethod for treating endometriosis during the same time
frame [82,83].

Like many of my colleagues who are familiar with this
confounding disorder, I had long suspected endometriosis
was the cause behind many cases of chronic pelvic pain,
even when the anatomy appeared normal at first glance.
When I switched to video-assisted endoscopy, what I saw
took my breath away. For the first time in my career, I was
able to consistently visualize atypical lesions that could
have easily been mistaken for normal tissue but that now, un-
der video magnification, could be clearly seen as pathologic
formations. I had never obtained such stunning visualization
while performing diagnostic laparoscopy using the old
method of peering into the eyepiece, or even from the van-
tage point of the supposedly superior views obtained via
large incisions. Now I was able to find an organic cause in
patients more than 90% of the time [84]. By the late
1980s, other converts to video-assisted laparoscopy began
reporting similar clinical findings, which overturned nearly
a century of statistics that had misrepresented the true prev-
alence and proclivities of endometriosis, finally revealing
what patients had been experiencing all along [85–94].
Where We Stand Today

Although it is encouraging to see that we have finally bro-
ken free from beliefs that stood unchallenged for centuries, it
staggers the senses to consider how long it took to achieve
this change, how many proverbial guns were drawn and bat-
tles waged, just so we could arrive where we are today, at the
mere tip of a new era in which still no more than 30% of all
major surgeries are being performed using minimally inva-
sive techniques [95].

Why is this? Why do surgeons apparently ignore the pre-
ponderance of evidence demonstrating the unequivocal ad-
vantages that minimally invasive surgery can offer?

It seems the most likely answer takes us back to the ines-
capable issues of tradition, training, and instrumentation, the
same roadblocks that nearly derailed endoscopic pioneers
from 200 years ago, and the same ones we identified decades
ago [13,24]. Just as it was 30 years ago, video-assisted
endoscopy continues to be one of the most difficult tech-
niques to learn, which means that most surgeons simply
have not been able to gain the depth of experience necessary
to reach a level of proficiency comparable to that with
laparotomy. This is especially true considering that the
typical practitioner performs surgery infrequently, perhaps
only several times a month. At that rate, it will take years be-
fore most can attain competency in advanced procedures.
Compounding the problem is that only a limited number
of surgeons today are experienced enough themselves to
teach advanced laparoscopic procedures. Meanwhile, the
lack of proper instrumentation has proved to be an especially
persistent nuisance, standing in the way of progress. No mat-
ter how great a pianist you are or want to be, you cannot play
if you do not have a piano or if the one you have is utterly out
of tune. While somewhat of a peripheral factor, the issue of
inadequate reimbursement also serves as another potential
disincentive, an unfortunate trend one author recently char-
acterized as ‘‘a seemingly inexorable decline in reimburse-
ment for operative procedures’’ [96].

The ethos of orthodoxy still permeating manymedical in-
stitutes completes this vicious circle, standing ever stalwart
against the new and unknown, making it difficult at times to
initiate the changes needed to overcome these outstanding
obstacles. Just as many resisted the transition to video-
endoscopy, critics today are now focusing their sights on
new-generation technologies such as robotics, a field some
have dismissed as nothing more than an expensive superflu-
ous flop, a criticism nearly identical to that once made about
video-assisted endoscopy [97–99]. An article from 2009
even asked: ‘‘Robot for Coronary Artery Bypass Grafting:
A ‘million dollar coat hanger’?’’ [100]. With impediments
such as these still bogging us down, it is no wonder that
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the traditional, more readily mastered method of open
surgery has remained the default procedure of choice.

As for dilemmas, more confounding ones could scarcely
be imagined; yet this is exactly where the opportunities lie.
Thirty years ago, when few could see past the seemingly
insurmountable shortcomings of video-assisted endoscopy,
including its 2-dimensional field, encumbered dexterity,
and counterintuitive motions, what most were also unable
to imagine was the day when enterprising engineers such
as Ajit Shah and Al Greene would develop the Da Vinci
robot, overcoming in an instant the obstacles that seemed
destined to be the eternal doom of our discipline.

From this example alone, we can see that it is only a mat-
ter of time before others will tap into those hidden reserves
of potential lying just beneath the surface of things, so that
even the most urgent situations, such as hemorrhage from
large-vessel injuries, will one day be routinely managed
through minimally invasive means. Even now, technologies
exist that could enable ‘‘robots’’ to perform surgeries based
on the programmed movements of advanced surgeons as
recorded by motion-detection sensors. Or, if we could solve
the shortcomings of trocar insertions, which account for
approximately 40% of laparoscopic complications and
most laparoscopy-associated deaths [101–105], perhaps
this could prove to be just the sort of tipping point needed
to bring surgeons closer to achieving greater confidence
and competency in minimally invasive surgery.
Urgent Call to Action

As for the estimated 4 million to 7 million [106,107]
laparotomies still being performed in the United States
every year, it is my belief that this figure should be
considered unacceptable, if not appalling, especially
considering that we have spent the last 30 years proving
that even the most advanced procedures can be safely
performed in a minimally invasive manner [2,34–52].

If patients could vote, we know they would have elected
to end large incisions long ago, considering that they are the
ones paying the greatest price for these disappointing delays
in progress. Take, for example, the issue of laparotomy-
induced adhesions, thought to occur in more than 93% of
all patients who undergo the procedure [108–110]. Based
on several long-term studies, the more severe forms of these
iatrogenic adhesions are estimated to cause intestinal
obstructions that require additional open surgery to manage
in as many as 15% of cases, statistics that translate to nearly
half a million patients potentially affected by this adverse
outcome each year [108–113].

For millions of patients, then, the clock is definitely still
ticking. In view of howmuch is at stake for patients, I believe
it is time to renew our commitment to advancing minimally
invasive surgery, to recognize that ‘‘the fierce urgency of
now’’ is before us, urging us to take back the reins and begin
anew.
There is no doubt in my mind that the era of large inci-
sions is surely coming to an end, and that almost all open
procedures will be replaced by minimally invasive surgery,
with only a few exceptions such as cesarean section deliver-
ies and organ transplantations, which, in any case, will be
performed in part using minimally invasive methods. What-
ever the odds, whatever it takes, my ardent wish is that we do
not have to wait too much longer to see the day when large
incisions are finally shipped back to the heap pile of history.
References

1. Litynski GS. Highlights in the History of Laparoscopy. Frankfurt,

Germany: Barbara Bernert Verlag; 1996.

2. Nezhat C. Nezhat’s History of Endoscopy: A Historical Analysis

of Endoscopy’s Ascension Since Antiquity. Tuttlingen, Germany:

Endo-Press; 2011.

3. Tedesco FR. Uber endoskopie des abdomens und des thorax. Mitt

Gesell Inn Med Kinderh (Wien). 1912;13:323–327.

4. Short AR. The uses of coelioscopy. Br Med J. 1925;2:254–255.

5. Nadeau OE, Kampmeier OF. Endoscopy of the abdomen: abdomino-

scopy. A preliminary study, including a summary of the literature and

description of the technique. Surg Gynecol Obstet. 1925;41:259.

6. Steiner OP. Abdominoscopy. Surg Gynecol Obstet. 1924;54:84–87.

7. Beling CA. Selection of cases for peritoneoscopy. Arch Surg. 1941;41:

872–889.

8. Ruddock JC. The application and evaluation of peritoneoscopy. Calif

Med. 1949;71:110–116.

9. Ricci JV. Sterilization. In: One Hundred Years of Gynaecology, 1800–

1900. Philadelphia, PA: Blakiston Co; 1945. p. 539–540.

10. Sgambati SA, Ballantyne GH. Minimally invasive surgery in the dis-

eases of the colon and rectum: the legacy of an ancient tradition. In:

Jager RM, Wexner S, editors. Laparoscopic Colectomy. New York,

NY: Churchill Livingstone; 1995.

11. Vilardell F. Digestive Endoscopy in the Second Millennium: From the

Lichleiter to Echoendoscopy. New York, NY: Thieme; 2005.

12. Overton C, Davis C, McMillan L, Shaw R. An Atlas of Endometriosis.

3rd ed. London, England: Informa Healthcare; 2007.

13. Kelley WE Jr. The evolution of laparoscopy and the revolution in

surgery in the decade of the 1990s. JSLS. 2008;12:351–357.

14. Nezhat C, Crowgey SR, Garrison CP. Surgical treatment of endometri-

osis via laser laparoscopy. Fertil Steril. 1986;45:778–783.

15. Nezhat C, Nezhat FR. Safe laser excision and vaporization of endome-

triosis. Fertil Steril. 1989;52:149–151.

16. Nezhat F, Nezhat C, Pennington E. Laparoscopic proctectomy for

infiltrating endometriosis of the rectum. Fertil Steril. 1992;57:

1129–1132.

17. Nezhat C, Nezhat F, Green B. Laparoscopic treatment of obstructed

ureter due to endometriosis by resection and ureteroureterostomy:

a case report. J Urol. 1992;148:865–868.

18. Nezhat CR, Nezhat FR. Laparoscopic segmental bladder resection

for endometriosis: a report of two cases. Obstet Gynecol. 1993;81:

882–884.

19. Nezhat CR, Nezhat FR, Silfen SL. Videolaseroscopy: the CO2 laser for

advanced operative laparoscopy. Obstet Gynecol Clin North Am.

1991;18:585–604.

20. Nezhat C, Nezhat F. Operative laparoscopy (minimally invasive sur-

gery): state of the art. J Gynecol Surg. 1992;8:111–141.

21. Nezhat CR, Burrell MO, Nezhat FR, Benigno BB, Welander CE. Lap-

aroscopic radical hysterectomy with paraaortic and pelvic node dis-

section. Am J Obstet Gynecol. 1992;166:864–865.

22. Cowley G. Hanging up the knife: a novel surgical technique promises

to save patients time, money and blood. Newsweek. February 12,

1990;58–59.



242 Journal of Minimally Invasive Gynecology, Vol 19, No 2, March/April 2012
23. Wallis C, Garcia C, Wymelenberg S. The Career Woman’s Disease?

Time Magazine. October 13, 1986. Available at: http://www.time.

com/time/magazine/article/0,9171,961302,00.html. Accessed De-

cember 20, 2011.

24. Clark M, Carroll G. Conquering endometriosis. Newsweek. October

13, 1986:95.

25. Amara DP, Nezhat C, Teng NN, Nezhat F, Nezhat C, Rosati M. Oper-

ative laparoscopy in the management of ovarian cancer. Surg Laparosc

Endosc. 1996;6:38–45.

26. Nezhat C, Nezhat F, Silfen SL. Laparoscopic hysterectomy and bilat-

eral salpingo-oophorectomy using multifire GIA surgical stapler.

J Gynecol Surg. 1990;6:287–288.

27. AdvinculaAP. Refocusing the endoscope.FemalePatient. 2003;28:10.

28. Spirtos NM. Laparoscopic radical hysterectomy with paraaortic and

pelvic lymph node dissection [letter]. Am J Obstet Gynecol. 1993;

168:1643.

29. Nezhat C. My journey with the AAGL. J Minim Invasive Gynecol.

2010;17:271–277.

30. Querleu D, Leblanc E, Castelain B. Laparoscopic pelvic lymphade-

nectomy in the staging of early carcinoma of the cervix. Am J Obstet

Gynecol. 1991;164(2):579–581.

31. Carlsen W, Sabin R. Stanford surgeon’s procedures raise ethical and

legal flags: supporters say Camran Nezhat is a miracle workerdcritics

call his operations bizarre and barbaric. San Francisco Chronicle.

April 5, 2000. Available at: http://articles.sfgate.com/2000-04-

05/news/17643914_1_high-tech-medicine-surgical-nurses. Accessed

December 20, 2011.

32. Perlman D. Stanford cancels suspension of 3 laser surgeons. San

Francisco Chronicle. August 15, 2002. Available at: http://articles.

sfgate.com/2002-08-15/news/17556037_1_medical-school-surgical-

techniques-teaching. Accessed December 20, 2011.

33. Frangenheim H. The range and limits of operating laparoscopy in the

diagnosis of sterility. In: Phillips JM, editor. Endoscopy and Gynecol-

ogy. Downey, CA: American Association of Gynecologic Laparosco-

pists; 1978.

34. Hulka JF, ParkerWH, SurreyM, et al. Management of ovarianmasses:

AAGL 1990 survey. J Reprod Med. 1992;37:599.

35. Vilos GA, Vilos AG, Abu-Rafea B, Hollett-Caines J, Nikkhah-

Abyaneh Z, Edris F. Three simple steps during closed laparoscopic

entry may minimize major injuries. Surg Endosc. 2009;4:758–764.

36. Soriano D, Yefet Y, Seidman DS, Goldenberg M, Mashiach S,

Oelsner G. Laparoscopy versus laparotomy in the management of

adnexal masses during pregnancy. Fertil Steril. 1999;71. 995–960.

37. Rioux JE, Cloutier D. A new bipolar instrument for tubal sterilization.

Am J Obstet Gynecol. 1974;119:737–739.

38. Loffer FD, Pent D. Indications, contra-indications and complications

of laparoscopy. Obstet Gynecol Surv. 1970;30:407–427.

39. Nezhat F, Nezhat FR, Gordon S, et al. Laparoscopic versus abdominal

hysterectomy. J Reprod Med. 1992;37:247–250.

40. Reich H, DeCaprio J, McGlynn F. Laparoscopic hysterectomy. J

Gynecol Surg. 1989;5:213.

41. Martin D. Endometriosis. In: Soderstrom RM, Sanz LE, editors. Oper-

ativeLaparoscopy: TheMaster’s Techniques.Principles andTechniques

in Gynecologic Surgery. New York, NY: Raven Press; 1993. p. 95–99.

42. Childers JM, Surwit EA. Combined laparoscopic and vaginal surgery

for the management of two cases of stage I endometrial cancer. Gyne-

col Oncol. 1992;45:46–51.

43. Redwine DB. Laparoscopic en bloc resection for treatment of the

obliterated cul-de-sac in endometriosis. J Reprod Med. 1992;37:695.

44. Martin DC, Diamond MP. Operative laparoscopy: comparison of

lasers with other techniques. Curr Probl Obstet Gynecol Fertil.

1986;9:563–601.

45. Gomel V. Operative laparoscopy: time for acceptance. Fertil Steril.

1989;52:1–11.

46. Sutton C, Hill D. Laser laparoscopy in the treatment of endometriosis:

a 5-year study. Br J Obstet Gynaecol. 1990;97:181.
47. Canis M, Pouly JL, Wattiez A, Mage G, Manhes H, Bruhat MA. Lap-

aroscopic management of adnexal masses suspicious at ultrasound.

Obstet Gynecol. 1997;89:679–683.

48. Tate JJT, Kwok S, Dawson JW, Lau WY, Li AKC. Prospective com-

parison of laparoscopic and conventional anterior resection. Br J

Surg. 1993;80:1396–1398.

49. Falcone T, Paraiso MF, Mascha E. Prospective randomized clinical

trial of laparoscopic assisted vaginal hysterectomy versus total abdom-

inal hysterectomy. Am J Obstet Gynecol. 1999;180:955–962.

50. Luciano AA, Frishman GN, Kratka SA, Maier DB. A comparative

analysis of adhesion reduction, tissue effects and incising characteris-

tics of electrosurgery, CO2 laser and Nd-YAG laser at operative lapa-

roscopy: an animal study. J Laparoendosc Surg. 1992;2:287.

51. Parker W, Berek J. Management of selected cystic adnexal masses in

postmenopausal women by operative laparoscopy: a pilot study. Am J

Obstet Gynecol. 1990;163:1574–1577.

52. Brill AL, Nezhat F, Nezhat CH, Nezhat CR. The incidence of adhe-

sions after prior laparotomy: a laparoscopic appraisal.Obstet Gynecol.

1995;85:269.

53. Pitkin RM. Operative laparoscopy: surgical advance or technical gim-

mick? Obstet Gynecol. 1992;79:441–442.

54. Seidman DS, Nezhat C. Is the laparoscopic bubble bursting? Lancet.

1996;347:542–543.

55. Grimes DA. Frontiers of operative laparoscopy: a review and critique

of the evidence. Am J Obstet Gynecol. 1992;166:1062–1071.

56. Barham M. Laparoscopic vaginal delivery: report of a case, literature

review, and discussion. Obstet Gynecol. 2000;95:163–165.

57. Crosignani PG, Vercellini P. Conservative surgery for severe endome-

triosis: should laparotomy be abandoned definitively? Hum Reprod.

1995;10:2412–2418.

58. Schifrin BS. Laparoscopic vaginal delivery: report of a case, literature

review, and discussion [letter]. Obstet Gynecol. 2000;95:947.

59. Treacy PJ, Johnson AG. Is the laparoscopic bubble bursting? Lancet.

1995;346(Suppl):23.

60. Nelson H, Sargent D, Wieand HS, et al. A comparison of laparoscopi-

cally assisted and open colectomy for colon cancer. N Engl J Med.

2004;350:2050–2059.

61. Pappas TN, Jacobs DO. Laparoscopic resection for colon cancer: the

end of the beginning? N Engl J Med. 2004;350:2091–2092.

62. NanceML, Nance FC. It is timewe told the emperor about his clothes?

J Trauma. 1996;40:185–186.

63. Milsom JW, B€ohm B, Hammerhofer KA, Fazio V, Steiger E, Elson P.

A prospective, randomized trial comparing laparoscopic versus con-

ventional techniques in colorectal cancer surgery: a preliminary re-

port. J Am Coll Surg. 1998;187:46–54.

64. Acholonu UC, Chang-Jackson SCR, Radjabi AR, Nezhat FR. Lapa-

roscopy for the management of early stage endometrial cancer: from

experimental to standard of care. J Minim Invasive Surg. In press.

65. Pitkin R, Parker W. Operative laparoscopy: a second look after 18

years. Obstet Gynecol. 2008;115:890–891.

66. Nezhat C, Nezhat F. Evaluation of safety of videolaseroscopic treat-

ment of bowel endometriosis. Presented on October 11, 1988, at the

Scientific Paper and Poster Sessions, 44th Annual Meeting of the

American Fertility Society, October 10–13, 1988, Atlanta, Georgia.

67. King LP, Hajhosseini B, Gomaa MM. Pioneers in laparoscopic colon

surgery. J Am Coll Surg. 2011;212:423–424.

68. King DS. Postoperative pulmonary complications: a statistical study

based on two years’ personal observation. Surg Gynecol Obstet.

1933;56:43–50.

69. Jamieson DJ, Hillis SD, Duerr A, Marchbanks PA, Costello C,

Peterson HB. Complications of interval laparoscopic tubal steriliza-

tion: findings from the United States Collaborative Review of Sterili-

zation. Obstet Gynecol. 2000;96:997–1002.

70. Hall JC, Taral RA, Hall JL, Mander J. A multivariate analysis of the

risk of pulmonary complications after laparotomy. Chest. 1991;99:

923–927.

http://www.time.com/time/magazine/article/0,9171,961302,00.html
http://www.time.com/time/magazine/article/0,9171,961302,00.html
http://articles.sfgate.com/2000-04-05/news/17643914_1_high-tech-medicine-surgical-nurses
http://articles.sfgate.com/2000-04-05/news/17643914_1_high-tech-medicine-surgical-nurses
http://articles.sfgate.com/2002-08-15/news/17556037_1_medical-school-surgical-techniques-teaching
http://articles.sfgate.com/2002-08-15/news/17556037_1_medical-school-surgical-techniques-teaching
http://articles.sfgate.com/2002-08-15/news/17556037_1_medical-school-surgical-techniques-teaching


Nezhat. Video- and Robotic-assisted Surgery 243
71. van’t Riet M, Steyerberg EW, Nellensteyn J, Bonjer HJ, Jeekel J.

Meta-analysis of techniques for closure of midline abdominal inci-

sions. Br J Surg. 2002;89:1350–1356.

72. Clinical Outcomes of Surgical Therapy Study Group. A comparison of

laparoscopically assisted and open colectomy for colon cancer.N Engl

J Med. 2004;350:2050–2059.

73. Cruse PJ, Foord R. The epidemiology of wound infection: a 10-year

prospective study of 62,939 wounds. Surg Clin North Am. 1980;60:

27–40.

74. Bucknall TE, Cox PJ, Ellis H. Burst abdomen and incisional hernia:

a prospective study of 1129 major laparotomies. Br Med J. 1982;

284:931–939.

75. Rock J, Jones H. Telinde Operative Gynecology. 9th ed. New York,

NY: Lippincott Williams & Wilkins; 2003.

76. Duncan CH, Taylor HC. A psychosomatic study of pelvic congestion.

Am J Obstet Gynecol. 1952;64:1.

77. Nezhat C, Nezhat F, Luciano AA, Siegler AM, Metzger DA,

Nezhat CH. Operative Gynecologic Laparoscopy: Principles and

Techniques. 1st ed. New York, NY: McGraw-Hill; 1995.

78. Beard RW, Belsey EM, Lieberman BA,Wilkinson JCM. Pelvic pain in

women. Am J Obstet Gynecol. 1977;128:566.

79. Howard FM. Pelvic pain: Diagnosis and Management. Philadelphia,

PA: Lippincott Williams & Wilkins; 2000.

80. McCracken P. The Curse of Eve, the Wound of the Hero: Blood,

Gender, and Medieval Literature. Pittsburg, PA: University of

Pennsylvania Press; 2003.

81. Jansen RPS, Russel P. Nonpigmented endometriosis: clinical, laparo-

scopic, and pathologic definition. Am J Obstet Gynecol. 1986;155:

1154–1159.

82. Batt R. Endometriosis. In: Hunt R, editor. The Atlas of Female Infer-

tility Surgery. 2nd ed. St Louis, MO: Mosby–Year Book; 1992.

83. Nezhat C, Berger G, Nezhat F, Buttram VC Jr. Endometriosis:

Advanced Management and Surgical Techniques. New York, NY:

Springer-Verlag; 1995.

84. Perper MM, Nezhat CH, Nezhat F, Nezhat C, Goldstein H. Dysmen-

orrhea is related to the number of implants in endometriosis patients.

Fertil Steril. 1995;63:500–503.

85. Martin D. Endometriosis. In: Soderstrom RM, Sanz LE, editors.

Operative Laparoscopy: The Master’s Techniques. Principles and

Techniques inGynecologic Surgery. NewYork,NY:RavenPress; 1993.

86. Koninckx PR, Martin DC. Deep endometriosis: a consequence of in-

filtration or retraction or possibly adenomyosis externa? Fertil Steril.

1992;58:924–928.

87. Nezhat C, Littman E, Lathi R, et al. The dilemma of endometriosis: is

consensus possible with an enigma? Fertil Steril. 2005;84:1587–1588.

88. Nishida M, Watanabe K, Sato N, Ichikawa Y. Transformation of ovar-

ian endometriosis. Gynecol Obstet Invest. 2000;50:18–25.

89. Olive DL, Haney AF. Endometriosis-associated infertility: a critical

review of therapeutic approaches. Obstet Gynecol Surv. 1986;41:

538–555.

90. Donnez J, Smets M, Jadoul P, Pirard C, Squifflet J. Laparoscopic man-

agement of peritoneal endometriosis, endometriotic cysts, and recto-

vaginal adenomyosis. Ann NY Acad Sci. 2003;997:274–281.

91. Moore J, Copley S, Morris J, Lindsell D, Golding S, Kennedy S. A

systematic review of the accuracy of ultrasound in the diagnosis of

endometriosis. Ultrasound Obstet Gynecol. 2002;20:630–634.
92. Koninckx PR. Biases in the endometriosis literature: illustrated by 20

years of endometriosis research in Leuven. Eur J Obstet Gynecol

Reprod Biol. 1998;81:259–271.

93. Chapron C, Querleu D, Bruhat MA, et al. Surgical complications of

diagnostic and operative gynaecological laparoscopy: a series of

29,966 cases. Hum Reprod. 1998;13: 867–782.

94. AAGL Position Statement. Route of hysterectomy to treat benign uter-

ine disease [published online ahead of print November 6, 2010].

J Minim Invasive Gynecol. 2011;18:1–3.

95. Kavic M. Teaching and training surgery to the next generation of sur-

geons. JSLS. 2011;15:279–281.

96. Careyrou J. Surgical robot examined in injuries. Wall Street Journal.

May 5, 2010.

97. Gopaldas RR, Bakaeen FG, Dao TK, Walsh GL, Swisher SG, Chu D.

Video-assisted thoracoscopic versus open thoracotomy lobectomy in

a cohort of 13,619 patients. Ann Thoracic Surg. 2010;5:1563–1570.

98. Kolata G. Results unproven, robotic surgery wins converts. New York

Times. February 13, 2010.

99. Elefteriades JA. Robot for coronary artery bypass grafting: A ‘million

dollar coat hanger’? Cardiology. 2009;114:56–58.

100. Peterson HB, Hulka JF, Philips JM. American Association of Gyneco-

logic Laparoscopists’ 1988 membership survey on operative laparos-

copy. J Reprod Med. 1990;35:587–589.

101. Fuller J, Ashar BS, Carey-Corrado J. Trocar-associated injuries and

fatalities: an analysis of 1399 reports to the FDA. J Minim Invasive

Gynecol. 2005;12:302–307.

102. Bhoyrul S, Vierra MA, Nezhat CR, Krummel TM, Way LW. Trocar

injuries in laparoscopic surgery. J Am Coll Surg. 2001;192:677–683.

103. Vettoretto N, Saronni C, Harbi A, Balestra L, Taglietti L,

Giovanetti M. Critical view of safety during laparoscopic cholecystec-

tomy. JSLS. 2011;15:322–325.

104. Chapron CM, Pierre F, Lacroix S, Querleu D, Lansac J, Dubuisson JB.

Major vascular injuries during gynecologic laparoscopy. J Am Coll

Surg. 1997;185:461–465.

105. Burger JW, Luijendijk RW, Hop WC, Halm JA, Verdaasdonk EG,

Jeekel J. Long-term follow-up of a randomized controlled trial of su-

ture versus mesh repair of incisional hernia. Ann Surg. 2004;240:

578–583; discussion 583–585.

106. Hall MJ, DeFrances CJ, Williams SN, Golosinskiy A,

Schwartzman A. National Hospital Discharge Survey: 2007 summary.

Natl Health Stat Report. 2010;29:1–20, 24.

107. Menzies D. Postoperative adhesions: their treatment and relevance in

clinical practice. Ann R Coll Surg Engl. 1993;75:147–153.

108. De Wilde RL. Goodbye to late bowel obstruction after appendectomy.

Lancet. 1991;338:1012.

109. Polymeneas G, Theodosopoulos T, Stamatiadis A, Kourias E. A com-

parative study of postoperative adhesion formation after laparoscopic

vs open cholecystectomy. Surg Endosc. 2001;15:41–43.

110. Sarraf-Yazdi S, Shapiro ML. Small bowel obstruction: the eternal di-

lemma of when to intervene. Scand J Surg. 2010;99:78–80.

111. ParkerMC, Ellis H, Moran BJ, et al. Postoperative adhesions: ten-year

follow-up of 12,584 patients undergoing lower abdominal surgery.Dis

Colon Rectum. 2001;44:822–829.

112. Meagher AP, Moller C, Hoffmann DC. Non-operative treatment of

small bowel obstruction following appendicectomy or operation on

the ovary or tube. Br J Surg. 1993;80:1310–1311.


	When Will Video-assisted and Robotic-assisted Endoscopy Replace Almost All Open Surgeries?
	The Price We Pay for Institutional Inertia
	“Sometimes Good Things Fall Apart So That Better Things Can Fall Together” [Jessica Howell]
	The Moment of Reckoning Is Finally Here
	Critical Reappraisal
	Enigmatic Disease States Are Finally Being Understood
	Where We Stand Today
	Urgent Call to Action
	References


