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ABSTRACT

Background and Objectives: To evaluate outcomes for
simple hand-assisted laparoscopic nephrectomy (HALSN).

Methods: A retrospective chart review was performed at
our institution for all patients who had undergone HALSN
from January 2002 to January 2009. Thirty-three patients
underwent HALSN during this time period and were
matched with 33 patients who underwent radical hand-
assisted laparoscopic nephrectomy (HALRN).

Results: Operative times were similar between both
groups (301 vs 286 min for HALSN vs HALRN; P�.54).
There were no intraoperative or postoperative transfu-
sions in either group. There was one conversion to open
nephrectomy in the HALSN group in a patient with xan-
thogranulomatous pyelonephritis and no conversions in
the HALRN group. The mean opioid equivalence require-
ment was not statistically different between both groups
(110 vs 120 for HALSN vs HALRN, P�.70). Mean hospital
stay was similar for patients undergoing HALSN and
HALRN (5.0�3.8 days vs 4.0�1.2 days, P�.63). There was
1 major complication in the HALSN group (pulmonary
embolus) and no major complications in the HALRN
group. Rates of minor complications were comparable
between the 2 groups (18% vs 24% for HALSN vs HALRN).

Conclusions: HALSN may be associated with similar op-
erative times and length of postoperative hospital stay as
well as comparable complication rates compared to
HALRN.
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INTRODUCTION

Since the first report of laparoscopic nephrectomy by
Clayman et al in 1991,1 laparoscopy has emerged as the
standard of care for benign renal disease requiring surgi-
cal intervention. Laparoscopic simple nephrectomy has
been used to remove the kidney in nonmalignant situa-
tions, such as poor renal function in the setting of refrac-
tory pain, renovascular disease, congenital UPJ obstruc-
tion, and chronic calculus disease with poor renal
function, malignant hypertension, chronic pyelonephritis,
autosomal dominant polycystic kidney disease, xan-
thogranulomatous pyelonephritis (XGP), and reflux ne-
phropathy.2 However, laparoscopic simple nephrectomy
has been regarded as a technically difficult operation in
some of these conditions due to the scarring and inflam-
mation that can accompany these nonmalignant condi-
tions. Some have advocated the use of the open approach
in these cases feeling that a laparoscopic approach would
take longer and be more difficult for these indications.
The first reported urologic case of hand-assisted laparo-
scopic surgery using a sleeve in the United States by
Nakada et al3 in 1997 has proven to be an important
addition to laparoscopic renal surgery. The tactile feed-
back and the ability for gentle retraction, dissection, and
the compressive abilities of the intraperitoneal hand can
further aid the surgeon in more technically challenging
cases.2,4 Moreover, minimally invasive simple nephrec-
tomy and the tedious dissection required in cases where
there is more inflammation and fibrosis due to a history of
infection or in cases where the patient has a previous
history of abdominal surgery can be simplified with the
more tactile approach. Despite the fact that the hand-
assisted approach has been available since 1997, there is a
dearth of outcome data regarding laparoscopic hand-as-
sisted simple nephrectomy. We present the largest series
of simple hand-assisted laparoscopic nephrectomies in
the literature to evaluate the feasibility of the procedure
with regard to surgical outcomes.

MATERIALS AND METHODS

After institutional review board approval, a retrospective
chart review was performed at our institution for all pa-
tients who had undergone HALSN from January 2002 to
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January 2009. Thirty-three patients underwent HALSN
during this time period at our institution by 3 surgeons
(TDM, SPH, SYN) and were matched with 33 patients who
underwent HALRN during the same time period and by
the same surgeons. Even though patients undergoing
HALSN and HALRN underwent surgery for different pa-
thologies (benign versus malignant pathology), the pur-
pose of matching HALSN patients to patients undergoing
HALRN was to control for the use of the handport.

Patients undergoing HALSN and HALRN underwent the
same preoperative regimen. On the day of surgery, they
received a dose of preoperative antibiotics, and sequential
compression devices were placed on their lower extrem-
ities. All patients underwent endotracheal intubation with
placement of an orogastric tube to decompress the stom-
ach as well as Foley catheter placement. Hand-assisted
laparoscopic nephrectomy was performed via the stan-
dard approach.5 Veress needle entry was used to establish
pneumoperitoneum and to allow more exact placement
of the handport. In cases of prior abdominal surgery or
where intraabdominal adhesions may be present, the
handport incision was created first and pneumoperito-
neum established through the GelPort device (Applied
Medical, Rancho Santa Margarita, CA). All cases were
performed via a transperitoneal approach.

The handport incision with two 12-mm ports was placed,
depending on the affected side and the dominant hand of
the surgeon. The GelPort device was utilized as the hand-
assist device for all of our procedures. Intraabdominal
adhesions, when present, were taken down sharply with
laparoscopic shears. For HALSN, Gerota’s fascia was in-
cised and entered, and the plane between Gerota’s fascia
and the renal capsule was dissected using the Harmonic
scalpel (Ethicon Endosurgery, Cincinnati, OH). In cases
where this plane was obliterated by inflammation, the
kidney was mobilized outside of Gerota’s fascia similar to
the approach used for HALRN.

Demographic information, intraoperative parameters,
postoperative course and final pathology were all ex-
tracted from patient charts. Institutional review board ap-
proval was attained for the study. The Student t test and
Fisher’s test were used for statistical analysis, and the level
of significance was set at P�.05.

RESULTS

Of the 33 patients in each group, there was a statistically
significant difference in the mean age of patients and the
American Society of Anesthesiologists (ASA) score but not
in patient body mass index (BMI) between the 2 groups
(Table 1). The main indications for surgery in patients
who underwent HALSN included flank pain, chronic uri-
nary tract infections, and urolithiasis (Table 2).

Thirty-six percent of the patients undergoing HALSN had
a previous history of urolithiasis, and all of them had
undergone treatment including ureteral stent placement,
ureteroscopy, or percutaneous nephrolithotomy (Table
2). Twelve patients in the HALSN group had undergone
previous abdominal surgery (3 hysterectomies, 2 renal
transplants, 1 exploratory laparotomy, 3 appendectomies,
1 radical cystectomy, 2 pyeloplasties) compared to 5 pa-
tients in the HALRN group (3 appendectomies, 2 hyster-
ectomies). Incisions for the handport included 16 midline,
8 right lower quadrant (Gibson), 7 left lower quadrant
(Gibson), and 2 right upper quadrant (for right HALSN by
a left-handed surgeon). The mean renal function of the
affected side in patients undergoing HALSN by nuclear
renal scan was 9.0%. The mean tumor size for patients
undergoing HALRN was 5.0�2.3cm.

HALSN had similar operative times compared to HALRN
(Table 3). Despite a statistically significant difference in
the operative blood loss between the groups, no transfu-
sions were required. There was one conversion to open
surgery in a patient with xanthogranulomatous pyelone-

Table 1.
Demographics

Simple Hand-assisted
Laparoscopic Nephrectomy

Radical Hand-assisted
Laparoscopic Nephrectomy

P Value

Male:Female 10:23 17:16 —

Right:Left 20:13 21:12 —

Mean Age 51 63 �.01

Mean ASA 3.1 2.7 �.01

Body Mass Index (kg/cm2) 34.8 35.8 .42
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phritis due to failure to progress, because of extensive
adhesions and fibrosis. The postoperative mean opioid
equivalence usage per patient was not different between
the 2 groups (110 vs. 120, P�.70). The mean hospital stay

was longer for the HALSN group (5.0�3.8 days vs 4.0�1.2
days) but not significantly different. One patient in the
HALSN had a major complication (postoperative pulmonary
embolus) compared to no major complications in the
HALRN group. Both groups had a comparable minor com-
plication rate (18% and 24% for the HALSN and HALRN
groups, respectively). The minor complications in the
HALSN included 4 patients with postoperative ileus, 1 pa-
tient with new postoperative atrial fibrillation requiring med-
ical conversion to normal sinus rhythm, and 1 patient with
postoperative fever and atelectasis. The 8 minor complica-
tions in the HALRN group included 2 patients with postop-
erative ileus, 1 patient with postoperative atrial fibrillation
requiring medical conversion to normal sinus rhythm, 1
patient with urinary retention, 3 patients with postoperative
fever and atelectasis, and 1 superficial wound infection
treated with oral antibiotics. Pathology specimens for the
HALSN patients revealed no evidence of malignancy in all of
the specimens with 67% (n�22) of the patients having evi-
dence of chronic pyelonephritis and 3% with XGP (n�1).

DISCUSSION

The presence of inflammation and fibrosis in benign renal
conditions can make laparoscopic simple nephrectomy a
technically challenging procedure. The operative times and
the conversion rates to open surgery in these cases have
been reported to be higher compared to those with nonin-
flammatory renal conditions.6 Duarte et al7 retrospectively
compared 50 laparoscopic simple nephrectomies for inflam-
matory causes (based on pathology) with 29 simple ne-
phrectomies in noninflammatory kidneys. They found a sig-
nificantly higher conversion rate to open surgery in the
inflammatory kidneys (28% vs 3%) as well as a higher trans-
fusion rate (12% vs 0%). The length of hospital stay for
patients undergoing simple laparoscopic nephrectomy in
patients with inflammatory conditions was longer than that
with noninflammatory conditions (8.3 vs 3.2 days).

Wolf et al8 were the first to compare patients undergoing
hand-assisted versus standard laparoscopic nephrectomy.
In patients with inflammatory renal conditions, they found
that the mean operative times for hand-assisted laparo-
scopic nephrectomy were significantly shorter than with
standard laparoscopic nephrectomy (229 vs 348 minutes).

They also found no significant difference in the time to
resumption of oral intake, length of hospital stay, analge-
sic requirements, and pain score between the standard
and hand-assisted laparoscopic nephrectomy groups.

Tan et al9 present the only other HALSN series in the
literature. Their series compared 22 cases of HALSN of

Table 2.
Indications and Comorbidities for Hand-assisted

Laparoscopic Nephrectomy

Indications No. (%)

Flank Pain 18 (55)

Chronic urinary tract infection 14 (42)

Urolithiasis 9 (27)

UPJ Obstruction 4 (12)

Renal Artery Stenosis 1 (3)

Comorbidities

Hypertension 14 (42)

Diabetes 3 (9)

History of Urolithiasis 12 (36)

Past Surgical History

Ureteroscopy 5 (15)

Ureteral Stent Placement 11 (33)

Percutaneous Nephrostomy Placement 3 (9)

PCNL 1 (3)

Abdominal Surgery 12 (36)

Table 3.
Intraoperative and Postoperative Comparison of Simple
Hand-assisted Laparoscopic Nephrectomy (HALSN) and

Radical Hand-assisted Laparoscopic Nephrectomy (HALRN)

HALSN HALRN P Value

Operative

Operative time (min) 301 286 .54

Estimated blood loss
(mL)

123 54 �.01

Conversion to open (n) 1 0 —

Postoperative

Mean opioid
equivalence
Requirement

110 120 .70

Mean hospital stay
(Days�SD)

5.0�3.8 4.0�1.2 .63

Major complications 1
(3%)

0 —

Minor complications 6
(18%)

8
(24%)

—
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inflammatory renal causes to 24 patients who underwent
HALRN for renal tumor. Patients undergoing HALSN for
inflammatory renal conditions had a 45% complication
rate (15% major complications, 30% minor complications).
The major complications consisted of conversion to open
surgery for bleeding, an intraoperative diaphragm injury
that was recognized and fixed laparoscopically, and a
death due to postoperative gastrointestinal bleeding in a
patient with gastroduodenal ulcers in a setting of
Zollinger-Ellison syndrome. The minor complications in-
cluded ileus, pneumonia, mild pancreatitis, temporary re-
nal impairment, and venous thrombosis of an upper ex-
tremity. In comparison, patients undergoing HALRN had a
21% complication rate (13% major, 8% minor). The mean
length of hospital stay was 7.2 days vs 4.7 days for the
inflammatory versus renal tumor group.

Our study showed that HALSN for inflammatory renal
conditions has comparable outcomes to those with
hand-assisted laparoscopic nephrectomy for renal tu-
mors. Both the HALSN and HALRN had similar compli-
cation rates (both major and minor complications), only
one patient undergoing HALSN underwent conversion
to open surgery compared to no conversions to open in
the HALRN group, and no patients in either group
required a transfusion. The analgesic requirements for
both groups were similar. The combination of a higher
number of patients in the HALSN group with previous
abdominal surgery (12 vs 5 patients) and the inflamma-
tory renal cause may account for the larger number of
patients with postoperative ileus in the HALSN group (4
vs 2 patients) and the longer length of hospital stay in
these patients. The rate of conversion to open in our

study is slightly better and our complication rates are
comparable to those of other contemporary laparo-
scopic simple nephrectomy series. (Table 4).7,9,10–16

Despite our comparable complication rates to rates of
other series, it is important to recognize that our HALSN
series was performed by 3 experienced laparoscopic
surgeons. We urge caution in proceeding with more
challenging cases in those with less laparoscopic expe-
rience.

Other studies have shown significantly higher operative
times in patients undergoing simple nephrectomy for in-
flammatory renal conditions compared to standard ne-
phrectomy. The overall operative times for patients in our
study undergoing HALSN was longer than that for HALRN,
though the difference was not statistically significant (301
vs 286 min; P�.54). The operative time for both groups in
our series may be due to a number of different factors. The
measurement of overall operative time in the medical
records included both anesthesia and operative times. The
operating room setting for the cases performed were in a
training institution, so both the anesthesia time and oper-
ative times may be increased due to teaching residents
throughout these cases. There was variability between the
overall operative times in this study. The average overall
operative time for one surgeon in the study was 384
minutes (15 cases), while the average overall operating
room time for the remaining 2 surgeons (18 cases) was
232 minutes. The overall estimated blood loss was rela-
tively low, and this may be due to more meticulous dis-
section in some cases. Finally, it should be noted that
though there was no difference in the BMI between
groups, both patient populations were obese (BMI�30kg/

Table 4.
Comparison of Different Techniques for Laparoscopic Simple Nephrectomy

Study Year Techniquea No. Cases Conversion (%) Complications (%)

Kim et al10 2009 TP 80 2 (3) Open 8 (10)

Hsiao et al11 2008 RP, TP 25 RP 17 TP 3 (7) Open 3 (7) RP3TP 14 (33) [21% Major, 12% Minor]

Duarte et al7 2008 Lap 50 14 (28) Open 2 (10)

Kapoor et al12 2006 TP 10 2 (20) Open 1 (10)

Tan et al9 2004 HALN 22 1 (5) Open 9 (45) [15% Major, 30% Minor]

Xu et al13 2004 RP 12 0 0

Gupta et al14 2004 RP 351 22 (6) Open 47 (13) [1% Major, 12% Minor]

Shekarriz et al15 2001 TP 12 2 (17) Open 0

Gaur et al16 2000 RP 38 6 (16) Open 17 (45)

aHALN�Hand-Assisted Laparoscopic Nephrectomy; RP�Laparoscopic Retroperitoneal Nephrectomy; TP�Laparoscopic Transperito-
neal Nephrectomy; Lap�Laparoscopic Nephrectomy (number of RP and TP cases in series not reported).
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m2), which may increase anesthesia time (difficult intuba-
tion), time for positioning, as well as operative time (in-
creased time for dissection) in both groups.

CONCLUSIONS

HALSN may be associated with similar operative times and
length of postoperative hospital stay as well as compara-
ble complication rates compared to HALRN. HALSN pres-
ents a practical approach in cases of inflammatory renal
conditions (XGP, pyonephrosis, chronic pyelonephritis)
or in patients with previous abdominal surgery. Tactile
feedback can further aid the surgeon when tissue planes
are obscured due to inflammation and multiple adhesions.
Hand assistance may be the minimally invasive approach
of choice in simple nephrectomy when significant scarring
or surgical complexity is expected.
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