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Abstract

Percutaneous nephrolithotomy (PCNL) was reported to cause fewer complications and to
reduce the length of hospital stay compared with anatrophic nephrolithotomy. Percutaneous
nephrolithotomy does carry a risk of significant morbidity. Moreover, perioperative renal
bleeding is one of the most common and worrisome complications of PCNL. Furthermore,
delayed renal bleeding seems to be a serious complication. Various factors can increase the
risk of bleeding. Delayed renal bleeding after PCNL can be managed successfully by
conservative therapy.

This is a retrospective analysis of patients who underwent PCNL. The aim of this study was to
evaluate risk factors for development of delayed renal bleeding following PCNL and evaluation
of the role of conservative management of that bleeding.

The study included fifty patients who underwent PCNL inside and outside Iraq and were
admitted to urology ward at Basrah General Hospital between February 2010 to May 2013.
Average age of patients was 45 year. The patients were 40 males and 10 females. They
presented with gross hematuria and anemia in the days following PCNL. The presentation
varied between 7 up to 14 days following surgery. The patients were admitted to the emergency
ward at our hospital and immediate and prompt evaluation and resuscitation was initiated.

Forty five (90%) patients received blood transfusion. Forty seven (94%) patients were
successfully managed with conservative treatment and the hematuria resolved. The average
stay in the hospital was 5 days. Three patients (6%) needed surgical intervention.

The complication rate of PCNL is up to 83%, but they are generally minor complications. Renal
hemorrhage requiring intervention is a rare complication of PCNL, and its frequency is 0.6—
1.4%. The bleeding risk was significantly correlated with factors such as renal cortical thickness,
location and size of renal stones and the severity of hydronephrosis prior to PCNL. Only
minority of patients failed to respond to conservative measures and they needed open surgical
exploration which ended with a decision for nehprectomy. Conclusion: Although PCNL is a safe
procedure for the treatment of renal calculus, it sometimes results in some complications.
Bleeding after PCNL can be treated with conservative measures. However, it is important to
determine the time for emergent intervention. It is important to be aware about factors that
increase the risk of bleeding.

Introduction
Since the first report of the removal oftechnique. Although extracorporeal shock
renal stones via nephrostomy bwave lithotripsy (ESWL) and flexible
Rupel and Browh in 1941, there have ureteroscopic stone removal are widely
been significant improvements inused treatment modalities for renal stones,
techniques, instruments, and experiencPCNL is still needed for selected cases
Fernastrom and Johansson first reporteatcording to the size, position, shape, and
percutaneous nephrolithotomy (PCNL) ircomposition of the ston&sPCNL was
1976, and Alken et &l introduced the reported to cause fewer complications and
renal endoscope and ultrasonic lithotripsto reduce the length of hospital stay
to further the development of thecompared with anatrophic nephro-
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lithotomy. PCNL is recommended forsurgical techniques and postoperative
cases with stones larger than 2 cm, casidlow-up and discharge notes. Ten
with struvite or cystine stones, cases ipatients were not provided with details of
which stone removal failed with ESWL,operative techniques. The patients
or cases accompanied by anatomicgresented with gross hematuria and
malformatiof®. However, PCNL does anemia in the days following PCNL. The
carry a risk of significant morbidity; with presentation varied between 7 up to 14
contemporary  series  describing  aays following surgery. Forty five patients
complication rate of 20.5 % and (37 males and 8 females) presented with a
transfusion rates varying enormoushhemoglobin levek8 g/dL. Forty patients
between less than 1% and 55'% (35 males and 5 females) presented with
Moreover, perioperative renal bleeding isevere hematuria with passage of blood
one of the most common and worrisomelots. Fifteen (13 males and 2 females)
complications of PCNL Although most patients presented with hemodynamic
bleeding associated with PCNL can bastability like hypotension. Two of them
managed conservatively, approximatelyboth are males) suffered features of shock
0.8% of patients require intervention tahat necessitated admission to ICU for few
control severe bleeding Thus, a surgeon days. The radiology investigations done
should notice early the complicationdbefore PCNL showed that 35 patients had
during and after the operation and prepastdaghorn stones and 15 patients had
the appropriate managementvarious caliceal stones or large renal
Traditionally, diabetes, staghorn stonepelvic stones. Among the patients, 26
method of dilatation, and stone size werpatients presented with right side surgery
reported as predictive factors ofand 24 patients presented with left side
bleedind*® The aim of this study was tosurgery.  Pre-operative  investigations
evaluate risk factors for development ogshowed that 17 patients had moderate-
delayed renal bleeding following PCNLsevere hydronephrosis, 13 patients with
and evaluation of the role of conservativenild hydronephrosis and 20 patients
management of that bleeding. The studgresented with no hydronephrosis. Among
aimed to answer questions including “howthe patients, 42 had normal renal cortical
long conservative therapy for bleedinghickness prior to PCNL and only 8 had
after PCNL takes?” and “when emergenteduced renal cortical thickness prior to
intervention should be performed?” PCNL. The history showed that all
patients were instructed not to use
antithrombotic or antiagregant agents like
Materials and methods aspirin for at least 1 week before the
This study is a retrospective analysis gbrocedure. The medical history showed
50 patients who underwent PCNL insid¢hat three patients had hypertension and
and outside Iraq and were admitted tonly two had diabetes mellitus. No other
urology ward at Basrah General Hospitainedical chronic illnesses were diagnosed.
between February 2010 to May 2013Three patients had history of previous
Average age of patients was 45 yeastone surgery on the same side of PCNL
Thirty five patients were admitted through(recurrent stones). Tables | & Il show
emergency ward and 15 patients wersummary of the above mentioned
referred to the hospital from privatecharacteristics.
clinics. The patients were 40 males and 18tatistical analyses were implemented by
females. They were provided withusing student t-test to compare the values.
documents that showed their clinicaDther factors were assessed by chi-square
presentation before surgery together wittest. A p-value of <0.05 was considered
their stone burden, done investigationstatistically significant.
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Management  of patients at patients received blood transfusion
admission to our hospital .Among the patients, 15 (30%) presented
The reports of the patients showed thavith hemodynamic instability in the form
they had smooth postoperative period®f hypotension and tachycardia. They
No major intra- or per- operativerespond well to resuscitation. Two (4%)
complications were encountered. Thef these patients (both are males) suffered
patients were discharged home after a sté&pm shock and they were admitted to the
period ranged between 3-5 days followingCU for few days for stabilization. They
PCNL. The patients were admitted to theespond well to resuscitation and became
emergency ward at our hospital anthemodynamically stable but they
immediate and prompt evaluation andontinued to suffer severe hematuria.
resuscitation was initiated. Among theBeside these two patients, another lady
patients, 6 (12%) showed evidence aofontinued to have severe hematuria
urinary tract infection which was despite adequate conservative measures.
documented by urine culture and theyhese three patients (6%) were continued
were treated successfully with antibioticsup to one weak with conservative
Conservative therapy includedtreatment, but then there was a decision to
intravenous fluid replacement therapy byerform surgical exploration which ended
crystalloid fluids and parenteral antibioticwith nephrectomy. The decision was made
therapy as prophylactic cover. Preparatioon the fact that the hematuria did not
of fresh blood was done for all patientsesolved and the hematocrit continued to
and blood transfused according to need falecrease despite adequate conservative
that. Fresh frozen plasma wagherapy. Forty seven (94%) patients were
administered if there was no initial controbuccessfully managed with conservative
of hematuria. Bed rest was advised for atreatment and the hematuria resolved. The
patients. The patients were catheterizemlverage stay in the hospital was 5 days.
and bladder irrigation was needed in 4Bmong the patients, 26 (52%) patients
patients to evacuate bladder blood clotpresented with right side surgery and 24
Patients were checked for thei(48%) patients presented with left side
hemoglobin every day .The patiensurgery. Patients who underwent surgery,
underwent evaluation of blood ureaall had their left side involved. Regarding
nitrogen and serum creatinine. In additiostone location, 8 (16%) patients had lower
they underwent radiology study byand /or upper calyceal stones, 7 (14%)
abdominal ultrasonography and computedith large renal pelvic stones and 35
tomography scanning. Thesg70%) patients presented with staghorn
investigations showed normal urinarycalculi. The three patients who underwent
tracts apart from enlargement of thaephrectomy, all had renal staghorn
recently treated kidney. No othercalculi.  Pre-operative investigations
pathology was detected in other parts cfhowed that 17 (34%) patients had
the urinary tracts of patients which maynoderate- severe hydronephrosis, 13
contribute for the occurrence 0f(26%) patients with mild hydronephrosis
hematuria. All the patients had normabnd 20 (40%) patients presented with no
bleeding profiles with no aberranthydronephrosis. Thirty three (66%)
bleeding tendencies. patients who presented with severe
bleeding (hematuria) had no or mild
hydronephrosis prior to PCNL surgery.
Results The three patients who underwent
During the course of conservativenephrectomy had mild hydronephrosis
management, the patients showed variabpgior to PCNL surgery. Table |lI
clinical outcomes. Forty five (90 %)summarizes the above mentioned results.
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Discussion and the injured adjacent vein and
Urolithiasis is a common disease, an@seudoaneurysm formed by the
percutaneous nephrolithotomy (PCNL) isloodstream toward the renal
an effective treatment for especially larggparenchymd. The rupture of the
and complex renal calculi. PCNL hagpseudoaneurysm may induce delayed
become a common procedure since it wadeeding®. In this study, there was a
described in 1976 White and Smitl retrospective analysis of patients who
described advantages of the procedure vienderwent PCNL outside our hospital
a comparison of the results of PCNL an@some in north of Iraq and some outside
laparotomy, including reduced length othe country). For this reason; it was not
stay, smaller incision on the skin, lespossible to evaluate precisely the steps of
postoperative pain, quicker return to dailyurgical procedures and possible intra-
life, and relatively fewer complications.operative events. However, reports
Although PCNL is a common procedureprovided for the patients showed that all
it can be associated with some mortal af them were discharged well after
morbid complications. There are someemoval of their nephrostomy tubes with
studies investigating the prediction ofho considerable complaints. The larger
morbidity and mortality of this number of male patients in this study may
surgery>*® The complication rate of be related to the fact that men are affected
PCNL is up to 83%, but they are generallyjwo to three times more frequently than
minor complication¥. Renal hemorrhage women by urinary stone disedSeThe
requiring intervention is a rarerenal bleeding of patients in the current
complication of PCNL, and its frequencystudy was diagnosed as delayed bleeding
is 0.6-1.4 9%’. Renal hemorrhage isbecause it was encountered 7-14 days
generally associated with the nephrostomipllowing surgery (PCNL). This study
tract, operative time, method of tracshowed that hematuria, anemia and
dilatation and access guidance, number 6emodynamic instability were the main
tract, renal parenchymal thicknessglinical presentations of renal bleeding
absence of hydronephrosis, intraoperatii@able Ill. The bleeding was not
puncture time, size and location of stonesjgnificantly correlated with factors such
upper calyceal access, extensivas urinary tract infection, associated
angulation with rigid nephroscope,medical diseases, side of surgery or
diabetes mellitus, and the experience gdrevious renal surgery [Table II].
surgeon®®.  Because = PCNL is However, the bleeding risk was
accompanied by bleeding during itssignificantly correlated with factors such
surgical steps, including calycealas renal cortical thickness, location and
puncture, nephrostomy extension, andize of renal stones and the severity of
lithotripsy, transfusion is needed in soméydronephrosis prior to PCNL [Table IlI].
cases; the rate of transfusion is reported #hese findings were in contrast to results
be 3% to 23% % In most cases, published by other authors as would be
hemostasis can be achieved bgnentioned. Gremmo et%lretrospectively
conservative treatment includinginvestigated cases of PCNL to study the
nephrostomy obstruction, fluid supply, offrequency of renal bleeding, treatment
hemostatics, but in 0.3% to 1.4% of casemethods, and predictive factors for renal
an interventional procedure such ableeding and reported that renal bleeding
angioembolization is requirél The most might not be able to be predicted because
common vascular lesion is arteriovenouso significantly different factors between
fistula or pseudoaneurysm: arteriovenouthe bleeding group and the non bleeding
fistula is formed by a higher difference ingroup were found. Kessaris et *al
blood pressure between the injured artemgported that no factors affecting renal
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bleeding were found after investigatingSelective angioembolization after PCNL
patients undergoing PCNL. Regardingo stop severe bleeding shows a relatively
another point, this study showed that thkeigher success rate, a rate that is reported
majority of patients were successfulljto be 92.3 %. However, this was
managed with conservative therapy [Tablanpossible in our hospital because there
[ll. The clinical improvement was was no angiography unit. This was a main
obtained after an average period of 5 daysason that made open surgical
.This finding goes well with what wasexploration and nephrectomy the only
published by other authors like Kefer etvay to stop bleeding and to save the
al”® who stated that during PCNL a grad@atients’ life. When PCNL becomes
IV renal injury occurs, and bleeding carwidely available in our country, it will be
appear during every step of the operatiopossible to perform further studies to
Decrease of hemoglobin can be seen aftevaluate PCNL with the involvement of
all PCNL operations; however, this islarger number of patients.

generally self-limited because of the

restrictive effect of the Gerota’s fascia an€onclusion

retroperitoneum. Therefore, bleeding iflthough PCNL is a safe procedure for
often controlled by conservative measurethe treatment of renal calculus, it
like monitoring the level of hemoglobinsometimes results in some complications.
and vital signs with fluid resuscitationBleeding after PCNL can be treated with
therapy or sometimes a bloodconservative measures. However, it is
transfusiof®. In regard to another point,important to determine the time for
this study showed that the rate of bloo@mergent intervention. Staghorn calculi,
transfusion was high during the course dfeverity of hydronephrosis, and normal
conservative therapy [Table Ill]. Onlyrenal cortical thickness are associated with
minority of patients failed to respond toan increased risk of bleeding during and/
conservative measures and they neededafter PCNL. Urologists should take into
open surgical exploration which endedaonsideration whether patients have the
with a decision for nehprectomy [Tableaforementioned risk factors before
[ll]. Such patients probably were in neegerforming PCNL. Renal bleeding can
for selective renal angiography forpresent lately as delayed bleeding and the
detection of renal arteriovenous fistulae gpatients should receive prompt and
pseudo aneurysms that may be the reasadequate treatment to support their lives.
for their severe reluctant bleeding.

Tablel: Characteristic features of the involved patients (features prior to PCNL)

Characteristics Number

Number of patients 50
Male/Female 40/10
Average age (years) 45
Stone location

Staghorn 35
Large renal pelvic stone 7
Caliceal stones 8

Patients with moderate-severe hydronephro
Patients with mild hydronephrosis

Patients with no hydronephrosis 20

Patients with normal renal cortical thickness 42

Patients with reduced cortical thickness 8
38
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Tablell: History of patients

Characteristics Number | P value
History of right renal surgery 26 0.783
History of left renal surgery 24
History of previous renal surgery 3 >0.05
History of diabetes mellitus 2 >0.05
History of hypertension 3 >0.05
History of urinary tract infection at admissig 6 >0.05

Tablelll: Characteristics of patientswith hematuria

Characteristics Number | Pvalue
Patients with hematuria 50
Patients with passage of clots 40 0.029
Patients with hemodynamic instability 15
Patients who suffered shock 2
Patients with low hemoglobin who needed transfusion 45 0.015
Patients who respond well to conservative therapy 47 0.012
Patients who needed surgical intervention 3
Average stay at hospital (days) 5
Maximum period of conservative therapy (days) 7
Patients with mild or no hydronephrosis who preseitit severg 33 0.046
bleeding
Moderate-severe hydronephrosis present with séateegling 17
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