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Abstract

Aim: The aim of the present study was to determine the minimally invasive nephrectomy for inflammatory renal
disease.

Methods: This was a observational study conducted in the Department of Surgery for the period of 2 years and
we included 100 patients.

Results: In the present study, 70% were women and 30% were men. Left side nephrectomy was performed in
65% of the cases. A positive history of urolithiasis was present in 54% of the cases, followed by urinary tract
infections (UTI) (44%), high blood pressure (HBP) (32%) and Type II diabetes mellitus (DM II) (10%). Mild
complications consisted in 6 cases of surgical site infection (SSI) that were treated with antibiotics, 4 dehisced the
skin incision and 4 presented ileum that resolved with medical treatment. The mean operative time for patients
who did not required conversion to open surgery was 204£86 min, for the conversion ones was 386+174 min. The
mean estimated blood loss for patients who did not required conversion to open surgery was 2144220 mL, for the
conversion ones was 1477+748mL and for all the patients was 256+422 mL, with a range of 55-3275 mL. The
mean length of hospital stay after surgery was 2.9+ 2.2 days, being longer for the converted ones compared to the
no converted ones ranged between 1 and 14 days.

Conclusion: Laparoscopic nephrectomy for IRD is a reproducible technique with low risks and complication rates
despite the surgical challenge it represents. Our experience supports that releasing the kidney first and leaving the
hilum for the end is a safe approach when vascular structures are embedded into a single block of inflammatory
and scar tissue. There were minimal surgical and post-surgical complications, few conversions to open
nephrectomy, blood loss, operative time and days hospitalized.
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Introduction

Inflammatory renal disease (IRD) is a group of
chronic conditions that affect the kidney and
develops an inflammatory process that extends
beyond the renal parenchyma. [1] This process can
be promoted by obstruction of the urinary tract
specially by stones. These chronically non-
functioning kidneys are removed in most cases when
they are associated with pain, recurrent urinary tract
infections, or renovascular hypertension. [1,2] In the
past decades, the open nephrectomy has been
considered as the standard of care for this condition.
However, this approach is related to wide, painful
incisions with higher risk of surgical site infections,
higher analgesic dose requirements, longer hospital
stays and prolonged convalescence periods. [1,2]

Laparoscopic nephrectomy has become the gold
standard procedure in both benign and malignant
renal conditions requiring surgical removal since it
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was first introduced by Clayman et al. in 1991. [3]
With the increasing experience of laparoscopic
techniques, the indications of laparoscopic
nephrectomy (LN) have been gradually extended to
inflammatory renal disease (IRD), such as
xanthogranulomatous  pyelonephritis  (XGPN),
tuberculosis, hydronephrosis, pyelonephritis, and
pyonephrosis. [4] Xanthogranulomatous pyelon -
ephritis is more common in women than in men,
with a peak of incidence within the fifth and sixth
decades of life. [5] In rare cases, younger people
may be affected by XGP. [6]

In the past decades, the open nephrectomy has been
considered as the standard of care for this condition.
However, this approach is related to wide, painful
incisions with higher risk of surgical site infections,
higher analgesic dose requirements, longer hospital
stays and prolonged convalescence periods. [1,2]
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Due to the significant inflammatory process, the
difficult dissection of the renal pedicle and
adhesions to adjacent organs, makes this operation a
technically demanding approach for minimally
invasive surgery (MIS). MIS conversion rates in
these type of cases is about 28%. In addition,
laparoscopic nephrectomy (LN) requires extensive
experience for minimizing vascular and adjacent
organ injuries that can be present in 18% of the
procedures. These certain conditions are often
associated with marked chronic inflammation, dense
adhesion, and anatomical disorganization, leading to
higher complication rates and conversion rates in
laparoscopic procedures. [4]

In an effort to minimize technical difficulties and
complications, some authors recommend the hand-
assisted laparoscopic approach. The direct access of
the hand would make the dissection of planes easier,
as well as the ligation of the vascular pedicle and the
control of eventual complications, reducing the
surgical time, technical difficulties and morbidity of
the surgery. [7,8]

The aim of the present study was to determine the
minimally invasive nephrectomy for inflammatory
renal disease.

Materials and Methods

This was a observational study conducted in the
Department of Surgery, MVASMC, Mirzapur , UP,
India for the period of 2 years and we included 100
patients.

Methodology

100 patients who underwent a LN for IRD were
included in this study. Interstitial nephritis, chronic
pyelonephritis, renal tuberculosis and xanthogran -
ulomatous pyelonephritis. The demographics, pre-
operative diagnosis based on images (computed
tomography [CT], magnetic resonance imaging
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[MRI], ultrasound and/or renal scintigraphy), and
intraoperative variables such as operative time,
blood loss, need for open conversion, length of
hospital stay, intra and postoperative complications
following the Clavien-Dindo classification were
analyzed.

After data collection, we calculated the mean and
standard deviation of the operative time, blood loss
and length of hospital stay for all 100 patients,
including both, those who required conversion and
those who did not. Then, we did the same statistical
analysis excluding patients with conversion to open
surgery. Following this, we obtained the percentage
of patients with mild and severe peri-surgical
complications. We applied the Clavien- Dindo’s
classification to the post-surgical complications.

Surgical Technique

LN was considered an option for all inflammatory
renal units, preferring transperitoneal approach for
all cases. Patient positioning and prepping follow the
usual laparoscopic approach in a semi lateral
decubitus position. No significant bed breaking is
usually required. Patient is well secured and padded
to the surgical table, as tilting might be necessary
during the procedure. For trocar placement, we use
three trocars of 10 mm for adult patients and for
pediatric patients 3 mm or 5 mm depending on
patient’s weight. For the placement of the first
trocar, we always perform a Hasson’s open
technique at the base of the belly- button.
Subsequent trocars are placed at the subcostal region
at Palmer’s point and the other trocar above the iliac
spine at the anterior axillar line. If the case can be
completed with those three ports, we try to avoid the
need of a fourth one. The fourth port is usually
needed to retract the liver. For this purpose, we used
a trocar of 5 mm.

Results

Table 1: Demographic profile of the patients

Demographic profile N
Age (range) 6-75
Sex
Women 70
Men 30
Side, n (%)
Right 35
Left 65
Personal history Urolithiasis 54
UTI 44
HBP 32
VUR 12
DM 11 10
Ureteral stricture 20
Primary obstructive mega ureter 3
Duplex collecting system 3
Neurogenic bladder 2
Arshad et al. International Journal of Current Pharmaceutical Review and Research

697



International Journal of Current Pharmaceutical Review and Research

e-ISSN: 0976-822X, p-ISSN: 2961-6042

In the present study, 70% were women and 30% were men. Left side nephrectomy was performed in 65% of the
cases. A positive history of urolithiasis was present in 54% of the cases, followed by urinary tract infections (UTI)
(44%), high blood pressure (HBP) (32%) and Type II diabetes mellitus (DM II) (10%).

Table 2: Post-operative complications classified by Clavien-Dindo’s grading system

Post-surgical complications Clavien-Dindo score N=100
Pleural effusion IIla 4
Dehiscence 1 4
SSI 11 6
Ileum 11 2
AMI Iva 4
PTE Iva 2
Evisceration 11Ib 2

Mild complications consisted in 6 cases of surgical site infection (SSI) that were treated with antibiotics, 4
dehisced the skin incision and 4 presented ileum that resolved with medical treatment.

Table 3: Operative data on inflammatory renal conditions

Parameter No conversion to open | Conversion to open Total, n=50
Operative time, mean SD, min 204+86 386174 216+114
Estimated blood loss, mean SD,mL 214+220 1474+746 256422
Days hospitalized, mean SD,day 2.8+£2.2 5.6£2.3 32424

The mean operative time for patients who did not
required conversion to open surgery was 204+86
min, for the conversion ones was 386+174 min. The
mean estimated blood loss for patients who did not
required conversion to open surgery was 214+220
mL, for the conversion ones was 1477+748mL and
for all the patients was 256+422 mL, with a range of
55-3275 mL. The mean length of hospital stay after
surgery was 2.9+ 2.2 days, being longer for the
converted ones compared to the no converted ones
ranged between | and 14 days,

Discussion

With the increasing experience of laparoscopic
techniques, the indications of laparoscopic
nephrectomy (LN) have been gradually extended to
inflammatory renal disease (IRD), such as
xanthogranulomatous

pyelonephritis (XGPN), tuberculosis, hydrone-
phrosis, pyelonephritis, and pyonephrosis. These
certain conditions are often associated with marked
chronic inflammation, dense adhesion, and
anatomical disorganization, leading to higher
complication rates and conversion rates in
laparoscopic procedures. [9] Also as a minimally
invasive approach, hand assisted laparoscopic
nephrectomy (HALN) was first introduced in 1997
as a transition from open surgery to standard
laparoscopic ~ surgery. [10] Hand assisted
laparoscopic surgery might offer more convenience
and possibilities in those challenging situations, as it
can provide surgeons with the assistance of tactile
feedback, effective dissection, and facilitated
control of the renal hilar vessels. [11]

Arshad et al.

In the present study, 70% were women and 30%
were men described also in other publications.
[12,13] Left side nephrectomy was performed in
65% of the cases. A positive history of urolithiasis
was present in 54% of the cases, followed by urinary
tract infections (UTI) (44%), high blood pressure
(HBP) (32%) and Type II diabetes mellitus (DM 1II)
(10%). Mild complications consisted in 6 cases of
surgical site infection (SSI) that were treated with
antibiotics, 4 dehisced the skin incision and 4
presented ileum that resolved with medical
treatment. In other studies, similar to the present
one, reported that hydronephrosis, kidney
enlargement, poor excretion of contrast medium and
air in the urinary tract were some of the common
findings in urologic imaging. [12] The misdiagnosed
neoplasia is also a frequent feature, especially in
XGP, considered the “Great imitator”. [13-16]

The mean operative time for patients who did not
required conversion to open surgery was 204+86
min, for the conversion ones was 386174 min. The
mean estimated blood loss for patients who did not
required conversion to open surgery was 214+220
mL, for the conversion ones was 1477+748mL and
for all the patients was 256+422 mL, with a range of
55-3275 mL. The mean length of hospital stay after
surgery was 2.9+ 2.2 days, being longer for the
converted ones compared to the no converted ones
ranged between | and 14 days. The minimally
invasive nephrectomy is the modality of choice for
benign renal diseases; however, inflammatory
conditions have been considered a relative
contraindication for this surgical approach. [17,18]

Liang et al [19] analyzed the experience in LN with
a method of outside Gerota’s fascia dissection and
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en-block ligation and division of the renal pedicle
similar to our re- ported cases. They reported 11%
of conversions to hand- assisted laparoscopy and
only one conversion to open nephrectomy. Mean
operative time was 99.6 29.2 min, blood loss was
75.2 83.5 mL and average hospital stay was 4:8 1:4
days. Comparing these results to our study, we had
longer operative time and more bleeding,
considering the conversion and non-conversion
groups. XGP is a chronic inflammatory process in
most cases due to renal parenchyma infection
secondary to tract urinary obstruction. [20] In 2007,
Vander brink and associates [21] reported LN had
longer operative times but shorter post- operative
hospital stay compared to open surgery, without any
differences in blood loss, transfusion rates or
analgesics.

Conclusion

Laparoscopic nephrectomy for IRD is a reproducible
technique with low risks and complication rates
despite the surgical challenge it represents. Our
experience supports that releasing the kidney first
and leaving the hilum for the end is a safe approach
when vascular structures are embedded into a single
block of inflammatory and scar tissue. There were
minimal surgical and post-surgical complications,
few conversions to open nephrectomy, blood loss,
operative time and days hospitalized.

References

1. Duarte RJ, Mitre Al, Chambo™ JL, Arap MA,
Srougi M. Laparoscopic nephrectomy outside
gerota fascia for management of inflammatory
kidney. J Endourol 2008;22:681e6.

2. Liang M, Yanlan Y, Guangju G, Gonghui L.
Laparoscopic nephrectomy outside gerota fascia
and en bloc ligation of the renal hilum for
management of inflammatory renal diseases. Int
Braz J Urol 2018; 44:280¢7.

3. Clayman RV, Kavoussi LR, Soper NJ, Dierks SM,
Meretyk S, Darcy MD, et al.: Laparoscopic
nephrectomy: initial case report. J Urol. 1991;
146: 278-82.

4. Keeley FX and Tolley DA. A review of our first
100 cases of laparoscopic nephrectomy: defining
risk factors for complications. Br J Urol 1998; 82:
615-618.

5. Chandanwale SS. Xanthogranulomatous
pyelonephritis: Unusual clinical presentation: A
case report with literature review. J Family Med
Prim Care 2013;2(4):396-398.

6. Gerus S, Apoznanski W, Szydetko T, Patkowski
D. Pyelonephritis xanthogranulo-matosa in a 7-
year-old girl. Cent Eur J Urol 20 12;65(3): 162—
163

7. WolfJS Jr, Moon TD, Nakada SY: Hand assisted
laparoscopic nephrectomy: compare-son to
standard laparoscopic nephric tomy. J Urol. 1998;
160: 22-7.

Arshad et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Wolf JS Jr, Moon TD, Nakada SY: Hand-assisted
laparoscopic nephrectomy: technical
considerations. Tech Urol. 1997; 3: 123-8.
Rassweiler J, Fornara P, Weber M, Janetschek G,
Fahlenkamp D, Henkel T, BEER M, STACKL W,
BOECKMANN W, RECKER F, LAMPEL A.
Laparoscopic nephrectomy: the experience of the
laparoscopy working group of the German
Urologic Association. The Journal of urology.
1998 Jul;160(1):18-21.

Shekarriz B, Meng MV, Lu HF, Yamada H, Duh
QY, Stoller ML. Laparoscopic nephric-tomy for
inflammatory renal conditions. The Journal of
urology. 2001 Dec 1;166(6):2091-4.

WOLF JS, MOON TD, NAKADA SY. Hand
assisted laparoscopic nephrectomy: compare-son
to standard laparoscopic nephr ectomy. The
Journal of urology. 1998 Jul;160 (1):22-7.

Korkes F, Favoretto RL, Broglio M, Silva CA,
Castro MG, Perez MD. Xanthogranulomatous
pyelonephritis: clinical experience with 41 cases.
Urology. 2008 Feb 1;71(2):178-80.

Malek RS, Elder JS. Xanthogranulomatous
pyelonephritis: a critical analysis of 26 cases and
of'the literature. The Journal of urology. 1978 May
1;119(5):589-93.

Khaira HS, Shah RB, Wolf Jr JS. Laparoscopic
and open surgical nephrectomy for xanthogra
nulomatous pyelonephritis. Journal of endour -
ology. 2005 Sep 1;19(7):813-7.

Petronic V, Buturovic J, Isvaneski M Xanth
ogranulomatous pyelonephritis. Br J Urol 198
9:64:336¢€8.

Zorzos I, Moutzouris V, Korakianitis G, Katsou G.
Analysis of 39 cases of xanthogr-anulomatous
pyelonephritis with emphasis on CT findings.
Scandinavian journal of urology and nephrology.
2003 Jan 1; 37(4):342-7.

Shekarriz B, Meng MV, Lu HF, Yamada H, Duh
QY, Stoller ML. Laparoscopic nephric tomy for
inflammatory renal conditions. The Journal of
urology. 2001 Dec 1;166(6):2091-4.

Joshi AA, Parashar K, Chandran H. Laparoscopic
nephrectomy for xanthogranu-lomatous
pyelonephritis in childhood: the way forward.
Journal of Pediatric Urology. 2008 Jun 1;4(3):203-
5.

Ma L, Yu Y, Ge G, Li G. Laparoscopic
nephrectomy outside gerota fascia and En bloc
ligation of the renal hilum for management of
inflammatory renal diseases. International braz
jurol. 2018 Mar;44:280-7.

Rosoff JS, Raman JD, Del Pizzo JJ. Feasibility of
laparoscopic  approach in management of
xanthogranulomatous pyelonephritis. Urology.
2006 Oct 1;68(4):711-4.

Vanderbrink BA, Ost MC, Rastinehad A,
Anderson A, Badlani GH, Smith AD, Levine MA,
Lee BR. Laparoscopic versus open radical
nephrectomy for xanthogranulomatous
pyelonephritis: Contemporary outcomes anal ysis.
Journal of endourology. 2007 Jan 1;21(1) :65-70.

International Journal of Current Pharmaceutical Review and Research

699



