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ABSTRACT

Pancreaticoduodenectomy remains a major ther-
a- py in the management of adenocarcinoma of
the head of the pancreas and the biliary-digestive
tract tumors. Postoperative morbidity and mor-
tality remain high. An operative mortality less
than 5% in reference centers but can up to
25-50% in others hospitals. These complications
are diverse, namely, early hemorrhage, which
has the highest postoperative mortality rate,
pancreatic fistula, which remains the feared
complication, with its attendant complications,
and Delayed Gastric Emptying, which remains
the most frequent. The CT scan remains the gold
standard for monitoring and detecting. No pre-
cise etiology could be found for these compli-
cations but some risk factors were found. The
management of these complications depends on
the degree of damage and the hemodynamic
state of the patient. The International study
group of pancreatic surgery (ISGPS) proposed a
classification to harmonize the diagnosis, the
degree of these complications, and the appropr-
iate management.
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| INTRODUCTION

Pancreaticoduodenectomy (PD) is an operative
technique developed by Whipple in 1935 for the
treatment of 3 patients with periampullary tumors
[1]. The main indication is tumors of the pancre-
aticobiliary junction and, in order of frequency,
adenocarcinoma of the head of the pancreas,
ampulla of Vater, biliary and duodenal tumors.
The others are chronic pancreatitis and neuroen-
docrine tumors. It has a high mortality and
morbidity rate. It has been improved over time. It
consists of resection of the duodeno - pancreatic
block, ligation of the gastroduodenal artery, chol-
ecystectomy. It will be completed by 3 types of
anastomosis (figure 1) namely:

- Pancreaticojejunostomy or pancreatic - gastric
- anastomosis

- hepaticojejunostomy

- Gastrojejunostomy

This technique has developed considerably over-
time and other variants of the classic technique
have been developed in order to reduce compli-
cations [2,3]. This mortality and morbidity rate is
linked to postoperative complications which are
dominated by hemorrhage and pancreatic fistula,
which remains the most dreaded. Other complica-
tions include vascular complications (thrombosis,
arteriovenous fistulas), leaks from anastomoses,
biliary fistula, abscesses, Delayed Gastric Emp-
tying, and tumor recurrence. The CT scan plays an
important role in the detection of complications.
It is correlated with the patient's clinical and
biological data. Depending on the case, the most
serious complications require a surgical revision

[3].
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Figure 1. Figure of the anastomoses 1- Pancreatico-jejunal anastomosis 1'- Pancreatico-gastric
anastomosis 2- Bilio-jejunal anastomosis 3- Gastro-jejunal anastomosis

Il MORTALITY AND MORBIDITY OF
COMPLICATIONS

PD is still indicated for peri-ampullary tumors,
particularly adenocarcinoma of the head of the
pancreas. Curative surgical resection is the only
treatment likely to bring a cure at the cost of high
operative morbidity which is less than 5% in
reference centers [3]. Juli Busquets et al, in a
study, carried out in a specialized center, found a
similar 7% postoperative mortality rate in patients
with adenocarcinoma of the pancreas who had
undergone PD [4]. Peterman D. et al, in a
specialized center, found a rate of 6% mortality at
30 days post-op [5]. Morbidity remains high and
is between 20 - 50 % depending on the definitions

used [6,7]. Mehta et al, found similar results with
mortality of 2.3% and morbidity of 50% [8]. These
postoperative complications are in order of
frequency: Delayed Gastric Emptying, infections
(intra-abdominal abscesses and wound infecti-
ons), fistulas (mainly pancreatic, but also biliary
and digestive), hemorrhage, pancreatitis, cholan-
gitis and, postoperative ileus [5-7,9]. The most
frequent postoperative complications of PD are
delayed gastric emptying (DGE) in 20% and
pancreatic fistula (PF) in 10-15% [5].

In order to standardize studies on complications,
the International study group of pancreatic surge-
ry (ISGPS) has proposed a standard classification
(Table 1) [10-12]

Table 1: Major complications of duodenopancreatectomy grade (ISGPS)

NGT: Nasogastric tube

Most common complications of duodenopancreatectomy
International study group of pancreatic surgery definitions

Degrees of severity

Delayed Gastric
Emptying

need for NGT

Inability to resume feeding (IRF)
Standard at Day 7 and prolonged

A: IRF D7 and NGT 4-7 days or
reinsertion after D 3

B: IRF D14 and NGT 8-14 days or
reinsertion after D7y

C: IRF D21 and NGT >14 days or
reinsertion after D14

Pancreatic Fistula Hemorrhage and Delayed Gastric Emptying: A Major Complication of Pancreaticoduodenectomy
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Postoperative pancreatic

Drainage containing > 3 x serum

A: no clinical consequences

moderate or severe

fistula amylase value from D 3 B: requires adjustment of postop-
erative management
C: serious situation requiring hea-
vy treatment

Hemorrhage Can occur <24h00 or > 24h post- | A:<24ho00, intra- or extraluminal,

op, intraluminal or extraluminal,

medium severity

B: <24h00, intra- or extraluminal,
severe severity

> 24hoo0, intra- or extraluminal,
medium severity

C: >24ho0o0, intra- or extraluminal,
severe severity

. CT SCAN ROLE

Imaging plays an important role in the detection
of these postoperative complications, particularly
CT scans, which remain the gold standard in the
postoperative follow-up of patients who have und-
ergone PD. The analysis will find the different
anastomoses (Figure 2, 3, 4). In the absence of
clinical signs and postoperative complications, a
CT scan is performed within 3 to 6 months. The
technique will be a CT scan without injection and
then a CT scan injected with radiologic contrast
fluid at 3 to 5ml/s speed, with an acquisition at an
arterial time at 30seconds and, then a portal time
between 60-90 seconds. This will be followed by
multi-planar 3D reconstructions [13]. These resu-

Figure 2: Non-injected abdominal and pelvic CT in axial (A) and coronal (B) sections showing the

Its must be correlated with the clinical exami-
nation and the biological work-up as appropriate.
E. Cuellar et al, in a study on the contribution of
CT scans in the postoperative period, noted that a
systematic CT scan was performed with an aver-
age delay of 7.6 + 0.8 days after surgery. Of the
138 CT scans analyzed, 94 (68%) were considered
normal and 44 (32%) abnormal. The sensitivity of
routine CT was 55% with a specificity of 75%. The
positive predictive value was 39% and the nega-
tive predictive value was 85%. Routine CT scan
may lead to early detection of complications in
association with the presence of clinical and
biological symptoms [14].

gastrojejunal anastomosis (green arrow) between the stomach (blue star) and the jejunum (white star).
Note the presence of some spontaneously hyperdense clips

Pancreatic Fistula Hemorrhage and Delayed Gastric Emptying: A Major Complication of Pancreaticoduodenectomy

© 2021 London Journals Press

London Journal of Medical and Health Research

Volume 21 | Issue 4 | Compilation 1.0



London Journal of Medical and Health Research

Figure 3: Non-injected abdominal and pelvic CT in axial (A) and coronal (B) sections showing the
pancreatic-gastric anastomosis (green arrow) between the stomach (red star) and the residual pancreas
(white arrow). Note the presence of external pancreatic stent (blue star)

Figure 4. Abdominal and pelvic CT injected at an arterial phase in axial (A) and coronal (B) sections
showing the biliary digestive anastomosis (green star) between the jejunum (blue arrow) and the
residual bile duct (red arrow)
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V.  POSTOPERATIVE PANCREATIC
FISTULA (POPF)

4.1 Diagnosis and CT scan findings

The amylase level in fluid and/or drain is recog-
nized as the undisputed biochemical definition of
POPF, but amylase activity can range from 100 to
1000 International Units depending on glandular
activity. A clinically relevant POPF is defined as a
drain output of any measurable volume of fluid
with amylase level greater than 3 times the upper
Institutional normal serum amylase level, associa-
ted with a clinically relevant development/co-
ndition related directly to the PF [11]. The CT scan
shows, the presence of air bubbles and a collection
opposite the pancreatico-jejunal or pancreatico-
gastric anastomosis (figure 5) [13]. In a severe
complications and in all patients with an aerated

peripancreatic collection on the 5th aerated perip-
ancreatic collection had a sensitivity and a sensi-
tivity of 25% in the detection of study by E.
Cuellar et al, the presence of an of 87% postope-
rative day on CT, the diagnosis of POPF was
confirmed [14]. Clinically, POPF should be suspe-
cted early (on postoperative day 3) based on the
quality of the drainage fluid. The drain plays an
important role in the diagnosis [14]. However, it
must be confirmed by observation over a period of
time, as postoperatively there is inflammatory
serositis not related to an anastomotic leak.
Indeed, it is only after clinical recovery is com-
plete that it is possible to distinguish and classify
the POPF into grades A, B, and C according to the
clinical impact. The volume of fluid output over a
day is relative, as demonstrated by the wide range
reported in the literature [15].

Figure 5: Abdominal and pelvic CT injected at portal phase in axial section (A and B) showing a
collection (red arrow) with an air bubble (red star) opposite the pancreatic-gastric anastomosis (blue
star) and the residual pancreas (green arrow) on the 5th postoperative day with a high amylase level in

the draina

There are three grades of severity for pancreatic
fistulas, according to The ISGPS 2016 update
based on clinical, radiological, and therapeutic
criteria and outcomes. (Figure 6) [11]:

- Grade A: BL (biochemical leak): Formerly grade
of POPF ; a “biochemical fistula” in the literature,
the BL has by definition no clinical impact. In
particular, a BL implies no deviation in the nor-
mal postoperative pathway and therefore, does

not affect the normal postoperative duration of
stay

- Grade B: This grade refers to a properly defined
fistula involving increased amylase activity in the
fluid from any drain in association with a clini-
cally relevant condition. A grade B POPF requires
a change in the management of the expected
postoperative pathway.

Pancreatic Fistula Hemorrhage and Delayed Gastric Emptying: A Major Complication of Pancreaticoduodenectomy
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- Grade C: Whenever a grade B POPF leads to
organ failure or to clinical instability such that
reoperation is needed, the POPF becomes a grade
C. Often, stay in an ICU is necessary, and the hos-
pital stay becomes excessively prolonged secon-
dary to the POPE-related problems. For the purp-
ose of POPF classification, postoperative organ
failure is defined as the need for reintubation.

e > 3 times upper limit

Its incidence is approximately 8-25% in patients
after PD following pancreatic anastomotic release
or fistula. The correlation of the diagnosis of PO-
PF with CT data is important and the diagnosis is
based mainly on clinical and biological data [16].
The experiences of Lahey and Mayo Clinics found
an incidence of 8% in 403 post-PD patients with
direct mortality of approximately 26% [18,19].

instituti w , j'i: erum.
amylase value

e
e
=

*“reatrnent/ Event POPF related

Figure 6: Algorithm for biochemical leak and Postopeartive pancreatic Fistula definition. The 2016
update of the International Study Group (ISGPS )

4.2 Risk Factors For Pancreatic Fistula
Many risk factors have been identified for the
occurrence of POPF. For F-H Liu, the size of the

main pancreatic duct is a predictive factor for the
occurrence of pancreatic fistula [20]. Other autho-

rs recognize the important role of the preoperative
CT scan in predicting the occurrence of POPF,
notably by measuring the density of the pancre-
atic parenchyma, the smaller diameter < 3mm of
the duct of Wirsung, which has a good prognosis
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[21,22]. Fibrosis leads to hardening of the panc-
reas and rigidity of the pancreatic duct, which
reduces the risk of postoperative POPF [23].

Some authors blame the decrease in serum albu-
min postoperatively as a factor in the occurrence
of POPF. Fujiwara et al, suggests that the decrease
in albumin in the postoperative period is at the
origin of a decrease in the systemic anti-inflamm-
atory response, which leads to an immuno nutri-
tional disorder, thus increasing the risk of the
occurrence of POPF [24]. For Utsumi et al, the
improved nutritional state of the patient allows
him/her to better cope with the risk of postope-
rative POPF [25].

Management of the fistula depends on the degree
of severity. Nutritional measures, empirical antib-
iotic therapy, percutaneous drainage, and octreot-
ide treatment are discussed. Surgical revision is
only performed in cases of severe loosening or
dehiscence of the anastomosis [13,26]. In a study
by C.J. Yeo, approximately 15% of patients
received percutaneous drainage, 80% conserva-
tive measures, and 5% revision surgery [17]. Bassi
C et al found a similar rate of revision surgery in
POPF of 3% [27]. For Busquets J et al, in one
study POPF was not a risk factor for death post
PD surgery [4]. A meta-analysis of English revie-
ws by Pedrazzoli S. of 60,739 patients who
underwent PD from 1990-2015 on the relation-
ship between POPF mortality found only 1%
mortality due to PD [28]. In a study by Shukla et
al, In a two-year multicenter study of 718 cases of
PD, POPF accounted for 17% of complications
(77% grade A and B), there was clearly no signi-
ficant association between postoperative mortality
and POPF [29]. The use of three drains at the
operative site in PD would also play an essential
role in reducing complications, particularly POPF.
This number varies according to the surgeon's
habits and technique but on average between 2
and 3 drains are used in the study by Shukla et al.
in the different centers [29]. Colon K et al, in a
randomized study on the efficacy of aspiration
drainage (external suction system via central
suction or electric pump) in the occurrence of
postoperative complications and mortality, didn’t
show the impact of aspiration drainage in

reducing POPF or post-operative mortality. As a
result, aspiration drainage is not recommended in
PD and its place remains to be determined [30].

Other authors have attempted to demonstrate the
occurrence of POPF according to the type of
pancreatico-jejunal or pancreatico-gastric anasto-
mosis. Shukla et al, in their study of 718 patients
who underwent PD, a majority of pancreatico-
jejunal anastomosis in 491 patients (68.3%) ver-
sus 227 (31%) pancreatico-gastric anastomosis
showed no statistically significant benefit in prev-
enting PF [29]. Randomized studies have also
failed to show any statistical difference in the
prevention of POPF by the different anastomoses
[12,27].

4.3 The place of somatostatins and derivatives

The use of octreotide remains controversial. Its
inhibitory property on pancreatic hormone secre-
tion has been proposed in order to limit the
occurrence of fistula. In the various comparative
studies, its effectiveness has not been proven. Its
routine use should be limited to centers where the
fistula rate is >10%, a residual pancreas remains
friable or a Wirsung duct >3mm [3, 31, 32]. C.J.
Yeo's experience with the use of octreotide has
been inconclusive [17]. Randomized controlled
trials in Europe and the United States have shown
no benefit from the use of octreotide in the
prevention of POPF [33,34]. The same is true in
Predrazzoli's meta-analysis of 60,739 patients,
which also failed to find a proven beneficial effect
of somatostatin and its various analogs (Octre
otide, Vapreotide.....), with no statistical differe-
nce in the impact on the incidence and mortality
of POPF [28].

4.4 Intubation of the pancreatic duct (Figure 7)

Other authors have studied the impact of stenting
during PD. Roder J et al, in a study of 41 patients,
reported that the rate of occurrence of POPF in
the group of patients without pancreatic duct
stenting was 6.8% compared to 29.3% in patients
with pancreatic duct intubation, suggesting an
increased risk of fistula in patients with panc-
reatic duct intubation, which calls into question
this method [35].

Pancreatic Fistula Hemorrhage and Delayed Gastric Emptying: A Major Complication of Pancreaticoduodenectomy

© 2021 London Journals Press

London Journal of Medical and Health Research

Volume 21 | Issue 4 | Compilation 1.0



London Journal of Medical and Health Research

In the meta-analysis by Pedrazzoli S, there was no
significant difference between non-stented (panc-
reatic duct), external stent, and internal pancr-
eatic duct stent patients with respect to POPF
mortality and overall PD mortality. No conclusion
could be drawn from this analysis regarding the
impact of stenting on PD [28]. A meta-analysis by
Dong Z et al, on 1018 patients, notes that external

stenting may have a beneficial effect in preventing
POPF and reducing the length of hospital stay for
patients, but due to low statistical evidence, the
benefit between no stenting, and external or
internal stenting remains uncertain. Therefore, a
rigorous randomized trial is needed to reach a
reliable conclusion [36].

Figure 7: Non-injected abdominal and pelvic CT showing an internal stent (blue arrow) of the residual
pancreas postoperatively. Note the presence of a nasogastric tube (red star)

V. POSTOPERATIVE HEMORRHAGE

Postoperative hemorrhage is defined as intra- or
extraluminal bleeding, early if it occurs within 24
hours of surgery or late otherwise [10]. The
severity of bleeding is classified into three groups
according to the ISGPS: moderate severity blee-
ding (group A) if medical treatment alone is suffi-
cient, severity bleeding if intervention is required
(group B) or if the patient is in shock (group
C)(Table 1). Sentinel hemorrhage is defined as the
presence of a small amount of blood in the drains
or in the nasogastric tube (NGT) [15, 37, 38]. It
remains a rare complication of PD, but with a high

mortality rate. Shukla P et al. found an incidence
of 6% in the postoperative complicati- on cations
of PD [29]. Jacquemin found in his study of 194
postoperative PD patients over a period of three
years, an incidence of 17.5% (34/194) with a high
90-day mortality rate of 17.6% (6/34) [37].
Raman et al. in their study reported an incidence
of 4% with a high mortality rate of 38% [39,40].

These hemorrhages can be subdivided into two
groups: early hemorrhages in the first 24 hours
most often related to bleeding from the stump of
the gastroduodenal artery (Figure 8) due to a
ligation defect. Late hemorrhage generally occurs
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on the s5th postoperative day in relation to a
vascular anomaly involving the mesenteric vess-
els, or an erosion of the hepatic artery, the celiac
trunk, the splenic artery, but also a pseudoan-
eurysm of the stump of the gastroduodenal artery
[13, 39, 40]. This hemorrhage can be externalized
by the intraluminal digestive route in the form of
hematemesis or melena or extraluminal via the
drains. Jacquemin M. found that in 65% (n=22
/34) of cases, the bleeding was externalized by the

drains, 38% (n=13/34) by the digestive tract, 18%
by hematemesis or by the presence of blood in the
NGT (n=6/34) and 21% by melena. Bleeding was
externalized through the drains in 63.2% (n=12/
19) of cases and through the gastrointestinal tract
in 42.1% (n=8/19). In total, 55% (n=19) of the
patients presented a sentinel hemorrhage. It
preceded 37.5% (n=6/16) of arterial bleeds, 100%
(n=4/4) of venous bleeds and 43% (n=6/14) of
anastomotic bleeds [37].

Figure 8: Abdominal and pelvic CT scan injected at the arterial phase showing the stump of the gastro
duodenal artery without any anomaly (red arrow) postoperatively. Note the presence of a clip (blue
star)

51 Imagery

The CT scan remains a means of diagnosis,
especially at the arterial stage, except in cases of
hemodynamic instability of patients. It highlights
spontaneous hyperdensity in relation to the

vessels or the surgical site or extravasation of
contrast product; a pseudoaneurysm or a vascular

anomaly may be detected at a later stage and will
guide the angiography for good identification of
the surgical site [40].

In a study by Wolk on the management of post-
PD bleeding, a CT scan was performed in 83% of
cases before endovascular treatment, the bleeding
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sites involved in most cases were the hepatic
artery 19,2% (10 cases), the stump of the gastro-
duodenal artery 36.5% (19 cases), followed by the
splenic artery 15.4% (7 cases), the celiac trunk
11.5% (6 cases), the dorsal pancreatic artery 1.9%
(1 case), and the inferior pancreaticodu- odenal
artery 1.9% (1 case) [41].

5.2 Risk factors

Certain factors would be linked to the occurrence
of early or late postoperative hemorrhage, name-
ly, POPF, followed by abdominal infections [37,
42]. The explanation would be the erosion of the
vascular walls, weakening of the anastomoses by
abdominal infection, by lytic pancreatic juice; it
should be noted that aneurysm formation would
also play a large role in the occurrence of these
hemorrhages [37,42].

5.3 Treatment

Management depends on the hemodynamic status
and the cause of the hemorrhage. In the case of
hemodynamic stability and arterial hemorrhage,
the first-line treatment is angiography. The artery
involved may be embolised or a stent placed [43].
Yekebas EF et al, in a series of 1669 pancreatic
resections, recommended angiography for senti-
nel hemorrhage because of its association with the
arterial origin [44]. If these procedures fail, a
second attempt to avoid repeat surgery may be
considered with a high excess mortality rate due
to surgical site inflammation, adhesions, and
tissue friability [45]. For intraluminal hemorrh-
age, digestive endoscopy is of great interest. In the
case of pseudoaneurysms, angiography shows
better efficacy and good prevention of aneurysmal
rupture [46]. The current treatment of pseudoan-
eurysms is based on radiological embolization
using coils. Surgical revision is technically
difficult, exposes a high risk of bleeding, and may
result in the completion of pancreatectomy with
the consequence of diabetes that is difficult to
control. Radiological embolization is less burden
some for the patient and its effectiveness is
between 63% and 100% [46-49].

VI. DELAYED GASTRIC EMPTYING

Delayed Gastric Emptying (DGE) is defined as
failure to resume normal feeding by the end of the
first postoperative week, with prolonged mainten-
ance of a nasogastric tube aspiration or its reintr-
oduction. It accounted for approximately 19-57%
of the patients operated on [5]. It remains the
most frequent complication of PD with an
incidence varying between 14-36% for Sastre B. et
al [3]. Sakamoto et al, in a study of 387
postoperative patients with PD, found a similar
rate of 38% [50]. Its mechanism is multifactorial
and remains poorly understood. It is thought to be
secondary to a disturbance of gastric innerva- tion
secondary to surgery. For Kunstman JW et al, the
occurrence of other complications at the surgi- cal
site could also explain this DGE, notably POPF,
abscesses, and severe blood loss during the
operation [51]. Another factor is gastric atony on
the one hand in response to the reduction of
motilin levels in circulation and on the other hand
the resection of the duodenal stimulator and the
disturbance of gastroduodenal innervation [52,

53].

The CT scan remains an excellent diagnostic tool
for the visualization of gastric distension with
stasis [14] (Figure 9).

The ISGPS proposes a classification based on the
inability to resume feeding a standard diet (IRF)
on the 7th postoperative day and the prolonged
heed for a nasogastric tube. It recognizes three
evels of severity A, B, and C (Table 1).
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Figure 9: Abdominal and pelvic CT injected at the portal phase in axial section showing a stasis stomach
(red arrow) in a patient on the 7th postoperative day who presented with intermittent vomiting. Note a

postoperative pneumoperitoneum (blue star)

VIl.  THE PLACE OF ERYTHROMYCIN

Erythromycin is thought to play a role in the early
resumption of feeding postoperatively, thus
reducing the rate of DGE. Yeo et al, in a study of
118 patients divided into two groups: group 1
receiving erythromycin and the other saline: the
results show an early resumption of feeding in
group 1 and a reduction in the occurrence of DGE
to 19% in group 1 and 30% in group 2. Therefore,
He concluded that erythromycin accelerated
gastric emptying and reduced the rate of postope-
rative gastroparesis [54]. Ohwadda et al. found
similar results for the use of erythromycin postop-
eratively in the early resumption of gastric
emptying and reduction of DGE rates [55].

VIl CONCLUSION

Pancreaticoduodenectomy remains an operative
technique in the management of tumors of the
bilio-pancreatic crossroads. It remains fraught
with complications, the most prominent of which
are hemorrhage with a high mortality rate, very

frequent delayed gastric emptying, and pancreatic
fistula which remains a dreaded complication.
Other complications are also observed, notably
infections/abscesses, vascular complications, ana-
stomosis loosening and later recurrence, and
others.

The CT scan remains an excellent imaging tool for
post-operative follow-up and for detecting various
complications. These data must be associated with
the patient's clinical condition and the biological
assessment.

Several factors have been identified in the
occurrence of these major complications inclu-
ding pancreatic fistula. These factors require furt-
her study to provide statistically proven results for
a reduction in postoperative mortality and morbi-
bidity.
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ABSTRACT

Introduction: Hysterectomy is one of the most
common surgeries performed in female of perim-
enopausal age group. Nowdays, Laparoscopic
hysterectomies are on the rising trend, since it is
associated with less post-operative pain, faster
recovery and early return to normal activities.
Hence, authors are sharing their experience
about total laparoscopic hysterectomy (TLH).

Material and Methods: A retrospective observa-
tional study was done over 2 years in a tertiary
care hospital in rural area. A total of 108 women
were included who underwent TLH by same
operating surgeon. The complaints were abno-
rmal uterine bleeding followed by abdominal
lump/ abdominal pain. Thorough history and
examination was done. Ultrasound pelvis was
performed. Surgery was done after informed
consent.

Results: The mean age of female who underwent
TLH was 45.76 + 6.8 years. All females were
multiparous (P>=2) with mean parity of 2.55 +
1.5. The mean BMI was 27.4 + 5.5 Kg/m?. History
of previous surgery was found in 38.8% of
female. The most common indication of surgery
was leiomyoma (55.6%). Mean duration of Hosp-
ital stay was 3.77 + 1.4 days. Among intra-
operative complications, 3 cases of bladder
injury and 1 ureteric injury was seen. All cases
were completed laparoscopically. Among post-
operative complications, no major complication
was observed.

Conclusion: It was concluded that TLH is an
upcoming technique in developing countries like
India. It is a safe procedure and associated with
less intraoperative and post-operative complicat-
ions.

Keywords. hysterectomy, laparoscopy, leiomyoma,
total laparoscopic hysterectomy.
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|, INTRODUCTION

Hysterectomy is one of the most common surge-
ries performed in female of perimenopausal age
group. It can be done by either vaginal/abdominal
or laparoscopic route. Laparoscopic hysterectomi-
es are on the rising trend and being preferred by
both patients and surgeons, since it is associated
with less post-operative pain, faster recovery, bet-
ter wound healing and early return to normal
activities. Hence, authors are hereby sharing their
experience about total laparoscopic hysterectomy
(TLH) over a period of two years.

Il. ~ MATERIALS AND METHODS

A retrospective observational study was being
conducted over a period of 2 years (January 2018
to January 2020) in a tertiary care hospital in
rural area after clearance from institutional ethics
committee. A total of 108 women were included in
the study that underwent TLH by same operating
surgeon. Most of these women presented to gyna-
ecological outpatient department with chief com-
plaints of abnormal uterine bleeding. Few of them
presented with abdominal lump/pain in abdome-
n. Thorough history and examination was done.
Routine blood investigations were done. Ultra-
sound of abdomen and pelvis was performed. The
patient was taken for surgery after taking infor-
med consent.

. SURGICAL TECHNIQUE

Patient for surgery was admitted a day before the
surgery. Bowel preparation was done by Tablet
Charcoal (2 tablets) and Tablet Dulcolax (2 tablets)
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at night time before surgery. Informed consent
was taken. Preoperative antibiotic (injection Mon
ocef) was given in morning on the day of surgery.

Surgery was done under general anaesthesia with
endotracheal intubation. The patient was placed
in dorsal lithotomy position. Per vaginal examina-
tion was done, Foley’s catheterisation was done.
Uterine manipulator (Marvah’s) was placed.

One 10 mm trocar was placed at the supraum-
bilical position by direct insertion technique.
Carbon dioxide Insufflation was done to create
pneumoperitoneum. Two secondary ports of 5
mm each were inserted under direct vision on left
side, as shown in figure 1. Another 5 mm trocar
was placed on right side in case of large uterus for
uterine manipulation by myoma screw. Trendele-
nberg position was obtained. Intra abdominal
pressure was kept in the range of 12-14 mm of Hg
and flow rate at the rate of 3 L/min during
surgery.

First of all, the fundal structures (round ligament,
tubo-ovarian ligament) were cauterised with bipo-

lar cautery and cut with Enseal /scissors/harmo-
nic blade on one side followed by the other side.

After cutting the fundal structures, vesicouterine
fold of the peritoneum was opened by harmonic
blade/Enseal/scissors, beginning from central
part of lower uterine segment and continued on
both sides laterally. During this step, cup of ute-
rine manipulator was pushed inward to delineate
vesico-uterine plane. Bladder was pushed downw
ards.

After bladder dissection, skeletonization of
uterine artery was done on both sides. Uterine
artery was cauterised with bipolar cautery on both
sides and then cut with scissors/harmonic blade.

The uterosacral ligaments were then cauterised
using bipolar cautery and cut on either side using
Enseal/ harmonic blade.

The circular colpotomy was done over the cup of
uterine manipulator by using monopolar hook
[figure 2]. Vaginally, uterine manipulator was
rem- oved and uterus specimen was removed
outwards half way to prevent emission of gas.
Bilateral salpingectomy was done in all cases.

In cases where age was more than 50 years or
ovaries were unhealthy or had complex ovarian
cysts, oophorectomy was also done.

Specimen was removed. Vault closure was done
vaginally with Vicryl number 1 in initial cases
(app- oximately 40 cases). However, with time
and sur- gical expertise, we have started doing
endosutu- risuturing. Now in all cases, vault was
closed lapa- roscopically by endosuturing using
Vicryl number 1.Haemostasis was checked. Ports
were removed and patient was shifted to
post-operative room.

V. RESULTS

The demographic profile is shown in table 1. The
mean age of female who underwent TLH was
found to be 45.76 + 6.8 years. Among parity, it
was found that all females were multiparous
(P=2) and none of them were nulliparous with
mean parity of 2.55 + 1.5.

Weight was not criteria to decide mode of
hysterectomy, rather, in obese female’s TLH was
preferred over abdominal hysterectomy. The
mean BMI of patients who underwent total
laparoscopic hysterectomy were 27.4 + 5.5 Kg/m?>.

History of previous surgery was found in 42
(38.8%) of female, of which most common proce-
dure was tubal ligation (52.4%), followed by caes-
arean section (30.95%). In two cases, females had
history of previous 2 LSCS while in one case there
was a history of previous 3 LSCS.
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Table 1: Demographic profile of

women who underwent TLH

Sr No Parameters Values (mean + SD)
1 Age 45.76 + 6.8 years
2 Parity 2.55+ 1.5
3 BMI 27.4 + 5.5 Kg/m?
4 History of previous surgeries: 42 (38.8 %)
a Tubal ligation 22 (52.4 %)
b LSCS 13 (30.9 %)
c Myomectomy 2 (4.8 %)
d Cystectomy 5 (11.9 %)
Total 42 (100%)

Indications of surgery are shown in table 2. The ed by dysfunctional uterine bleeding (35.3%).
most common indication for performing surgery There were 6 cases of ovarian cyst (5.6%) and 3
was uterine leiomyoma (60 cases, 55.6 %), follow-  cases (2.8%) of adenomyosis.

Table 2: Indication of surgery in

Sr No. | Indication of surgery

1 Leiomyoma
DUB
2
3 Ovarian cyst
4 Chronic pelvic inflammatory disease
5 Adenomyosis
6 Postmenopausal bleeding
7 Endometrial hyperplasia

The uterine size was not the criteria to decide the
mode of surgery. We have done total laparoscopic
hysterectomy even in the female of uterine size
18-20 weeks. Most common uterine size was 6-12

females who underwent TLH

Number of cases (%)

60 (55.6 %)

38(35.3%)

6 (5.6 %)

1 (0.9 %)

London Journal of Medical and Health Research

3 (2.8 %)
1 (0.9 %)

1 (0.9 %)

weeks. Mean uterine size for which total laparo-
scopic hysterectomy was done was 11.5 + 1.9 gest-
ational weeks [table 3].
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Table 3: Size of uterus in females who underwent TLH

Sr No. Size of uterus (weeks)
1 6-12
2 >12-16
3 >16-20
Total
Mean size

Intraoperative and post-operative complications
are shown in table 4. The patient who underwent
TLH were usually admitted a day before surgery
and were discharged within 4 days after removal

Number of cases (%)
74 (68.5 %)
31 (28.7 %)
3 (2.8 %)

108 (100%)

11.5 + 1.9 weeks

of Foley’s catheter and under satisfactory condi-
tion. Mean duration of Hospital stay was 3.77 +
1.4 days.

Table 4: Intra and post operative complication in women who underwent TLH

Sr no | Complications
Duration of hospital stay
Intra-operative complications
Bladder injury

Ureter injury

Bowel injury

Vascular injury
Conversion to laparotomy
Post operative complications
Need of blood transfusion
Fever

g K W N =

Abdominal distension
Prolonged catheterization
Wound sepsis
Subcutaneous emphysema
Vaginal bleeding

N SOk~ W N =

Among intraoperative complications, visceral
injuries were seen in four cases (3.7%). 3 cases
were of bladder injury (2.8%) and one case was of
ureteric injury (0.9%).

Among these 3 cases of bladder injury, all cases
were diagnosed during the surgery and simul-
taneous repair was done with the Vicryl number
2-0 in two layers. Bladder integrity was checked
followed by which TLH was done in the same
sitting. Post-operative catheter was placed for 21
days. After 21 days, catheter was removed and

Number of cases (%)
3.77 + 1.4 days

3 (2.8%)
1 (0.9 %)
o (0 %)
0 (0 %)
o (0 %)

20 (0.9%)
8 (7.4%)
5 (11.9 %)
10 (9.3 %)
0 (0%)
1(0.9%)
1(0.9%)

patients had no complaint in micturition. All of
these 3 cases had history of previous surgeries of
which one had history of previous 2 LSCS,
another case had history of previous 3 LSCS and
last one was with previous history of LSCS and
tubal ligation.

One case had ureteric injury which was diagnosed
post operatively on day 7. Patient came with com-
plaints of urinary incontinence for which she was
readmitted and evaluated. CT urography was
done and diagnosis of right uretero-vaginal fistula
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(small, in lower one third of the ureter) was made.
High risk factor seen in this case was obesity (BMI
29.3 Kg/m?). Patient was referred to urosurgeon
and DJ stent was placed but patient did not
improve. So, decision of surgery was taken. Pati-
ent underwent laparotomy with neoureterostomy
(via wurinary bladder flap). Post operatively,
Foley’s catheter was placed for 3 weeks. After 3
weeks, Foley’s catheter was removed and patient
passed urine normally. Till date, patient is comfo-
rtable and asymptomatic.

No case of bowel injury or vascular injury was
seen. All cases were completed laparoscopically
and in none of the cases, laparotomy conversion
was required.

Among post-operative complications, no major
complication was observed. Blood transfusion was
done in 20 cases (18.5%). This high number of
transfusions could be explained on the basis that
we are doing surgeries at the rural level where
patient has poor nutritional status and most of
them suffer from anaemia. 8 patients (7.4%) had
fever which were managed symptomatically. 5
patients (11.9%) had complains of abdominal
distension post-operatively. All of these cases
were managed conservatively.

Prolonged catheterisation (= 48 hours) was done
in 10 cases (9.3%). Out of these 10 cases, 3 cases
were of per-operative bladder injury and 1 case
was of ureteric injury. In rest of the 6 cases, the
bladder was adherent, separated by sharp and
blunt dissection and hence prophylactically prolo-
nged catheterisation was done.

One patient had subcutaneous emphysema which
was managed conservatively.

One patient had vaginal bleeding on post-opera-
tive day 2. Patient was shifted to operation thea-
tre. Under intravenous anaesthesia, vault was ex-
plored vaginally and bleeder was found, suture
was taken vaginally and vaginal packing was done
for 48 hours. Patient was comfortable thereafter
and discharge was done under satisfactory condi-
tion on post-operative day 7.

No wound sepsis occurred after laparoscopic
procedure showing that wound healing is better
after laparoscopic procedure.

V. DISCUSSION

The present study included 108 cases that under-
went TLH. All of these cases were done for benign
indications, most common of which was uterine
leiomyoma (55.6%) followed by dysfuncti- ional
uterine bleeding (35.3%).

Among patients demographic profile, mean age
and parity was 45.76 + 6.8 years and 2.55 + 1.5
respectively. Obesity was not the criteria to defer
laparoscopy. Rather, it was preferred by operating
surgeon to do TLH in obese patients for better
wound healing and easy surgery as compared to
open technique. Also, it was observed that most
common size of uterus on which we operated was
6-12 weeks (68.5%).

Similar results were seen in study by Bettaiah
Ramesh et al ' who evaluated association between
outcomes of laparoscopic hysterectomy with resp-
ect to clinical factors, intra-operative variants and
post-operative complications. Their study inclu-
ded 858 females who underwent total laparo-
scopic hysterectomy. All surgeries were performed
by same surgeon by same technique. Average age
of female who underwent surgery was 44.9+ 6.2
years. Most common indication of surgery was
leiomyoma (54.4%) followed by dysfunctional
uterine bleeding (17.8%). In most of the cases
(57.6%) size of uterus operated was 6-12 weeks
followed by 12-16 weeks (16.3%). It was concluded
that total laparoscopic hysterectomy is associated
with less complication rate and early post-
operative recovery.

In our study, history of previous abdominopelvic
surgery was present in 38.8% cases of which most
common procedure was tubal ligation (52.4%)
followed by LSCS (30.9%).

Similar results were seen in study by Mereu et al
(2] in which 41.3% females who underwent total
laparoscopic hysterectomy had history of previous
laparotomy including 24.1% woman who had
history of previous one or more LSCS. Thus, it can
be seen that we can do TLH in females with
history of abdominopelvic surgery safely depen-
ding on the surgical expertise.

Total Laparoscopy Hysterectomy: Our Experience at Rural Centre Over Two Years

© 2021 London Journals Press

London Journal of Medical and Health Research

Volume 21 | Issue 4 | Compilation 1.0



London Journal of Medical and Health Research

TLH can be done in obese women. In our study,
mean BMI of patient undergoing surgery was 27.4
+ 5.5 kg/m*. Results were in concordance with
that obtained by Twijnshtra et al ! in 2012. They
did one year cohort analysis including 1534 lapa-
roscopic hysterectomy done by 79 surgeons. Mean
BMI of patient undergoing surgery was 27.5 + 5.7
kg/m?. It was found that success of surgical
outcome was significantly associated with BMI,
uterine weight and previous abdominal surgery.

Now days, concept of the day care hysterectomy is
on rising trend. In this, patient is being discha-
rged on the same day of surgery (within 24 hou-
rs). However, in our study, mean duration of
hospital stay was 3.77 + 1.4 days. Patients were
admitted a day before surgery and discharged
within 4 days in most of the cases. Longer hospital
stay in our study could be because of the fact that
this study is done in the rural area where myth is
prevalent that patient care is better in the hospital
and will have more complications if discharged
early. The results were compared to the study
done by Jinhwa Lee et al in 20154, In their study,
50 cases were included in which 25 patients
underwent conventional multiport total laparo-
scopic hysterectomy. The duration of postoper-
ative hospital stay was 4-7 days, average being 3
days.

In our study, among intraoperative complications,
bladder injury was seen in 3cases (2.8%), ureteric
injury in 1 case (0.92 %) and no bowel or vascular
injury was observed. None of the cases were conv-
erted to laparotomy. All urinary bladder injuries
were diagnosed and repaired during the proce-
dure. All of these 3 cases had history of previous
abdominal surgeries. Ureteric injury was diagn-
osed post-operatively and managed by urosur-
geon via laparotomy with neoureterostomy. The
only risk factor in the patient with ureteric injury
was obesity.

The results were in accordance seen in the study
done by Boosz 2011 et al 15!, It was a retrospective
analysis done over 7 years including total of 867
cases of which 567 underwent total laparoscopic
hysterectomy and remaining 300 underwent
laparoscopic assisted Supracervical hysterectomy.

Urinary bladder injury occurred in 4 cases;
ureteric injury in 1 case and1 patient had bowel

injury.

Another study was done by Morelli et al in 2007!*!
who reported significantly higher percentage of
bladder injuries (3.5%), probably related to the

high number of patients with previous LSCS
(more than 50%).

Thus, it can be observed that TLH is a safe
procedure and associated with less intraoperative
complications. Furthermore, the complication ra-
tes are decreased with time and surgical expertise.
Also, risk is more in females with previous abdo-
minal surgeries and who are obese, however, no
statistically significant association was found.

Among post-operative complications, no major
complication was found. Blood transfusion was
done in 20 females (18.5%). Abdominal distension
occurred in 5 cases, all of which were managed
conservatively. However, in other studies [>¢7],
lesser number of blood transfusions were given
post operatively. This discrepancy can be explai-
ned on the basis of preoperative nutritional status
of the patient included in our study.

Minor vaginal bleeding occurred in 1 case, diagn-
osed on post-operative day 2 and was managed by
applying haemostatic suture vaginally. No blood
transfusion was required in this case.

None of the patient had a wound sepsis showing
that TLH is associated with better wound healing.
No case of vault dehiscence was observed.

VI, CONCLUSION

This study concluded that total laparoscopic
hysterectomy is an upcoming technique in develo-
ping countries like India. It is a safe procedure
and associated with less intraoperative and post-
operative complications. The complication rate
can be further decreased with surgical expertise.
Hence, laparoscopic procedure should be a part of
training for all gynaecologists.
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Figure I: Image showing 10 mm
supraumbilical port and two 5 mm
ancillary ports.

Figure 1: Image showing one supraumbilical port of 10 mm and two ancillary ports of 5 mm each

Fig II: Image showing circular
colpotomy by monopolar hook.

Figure 2: Image showing circular colpotomy by monopolar hook
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ABSTRACT

Background: Auditory steady state response provides a frequency specific and automatic assessment of
hearing sensitivity and is used in infants and difficult to test population.

Objective: The present study is a prospective interventional study to evaluate correlations between hearing
thresholds determined by pure- tone audiometry (PTA) and auditory steady- state response (ASSR) testing
among patients with and without hearing loss. Materials and methods: The study was conducted on 120
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ears.

Results: It was found that mean threshold differences between PTA results and ASSR testing at different
frequencies did not exceed 15 dB in any group. Using Pearson correlation coefficient calculations, it was
determined that the two responses correlated better in patients with sensorineural hearing loss than in those
with conductive hearing loss and best in the normal population.
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ABSTRACT

Background: Auditory steady state response
provides a frequency specific and automatic
assessment of hearing sensitivity and is used in
infants and difficult to test population.

Objective: The present study is a prospective
interventional study to evaluate correlations
between hearing thresholds determined by pure-
tone audiometry (PTA) and auditory steady-
state response (ASSR) testing among patients
with and without hearing loss. Materials and
methods: The study was conducted on 120 ears—
40 ears with conductive hearing loss, 40 ears
with sensorineural hearing loss, and 40 normal-
hearing ears.

Results: It was found that mean threshold
differences between PTA results and ASSR
testing at different frequencies did not exceed 15
dB in any group. Using Pearson correlation
coefficient calculations, it was determined that
the two responses correlated better in patients
with sensorineural hearing loss than in those
with conductive hearing loss and best in the
normal population.

Conclusion: Measuring ASSRs can be an excell-
ent complement to other diagnostic methods like
pure tone audiometry in determining hearing
thresholds especially in malingering and other
difficult to test adults.

Keywords. pure tone audiometry, auditory steady
state response, malingering, medico legal aspects
of hearing, audiology.

Author a: HOD and prof otolaryngology dept SRTR
GMC AMBAJOGA.

© 2021 London Journals Press

o: Asso. prof otolaryngology dept SRTR GMC
AMBAJOGAL.

p: Asst. professor instead of Asso professor .

CO: Junior resident III otolaryngology dept SRTR GMC
AMBAJOGA.

| INTRODUCTION

An otologist today has at his armamentarium a
myriad of tests that can be differently used in
different clinical outcomes to correctly diagnose
the hearing acuity in an adult. Still a dark and an
under-utilised area in this field is measuring
hearing loss in the difficult to test population
amongst adults(1).These are those who are
Feigning their hearing abilities for compensatory
or monetary gains; Psychologically impaired
patients and Patients who are heavily sedated and
unable to communicate.The audiology community
has a repertoire of procedures available to it to
detect malingering , that includes Stenger’s test
,Erhard’s test, Lombard’s test, Hummel double
conversation test, Callhan’s voice test, Tuning fork
tests. While all these tests just give a qualitative
analysis, the only test that is widely used for
screening adults is the pure tone audiometry.
However being a subjective test it may at times be
inconclusive, in patients with psychomotor
impairment. It is also inaccurate in uncooperative
adults and malingerers.

Auditory brainstem response (ABR) testing has
been proposed as an objective alternative for
acquiring pure-tone audiograms in these kinds of
patients(2). ABR testing conducted with click
stimuli is associated with a high degree of reprod-
ucibility and stability of the waveform (3).
However, frequency specificity in ABR testing is
poor, and therefore its use in identifying threshold
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levels in the lower audiometric range is poor.
Another limitation of the use of ABR testing is in
the evaluation of severe to profound hearing loss.
ABR testing cannot measure thresholds greater
than 9o dB HL. This limitation can make hearing
losses that exceed the maximum output difficult
or impossible to quantify (4).

(5)Auditory steady state response can be thought
of as an electrophysiological response to rapid
auditory stimuli. It relies on statistical measures
to determine if and when a threshold is present.
In ASSR pure tone sounds are used as stimuli that
can be modulated in both amplitude and
frequency domain. The ASSR is a type of auditory
evoked potential, elicited with modulated tones
that can be wused for determining hearing
sensitivity for patients of all ages. It is a far-field
auditory evoked potential recording(6). The ASSR
reflects activity from different portions of the
brain, depending on the modulation rate used.
Brain’s central structures respond to slower rates,
while the brainstem and peripheral auditory
nerves respond to faster modulation rates. The
results are shown as an electrophysiological
audiogram, which allows the physician to see the
configuration of an individual’s hearing.(6)

(7)According to John and Picton and Valdes et al.,
the method has advantages, such as objective
threshold detection as well as the simultaneous
evaluation of multiple frequencies and the presen-
tation of high-intense stimuli. Because they are
not pure tones, The test stimuli are reasonably
frequency specific regardless of the mode of
modulation.. These stimuli are continuous too,
making the calibration straightforward. ASSR can
even differentiate patients of severe SNHL from
that of the profound degree of SNHL, because of
steady tonal stimuli used permitting higher
outputs for analysis. Moreover finally, the most
important advantage is that the spectrum of the
response is predicted precisely by that of the
stimulus spectrum without the need for subjective
interpretation of the recorded response. The
threshold values found by ASSR are converted
into graphs like that of PTA via computer based
algorithms. These graphs are read on an objective
basis, and do not require manual detection as in
ABR.

Hence, ASSR overcomes the common limitation
of most clinical tests of auditory evoked
potentials.(6)

Modulation of a pure-tone sound stimulus
narrows the spectral splatter, resulting in stimula-
tion of a very restricted and narrow area of the
basilar membrane. Which means that a more
frequency-specific hearing threshold can be elici-
ted by ASSR testing than by ABR testing. If the
rate of modulation is higher than 60 Hz, the
neural activity is recorded from the brainstem.
Different areas of the auditory pathway can be
stimulated by altering the rate of modulation.
<20Hz - cortical areas, 20-50 Hz- sub cortical
areas of the CANS (midbrain and thalamus) and
>60Hz — brain stem. Responses from brain stem
are not affected by the mental state of the patient.
The responses are analyzed by a sophisticated,
objective, statistically based mathematical detec-
tion algorithm to provide hearing thresholds at
four given frequencies. In addition, ASSR testing
allows for stimulation at high intensity levels of
120 dB HL, whereas ABR testing cannot differe-
ntiate between severe and profound hearing
losses. The ability to detect differences in these
significant hearing-loss categories is important.

)

During the past few years, several studies have
evaluated the clinical application of ASSR testing
as an objective audiometric method. Reports have
demonstrated significant correlations between
PTA and ASSR test results in various age groups
and in patients with different levels of hearing
loss.(9) Despite good correlations between PTA
and ASSR values, there has been significant
variability among study results, as reported differ-
ences in PTA and ASSR values have ranged from 4
to 34 dB.To establish its role in testing hearing
thresholds in normal population and screen
functional hearing loss, a prospective study was
conducted at SRTR GMC Ambajogai from March
2019 to September 2019 with following aims-

1.1 Aims and objectives

e To find correlations between hearing thres-
holds obtained by PTA and ASSR.
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e Verify the applications of ASSR for hearing
loss estimation.

e Confirm credibility to be used for medico legal
purposes and detect malingering.

ll.  MATERIALS AND METHODS

Study was conducted on 60 participants between
ages 18-80 years visiting the ENT OPD at our
institute with non otological complaints. They
were recruited into three groups of 20 depending
on their hearing status as determined by tuning
fork tests and PTA; namely Normal patients,
patients with Conductive hearing loss, and
patients with Sensorineural hearing loss.

Exclusion criteria:

A mixed hearing loss

Any local skin disease

Congenital anomalies of ear

Actively discharging ear

Unreliable response on PTA or those seeking
any handicap certificate or compensation

AN

Written valid informed consent was taken from all
patients and both PTA and ASSR were performed
in a sound proof quiet room on the same day to
avoid attrition. (3) PTA along with tuning fork
tests were performed initially to determine the
type of hearing loss.

PTA was conducted with an ALPS AD 2000+
audiometer (ALPS; New Delhi). For evaluation
and statistical purposes, thresholds were
measured at 0.5, 1.0, 2.0, and 4.0 kHz ASSR
stimuli.

ASSR measurements were recorded on a
Universal Smart Box Junior two-channel device
(Intelligent Hearing Systems; Miami) in a
sound-attenuated room. Participants were tested
while they were awake and in a relaxed supine
position. Registration electrodes were placed over
both mastoid bones at the hairline and on the low
forehead. Air-conducted stimuli were presented
via inserted earphones. (10)Test frequencies of
0.5, 1.0, 2.0, and 4.0 kHz were used as ASSR
carrier stimuli. The four carrier frequencies were
delivered simultaneously to both ears. These
frequencies were modulated with respect to

amplitude and frequency. (11)For ASSR, A 100%
amplitude modulation was used and 20%
frequency modulation was combined with it.
Modulation frequency was different for each
carrier frequency: 77 Hz for 0.5 kHz, 85 Hz for 1.0
kHz, 93 Hz for 2.0 kHz, and 101 Hz for 4.0 kHz.
The ASSR threshold was defined as the lowest
intensity at which a significant response could be
detected; a non significant response was defined
as one that was 10 dB below this level.(12)

. THEORY AND CALCULATION

Demographic data:
Table 1: Age wise distribution of the study
population
Age group in years percentage %
<50 42.3
51-60 23.1
61-70 26.9
>71 7.7

Table 2: Sex wise distribution of the study

population
Gender frequency percentage
male 34 56.66
female 26 43.33

Mean thresholds provided by both tests were
calculated at 4 frequencies i.e. 500, 1000, 2000
and 4000 Hz. It shows that on both sides when
thresholds given by PTA and ASSR were
compared, ASSR values were 10 dB higher than
that of PTA.

Table 3: Mean PTA and ASSR of both ears at all
frequencies and across all 3 groups

FREQUE
N(?Y PTA ASSR
500 271l 33.2
1000 23.0 33.0
2000 24.2 34.1
4000 24.4 34.4
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The patients were stratified further on the basis of the type of hearing loss and mean threshold were
plotted on a bar graph

4000 HZ
2000 HZ
g
g
z B NORMAL
e B CHL
1000 HZ B SNHL
500 HZ
30
Figure 1: Mean thresholds in 3 groups, as determined by PTA
4000 hz
> 2000 hz
g
= M normal
e h Mchl
1000 hz Hsnhl
500 hz
25 30
Figure 2: Mean thresholds in 3 groups, as determined by ASSR
Consistent threshold values are seen at all V. STATISTICAL ANALYSIS

frequencies in normal and patients with SNHL
when tested by both PTA and ASSR with minor
variations in patients with CHL.

After the PTA and ASSR measurements, statistical
analysis was performed with the Statistical
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Package for the Social Sciences software (v. 17.0). tages. The comparison of normally distributed
Continuous variables were presented as a mean continuous variables between PTA and ASSR
with standard deviation, and categorical variables results was performed with the Student t test.
were presented as absolute numbers and percen-

Table 3: Mean standard deviations and p values by both PTA and ASSR among normal patients

FARING 500HZ 1000 HZ 2000 HZ 4000 HZ
STATUS MEAN SD MEAN SD MEAN SD MEAN SD

18.92 + /- 20.33+/- 20.33+/- 18.83 +/-

3.46 3.89 3.30 3.85
ASSR 20.50 +/- 22.38+/- 19.25 +/- 18.67 +/-

10.51 10.09 9.72 03.42
DIFFERENCE 9 +/-7 8+/-7 9 +/- 06 10 +/- 08
p VALUE 0.271 0.145 0.708 0.908

Table 4: Mean standard deviations and p values by both PTA and ASSR among patients suffering from
conductive hearing loss

HEARING

STATUS

so0HZ
MEAN SD

100 HZ
MEAN SD

2000 HZ
MEAN SD

4qoo00 HZ
MEAN SD

PTA 40.89 +/- 46.31+/-13.20 44.62 +/- 44.56 +/-
12.02 13.52 12.41
ASSR 49.19 +/- 21.37 5212+/- 49.25 +/- 45.88 +/-
22.02 19.22 18.42
DIFFERENCE 15 +/- 12 14 +/-11 13 +/-10 12+/-10
pVALUE 0.003 0.045 0.081 0.508
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sensorineural hearing loss

Table 5: Mean standard deviations and p values by both PTA and ASSR among patients suffering from

ARING
STATUS
ASSR
DIFFERENCE

pVALUE

s00HZ 1000 HZ 4o00 HZ
MEAN SD MEAN SD MEAN SD

42.06 +/-
20.45

40.08 +/-
20.59

11 +/- 09

0.543

49.04+/-25.14 49.50 +/-

50.52 +/-
23.37

12 +/- 08

0.880

25.24

48.52 + /-
25.87

13+/10

0.809

56.04 +/-
24.97

49.24 +/-
21.22

13+/-11

0.042

Mean threshold differences were statistically
significant at 0.5 and 1.0 kHz in the CHL group
and at 4.0 kHz in the SNHL group. In the control
group, the mean threshold differences were not
statistically significant at any frequency. There
was significant difference between the values
given by both tests in conductive hearing loss at

lower frequencies and in sensorineural hearing
loss at higher frequencies.

Within groups, the Pearson correlation coefficient
(r value) was calculated between the PTA and
ASSR results measured at 0.5, 1.0, 2.0, and 4.0
kHz.

Table 6: The pearson correlation coefficient values between the PTA and ASSR results at each
frequency in the three groups

0.5 Hz r value

CHL 0.640
SNHL 0.779
Normal 0.856
1Hz r value
CHL 0.664
SNHL 0.782
Normal 0.814
2Hz r value
CHL 0.694
SNHL 0.796
Normal 0.830
4Hz r value
CHL 0.655
SNHL 0.682
Normal 0.822
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The values of hearing thresholds given by both
tests showed positive correlation in all 3 types of
Patients. A stronger correlation was found amon-
gst patients with no hearing loss ..(13)

V. DISCUSSION

Better correlations of PTA and ASSR were
reported on 1khz and 2khz .This can be attributed
to the presence of natural jitter causing neural
asynchrony at lower frequencies and recruitment
phenomenon that plays a role at higher frequen-
cies.(3)Lins and Picton suggested that ASSR
results should be interpreted with caution at 0.5
kHz because low-frequency—evoked responses are
characterized by a greater degree of intrinsic jitter
attributable to neural asynchrony. This could
make it more difficult to determine threshold
levels for low-frequency stimuli than for high-
frequency stimuli. Lower levels of correlation at
0.5 kHz might also be attributable to noise
floor.(14) Komazec et al reported that correlation
coefficients with respect to the level of hearing
loss were the lowest in persons with normal
hearing (r = 0.64) and in patients with only a
slight hearing loss (r = 0.63).

The differences in the mean thresholds between
ASSR and PTA were smaller in SNHL and CHL
and negligible in normal patients. The smaller
threshold differences found in hearing-impaired
patients might reflect an abnormal increment in
the response amplitude at above-threshold intens-
ities.(15) In our study, the smallest difference
between mean PTA and ASSR thresholds was seen
at 1.0 kHz (8 + 7 dB) in the control group. (1)Ode
et al also reported that the difference between
mean PTA and ASSR thresholds was smallest in
their control group at 1.0 kHz. In their
hearing-impaired group, they found that the
difference between mean PTA and ASSR thres-
holds was largest at 4.0 kHz, which is consistent
with our findings in our SNHL group. In their
study, the difference between mean PTA and
ASSR thresholds at each frequency was no more
than 15 dB in both their hearing-impaired and
control groups. We also found no difference of
more than 15 dB at each frequency in all three of
our groups. Moreover, (16)Ozdek et al found that
the difference between mean PTA and ASSR

thresholds at each frequency was smaller in their
hearing-impaired patients than in their controls.
However, we found that the difference was
smaller in our control group than in our CHL and
SNHL groups.

Limitations

As this test is still under research, various aspects
like the standardisation of criteria are required.
(18) ASSR systems must establish normative
air-conduction as well as bone-conduction ASSR
thresholds because it is still relatively new, ASSR
testing requires further experience and study data
on large numbers of patients so to understand all
its intricacies. Many factors, including the type of
modulation, the number of sweeps acquired
during response analysis, electrode montage, and
modulation rate, can affect ASSR results, and
these factors have not yet been fully elucidated.
Improvements in the methodological aspects of
ASSR testing should encourage its routine use in
clinical practice.To be used as a standard
diagnostic clinical instrument, ASSR systems
must establish normative air-conduction as well
as bone-conduction ASSR thresholds, not only for
persons with normal hearing and those with
SNHL, but also for patients with CHL and mixed
hearing loss.

VI, CONCLUSION

Thus, combating the fallacies of PTA, ASSR can be
reliably used as:

e A complementary test to detect hearing acuity.

e Measure hearing threshold for medico legal
and therapeutic purposes(17)

e Employed for diagnostic purposes of CANS
hearing losses (14)

In summary, it was found that ASSR testing
correlated with PTA results better in patients with
SNHL than in those with CHL. Although the mean
threshold differences were smaller in our control
group, ASSR testing correlated poorly with PTA in
this group. It can be concluded that ASSR testing
can be an excellent complement to other diagn-
ostic methods to serve as a valuable tool in the
determination of hearing thresholds in adults for
detecting malingering and for difficult to test
populations.
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ABSTRACT

Background: Intracranial pachymeningitis is a
rare neurological condition and tuberculosis as
its etiology is uncommon. In the literature, little
information is known about the epidemiological
profile, clinical presentation, diagnosis, manage-
ment, and outcome of patients with pachymenin-
gitis of tuberculous origin.

Methods: The authors present a case of tuber-
culosis intracranial pachymeningitis with a sys-
tematic review of the literature according to the
Preferred Reporting Items for Systematic Revie-
ws and Meta - Analyses guidelines. Relevant stu-
dies (up to June 2021) that reported patients with
intracranial pachymeningitis of tuberculosis ori-
gin, were identified from the Google Scholar,
PubMed, and Cochrane Library databases.

Results: This systematic review identified 19
patients of whom 11 were male and 8 were fema-
le. The mean value of age was 39.42 (Std. Devia-
tion 14.54) years. Eleven patients had intracrani-
al hypertension and hemiparesis while five pres-
ented with headache and blurred vision at admi-
ssion. Surgery was performed in 18 patients. The
presence of mycobacterium tuberculosis was not
confirmed in one patient treated successfully
with the antituberculosis drugs. Furthermore, 18
out of the 19 patients reported improved out-
comes, only 1 patient died due to delay seeking
health care, thus, delay management.

Conclusion: Tuberculosis as etiology of intracr-
anial pachymeningitis need to be searched in all
patient presenting with this condition whether he
is coming from a tuberculous endemic region or
not.

© 2021 London Journals Press

Keywords: pachymeningitis, tuberculosis, intracr-
anial hypertension, hypertension, management,
case report.

Author a o p GO ¥ § x: Department of Neurosurgery,
Mohammed V Military Teaching Hospital Rabat.
Mohammed V University, Faculty of Medicine and
Pharmacy, Rabat Morocco.

. INTRODUCTION

Intracranial hypertrophic pachymeningitis was
first described by Charcot and Joffroy in 1869.
This rare disorder is characterized by inflamm-
ation and thickening of dura mater of diverse
etiology. Infective cause includes tubercular, syp-
hilis, fungal, cysticercosis, pseudomonas, Lyme
disease, and human T- cell lymphotropic virus
infection. Although idiopathic variety is seen in
most cases it also has been reported with malig-
nancy, after head trauma, intracranial hypotensi-
nsion, autoimmune syndromes like rheumatoid
arthritis, Wagner granulomatosis, Sjogren syndr-
ome, sarcoidosis, Takayasu, and temporal arte-
ritis. The main clinical manifestations may inclu-
de fever, headache, intracranial hypertension syn-
drome, seizure, blurry vision, motor palsy, or
cranial nerve (1—4). These mostly depend on the
etiology (whether it is idiopathic or of known
cause), the thickness of the abnormally inflamed
dura causing compression of anatomic structures,
and the topography of the lesion. Nevertheless,
rare cases have been reported pointing out tube-
rculosis as the etiology of this condition.

Idiopathic and Immunoglobulin Gg4-Related
Hypertrophic pachymeningitis confirmed by bio-
psy sample of the intracranial lesion have been
managed with oral steroids and immunomodulat-
ors which suppressed the inflammatory markers
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and serum biochemistry followed by the reduction
in the degree of dural enhancement with clinical
improvement in the patient’s neurological sympt-
oms. Refractory cases find solutions with ritux-
imab (5—11). Hypertrophic intracranial pachyme-
ningitis can be associated with a variety of medi-
cal conditions underlining the complexity of its
management.

Some authors have reported cases treated succes-
sfully with antituberculosis drugs without any
confirmation of mycobacterium tuberculosis isol-
ation (1,12).

In this study, we performed a systematic literature
review to evaluate all reported cases with intrac-
ranial hypertrophic pachymeningitis of tubercu-
losis origin and did a meta - analysis of the data.
We also reported an illustrative case of a 65-year-
old man that was successfully treated with antitu-
berculosis drugs after surgical excision of the
lesion.

ll.  CASE PRESENTATION

A 65-year-old man was admitted to the Neuro-
surgery Department of Military Teaching Hospital
of Rabat with facial palsy. His past medical
history was unremarkable. The magnetic resona-
nce imaging (MRI) showed an affected right
temporal dural hypertrophied isointense lesion
with remarkable contrast enhancement on the
T1-weighted and a hypointense lesion with hyper-
intense edges on the T2 weighted image combined
with adjacent cortical thickening (Fig 3) indica-
ting a dense fibrous tissue and inflammatory
infiltrates allowing to conclude of a possible
intracranial pachymeningitis.

The patient underwent surgery for excision of the
right temporal lesion with a dural biopsy sample
through craniotomy with a right temporal burr
hole. The burr hole was enlarged to expose the
maximum diameter of the infiltrated dura matter
which was grayish dark in appearance and very
tense. We proceed to the coagulation of the dura
matter to avoid its bleeding during the procedure.
We use a scalpel blade n°11 to open the dura in the
crucifix form and milky color material, thick in
consistency, pup out and was tightly adherent to
the inner surface of the dura matter (Fig 4). The

tissue material was sent to the laboratory for
analysis and the direct bacteriological search for
an infectious cause was negative. Histopathologi-
cal examination of the tissue revealed necrotizing
granulomatous inflammation (Fig 5), PCR for
Mycobacterium tuberculosis DNA was positive on
tissue. The patient improved with antituberculosis
therapy.

. METHODOLOGY SYSTEMATIC
REVIEW

3.1 Search strategy

We followed the guidelines of the Cochrane
Handbook for systematic reviews and metaana-
lysis of diagnostic test accuracy when conducting
this systematic review and meta-analysis. This
report was written in accordance with the Prefer-
red Reporting Items for Systematic Review and
Meta-Analysis (PRISMA) guidelines (Fig 1), which
were adapted for the current review to increase
the comprehensiveness and transparency of repo-
rting [13]. We aimed to identify all full-text, peer-
reviewed publications pertaining to intracranial
pachymeningitis of a tuberculosis etiology. Publis-
hed studies in English and French pertaining to
intracranial pachymeningitis with identification of
mycobacterium tuberculosis as the causal agent
were found by utilizing a thorough search strategy
of the Google Scholar and PubMed databases
from inception to June 2021, with no regional
restrictions. The following search terms were
used: Intracranial pachymeningitis, tuberculosis,
facial palsy, management, outcome. We exclude
all articles that are not pachymeningitis of intrac-
ranial location and those of non - tuberculosis
origin.

3.2 Study selection

All the articles resulting from the search were
exported into Rayyan (14), where duplicates were
identified and deleted. Rayyan is professional
research software that is widely used by collabora-
tors for ease of study selection decisions. The
study selection process consisted of multiple ste-
ps. Firstly, a minimum of two reviewers indepen-
dently screened the titles and abstracts of the
identified articles based on the predefined inclus-
ion and exclusion criteria. Any disagreement bet-
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ween the reviewers' decisions prompted further
discussion. If a disagreement persisted, a third
reviewer resolved the conflicts. The full texts of
the remaining articles were also retrieved and
screened by a minimum of two reviewers indepe-
ndently.

V. DATA EXTRACTION

Data extraction was performed in two stages, a
pilot stage followed by a proper stage. The pilot
stage consisted of having multiple authors, each
going through the same 12 selected articles to
extract data. This was to ensure that all partici-
pant authors were able to extract data accurately
to ensure homogeneity in the reporting of the data
and to ensure the data collection sheet captured
all relevant and important information from the
included studies. Studies that met inclusion crite-
ria were read in full, and the following data were
extracted, summarized, and tabulated in an Excel
proforma sheet: name of the first author, year of
publication, age, sex, symptoms, past medical his-
tory of tuberculosis, etiology, imaging, the topogr-
aphy of lesion, management, and outcome.

V. DATA ANALYSIS

Data were manually introduced into the IBM
SPSS Statistics Data Editor v.27.0.1 Software and
were pooled in the meta-analysis model using “the
maximum likelihood ratio” in the Meta Disc soft-
ware(15). Interregional and intraregional compar-
risons were made using bivariate tests.

V. RESULTS

The comprehensive search returned 4416 studies
and we screened 3538 articles (80.11%) after ded-
uplication. The majority of papers were excluded
at the title and abstract screening stage (n= 3247,
91.77%,), and the other 255 papers (7.20%) were
excluded at full-text screening. Therefore, 12
articles for 19 cases remained for data extraction
(0.34%) (Figure 1). The cases were published
between 1977 and 2020 with a peak in 1997 (n=7,
36.80%). (Table 1). The patients were 39.42 years
old on average (95% CI=32.41-46,43) and most
were female 57.9%.

Intracranial hypertension and Hemiparesis were
the most common clinical presentation n=11

(57.9%), followed by Headache and blurred vision
n=5 (26.3%). Only one case had a past medical
history of tuberculosis and mycobacterium tuber-
culosis was found in almost all of the reported
cases n=18 (94.7%). The primary neuroimaging
modality was magnetic resonance imaging (MRI)
with Hypointense T1 - Hyperintense T2 — weight-
ed in n=9 (47.4%) and Isointense T1 - Hypoin-
tense T2 — weighted in n=10 (52.6%). All patients
had solitary lesions evenly distributed in occipital
n=6 (31.6%), skull base n=5 (26.3%), and fronto-
parietal n=4 (21.1%). (Table 2) shows the manage-
ment and outcome distribution of intracranial
pachymeningitis of tuberculosis origin, followed
by the correlations displays in (Table 3) and
(Figure 2).

A Pearson product-moment correlation coefficient
was conducted to evaluate the null hypothesis that
there is no relationship between the management
and outcome of the 19 cases of intracranial
pachymeningitis published in the literature (N =
19). Preliminary analysis showed that there were
no violations in the assumptions of normality,
linearity, or homoscedasticity (see Figure 2 Scatt-
erplot and Table 3). There was significant
evidence to reject the null hypothesis and concl-
ude that, there was a strong, positive association
between management (M = 0.94, SD = 0.22) and
outcome (M = 0.05, SD = 0.22), r (19) = 0.31, p <
0.01. The combination of surgical and medical
management of intracranial pachymeningitis of
tuberculosis origin is associated with the favorable
outcome.

VI.  DISCUSSION

To our knowledge, this is the first systematic
review mapping the intracranial hypertrophic
pachymeningitis of tuberculosis origin. We ident-
ified and extracted data from 19 cases of 12 stu-
dies on the name of the first author, year of publi-
cation, age, sex, symptoms, past medical history
of tuberculosis, etiology, imaging, the topography
of lesion, management, and outcome. There was a
female patient predominance in most studies.
Most tuberculous intracranial hypertrophic pach-
ymeningitis was diagnosed with a head MRI and
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was located in the occipital, skull base, and fronto
parietal region. The preferred treatment modality
was a surgical couple with a targeted medical
treatment with antituberculosis drugs with a
favorable outcome and the patients were discha-
rged after few days of in-hospital care, to continue
oral drugs therapy. Only one death was reported
due to delay in seeking healthcare. A Bivariate
Pearson correlation allowed us to conclude there
is a strong correlation between the choice of
surgical and medical management of intracranial
pachymeningitis of tuberculosis origin and the
outcome.

From the 11 cases of hypertrophic cranial pachym-
eningitis reviewed by Shobha et al., only one was
confirmed to be caused by mycobacterium tuber-
culosis, and it was a female of 34 year old. This
female predominance find in our study is also
reported in many studies whether of tuberculosis
origin or not. Moreover, most of the patients were
young adults less than 45 years old (12,16—18).
But the MRI findings are very diverse from one
study to another. We found isointense T1-weigh-
ted and heterogenous T2 weighted lesion while
the four previous authors found Ti-weighted
hyperintense and T2 weighted hypointense lesion.
The heterogeneous aspect of our illustrative case
can be explained by the presence of calcification
inside the lesion significant to understand the
chronicity of the lesion. Most authors agreed on
the enhancement of the lesion on T1-Gadolinium.
The perilesional edema and the bright enhance-
ment with gadolinium contrast can make the
imaging confusing with other intracranial tumors
like meningioma, mainly when there is obvious
dural attachment (12,16,19,20). Nevertheless, the
thickening of the dura is usually found in focal
and rarely diffuse pachymeningitis. Focal pachy-
meningitis appears iso signal T1, iso to hyposi-
gnal T2, whereas diffuse pachymeningitis is rather
hypersignal T2 (17). Our illustrative case is of a
category of focal pachymeningitis but we have
heterogeneous T2. Likewise in our series, 50% of
cases fall in hyperintense T2 while the other 50%
showed hypointensity on T2. In magnetization
transfer sequences, the visibility of meninges in T1
MT without gadolinium injection is highly sugges-
tive of tuberculous meningitis. There is a signifi-

cant difference in the magnetization transfer ratio
(MTR) in the different etiologies. MTR in menin-
geal thickenings is different in tuberculous origin
compared to pyogenic, fungal, or viral etiologies.
In Ti1 MT, the percentage of the difference
between the two types of disease was different in
signal intensity between meninges and adjacent
brain parenchyma (T2 and normal MT) is
significantly elevated (>20%) in the tuberculosis
group compared to the nontuberculous group and
may explain the difference in the visibility of the
dura (17,21). The imaging diagnosis of pachyme-
ningeal tuberculosis is important because these
patients have been shown to respond well to
antitubercular treatment, thus avoiding any surg-
ical intervention (22,23). Many of these lesions
share similar imaging characteristics as meningio-
mas; however, some distinctive imaging findings,
specific history, and supportive laboratory findi-
ngs often assist in reaching an appropriate diagn-
osis.

Histopathological examination of the tissue revea-
led necrotizing granulomatous inflammation with
central areas of caseous necrosis bordered by
granulomas with giant cells and lymphocytes in
most cases reported. Only one case was described
with status epilepticus as a symptom presented at
the admission. There were no specific clinical
findings related to intracranial hypertrophic pach-
ymeningeal tuberculosis. The patient was given
antitubercular treatment and showed complete
resolution of the neurologic findings including the
cranial neuropathy. All of the patients improved
markedly with antitubercular medication and
some authors added steroids for at least six weeks.
The medication for tuberculosis was continued
from 9 to 12 months with a good response (1,24).
In our series, the surgical indication was not only
for biopsy to get a sample for laboratory analysis,
but the resection of the thickened dura is a way of
decompression and reduction of the cortical
irritation, thus, participating in the quick relief of
the signs and symptoms of the patients. This
should explain the tight correlation between the
management (surgical and medical) and the good
outcome. Moreover, the radiologic evidence of
pulmonary tuberculosis was confirmed in only
one case in our series; meaning the patient’s past
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medical history of tuberculosis or contagion is not
significant enough to decide whether or not he
may develop tuberculous pachymeningitis.

Some authors deal with cases that were managed
as tuberculous pachymeningitis just on the basis
of strong suspicion since the patient is living in a
tuberculous endemic area or based on the clinics
and radiological findings. The results are quite
acceptable even if it is not an evidence-based
practice (8,25—27). This raises the issue of having
many more cases of tuberculous pachymeningitis
undiagnosed and untreated properly; making our
series not exhaustive. Another systematic review
could be done to clarify the case of the non-
tuberculous pachymeningitis that responded to
antitubercular therapy.

Despite a systematic and extensive literature
search, the quality of conclusions that can be
drawn from this study is limited by the available
literature, which was extremely sparse. However,
this lack of available literature has served to high-
light the underreporting of intracranial hype-
rtrophic pachymeningeal tuberculosis. Moreover,
we were only able to include articles published in

English or French. This means literature publi-
shed in alternative languages such as Spanish and
Arabic will have been omitted from our analysis.

Further to the limited number of included articles,
only data from Google Scholar and PubMed were
captured in this study.

VIl.  CONCLUSION

There is no specific clinical presentation of intra-
cranial hypertrophic pachymeningitis of tubercul-
lous origin and the iso signal T1 and hyposignal to
heterogeneous T2 on the MRI with a thickened
dura is a keynote to redirect our diagnosis to intr-
acranial hypertrophic pachymeningeal tuberculo-
sis based on the clinical presentation and to be
confirmed by histopathological findings. Surgical
excision of the lesion coupled with a 9 to 12
months course of the antitubercular drug is nece-
ssary for a better outcome.

Informed Consent: The patient gave his informed
consent to publish his case.

Conflicts of Interest: The authors declare that
they have no conflicts of interest.

Table 1. Characteristics of intracranial tuberculous pachymeningitis in the literature

Characteristic Frequency (Percentage)

First Author
Aggarwal
Akhaddar
Fonseka
Goyal
Jacques
Kettani
Parneylan
Sharma
Shobha
Tariq
Voider
Yamashita

Publication year
1977-1997
1998-2008
2009-2019

2020

Symptoms

1(5.3)
1(5.3)
1(5.3)
7(36.8)
1(5.3)
1(5.3)
1(5.3)
1(5.3)
1(5.3)
1(5.3)
2 (10.5)
1(5.3)

11 (57.9)
2 (10.5)
5(26.3)
1(5.3)
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Facial palsy 1(5.3)

Headache - blurred vision 5(26.3)
Fever - Seizure 1(5.3)
Facial palsy - Seizure 1(5.3)
Intracranial hypertension - Hemiparesis 11 (57.9)
Imaging findings

Hypointense T1 - Hyperintense T2 - Enhancement 9(47.4)
Isointense T1 - Hyporintense T2 - Enhancement 10 (52.6)

Location of lesion

Frontal

Fronto-parietal 1(5.3)
Temporal 4 (21.1)
Occipital 1(5.3)
Skull base 6 (31.6)
Fronto-temporal 5(26.3)

2 (10.5)

Table 2: Management and outcome of tuberculosis pachymeningitis in the Literature

Lower limit

ies o osciof (I IO
=097 =0-05 mean
Medical 5.3%
0.83 1.05
Surgical & 94.7%
Medical
Favorable 94.7%
-0.05 0.16
Non-favorable |5.3%
Table 3: Correlations
Management  Oufcome
Management Fearson Correlation 1 056
Sig. (2-tailed) | | 821
[+l 14 14
Quteame Fearzon Caorrelation 0586 1
Sig. (2-tailed) 821
[+l 19 14
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Fig. 1. Intracranial pachymeningitis of a tuberculosis
etiology search strategy using PRISMA flowchart
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Figure 3: Facial palsy and MRI

A/ Facial palsy; B-C-D-E/ Brain MRI showing (white arrow) respectively T1-weighted temporal low
intensity lesion, T2-weighted heterogenous lesion, Ti-Gadolinium highly enhanced lesion, and
heterogenous FLAIRE
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Figure 5: Histopathological result

Hypertrophic Intracranial Pachymeningitis of a Tuberculosis Etiology: Case Report and Systematic Review of the Literature

© 2021 London Journals Press Volume 21 | Issue 4 | Compilation 1.0



London Journal of Medical and Health Research

A/ (haematoxylin and eosin) X 100: photomicrograph of the surgical specimen showing perivascular
and diffuse lymphoplasmacellular infiltrates and vascularised fibrous tissue surrounding menin-
gothelial proliferates. B/ Necrotizing granuloma with giant cells in a dense fibrous tissue infiltrated by
polymorphs, eosinophils and plasma cells (X 100).
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ABSTRACT

Intracranial arteriovenous malformation (AVM)
is an abnormal connection of blood vessels, arte-
ries and veins without capillary bed or neural
parenchyma. This condition is commonly reveg-
lled by seizures, and also intraparenchy mal,
subarachnoid, and intraventricular hemorrhage
rhage. Subdural haematoma is rarely associated
with a dural arteriovenous malformation. We
report a case of a 53 - year - old man who was
admitted to the emergency department with
sudden loss of consciousness and coma. The
brain CT Scan and CT angiography show left
frontal intraparenchymal hematoma of 35 X 43
X 25 mm associated with left hemispheric subdu-
ral hematoma. The patient completely recovered
after decompressive craniotomy followed by the
embolization of the nidus.

Keywords: arteriovenous malformation, subdural
hematoma, endovascular treatment.

Author a o p GO ¥: Department of Neurosurgery,
Mohammed V Military Teaching Hospital Rabat.
Mohammed V University, Faculty of Medicine and
Pharmacy, Rabat Morocco.

| INTRODUCTION

Subdural hematomas (SDHs) are the most
common form of intracranial injuries that occur
as a result of head trauma. SDHs result from
rupture of the veins traversing the subdural space
en route to the venous sinuses of the dura mater.
This condition is rarely found to be associated
with arteriovenous malformation (AVM). These
have been classified angiographically on the basis
of their arterial supply into pial, dural, and mixed

© 2021 London Journals Press

pial-dural types. The dural type comprises 10 to
15% of intracranial arteriovenous malformations
(1,2). Dural arteriovenous fistulae of the anterior
cranial fossa are rare (5.8%) but they have an
usually high incidence of sudden massive intracr-
anial hemorrhage (62-91%) (3—5). Its association
with the ASDH is uncommon. The clinical prese-
ntation in most cases is headache and the
treatment of dural AVM with cortical venous
drainage is aimed at occlusion of the venous
drainage or occlusion of all arterial supply, and
can be surgical, endovascular, or a combination of
both.

We report an unusual case of dural AVM
presenting as acute subdural hematoma (ASDH)
and discuss the clinical features and treatment
options with the aid of a literature review.

ll.  CASE PRESENTATION

A 53-year-old man with a past medical history of
hypothyroidism treated with levothyrox was adm-
itted to the emergency department with sudden
loss of consciousness without seizures. The phys-
ical examination found a comatose patient with a
Glasgow Coma Scale (GCS) of 7/15, he has a
stable respiratory rate as well as hemodynamic,
the pupillary are equal in size and reactive. His
body temperature was 37.5° C, with normal labor-
atory blood work up. There was no neurological
deficit.

The brain CT Scan showed left frontal spontan-
eously hyperdense lesion measuring about 46 X
33 X 20 mm being the intracerebral hemorrhage
(ICH) associated with acute subdural hematoma
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(ASDH) of the left convexity about 12 mm of thic-
kness and having mass effect on the homolateral
lateral ventricle with the middle line shift up to 8
mm followed by brain herniation under false
cerebri (Fig 1 A/). CT angiography confirms the
previous findings and evaluates the ICH volume
to be 19 cm3. At the arterial time acquisition there
was a central lesion to the intraparenchymal
hematoma that was brightly enhanced with some
drainage veins toward the superior longitudinal
sinus making the suspicion of a possible dural
arteriovenous fistula.

The patient was rushed to the operating theater
where he underwent surgery for the evacuation of
the compressive subdural hematoma and the ICH
by the decompressive craniotomy of 14 X 12 cm
bone flap. He did well in the post - operative
period by regaining consciousness with a GCS of
15/15 without sensitive nor motor palsy (Fig 1 B/).

After dealing successfully with the emergency
condition, a brain MRI and cerebral arteriogr-
aphy was done that confirmed the diagnosis of
left frontoinsular AVM made of 2.5 ecm nidus with
the feeding arteries form the frontal branches of
the middle cerebral artery and its drainage was
mainly through the frontal and cortical veins of
the middle cerebral vein into the superior
longitudinal sinus (Fig 2). The patient underwent
endovascular treatment. The nidus is catheterized
with a Marathon microcatheter followed by injec-
tion of a total of 1.5 cc of Onyx. A homogeneous
and compact filling of the nidus is obtained with
the beginning of reflux in the drainage veins. The
controls show a total exclusion of the nidus with
restoration of venous return (Fig 3). The postop-
erative period was eventless and the patient was
discharged 5 days later. He was doing well at the
follow-up appointment of 3 months.

Table 1: Non-traumatic acute subdural hematoma revealing an intracranial arteriovenous
malformations

Age/
Sexe

1st author/ year

Clinical presentation

Treatment Outcome

Ogawa/ 2010 (6) 27/M Headache No Convexity | Convexity Surgical Improved
Duffau/ 1999 (7) 64/M Headache Frontal Frontal ACF Surgical Improved
Kitazono/ 2010 (8) 68/M Headache Occipital | Occipital Occipital Surgical Improved
Ito/ 1983 (9) 64/M Unconsciousness No Frontal ACF Surgical Improved
Kohyama/ 2009 (10) 60/M Headache No Convexity | Convexity] Endovascular & Surgical| Improved
Kominato/ 2004 (11) 42/F | Unconsciousness & Coma | Temporal | Convexity | Temporal None Died
Duffau/ 1999 (7) 64/M Hemiparesis Temporal | Temporal | Temporal | Endovascular & Surgery Died
Halbach/ 1988 (12) | 48/F | Headache & Weakness No Convexity | Convexity Endovascular Improved
Ogawa/2010 (6) 27/IM Headache Convexit y| Convexity | Convexity Endovascular Improved
Saito/2014 (13) 56/M | Unconsciousness & Coma | Occipital | Occipital | QOccipital| Endovascular & Surgery| Improved
Choi et Cho/2010 (5) | 85/M Unconsciousness Frontal Frontal ACF Surgical Improved
Headache, visual
Maiuri/ 2001 (4) 59/F disturbances and loss of No Parietal Occipital Endovascular Improved
memory
Rengachary/1981 (14) |50/M | Grand mal seizure & Coma No Convexity | Temporal None Died
Rengachary/1981 (14) | 61/M TBI & Unconsciousness No Convexity ACF None Died
Li/2019 (15) 45/M Headache No Convexity | Occipital Endovascular Improved
Solis/1977 (16) 48/M Headacf}; iiill i(;\;lelre right No Occipital | Occipital Surgery Improved

ACF = anterior cranial fossa, AVM = arteriovenous malformation, SDH = subdural hematoma
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. DISCUSSION

To discuss the clinical features and treatment
options, we reviewed 16 cases of nontraumatic
acute subdural hematoma revealing intracranial
arteriovenous malformations from the previous
literature. (table 1). Nine of the 16 cases were
presented with headache and 5 with loss of
consciousness while only one clinical presentation
was seizure. In our present case, the patient never
complained of headache but presented with a
sudden loss of consciousness and coma. This is
obviously secondary to the intracranial hyper-
tension caused by the ICH and the ASDH. Thus,
there is no specific clinical presentation for the
intracranial AVM in the setting of ASDH. Saito et
al. explained the ASDH by the theory of venous
ectasias that might have had a fragile venous wall
and was suspected of being a rupture point. The
hemorrhagic pattern showed that the dominant
location was subdural hematoma associated with
a small amount of subcortical hematoma. The
hemorrhagic point might be the subpial cortical
vein draining into the superior sagittal sinus
under venous high pressure due to arterial shunt
flow. Rupture of the subpial vein might cause both
laceration of arachnoid and cortical surfaces. A
further hypothesis is that venous high pressure
might aggravate cortical reflux and partial venous
congestion might cause limited subcortical hemo-
rrhage and simultaneously rupture at the fragile
wall of the venous ectasias in the subdural space.
Three patients out of the sixteen underwent
surgery coupled with endovascular treatment, and
six of them benefit from surgery with good outc-
ome, while four had endovascular treatment
exactly like the patient of our present case that
underwent endovascular treatment with an
uneventful postoperative period. Surgical, endov-
ascular, and radiosurgical management of AVMs
depends on the size of the nidus and also its
location; whether it is located in a functional or
not functional brain structure. Our review has
shown that a good outcome can be reached by the
combination of these therapeutic means.

V. CONCLUSION

AVMs have various clinical manifestations,
including acute subdural hematoma which is a

© 2021 London Journals Press

mode of revelation rarely reported in the liter-
ature and for which diagnostic and therapeutic
management remains of major interest for the
patient's vital prognosis. Concerning our patient,
initially admitted in critical neurological condi-
tion, he underwent surgical treatment combined
with early endovascular treatment with full
recovery.
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Figure 1. A/ Head CT shows a spontaneous hyperdense ASDH of 12mm thickness on the left
hemisphere with 8mm midline shift. Diffuse brain edema. B/ Postoperative axial head CT-Scan after
decom- pressive craniotomy and evacuation of the ASDH and also the ICH

London Journal of Medical and Health Research

Figure 2: Head magnetic resonance imaging; A/ axial T1-Weighted, B/ coronal T2- Weighted with the left
frontal ICH with the and the ASDH
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Figure 3: A/ Left internal carotid artery angiography, anteroposterior and lateral view revealing left
fronto-insular arteriovenous malformation supplied from the insular branch of the left middle
cerebral artery (circle). B/ Injection of embolization material (Onyx) C/ Exclusion of the nidus. D/
Angiographical control of the nidus after embolization

Volume 21 | Issue 4 | Compilation 1.0 © 2021 London Journals Press


Lakshmi Wadhwani
add header


Scan to know paper details and
author's profile

Stereotactic Management of a Parafalcine Subdural
Empyema: Case Report and Review of the
Literature

Yao Christian Hugues Dokponou, Inas El Kacemi, Salami Mohcine, Fernand Nathan Imoumby, Abad Cherif El
Asri, Brahim Mostarchid & Miloud Gazzaz

Mohamed V University
ABSTRACT

Background: Parafalcine subdural empyema, a collection of pus in the space between the dura and arachnoid
alongside the falx cerebri, is a rare type of intracranial suppuration. The surgical management of subdural
empyema has been an evacuation of the pus through a bone flap after a craniectomy, or craniotomy, or its
aspiration by a burr hole. Meanwhile, the parafalcine location of the empyema, makes its evacuation tricky
and need a simple and more safe surgical procedure.

Observations: We report a case of a 25-year-old man with a past medical history of sinusitis, admitted for
parafalcine subdural empyema that was successfully managed by stereotactic aspiration of the pus.

Lessons: The Leksell stereotactic management of a parafalcine subdural empyema is a way forward as an
adequate, safe, costless, and replicable surgical procedure allowing a complete evacuation of the pus.

Keywords: arteriovenous malformation, subdural hematoma, endovascular treatment.

Classification: NLMC CODE: WF 745

Language: English

LJP Copyright ID: 392816

London

) Journals Press

London Journal of Medical and Health Research

© 2021. Yao Christian Hugues Dokponou, Inas EL Kacemi, Salami Mohcine, Fernand Nathan Imoumby, Abad Cherif EL Asri, Brahim Mostarchid &
Miloud Gazzaz. This is a research/review paper, distributed under the terms of the Creative Commons Attribution-Noncom-mercial 4.0 Unpor-
ted License http.//creativecommons.org/licenses/by-nc/4.0/), permitting all noncommercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Volume 21| Issue 4 | Compilation 1.0


Lakshmi Wadhwani
change keywords


Stereotactic Management of a Parafalcine
Subdural Empyema: Case Report and Review of
the Literature

Yao Christian Hugues Dokponou?, Inas El Kacemi?, Salami Mohcine®, Fernand Nathan
Imoumby®, Abad Cherif EL Asri¥ Brahim Mostarchid® & Miloud Gazzaz

ABSTRACT

Background: Parafalcine subdural empyema, a
collection of pus in the space between the dura
and arachnoid alongside the falx cerebri, is a
rare type of intracranial suppuration. The surgi-
cal management of subdural empyema has been
an evacuation of the pus through a bone flap
after a craniectomy, or craniotomy, or its aspira-
tion by a burr hole. Meanwhile, the parafalcine
location of the empyema, makes its evacuation
tricky and need a simple and more safe surgical
procedure.

Observations: We report a case of a 25-year-old
man with a past medical history of sinusitis,
admitted for parafalcine subdural empyema that
was successfully managed by stereotactic aspira-
tion of the pus.

Lessons: The Leksell stereotactic management of
a parafalcine subdural empyema is a way forw-
ard as an adequate, safe, costless, and replicable
surgical procedure allowing a complete evacuati-
on of the pus.

Keywords: subdural empyema, parafalcine suppu-
ration, stereotactic aspiration.

Author a o p GO ¥ § x: Department of
Neurosurgery, Mohammed V Military Teaching
Hospital Rabat, Morocco.

| INTRODUCTION

Subdural empyema is defined as a purulent colle-
ction between dura mater and arachnoid, occup-
ying the inner surface of the dura mater and the
outer surface of the arachnoid layer. It is a rare
but potentially life-threatening disease. It is called

© 2021 London Journals Press

parafalcine when the purulent collections accum-
ulate between the falx cerebri and the medial sur-
face of the cerebral hemisphere spreading most
time to the brain convexity (1—3). This is a quite
rare phenomenon caused most commonly by sin-
usitis, otitis media, meningitis, operative infecti-
on, head trauma, and bacteremic seeding of pre-
vious subdural hematoma.

Parafalcine - located subdural empyema can pre-
sent without presence of clear localizing symp-
toms or signs like meningeal irritation and incre-
ased intracranial pressure (4). There is no specific
clinical presentation but the patient’s immediate
past medical history can help to strongly suspect
the disease. The aim of this paper is to report an
unusual case of parafalcine sub- dural empyema
and discuss the clinical features and treatment
options with the aid of a literature review.

ll.  CASE PRESENTATION

A 25 years old man was admitted for severe
headache, diplopia, and vomiting. The patient was
treated, three weeks earlier, in the department of
ENT for sinusitis. Physical examination revealed
hyperthermia (T= 38.6°C), and right sided hemip-
aresis of 3/5. The blood sample result was WBC
18.000, CRP 200.

Cerebral CT-Scan showed a parafalcine collection
extending to the left tentorial cerebelli and meas-
uring 10 mm of maximum thickness exerting a
discreet mass effect with the midline shift of
6.6mm (Fig1 A/).

The patient underwent a stereotactic evacuation
of the intracranial collection. He was taken to the
CT-Scan where we first did the head scan with
injection of contrast (Iodine saline), then different
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measurement was done in the three-dimensional
plan X, Y, Z to stereotactically localized the lesion
to be punctured without causing damage to other
functional brain structures (Fig1 C/). This draws
the passage of the stereotactic percutaneous
needle biopsy. The patient is then taken to the
operating room for the procedure. The Leksell
frame was manually fixe to the patient’s head
according to the previous coordinates, and the
entering point was choosing followed by the
adjustment of the dept of the stereotactic needle
biopsy. Once the needle got into the lesion, they
were a reflux of pus-like material that pup into the
siring attached to the other end of the system.
Seventy milliliters of a light brown collection were
evacuated (Fig1 D - E/). The post - operative CT-
Scan shows a complete evacuation of the parafalc-

ine empyema (Figt B/). The frontal subdural
empyema was evacuated much later through a
burr hole, when the patient’s signs and symptoms
have subsided. The material was sent to the
laboratory for analysis and the bacteriological
examination and culture isolated a staphylococcus
aureus which is resistant to penicillin G only. In
the post operative period, the patient was treated
with a third generation of cephalosporin (Rocep-
hine") 3g/24H infusion with good outcome. The
antibiotic therapy was given for 3 months (five
weeks in-hospital infusion followed by height
weeks oral amoxicillin + clavulanic acid) with a
short-time follow-up imaging and infection para-
meters in blood. There was no recurrence and the
patient resumed his daily duty a month later.
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Figure 1. A/ Enhanced computed tomography showing left longitudinal hypodensity area, the
parafalcine collection with enhancing rim about 10 mm thickness (white arrow). B/ Complete
evacuation of the pus. C/ Stereotactic navigation planning. D/ Stereotactic aspiration of the
parafalcine empyema with a very gentle draw-back effort on the syringe. E/ About 70 ml of pus was
withdrawn and send to the laboratory.

Table 1: Epidemiological, clinical and management profile of parafalcine subdural empyema in the

1st author/
year

Age/
Sexe

Entry
route

Clinical presentation

literature

Laboratory
finding

Micro-
organisms

Treatment

Outcome

) Headache, Left frontal sinusotomy,
Calik et 13/M History [ myltiple cervical WBC=15X o Craniotomy and
al./2012 [5] O'f | micro 10%/uL, CRP = | Not identified | grainage of the Improved
sIusitis | jymphadenopathy 76 empyema/ Ceftriaxone,
mg/L metronidazole
Bouziri History | Fever, vomiting, Streptococcus Vancomycin,
etal./2011 7/F of poor lethargic with cool, Not found constellatus, Metronidazole, )
[6] oral neck stiffness. Actinomyces ampicillin Died
hygiene Viscosus
Shen et History | Fever, headache and WBC=125X Broad-spectrum
al./2018 [3] 13/F | of drowsiness 103/uL, CRP = | Not identified antibiotics.Refused Coma
sinusitis 98.47 mg/L surgery
. Decrease in Craniotomy/
Arifianto et HflStOry consciousness, WBC = 23.5X Staphylococcus | ceftriaxone 2 gb.i.d.,
al./2018 [7] 17/M 011 ) difficulties in speech, 10%/uL, CRP = epidermidis metronidazole 500 mg Improved
allergiC | and paresis 286 m ’ /L t.i.d., and gentamycin
rhinitis of the left side of his & 160 mg q.d.
body
Lo Hi Craniotomy/
Nicoli 1story Headache, fever, CRP =195 Microaerophilic | Ceftriaxone,
et al./2016 12/F | of vomiting Strept. . Improved
R mg/L reptococcus Metronidazole
[8] sinusitis
Craniotomy + bilateral
Patel History | pever. headache ESR =95 Group A maxillary antrostomy +
etal./2016 10/F | of Vomit,ing and se’izure mm/h, CRP = | B-hemolytic total ethmoidectomy + Improved
[o] sinusitis ’ 1,2 mg/dL Streptococcus sphenoidotomy/
Vancomycin, linezolid,
metronidazole
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intravenously and
another 4 weeks orally
(amoxycillin)

Histo — i
Bruneret 16/M . y Feyer, headache, WBC =17.300 | Nt identified Ceftnaxon.e, Improved
al./2012[10] o seizure, cells/mm Vancomycin
sinusitis
Mueller et WBC =12.89 ) Craniotomy/
Myseros/2017 |10/M | None Headache X10°/ulL, No specific vancomycin, Improved
[11] CRP=o0.11 pathogens metronidazole, and
mg/dL ceftriaxone
Handa et 14/F History | Headache, nausea and WBC count No specific Craniotomy/ Improved
al./1975[12] of anorexia 0f 9.8 X pathogens Broad-spectrum
sinusitis 103/uL. antibiotics
WBC count ampicillin, 2
. of16.0X o gm/4 hrs;
Mauser et History _ | No specific . I d
al./1985[13] 21/M of Fever and headache 10°/uL, ESR = pathogens chloramphenicol, 1 mprove
A 63 gm/6 hrs; and
sinusitis S
mm/h flucloxacillin,
2 gm/4 hrs
Niklewski et Headach ; ;
12/M Right sided . i . e
al./2013[14] / eand hemiparesis Not found Not identified Craniotomy/ antibiotics | Improved
sinusitis
Niklewski et 8/F History Fever, headache, and Streptococcus Craniotomy/ antibiotics
al./2013[14] of seizures Not found intermedius and levetiracetam Improved
sinusitis
WBC = Craniotomy + flexible
S tinoet 24.770 X endoscope
lammaé o€t 113/M | None Fever and headache 10%/uL, CRP = | Streptococcus (KARL STORZ, Improved
al./2016[15] 33.4 mg/ intermedius Tuttlingen, Germany/
dL meropenem and
ampicillin
Pandey et History WBC = Craniotomy/
al./2015[16] | 8/F | of Fever, headache, and 27.100 X Staphylococeus | ampicillin-cloxacillin, Improved
purulent | seizures 10%/uL, CRP = | aureus gentamycin, and
otitis 26 mm/h metronidazole
media
Craniectomy/
Ceftriaxone (100
Yiiksel et WBC = 16 X mg/kg/day), . q
. L =1 No identified metronidazole (7.5 mg/ mprove
al./2016[4] 17/F | None Left sided hemiplegia 10%/uL, CRP = kg every 6 hours), and
7.8 mg/L vancomycin (15 mg/
kg every 6 hours) were
given empirically for 3
weeks
History
Prieto et of Fever, headache, WBC = 13.510 Craniotomy/
Ortega/2019[2] 21/F er.ldosco seizures, and left-side X 103/pL, Prevotella oris | cefepime, Improved
pic hemiparesis CRP = metronidazole, and
sinonasa 194.80 mg/L vancomycin
1 surgery
Craniotomy/
Van der Stel Benzylpenicillin 12
etal./2015[1] 28/M | None Fever, headache Streptococcus million entities per 24 Improved
milleri hours for 10 weeks

WBC = white blood cell count, CRP = C-Reactive Protein
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. DISCUSSION

The 17 cases of parafalcine subdural empyema we
review from the literature are all pretty young
patient with age range from 7 to 28 years old. Ten
had a history of sinusitis. The clinical presentation
was nonspecific and made of fever and headache
in 6 cases and seizure was found in 5 of them
(Table 1). These finding are exactly the past
medical history and the clinical presentation of
the case we reported. In that same review, most
authors do not reveal how they treated the
seizures but a broad-spectrum antibiotics have
been used to treat the patient once the diagnosis is
suspected. This may explain the reason why in 8
cases out of the 17, the antibacterial culture of the
pus was sterile. From the 9 other cases from
which a pathogen was isolated, six was Strep-
tococcus species. Meaning our case is also rare in
this aspect of being caused by staphylococcus
species, found in only two patients. In most of the

cases, the antibacterial therapy was adjusted to
the antibiogram result according to the sensitivity

of the isolated pathogen. The question about how
long do the treatment last to get the patient read
of the infection, did not found answers. The dura-
tion of antibiotic therapy is very diverse and vari-
ed from 6 to 12 weeks.

Most patient recovered after craniotomy (13/17)
with evacuation of the pus (Table 1). Nonetheless,
the tendency of pus to extend along the length of
the falx below the longitudinal sinus and bridging
veins makes parafalcine, or interhemispheric, su-
bdural empyema relatively difficult-to-reach colle-
ctions. The parafalcine empyema surgery is a
great challenge and the controversy remains over
their treatment strategy (17). We went for the
stereotactic-guided drainage of the pus. Our pre-
operative planning led to a spectacular result both
clinically and imaging with the almost complete
evacuation of pus. The patient then underwent a
craniotomy with evacuation of the frontoparietal
subdural empyema. The patient presented an im-
mediate good outcome and the management
continued with the antibiotics adapted to the find-
ings of the bacteriologic analysis. According to
surgical strategy, several techniques are available.
Prieto et al. (2) reported a case of large parasa-
gittal craniotomy with a good outcome, and Sam-
martino et al. (15) proposed a burr hole followed

by an endoscopic aspiration. Even if the crani-
otomy is the surgical strategy more often used to
treat parafalcine empyema, we propose according
to our experience to consider the option of stereo-
tactic-guided drainage. It is also important, regar-
ding the critical analysis of Salunke et al. (18) and
Mauser et al. (13) to consider that a nonsurgical
strategy might be considered for patients with a
good clinical condition and no major midline shift
on neuroradiological studies.

V. CONCLUSION

Stereotactic management of a parafalcine subdu-
ral empyema is doable independently of the neur-
ological status of the patient and it is a precise and
focused-to-lesion surgical procedure with a good
evacuation of the pus; speeding patient recovery.
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