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Abstract
Objective- Laparoscopic partial nephrectomy (LPN) has been proven to be a safe and effective technique
in human. This study was conducted to evaluate the feasibility and safety of utilizing laparoscopic partial
nephrectomy in dogs and to compare this technique with open routine partial nephrectomy for the first
time in Iran.
Design- Experimental study.
Animals- Sixteen large mixed-breed female dogs, weighting 22±5 kg, 1-2 years age.
Procedures- All dogs were anesthetized and positioned for surgery on left kidney. Partial nephrectomy
(PN) was performed through five portals in left flank in laparoscopic group and through midline incision
in open group. After renal artery was recognized and clamped, the caudal pole of kidney was resected.
Then the exposed renal parenchyma was sutured. Operative time, ischemia time, incision length, clinical
findings, hematological parameters, blood urea nitrogen, serum creatinine and intra and post-operative
complications were recorded for one month.
Results- Surgeries were performed successfully in both groups and visualization was excellent in
laparoscopic group. Mean operative time was insignificantly longer in laparoscopic group. Mean
ischemia time was evaluated more in laparoscopic group but total length of incisional scar was obviously
longer in open cases. There was mild infection in one portal site of first group. Other parameters were
assessed normal and there was no significant complication in both groups.
Conclusion and Clinical Relevance- This experience demonstrated that LPN is a safe and feasible
procedure in dogs with acceptable outcomes and advantages comparing with open PN.
Key Words- Dog, Partial nephrectomy, Laparoscopy, Open surgery.

necessary due to bilateral renal dysfunction. However,
in most cases total nephrectomy is easier and carries
less risk of postoperative hemorrhage, but it is not
ethical for animals to undergo radical surgery just
because the surgeon involved, does not have adequate
experience with PN. Accordingly, animals should be
involved in the true treatment decision for open or
laparoscopic, total or partial nephrectomy.
The first partial nephrectomy was performed in
removing a perirenal fibrolipoma in a man by Wells in
1884.3 Later, partial nephrectomy using laparoscopy
became a safe alternative to open surgery in human.4
The first laparoscopic partial nephrectomy (LPN) in
animal was reported in pig in 1993 by McDougall.5 In
1996 kairemo reported that two-thirds of the kidney
volume can be removed without danger in pigs.6 The
purpose of this study was to evaluate the feasibility and
safety of utilizing laparoscopic partial nephrectomy in
dogs and to compare this technique with open

Introduction
Renal failure is a sequence to trauma and a vast number
of diseases and tumors, which ultimately arouses the
need for partial or complete removal of the damaged
kidney in order to save the animal’s life.1,2 Partial
nephrectomy (PN) is the golden standard technique to
treat traumatized kidneys or small focal renal lesions,
particularly if optimal preservation of renal function is
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section (15%) was removed from the abdomen. At the
end, the abdominal incision was closed in a routine
three layers manner. Antibiotic therapy was continued
until day 5 in this group.
Mean operative, ischemia time, incision length and
intra-operative complications were recorded in all dogs.
In addition, complete blood count (CBC) and clinical
parameters including heart rate, respiratory rate and
body temperature were measured before surgery and on
days 1 and 30 after surgery. Furthermore, blood urea
nitrogen (BUN) and serum creatinine were measured
before and 30 days after surgery. Any Clinical
complications were monitored every day.

conventional partial nephrectomy for the first time in
Iran.

Materials and methods
Present study was approved by the Animal Ethics
Committee of the Faculty of the Veterinary Medicine,
University of Tehran, Tehran, Iran. The experiment was
conducted at Small Animal Veterinary Teaching
Hospital, Faculty of the Veterinary Medicine,
University of Tehran. Sixteen large mixed-breed female
dogs, weighting 22±5 kg, 1-2 years age, were selected
for the experiment and were divided into two equal
groups. Prior to the surgery, ultrasound examination of
kidney was performed. CBC and biochemical
parameters contain BUN and creatinine were assessed
to ascertain animal health and normal kidney function,
in particular. Food was restricted for 8 hours prior to
surgery and cefazolin (20 mg/kg) was administrated IV
as a preoperative prophylaxis antibiotic before inducing
anesthesia. Dogs were sedated with acepromazine (0.05
mg/kg) and ketamine (10 mg/kg) IM and general
anesthesia was induced by combination of ketamine
HCL (5 mg/kg) and diazepam (0.2 mg/kg) IV and
maintained by inhalation of isoflurane in oxygen (1.5%)
through anesthetic machine.
In the first group laparoscopic procedure was
performed. Dogs were placed in right lateral
recumbency. The first trocar was inserted via 10mm
incision left lateral to the umbilicus. Then
pneumoperitoneum was established by connecting the
trocar to the high flow insufflators using carbon dioxide.
The 10 mm 0 degree rigid camera connected to a light
source inserted into the abdomen. The second, third and
fourth 5mm trocars were placed in proximal and left
lateral side to the first portal, then a 10mm trocar were
placed distal to camera portal in order to insert the
instruments such as graspers, needle holder,
electrocauter, scissor and clamp (Fig1). After the portals
were placed, the left kidney’s hilus was identified and
renal artery was exposed by dissecting the peri hilus fat
and attachments (Fig 2). Then the renal artery was
clamped with vascular hemoclamp. The lower pole of
kidney parenchyma was resected by scissor (Fig3).
Then the exposed parenchyma was repaired by
continuous suture pattern using hem-o-lok clips for
making tension after each bite in order to prevent
parenchymal hemorrhage (Fig 4). Then, the artery
clamp was released slowly and kidney was inspected for
bleeding. The resected portion (15%) of kidney was
removed out in a bag through 10mm portal. At the end,
trocar incisions were sutured in routine manner.
In the second group, open partial nephrectomy through
a midline incision was performed. The renal artery was
clamped by placement of a vascular forceps. After
resecting the caudal pole of left kidney, the exposed
parenchyma was sutured in a continuous pattern. Then
the renal artery forceps was released and the resected

Figure 1- Portals insertion

Figure 2- Renal artery dissection

Figure 3- Resection of kidney’s lower pole
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feasibility and safety of laparoscopic partial
nephrectomy in dog in
comparison to routine open
partial nephrectomy.
Laparoscopic partial nephrectomy (LPN) was first
reported in 1993 by Winfield and colleagues in
human.4In 2007, Gill compared this technique with open
PN n 1800 patients and recommended laparoscopic
procedure with the advantage of less operative time,
decreased operative blood loss and shorter hospital
stay.7 In another study in 2007, Gill reported the
oncological and renal functional outcomes 5 years after
laparoscopic partial nephrectomy which were excellent
compared to those of open nephron sparing surgery.8
The first laparoscopic partial nephrectomy in animals
was reported in 1993 by McDougall in pig as an animal
model. He introduced LPN as a feasible, repeatable
procedure in pig.5
Performing partial nephrectomy through laparoscopic
technique permitted an improved visualization and
identification of abdominal organs tremendously as
compare to open technique. This advantages is due to
image amplification and improved illumination in
video-surgery.9According to Stifelman, laparoscope is
introduced to provide magnified visualization of
operative field.10
In present study, there were no mortality and urologic
complications such as hemorrhage and leakage related
to all performed PN surgeries. In 2008, Tuna reported
that prolonged warm ischemia and increased
intraoperative blood loss increase the likelihood of
postoperative complications which is consistent with
our results.11
Operating time and ischemia time were within
acceptable limits in both groups. Mean operating time
was longer in laparoscopic group but there was no
statistically significant difference between two groups.
Significant lesser operative time in our experiment
compared to human reports (ex: 144min, 200min) was
probably related to excessive fat around human’s
kidney12,13. Several animals studies14,15 and clinical
reports16,17 demonstrating kidney tolerance to warm
ischemia (WI) time beyond 30 minutes. Mean ischemia
time in open group was recorded less compared to
laparoscopic group, although both were less than 30
minutes The study by Ward is commonly cited by
opinion leaders to state a maximum 30-minute tolerance
of the kidney to warm ischemia. These authors showed
in dogs that warm ischemic intervals of up to 30
minutes can be sustained with eventual full recovery of
renal function.18 Although early observations in dog
models showed that there may be substantial variation
in kidney tolerance up to two or three hours of
ischemia.19 There is no doubt that the extent of renal
damage after transitory arterial occlusion exclusively
depends on the duration of the ischemic insult.20,21,22
Total length of incisional scar in laparoscopic group was
significantly shorter than open partial nephrectomy
group which led to less tissue injury and trauma in

Figure 4- Repairing the exposed renal parenchyma

Results
Surgery was performed successfully and all dogs
recovered without serious complications. No intraoperative complication occurred in any groups.
Visualization of the kidneys during laparoscopic surgery
was excellent and it was considered better than open
surgery. There was no need to convert any of
laparoscopic surgeries to open ones. No hemorrhage or
urinary leakage was observed after operation and none
of the cases required re-operation. There was no postoperative complication in any cases except in one dog in
laparoscopic group which showed mild infection in one
portal site and was treated by antibiotic therapy.
Mean operative time in first group was 45.62 ±
2.12minutes and in second group was 41.87 ± 1.15 (p >
0.05). Mean kidney ischemia time was 16.12 ± 0.54and
10.25 ± 0.36 minutes in laparoscopic and open surgery
groups respectively (p < 0.05). Total length of incisional
scar was 41.12 ± 0.71mm in laparoscopic group and
106.25 ± 5.72mm in open surgery group (p < 0.05). All
clinical findings include heart rate, respiratory rate and
body temperature were within normal ranges in both
groups on days 1 and 30 after surgery. In spite of slight
increase in BUN and creatinine values on day 30
compared to day 0, but they were within normal ranges
in both groups. All Hematological parameters were
normal except WBC which had slight elevation in three
dogs in first group and in five dogs in second group one
day after surgery. Two dogs of open surgery group
showed increase in neutrophils one day after surgery.
However, all the parameters were evaluated normal on
day 30 after operation.

Discussion
In recent years, laparoscopic surgeries in veterinary
medicine has been gaining wider acceptance and their
usage in various procedures is expanding rapidly.
According to this fact, assessment of advantages,
disadvantages and possible complications of each
procedure seems to be essential and require more
research. The purpose of this study was to evaluate the
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addition to less manipulation. Obviously this is why less
pain is one of the advantages associated with
laparoscopic surgeries.23
Laparoscopic surgeries are associated with minimal port
site complications (3%) include infection, bleeding and
hernia. Infection (1.8%) related to increased number of
ports followed by portal site bleeding (0.7%) is the most
frequent complication.24 These results are comparable to
many other studies. Den Hoed et al. reported infection
incidence 5.3% 25 , Shindholimath et al. 6.3% 26 , and
Colizza et al. <2% 27. Neudecker et al. had shown that
port site complications were increased with more
number of ports.28 In our study, wound infection
occurred only in one case at the site of third port which
estimated high compared to our open PN group and also
other scientists reports. According to Barclay analysis,
laparoscopic surgery is linked to a 50% reduction in
hospital-acquired infection rates vs. open surgery.29 This
is in contrast with our experiment result and the
probable reason for infection occurrence in one of the
laparoscopic sites was negligent in postoperative
nursing.
All clinical parameters include heart rate, respiratory
rate and temperature in addition to homological factors
were within normal and favorable ranges which were
similar to Latif’s report after partial nephrectomy in
dogs.1 However, in present experiment leukocytosis in
both groups and neutrophilia in open surgery group one
day after surgery were attributed to surgical stress and
existence of nitrogeneous metabolites in blood after PN
surgery. These results are in accordance with the
findings of Latif (2007) and Frederick and James
(1974).1,30

The values of BUN and creatinine were assessed normal
in all cases. In a study which was conducted in 2007 on
five dogs, Latif reported high values of BUN and serum
creatinine one month after removing 25% of the left
kidney by open surgery, which became normal at the
end of the second month. He justified such outcomes as
a result of functional and structural hypertrophy of the
partially resected kidney. Similar results have also been
reported in the past by Lhotta in 1991.1,31 However, they
were in contrast with our study since BUN and serum
creatinine were within normal ranges up to the end of
our experiment on day 30in open group. Similar normal
results were reported by de Souza in pigs, two weeks
after LPN 32which was much the same as our
Laparoscopic group.

Conclusion
Keeping in view of all findings, this study clearly
demonstrated the safety and efficacy of LPN with
acceptable outcomes after short-term follow-up as
compare to that of the open conventional partial
nephrectomy in dogs. The technique seems to be
feasible and safe when is performed by highly skilled
surgeons since sufficient learning curve is a critical
factor in laparoscopic surgeries. Despite technical
difficulties, there are lots of potential benefits associated
with LPN over open conventional PN in dogs as
humans which is yet to be studied.
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ﻧﺸﺮﻳﻪ ﺟﺮاﺣﻲ داﻣﭙﺰﺷﻜﻲ اﻳﺮان
ﺳﺎل  ،2014ﺟﻠﺪ ) 9ﺷﻤﺎره  ،(2ﺷﻤﺎره ﭘﻴﺎﭘﻲ 21

ﭼﻜﻴﺪه
ارزﻳﺎﺑﻲ ﻣﻘﺎﻳﺴﻪاي ﺗﻜﻨﻴﻚ ﺟﺮاﺣﻲ ﭘﺎرﺷﻴﺎل ﻧﻔﺮﻛﺘﻮﻣﻲ ﺑﻪ روش ﺑﺎز و ﻻﭘﺎروﺳﻜﻮﭘﻴﻚ در ﺳﮓ
1

اﻟﻨﺎز ﺷﺮﻳﻌﺘﻲ ،1ﺟﻼل ﺑﺨﺘﻴﺎري ،1ﻋﻠﻴﺮﺿﺎ اﻣﻴﻦ ﺷﺮﻳﻔﻲ ،2اﻣﻴﺮ ﻧﻴﺎﺳﺮي ﻧﺴﻠﺠﻲ ،3اﺑﺮاﻫﻴﻢ ﺷﺮﻳﻌﺘﻲ
١ﮔﺮوه ﺟﺮاﺣﻲ و رادﻳﻮﻟﻮژي ،داﻧﺸﻜﺪه داﻣﭙﺰﺷﻜﻲ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﻳﺮان.
٢ﮔﺮوه ﺟﺮاﺣﻲ ،داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ ﺷﻴﺮاز ،ﺷﻴﺮاز ،اﻳﺮان.
٣ﮔﺮوه ﻣﺎﻣﺎﻳﻲ و ﺑﻴﻤﺎريﻫﺎي ﺗﻮﻟﻴﺪ ﻣﺜﻞ ،داﻧﺸﻜﺪه داﻣﭙﺰﺷﻜﻲ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﻳﺮان.

ﻫﺪف -ﻋﻤﻞ ﺟﺮاﺣﻲ ﭘﺎرﺷﻴﺎل ﻧﻔﺮﻛﺘﻮﻣﻲ از ﻃﺮﻳﻖ ﻻﭘﺎروﺳﻜﻮﭘﻲ در اﻧﺴﺎن ﺑﻪ ﻋﻨﻮان ﻳﻚ ﺗﻜﻨﻴﻚ ﻣﻄﻤﺌﻦ ﭘﺬﻳﺮﻓﺘﻪ ﺷﺪه اﺳﺖ .اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺎ
ﻫﺪف ارزﻳﺎﺑﻲ ﻋﻤﻞ ﭘﺎرﺷﻴﺎل ﻧﻔﺮﻛﺘﻮﻣﻲ ﺑﻪ روش ﻻﭘﺎروﺳﻜﻮﭘﻴﻚ و ﻣﻘﺎﻳﺴﻪ آن ﺑﺎ روش ﺑﺎز ﻣﻲﺑﺎﺷﺪ.
ﻃﺮح -ﻣﻄﺎﻟﻌﻪ ﺗﺠﺮﺑﻲ
ﺣﻴﻮاﻧﺎت 16-ﻗﻼده ﺳﮓ ﻣﺎده ﻧﮋاد ﺑﺰرگ ﻣﺨﻠﻮط ﺑﺎ ﻣﻴﺎﻧﮕﻴﻦ وزن  22±5و ﺳﻦ  1-2ﺳﺎل
روش ﻛﺎر-ﺗﻤﺎﻣﻲ ﺳﮕﻬﺎ ﭘﺲ از ﺑﻴﻬﻮﺷﻲ ﺟﻬﺖ اﻧﺠﺎم ﺟﺮاﺣﻲ ﺑﺮ روي ﻛﻠﻴﻪ ﭼﭗ ،ﺧﻮاﺑﺎﻧﻴﺪه ﺷﺪﻧﺪ .ﻋﻤﻞ ﭘﺎرﺷﻴﺎل ﻧﻔﺮﻛﺘﻮﻣﻲ از ﻃﺮﻳﻖ  5ﭘﻮرت در
ﻧﺎﺣﻴﻪ ﭘﻬﻠﻮي ﭼﭗ در ﮔﺮوه ﻻﭘﺎروﺳﻜﻮﭘﻲ و از رﻫﻴﺎﻓﺖ ﺧﻂ وﺳﻂ در ﮔﺮوه ﺑﺎز اﻧﺠﺎم ﮔﺮﻓﺖ .ﭘﺲ از ﻛﻠﻤﭗ ﺷﺮﻳﺎن ﻛﻠﻴﻮي ،ﻧﺎﺣﻴﻪ ﭘﻞ ﺗﺤﺘﺎﻧﻲ ﻛﻠﻴﻪ
ﺑﺮداﺷﺘﻪ ﺷﺪ .ﺳﭙﺲ ﺳﻄﺢ ﻣﻘﻄﻊ ﻛﻠﻴﻪ ﺗﻮﺳﻂ ﺑﺨﻴﻪ ﺳﺮﺗﺎﺳﺮي ﺑﺴﺘﻪ ﺷﺪ .ﻃﻮل ﺟﺮاﺣﻲ ،ﻣﺪت زﻣﺎن اﻳﺴﻜﻤﻲ ،ﻃﻮل ﺑﺮش ،ﻳﺎﻓﺘﻪﻫﺎي ﺑﺎﻟﻴﻨﻲ،
ﭘﺎراﻣﺘﺮﻫﺎي ﺧﻮﻧﻲ ،ﻧﻴﺘﺮوژن اوره ﺧﻮن ،ﻛﺮاﺗﻴﻨﻴﻦ ﺳﺮم و ﺗﻤﺎﻣﻲ ﻋﻮارض ﺑﻪ ﻣﺪت ﻳﻚ ﻣﺎه ﻣﻮرد ارزﻳﺎﺑﻲ ﻗﺮار ﮔﺮﻓﺘﻨﺪ.
ﻧﺘﺎﻳﺞ -ﺟﺮاﺣﻲﻫﺎ در ﻫﺮ دو ﮔﺮوه ﺑﺎ ﻣﻮﻓﻘﻴﺖ اﻧﺠﺎم ﮔﺮﻓﺖ و دﻳﺪ ﻣﻮﺿﻊ در ﮔﺮوه ﻻﭘﺎروﺳﻜﻮﭘﻲ ﺑﺴﻴﺎر ﻣﻨﺎﺳﺐ ارزﻳﺎﺑﻲ ﮔﺮدﻳﺪ .ﻣﻴﺎﻧﮕﻴﻦ ﻃﻮل ﻣﺪت
ﺟﺮاﺣﻲ ﺑﻪ ﺻﻮرت ﻏﻴﺮﻣﻌﻨﻲدار در ﮔﺮوه ﻻﭘﺎروﺳﻜﻮﭘﻲ ﺑﻴﺸﺘﺮ ﺑﻮد .ﻣﻴﺎﻧﮕﻴﻦ ﻣﺪت اﻳﺴﻜﻤﻲ در ﮔﺮوه ﻻﭘﺎروﺳﻜﻮﭘﻲ ﺑﻴﺸﺘﺮ ،اﻣﺎ ﻃﻮل ﺑﺮش در ﮔﺮوه
ﺑﺎز ﻃﻮﻻﻧﻲﺗﺮ ارزﻳﺎﺑﻲ ﺷﺪ .ﻋﻔﻮﻧﺖ ﺧﻔﻴﻒ در ﻣﺤﻞ ﻳﻜﻲ از ﭘﻮرتﻫﺎي ﮔﺮوه اول ﻣﺸﺎﻫﺪه ﮔﺮدﻳﺪ .ﺳﺎﻳﺮ ﭘﺎراﻣﺘﺮﻫﺎ ﻃﺒﻴﻌﻲ ارزﻳﺎﺑﻲ ﺷﺪ و ﻫﻴﭻ
ﻋﺎرﺿﻪاي در ﮔﺮوهﻫﺎ ﻣﺸﺎﻫﺪه ﻧﮕﺮدﻳﺪ.
ﻧﺘﻴﺠﻪﮔﻴﺮي و ﻛﺎرﺑﺮد ﺑﺎﻟﻴﻨﻲ -اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻧﺸﺎن داد ﻛﻪ ﺟﺮاﺣﻲ ﭘﺎرﺷﻴﺎل ﻧﻔﺮﻛﺘﻮﻣﻲ ﻻﭘﺎروﺳﻜﻮﭘﻴﻚ روﺷﻲ ﻣﻄﻤﺌﻦ اﺳﺖ ﻛﻪ درﻣﻘﺎﻳﺴﻪ ﺑﺎ
ﺟﺮاﺣﻲ ﺑﺎز داراي ﻣﺰاﻳﺎي ﻗﺎﺑﻞ ﺗﻮﺟﻬﻲ ﻣﻲﺑﺎﺷﺪ.
ﻛﻠﻤﺎت ﻛﻠﻴﺪي -ﺳﮓ ،ﭘﺎرﺷﻴﺎل ﻧﻔﺮﻛﺘﻮﻣﻲ ،ﻻﭘﺎروﺳﻜﻮﭘﻲ ،ﺟﺮاﺣﻲ ﺑﺎز.
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