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living-related donor nephrectomy, gastric banding for morbid
obesity, partial gastrectomy, and various other procedures.
Mean incision size for the HandPort was 7.4 cm. Most sur-
geons (78%) preferred to insert their nondominant hand into

Objective
To evaluate the feasibility and potential benefits of hand-assisted
laparoscopic surgery with the HandPort System, a new device.

Summary Background Data

In hand-assisted laparoscopic surgery, the surgeon inserts a
hand into the abdomen while pneumoperitoneum is main-
tained. The hand assists laparoscopic instruments and is
helpful in complex laparoscopic cases.

Methods

A prospective nonrandomized study was initiated with the
participation of 10 laparoscopic surgical centers. Surgeons
were free to test the device in any situation where they ex-
pected a potential advantage over conventional laparoscopy.

Results

Sixty-eight patients were entered in the study. Operations in-
cluded colorectal procedures (sigmoidectomy, right colec-
tomy, resection rectopexy), splenectomy for splenomegaly,

the abdomen. Pneumoperitoneum was generally maintained
at 14 mmHg, and only one patient required conversion to
open surgery as a result of an unmanageable air leak. Hand
fatigue during surgery was noted in 20.6%.

Conclusions

The hand-assisted technique appeared to be useful in mini-
mally invasive colorectal surgery, splenectomy for splenomeg-
aly, living-related donor nephrectomy, and procedures con-
sidered too complex for a laparoscopic approach. This
approach provides excellent means to explore, to retract
safely, and to apply immediate hemostasis when needed. Al-
though the data presented here reflect the authors’ initial ex-
perience, they compare favorably with series of similar proce-
dures performed purely laparoscopically.
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Figure 1. Deploying the HandPort
System. (A) The base retractor is
placed, and the external ring is in-
flated. (B) The sleeve is pulled on
the arm, and the smaller ring is se-
cured onto the bracelet. (C) The
hand is inserted into the abdomen
through the base retractor, and the
wider ring of the sleeve is attached
to the inflated external rim.

seems logical, especially in the context of advanced lapaMETHODS
roscopic procedures. It has been demonstrated that most

) . . A group of expert laparoscopic surgeons from four U.S.
major surgical procedures are amenable to the Iaparoscopé%d six international academic and community medical

approach. However, advanced laparoscopic prOCEdur‘%,senters were invited to participate in a nonrandomized fea-
have not been adopted for a nu.mber of reasons. Th?y Ofte§?bi|ity trial to test potential applications of HALS using the
take much longer then FO”VG”EO”?" surgery, rendering thejandport System. Any advanced laparoscopic procedure
cost/benefit ratio questionable? This partly reflects the \yas entered in the study if the surgeon believed that the use
technical difficulties, lack of training and experience, andgf the hand would be of benefit. Patient enrollment in the
limited instrumentation available for advanced Iaparoscopigtudy was initiated in February 1998 and ended in April
surgery, as well as the lack of tactile feedback and the ggg.
absence of depth perception on the two-dimensional video Patients scheduled for abdominal surgery were eligible to
monitor. be entered in the study if they were older than 18 years,
The appearance of hand-assist devices in the mid-199akere was no contraindication to general anesthesia, there
raised great expectations in the laparoscopic communitywas no contraindication to pneumoperitoneum, and they
The presence of an assisting hand can provide tactile feedtad not participated in any other investigational study in the
back. Gentle blunt dissection and hand-assisted retractigpast 30 days. A negative pregnancy test was mandatory for
during advanced laparoscopic procedures may help soli&male patients of childbearing age. Patients were enrolled
these problems. However, because a 7- to 8-cm incision i@nly if they fully understood the nature of the study and
required to accommodate the surgeon’s hand, some of tHgAVve written consent in advance. Approval by the institu-
benefits of minimal access surgery (reduced postoperatiiional review board at each participating institution was
pain, faster recovery, shorter hospital stay) are expected {handatory. All data were collected by research nurses.

be lost. Although initial reports of HALS suggested poten-b Thel 'I[-|anddPort lSysten::_coriSIS_trsh ofba bas? re:[tra(;]tor, a
tial usefulness in certain applications® many laparo- racelet, and a sleeve (Fig. 1). The base retractor has an

. . L . ___inflatable outer rim, an internal skirt, an internal ring, and an
scopic surgeons were discouraged by their initial experience

; . ; inflation pump with a valve. The bracelet should be placed
with early prototypes of hand-assist deviceés. : o, : .
. under sterile conditions to the wrist of the surgical gown
The HandPort System (Smith and Nephew Inc., Endos

o X “~>over a surgical glove. A second pair of brown gloves to
copy Division, Andover, MA), a new hand-assist device nrevent glaze is placed over the bracelet. The sleeve of the

developed in collaboration with the Department of Surgeryyeyice is then placed over the forearm and its tapered rigid
at the University of Massachusetts Medical School, wassng secured to the bracelet.

designed with special attention to ease of use, reliable The hand-assist device should be placed after the abdo-
maintenance of pneumoperitoneum, and hand comfort. Thgyen has been insufflated. The distortion of the abdominal
purpose of this study was to test the HandPort System an@all under pneumoperitoneum changes the ultimate posi-
the potential applications of HALS in a feasibility study by tion and length of the incision. The size of the incision
a group of expert laparoscopic surgeons, The HALS Studyorresponds to the width of the surgeon’s hand.

Group. After loss of pneumoperitoneum, the inner ring and the
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Table 1. SURGICAL DATA AND LENGTH OF HOSPITAL STAY FOR VARIOUS

PROCEDURES
Conversion Estimated
Operative to Open Length of Blood Loss Pneumo. Hand
Procedure n Time (min) Surgery (n) Stay (days) (mL) Leakage (n) Fatigue (n)
Colorectal procedures 37
Sigmoid resection 20 176 = 77 0 6.2 (3-12) 277 5 7
Right hemicolectomy 10 145 £ 72 1 7 (4-12) 69 2 0
Resection rectopexy 3 123 £ 60 0 4 217 0 0
Subtotal colectomy 2 135 + 14 0 5.5 (4-7) 130 0 0
Transverse colectomy 1 90 0 8 0 0 0
Laparoscopic cholecystectomy, 1 290 0 10 50 0 0
hand-assisted laparoscopic
splenic flexure mobilization,
open sigmoidectomy and
bladder repair
Splenectomy for splenomegaly 8 177 = 33 0 4.7 (2-9) 463 5 6
Living-related donor nephrectomy 7 277 = 30 0 4.3 (3-7) 117 0 0
Gastric banding (Mason) 4 80 = 18 0 4.5 12.5 0 1
Partial gastrectomy 2 208 = 22 1 5 50 0 0
Cryoablation of liver metastases 1 140 0 5 50 1 0
Aortobifemoral bypass grafting 1 245 0 3 500 0 0
Diaphragmatic and paraesophageal 1 206 0 4 50 1 0
hernia repair
Omental flap elevation for sternal 1 250 0 10 500 0 0
wound closure
Meckel diverticulectomy 1 79 0 5 100 1 0
Gastropexy 1 40 0 NA 100 0 0
Adhesiolysis (extensive) 1 194 0 1 300 1 0
Right adrenalectomy 1 110 0 4 0 0 0
Retroperitoneal tumor resection 1 137 0 3 100 1 0
Abdominal exploration 1 217 0 NA 200 0 0

skirt of the base retractor are placed in the abdominal cavityesection rectopexies, 1 transverse colectomy, and 1 hand-
and flattened on the internal surface of the abdominal wallassisted laparoscopic splenic flexure mobilization as part of
The base retractor is then inflated to seal the inner ring ane combined laparoscopic cholecystectomy and open sig-
a part of the skirt against the abdominal wall. The valve ismoidectomy with bladder repair. Splenectomy for spleno-
then closed. The surgeon’s hand is inserted into the abdanegaly was performed in eight patients, living-related do-
men through the base retractor, the sleeve is everted, and it®r nephrectomy in seven, Mason-type gastric banding for
wider end is snapped onto the inflated outer rim; pneumomorbid obesity in four, and partial gastrectomy in two. In
peritoneum is then reintroduced. An insufflation cap, an-addition, isolated cases of the following procedures were
other part of the system, may seal the base retractor an@icluded: cryoablation of liver metastases, aortobifemoral
maintain pneumoperitoneum, which allows the surgeon taypass grafting, diaphragmatic and paraesophageal hernia
continue with standard laparoscopy if needed. repair, sternal wound deidement and omental flap eleva-

For the purpose of this study, conversion to open surgeryion for sternal wound closure, Meckel’s diverticulectomy,
was defined as removal of the base retractor and extensigjastropexy for gastric volvulus, extensive adhesiolysis,
of the incision to complete the procedure safely for reasongight adrenalectomy, retroperitoneal tumor resection, and
other than specimen extraction. All values are expressed afhdominal exploration for metastatic gastric cancer.

mean= standard error of the mean. Surgical data with length of procedure and hospital stay
for the various procedures are summarized in Table 1.
RESULTS Indications for surgery are listed on Table 2. The location

and type of incisions used are listed in Table 3. Three

Sixty-eight patients were entered in the study. There werdourths of surgeons preferred to use their nondominant hand

39 women and 29 men; mean age was 54.47.7 years, in the abdomen (Table 4). The mean incision size for hand
mean weight was 75.4 17.6 kg, and mean height was insertion was 7.45- 0.9 cm, and the mean glove size was

165.6 = 10.6 cm. Thirty-seven colorectal procedures were7.44 = 0.47. In total, 51 resected specimens were delivered
performed: 20 sigmoid resections, 10 right hemicolectothrough the HandPort, 3 of which required extension of the
mies, 2 subtotal colectomies with ileorectal anastomosis, &cision (5.9%). Warm ischemia time for the living-related
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Table 2.

INDICATIONS FOR SURGERY

Procedure

Indications

Colorectal procedures
Sigmoid resection

Right hemicolectomy

Resection rectopexy

Subtotal colectomy

Transverse colectomy

Laparoscopic cholecystectomy, hand-assisted laparoscopic
splenic flexure mobilization, open sigmoidectomy and
bladder repair

Splenectomy for splenomegaly

Living-related donor nephrectomy

Gastric banding (Mason)

Partial gastrectomy

Cryoablation of liver metastases

Aortobifemoral bypass grafting

Diaphragmatic and paraesophageal hernia repair

Omental flap elevation for sternal wound closure
Meckel diverticulectomy

Gastropexy

Adhesiolysis (extensive)

Right adrenalectomy

Retroperitoneal tumor resection

Abdominal exploration

Malignant tumor, diverticulosis, sigmoid volvulus, Crohn’s disease,
endometriosis, adenomatous polyp

Malignant tumor, villous adenoma

Rectal prolapse

Slow transit, chronic constipation, Crohn’s disease

Carcinoma of the transverse colon

Cholelithiasis, colovesical fistula, umbilical hernia

Myelofibrosis, lymphoma, chronic myelogenous leukemia, chronic
lymphocytic leukemia, beta-thalassemia intermedia

Organ donation

Morbid obesity

Benign gastric tumor, antral vascular ectasia (watermelon stomach)

Colon cancer with liver metastases

Bilateral leg claudication

Posttraumatic left diaphragmatic hernia with colon, spleen, and small bowel
protruding into thorax

Sternal instability after coronary artery bypass grafting

Ulcerated Meckel diverticulum

Organoaxial gastric volvulus

Partial small bowel obstruction, radiation disease, adhesions

Right adrenal tumor, Cushing syndrome

Retroperitoneal tumor

Upper gastrointestinal bleeding, gastric tumor

donor nephrectomies was less than 1 minute in all procegastropexy for organoaxial gastric volvulus died on postop-
dures. erative day 13, and a 65-year-old man with chronic myelog-
The mean pressure of pneumoperitoneum wasc144  enous leukemia, anemia, leukocytosis, weight loss, and
mmHg. Some leakage of pneumoperitoneum through thehronic obstructive pulmonary disease, who underwent
HandPort device was encountered in 17 procedures (25%$plenectomy for splenomegaly, died on postoperative day 9.
but in only one was conversion to open technique required
as a result of this prot')lem.. Hand fqtlgue durln_g some part OBISCUSSION
the procedure, ranging in severity from mild fatigue to
severe cramping, was noted in 14 procedures (20.6%). In Some advanced minimal access surgical procedures have
two procedures (2.9%), the hand-assisted laparoscopic techeen criticized for being technically too demanding, too
nigue required conversion to conventional open surgerylong, too expensive, or unsafe. Although instrumentation
with removal of the HandPort and extension of the incision:has dramatically improved over the past 10 years, the lack
a right hemicolectomy in an obese patient, where the interef three-dimensional visualization, the absence of gentle
nal skirt of the base retractor proved to be too short and thand safe laparoscopic retracting devices, and the lack of
device kept slipping out of the incision, and a gastrectomytactile feedback are still occasional sources of frustration in
for a benign gastric tumor, where the size and the locatiorthe operating room.
of the lesion necessitated the conversion. Hand-assisted laparoscopic surgery is a new concept for
Postoperative complications were recorded in 18 patientsurgeons. It offers the ability to perform more complex
(Table 5). No postoperative complication was directly re-operations more safely by allowing tactile feedback, gentle
lated to the HandPort device. Bleeding developed in ondraction and countertraction on tissues, and digital blunt
patient on postoperative day 1 after a hand-assisted lapardissection. However, the 7- to 8-cm incision required may
scopic splenectomy for splenomegaly; he was eventuallyesult in increased postoperative pain and wound complica-
managed by fluid resuscitation, transfusion, and splenitions.
artery embolization. A transection line leak developed in Perhaps the most suitable operations for HALS are those
another patient as a result of stapler malfunction on postthat require extraction of a specimen and therefore necessi-
operative day 6 after Mason-type vertical gastric bandingate an incision anyway. These procedures might be the
for morbid obesity. This patient underwent laparotomy andmost suitable for surgeons to consider for HALS. Partici-
the leak site was oversewn. pants in this study group were free to test the device in any
Two patients died: an 88-year-old woman who underwentomplex advanced laparoscopic procedure if they believed
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Table 3. LOCATION AND TYPE OF THE
HANDPORT INCISION

Procedure

Hand-Assisted Incision

Sigmoid resection

Right hemicolectomy

Resection rectopexy
Subtotal colectomy

Transverse colectomy

Laparoscopic cholecystectomy, hand-
assisted laparoscopic splenic flexure
mobilization, open sigmoidectomy and
bladder repair

Splenectomy for splenomegaly

Living-related donor nephrectomy
Gastric banding (Mason)

Partial gastrectomy

Cryoablation of liver metastases

Aortobifemoral bypass grafting

Diaphragmatic and paraesophageal hernia
repair

Omental flap elevation for sternal wound
closure

Meckel diverticulectomy

Gastropexy

Adhesiolysis (extensive)

Right adrenalectomy

Retroperitoneal tumor resection

Abdominal exploration

LLQ transverse (13)
LLQ oblique (3)
RLQ transverse (2)
Pfannenstiel (1)
Left paramedian (1)
RLQ transverse (6)
LLQ transverse (2)
Lower midline (2)
LLQ transverse (3)
Suprapubic transverse (1)
Lower midline (1)
Upper midline
Lower midline

LUQ oblique (5)
Lower midline (2)
Upper midline (1)
LLQ oblique (5)
Lower midline (2)
RLQ transverse (3)
RUQ transverse (1)
Left subcostal (2)
RUQ transverse
Upper midline
Upper midline

Upper midline

Suprapubic transverse
RLQ transverse

LLQ oblique

RUQ oblique

RLQ transverse

Upper midline

LLQ, left lower quadrant; LUQ, left upper quadrant; RLQ, right lower quadrant;

RUQ, right upper quadrant.
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they were too difficult or time-consuming for purely lapa-
roscopic surgery.

We found that the vast majority of indications for HALS
were colorectal disease. This reflects the fact that colorectal
operations are complex and difficult to perform purely lapa-
roscopically, which also explains why the penetration of
laparoscopic colorectal surgery has been low among colo-
rectal surgeons. But because the prevalence of colorectal
disease in Western societies is highan increasing num-
ber of procedures can be performed laparoscopiédify:>
In addition, in colorectal procedures an incision is often
required for extraction of the specimen, so it is a natural fit
for HALS.*®

The base retractor component of the device served as an
excellent retractor in itself, allowing surgeons to perform
extracorporeal anastomoses. If direct visualization of the
surgical field was optimal through the device, then part of
the procedure could be performed with conventional open
techniques. Participants in the study group did not consider
such procedures to have been converted to open surgery
unless the base retractor was removed and the incision
extended to complete the procedure.

The most important characteristic of a HALS device is
reliability. When we developed the HandPort device, we
believed that it had to adhere to three principles: ease of use,
reliable maintenance of pneumoperitoneum, and the ability
to switch rapidly between open, laparoscopic, and hand-
assisted laparoscopic techniques. Previous devices were not
reliable. The first reports of HALS described makeshift
attempts to maintain pneumoperitoneum, and initial hand-
assist devices had problems maintaining pneumoperitoneum
and produced arm discomfort®* However, because of
the inherent appeal of placing the hand in the abdominal
cavity, we believed that a reliable device would allow the
widespread development of HALS."18

We found several surgical procedures in which use of the
hand was considered beneficial. One of the most significant
was laparoscopic living-related donor nephrectomy. Living-
related donor nephrectomy effectively addresses the in-

that the use of the hand would be of benefit or if specimercreasing shortage of donor kidneys. The availability of
removal was necessary. In addition, the participants atminimal access techniques for safe removal of a kidney for
tempted to replace conversion to open surgery with converorgan donation appeals to many potential donors. Excellent
sion to hand-assisted laparoscopic surgery if temporary tagesults have been published with the conventional laparo-
tile feedback or manual assistance was thought to becopic technique, but an extraction incision is always re-
helpful Finally, procedures were considered for HALS if quired to remove the resected k|drﬂeqy]'he critical mo-

Table 4. SURGEONS’ HAND DOMINANCE
AND HAND USED IN THE ABDOMEN

Hand Used
Dominant Hand Left Right Both
Left (3) 0 3
Right (38) 29 7 2
Ambidextrous (27) 15 12

ments of this procedure are the minutes that pass between
the transection of the renal artery and the placement of the
kidney in iced saline solution (warm ischemia time). In this
subgroup of patients, we found a definite advantage in terms
of minimizing warm ischemia time. In addition, we believe
that with the hand in the abdomen, we can gain more vessel
length at the time of renal artery and vein transectioft:
Therefore, this has become the standard of care in our
institution.

Another subgroup of procedures requiring special atten-
tion is laparoscopic splenectomy, which has become the
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Table 5. POSTOPERATIVE COMPLICATIONS AND MANAGEMENT

Procedures

Postoperative Complications

Management

Sigmoid resection

Right hemicolectomy

Splenectomy for splenomegaly

Living-related donor
nephrectomy

Gastric banding (Mason)

Partial gastrectomy

Cryoablation of liver
metastases

Omental flap elevation for
sternal wound closure

Gastropexy

Retroperitoneal tumor resection

POD, postoperative day.

. Puimonary embolus on POD 3

. Nausea on POD 2

. Decreased breath sounds bilaterally on POD 2

. Nausea, vomiting on POD 5

. Urinary tract infection on POD 5

. Alteration in mental state, confusion on POD 3

. lleus on POD 4

. Pleural effusion on POD 3

. Bleeding on POD 1

. Anemia on POD 0, multiple organ failure on
POD 8, death on POD 9

Subcutaneous emphysema on POD 5

WN =+ WN =+ »~wnN =

Transection line leakage on POD 6
1. Hypertension on POD 3

2. Hypertension on POD 0
Arrhythmia, atrial fibrillation on POD 2

Cardiac dysrhythmia on POD 0

Patient died on POD 13
Readmission for postoperative ileus POD 7

. Anticoagulation

. Antiemetic

. Albuterol inhaler

. Antiemetic

. Antibiotic

. Stopped narcotics

. NPO, intravenous fluids, Gastrografin enema

. Drainage

. Transfusion, emergent splenic artery embolization
. Multiple transfusions

WN =+ W= D~wN =

No treatment, follow-up in 1 month

Laparotomy, suture

1. Antihypertensive medication

2. Antihypertensive medication
Pharmacologic treatment with metoprolol

Electrical cardioversion

NPO, intravenous fluids, slowly advanced to regular
diet

Figure 2. Strategy of port placement in hand-as-
sisted laparoscopic surgery. Basic principles of in-
strument triangulation should be followed, with the
hand considered as an instrument. This technique
minimizes intraoperative hand fatigue.
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gold standard in spleen removal®®
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However, massive believe this will become a part of the surgeon’s armamen-

spleens can be challenging, because current laparoscogarium and will be incorporated into the modern paradigm
devices are often inadequate for safe retraction of the@f laparoscopic surgery.

spleen; they can easily lacerate the splenic surface, espe-

cially when the spleen is bulky. The probability of bleeding Raeferences

is therefore high, and it is usually impossible to provide
hemostasis once such a lesion occurs. In an analysis of 13-
laparoscopic splenectomies for spleens more than 1000 9,
Targarona et &f noted that splenomegaly should not be
considered a contraindication for the laparoscopic approachs.
However, most authors still warn against attempting lapa-
roscopic surgical management in such instances, or recom-
mend preoperative splenic artery embolizatiéi>We be-
lieve that the hand allows improved manipulation of the 5.
spleen and easier bagging for extraction and ensures imme-
diate hemostasis. At this stage, we do not consider the usé€
of HALS necessary for normal-sized spleens. 7

Other procedures that may be of interest in specialized
practices have been described, including hand-assisted lap&-
roscopic aortic surgery, cryoablation of liver metastases,
diaphragmatic and paraesophageal hernia repair, and thg
development of an omental flap for closure of a sternal
wound. 10.

There are some caveats to HALS and the HandPort
device. In massive obesity, the device is less likely to be
reliable because of inadequate skirt length. This issue has
been addressed by creating a longer (and adjustable) ski¥2.
length. If the device is placed too clos&Z cm) to bony
prominences (e.g., inherent or rib margin), the falciform,,
ligament, or adhesions such that the internal rim is de-
formed, there can be air leakage. In all other circumstanceg4.
we found the device to be suitable for our purposes.

Most surgeons (78%) preferred to place their nondomi- g
nant hand in the abdomen. Hand fatigue occurred in 14
procedures, the majority being left-sided abdominal procei6.
dures (splenectomy, sigmoid resection). The surgeon some-
times had to remove and rest the hand for a few minutes;,
The best way to prevent hand fatigue is careful choreogra-
phy and planning of trocar and HandPort placement. Thés.
location of the incision depends on the target organ and on
whether the surgeon is left- or right-handed. The basic
principle of instrument triangulation is valid for HALS, »q.
with the hand being considered as an instrument (Fig. 2).
For precise planning of the procedure, laparoscopy should
always precede placement of the HandPort incision. Th
HandPort incision should never be placed directly over the
target area: some distance should be allowed for forward2.
access. Finally, the HandPort incision should be planned so
that turning it into a full conversion incision can be done
with a simple extension, if necessary.

In summary, HALS using the HandPort device appears t@4.
be a feasible approach to advanced laparoscopic surgery. It
may allow surgeons to perform more complex operations b
offering the surgeon the advantages of tactile feedback, safe
retraction, and the ability to perform blunt dissection. We
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Discussion Intuitively, the hand-assisted laparoscopic technique is a good
idea. Let's simply retain the ability of the surgeon’s finger to
DRr. R. SotT Jones (Charlottesville, Virginia): During the last touch, feel, and manipulate tissues as we would with an open
10 years, with the development and advancement of laparoscopfocedure. And this HandPort truly does allow that.
and thoracoscopic surgery, we have really seen this great advanceBut | think we also have to be a little bit cynical and critical and
which has improved care and decreased hospitalization and stingay, well, did the experiment really work? What happened with the
ulated a lot of technological development and real skill develop-real outcomes in this study? Because | know there are some cynics
ment in the profession, and that’s going to continue, clearly, for then the audience who would say “Colon resections, going home on
foreseeable future. The development of this HandPort is just anthe sixth or seventh day, it's the same that you get with an open
other important step in this process that | think we have to continugrocedure with full-time clinical surgeons.” This procedure clearly
to encourage. took longer than an open procedure, and there is additional cost—
| basically had two questions. First, an observation. It seems tmot just with the HandPort device but also with the additional OR
be a matter of judgment about when to go from laparoscopic taime.
HandPort to open procedure. In other words, is there some point at And, finally, there might even be one or two of you that might
which an open procedure might be just as well or better in termssay, “Well, one or two of those complications might have been
of recovery and exposure, and so forth, as HandPort? Obvioushavoided with an open procedure.” Without question, | think there
you will only answer that question with additional experience. Butare clearly patients that benefit from the hand-assisted laparoscopy,
I would appreciate it if in closing you would comment a little bit byt it still remains unclear exactly who those people are.
about the judgment in this gray zone between purely laparoscopic pr, Meyers, | wonder would your data have been stronger if you
and an open procedure, which is where you are working. And howhad concentrated all your work in one center where you can
are you planning to address that and develop it in the future? control for the expertise of surgeons? If the answer is yes, and |
My second question is to ask whether this device is readilysyspect it is, then there is implication of a fairly steep learning
available to surgeons at the moment in the marketplace. If yoyrve. So the next question is, can this technology be incorporated
could tell us whether we could get this and use it without being injntq the practice of a broad range of surgeons across the country?
your protocol, | think the audience would be interested to know Finally, as a surgeon who has really enjoyed the growth of
th_at. And that did remi_nd me of one other question thgt,_ i”eVitabl_y'Iaparoscopy in the last 10 years, | do have to ask, are we nearing
will come up, and | might as well go ahead and get it in now—if y,o oint where we are having full maturation of laparoscopic

you would comment on what does this do to the relative cost of thei')enefits with a diminishing yield with all of our new technologies?
procedure when you use your HandPort.

h h Caroling): Dr. Georce C. Horrman (Norfolk, Virginia): | very much
DR ;HEODERE ’I\l PAPPAS (I%ur a(T'. Nort aro ma).hl %an enjoyed hearing this paper, which addresses one of the fundamen-
remem ?r when | was a resi ent doing a rotation at the _OStO?aI inherent weaknesses of laparoscopic surgery—our ability to
Children’s Hospital, and | had started an appendectomy with Aol and palpate the bowel. We lose that sense of touch.

incision that was too small. Harvey Hendron came in, and in a very . .
. . L A number of years ago, we presented a paper at this meeting
kind and supportive way, told me | had made the incision way too . - . .
L . . about our experience with laparoscopic colectomy. In the discus-
small and that incisions heal side-to-side, not end-to-end.

We then all learned through lap/chole that that wasn't true, thaﬁ'on’ Dr. Jonathan Rhoads told a story about a patient upon whom
T L e had done an open appendectomy many years ago and who came
size is important with incisions, and then we became smaller an%

smaller with our incisions, to the point of microinstruments. And ack in recent years with nondescript abdominal pain and some

now we are hearing that a 7-cm incision really doesn’t make ar|ght-5|ded tenderness. Eventually, the patient had a laparoscopic

difference, that it is okay to make a bigger incision. My questionChOIeCySteCtomy and it didn't help; ultimately the patient was

is, what is the importance of the size of the incision? Are therefounol to have a cancer of the cecum, which was hidden from the

other factors that are, in fact, more important in the recovery of thd@paroscopic eye behind the_ adhesions (_)f the old appendectomy
patient? Does the placement of a retractor have greater impoflo™ many years ago. He pointed out, | think correctly so, that the
tance? The temperature of the bowel? Are there other factors thdfSS ©f the sense of touch and palpation probably cost this patient
need to be discussed? an earlier diagnosis. So it is a concern, and it leads to my first
Why is it okay to make a 7-cm incision, and your implication duestion. _ _ _ _
being that the patients recover in a similar fashion? Will this technique ever become inexpensive enough and effi-
The second question is what are the costs involved with thi§'em enough for us to use it in routine laparoscopic cases, or will
technique and is the presumed time savings paid for—do the tim# always be reserved for the more complex procedures?
savings pay for the instrument itself or does it exceed the cost of My second question comes from the point of view of the patient:
a conventional laparoscopic procedure? is this a step forward or a step back? In looking at the data, patients
The third question: you have assembled an array of experts ifitayed in the hospital 6 to 7 days after a right or left colectomy.
this study. But did you have a sense that these experts would havihose are numbers that | associate more with an open procedure.

been able to do all these procedures laparoscopically if this pofPperative times were between 2 and 3 hours for a colon resec-
was not available? tion—again, more like the learning curve of a laparoscopic pro-

cedure. Do we expect the clinical course of these patients to be like
Dr. C. RanpLE VovLEs (Jackson, Mississippi): I, too, congrat- that of a laparoscopic case or an open procedure?
ulate Dr. Meyers on orchestrating an international study, 10 dif- Once you get your hand in, there must be a great temptation to
ferent centers, six countries, and 20 surgeons. And perhaps it alqaut in pads, packs, or retractors to keep the bowel out of the way
leads to what is potentially one of the weaknesses, in that therso you can see what you are doing. Do you do that? Do you avoid
were 68 patients spread among these different places. it? Does it make any difference?
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Dr. JoHN G. HUNTER (Atlanta, Georgia): Laparoscopy has been operating times were similar to pure laparoscopic surgery, so this
limited for the last 10 years by the inability to remove large will be an added-on cost at this point in time. | think there was a
specimens without morselating them beyond recognition, but thigomponent of learning curve with respect to our first uses of the
technology really allows us to do that. | have two questions, one otlevice, and | actually think that those numbers—i.e., the operating
them very specific, one general. time—uwill come down.

The general question amplifies upon what the other discussants In response to the comment that the operative times in general
have said. What are the data that hand-assisted laparoscopygre long, | must say that one has to remember that the cases
superior to conventional laparoscopy? | think many discussantselected for HandPort usage were, by and large, the more difficult
have concluded that it enables procedures to be done that could ngises. Easy cases among this group of advanced laparoscopic
otherwise be accomplished with laparoscopy, but are there datgyrgeons were handled purely laparoscopically. It was those cases
available proving this? in which there was a phlegmonous mass or some other factor that

The second question is technical. How does one choose the siigade the surgeon believe that the introduction of the hand would
for the HandPort? Do you put it in the central abdomen? If so, doe$)e peneficial that were tackled using the HandPort device.
it getin the way of the laparoscope? Do you putitin the peripheral e other question that was asked was what are the factors that

abdomen? Specific to that, how do you use it for a massive spleeng .y e responsible for improving patient outcome in laparoscopic

| have been trying to determine whether it is worthwhile to use thissurgery. The simple answer is that we are not sure. The early

device for massive splenomegaly. Do you have any experiencgqyer that appealed to most of us was that incision size had a role.
with this application® But | think that there are other issues, for example, bowel manip-
. . . . ulation, desiccation of the bowel, or temperature differences that
Dr. DemeTris E. M. Liwiv (Closing Discussion): Starting occur with an open incision that may cause ileus or other problems.

from the top, with Dr. Jones’ comments, | think that the purpose ofSo | don't think we know what the real factors are.

this trial was not to determine whether this was better than pure . L
There were also some questions about whether or not it is useful

laparoscopy or open surgery, because it was not comparative 't%r routine or complex operations. | think for the experienced

nature. But we have completed a trial of hand-assisted laparo- . L
. . -._laparoscopic surgeon, it will be very useful for complex opera-
scopic surgery versus pure laparoscopic colorectal surgery utiliz-

ing the same groups of surgeons. We have 75 cases accrued: tlgns. They will probably continue to do routine operations purely

have closed the trial, and we are on the brink of presenting thaméparoscopically. | think, however, it will allow neophyte laparo-

The resuilts of that trial lead me to believe that there is a benefit i cCPIC Surgeons to do more complex operations than they would
some cases of colorectal surgery with the hand-assisted approadifrmally do laparoscopically. o

Our next trial will be a pure hand-assisted laparoscopic surgery 'S it @ step forward or a step back? I think it is a step forward,

trial versus open colorectal surgery utilizing the same group 0¥)eca_use I do think that more patients will be operated on laparo-
surgeons to try and answer some of the questions that have be&foPically and some of these patients will do better than with

asked here. conventional open surgery.

The device is readily available. It was FDA-approved about 6 Finally, how do you use the device? Determining the appropri-
months ago, and we ran these two trials concurrently in order tét€ Strategy for this device is critical, because if you use your hand
facilitate FDA approval. It's now available from Smith and ineffectively, it gets in the way. Making an incision over the
Nephew Endoscopy for around $400. | think, as competitiveStructure is a mistake; you can’t see around your hand. So typically
products arise, the costs will go down significantly. we use the hand like a triangulation port so that your hand and the

Regarding Dr. Pappas’s concerns about incision size, we have@issecting instrument approach the structure at about a 60- to
been intrigued by the same issues. The question for hand-assist8@-degree angle, and in that way, the hand is most efficiently used.
laparoscopy is, if we go a little bit larger with the hand, how detri- Typically for a splenectomy, | use my right hand through a left
mental is that? | think the only way to answer that is with comparativeupper quadrant incision and my left hand is the dissecting hand
trials, which we are trying to do to really be able to put numbers onthrough the midline, and | am able to approach the hilum of the
what the benefit is or whether or not there is a benefit. spleen, which is the important area, at about at 60- to 90-degree

In response to other questions, | think at this point there is arangle to be able to facilitate the dissection of the hilum, which is
increased cost. Certainly from the colon trial, we found that thethe most important aspect of that operation.



