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The Effect of Adding Dexamethasone and dexketoprofen to lidocaine
in anesthesia and postoperative analgesia as a regional intravenous

anesthesia technique

Osman CICEKLER!
Ibrahim Haluk GUMUS
Taylan AKKAYA
INTRODUCTION

Regional anesthesia is a widely used method because of more advantages compared to general
anesthesia (1). Anesthesia is called Intravenous Regional Anesthesia (IVRA), which is created by giving
a local anesthetic into the venous system of an extremity isolated from the systemic circulation by
applying a tourniquet with a pressure above the systemic arterial pressure to the proximal part,
eliminating the sensation of nerve conduction and pain (2). In patients undergoing upper extremity
surgery; Intravenous regional anesthesia (IVRA) is a frequently preferred method due to its ease of

administration, rapid onset of action and effective anesthesia, and short hospital stay (3).

Lidocaine and prilocaine are frequently preferred agents in IVRA. One of the major disadvantages of
IVRA is that it has insufficient postoperative analgesic efficacy. Although itis tried to prevent unwanted
systemic symptoms by decreasing the applied local anesthetic doses; these practices cause inadequate
anesthesia (4). Many alternative drugs and methods are being studied in order to reduce unwanted
systemic findings and extend the duration of anesthesia (5). For this purpose, after the detection of
peripheral opioid receptors, morphine, fentanyl, tramadol, etc. Agents such as opioids, low-dose muscle
relaxants, nonsteroidal anti-inflammatory drugs, clonidine to provide surgical muscle relaxation were
added to local anesthetics, and alkalinization of local anesthetics was used in regional anesthesia to
shorten the onset of local anesthetics and to prolong analgesia (6, 7). In this study, we planned to
compare the sensory and motor block initation and end times, anesthesia quality, tourniquet tolerance,
postoperative analgesia quality and side effects of adding dexketoprofen and dexamethasone to IVRA

made with lidocaine.
MATERIALS and METHODS

The study was planned in 60 adult patients from ASA I-III group over the age of 18 who will undergo
hand and wrist surgery with the approval of the hospital ethics committee and informed patient at the
1st Anesthesiology and Reanimation Clinic of the University of Health Sciences, Yildirim Beyazit

Training and Research Hospital.

Cases contraindicated for IVRA application (presence of allergy to lidocaine, dexketoprofen and
dexamethasone, thrombophlebitis and atherosclerotic vascular diseases, history of bronchial asthma,

Raynoud's disease, arterio-venous fistula, scleroderma, sickle cell anemia, extensive burns to the
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operation site, laceration and infection, patients with myasthenia gravis, bleeding disorder,
decompensated heart failure and digitalized patients, epilepsy, non-cooperative patients, sedentary and
malnourished patients and those with liver dysfunction) and patients who did not accept the technique

were excluded from the study.

All cases premedicated with 0.05 mg / kg i.m. midazolam (Dormicum, Roche) 30 minutes before the
operation. Venous cannulation was performed with 22 gauge intravenous cannula on the dorsum of the
hand, and infusion was started at a rate of 4-6 ml / kg / hour with 0.9% NaClL

The demographic data of the patients who were taken to the operating table were recorded. Systolic
arterial pressure (SAP), diastolic arterial pressure (DAP) and mean arterial pressure (MAP), heart rate
(HR), peripheral oxygen saturation (SPO2) by electrocardiography (ECG) and pulse oximetry were
monitored (Drager infinity alpha).

The arm, which was planned to be operated, was first kept above the heart level for 3 minutes and the
venous blood of the arm was drained by the effect of gravity. Then, the anemia process was completed
by wrapping the Esmarch bandage tightly from distal to proximal. The proximal cuff of the double-
cuffed tourniquet (VBM Medizintechnik, GMBH, Germany) was inflated to a pressure of 100 mmHg or
300 mmHg above the systolic arterial blood pressure measured from the same arm. Occlusion pressure

was confirmed by the disappearance of the radial pulse.

The patients were randomly divided into 3 groups and Lidocaine was given to the 1st group (Group I)
with regional anesthesia technique, while Lidocaine + Dexamethasone to the 2nd group (Group II) and

Lidocaine + Dexamethasone + Dexketoprofen to the 3rd group (Group III) were planned.
GROUP I (n=19): 3 mg / kg of 2% Lidocaine was completed to 40 ml with saline.

GROUP II (n=19): 3 mg / kg 2% Lidocaine + 8 mg Dexamethasone was completed to 40 ml with

saline.

GROUP III (n =18): 3 mg / kg 2% Lidocaine + 8 mg Dexamethasone + 50 mg Dexketoprofen was
completed to 40 ml with saline.

The solution prepared for each group was injected in 90 seconds by the anesthesiologist immediately
after the proximal tourniquet was inflated from the vein cannulation on the dorsum of the hand on the
side where the operation was planned. The time to occurrence of the sensory block from the end of the
injection was determined every 30 seconds by performing a pinprick test with the help of a 22 G short
needle in 6 regions determined in the dermatomes of the median, radial and ulnar nerves. In these
dermatomes, when the sensation of pain was not detected in the pinprick test performed by inserting a
needle, the sensory block initiation time was recorded. The time to occurrence of motor block was
recorded as the time from drug injection until the patients could not move their fingers. After the
sensory block was formed in all dermatomes, the distal tourniquet was inflated to a pressure of 300

mmHg and the operation was initiated by opening the proximal tourniquet.

Visual Analogue Scale (VAS) values were recorded before and immediately after the tourniquet, at 5,
10, 15, 20 and 40 minutes after the injection of the prepared solution. Assessment of tourniquet pain
with VAS, which is a pain assessment scale between 0 and 10; The evaluation of sedation status was
performed with the Ramsey Sedation Scale, which was evaluated with a score between 1 and 5; The
evaluation of the degree of motor block was done with the Bromage Scale, which was evaluated with a

score between 0 and 3; Anesthesia quality was performed with a numerical scale scored between 1 and



4. Side effects such as bradycardia, hypotension, diplopia, dizziness, nausea, vomiting, cyanosis and
nystagmus that may develop during the operation were recorded. When hypotension developed (mean
arterial pressure decreased by 25% compared to preoperative values) iv 5710 mg ephedrine, when
bradycardia developed iv 0.5 mg atropine and when SpO2 was 91%, it was planned to be treated by
giving oxygen through a face mask. Fentanyl (Fentanyl Citrate-Abbott) at a dose of 1 pgr / kg was
planned for those with a VAS value of 3 and above.
A 5-point scale (Ramsey Sedation Scale) was used for sedation.

1= alert, cooperative

2= prone to sleep

3= sleeping but responding to audible stimulus

4= fits but has response to tactile stimulus

5= sleeping but has no response to any stimulus.

Numerical Scale was used to evaluate the quality of anesthesia.
Perfect (4): patient comfortable, no analgesic requirement.
Good (3): minor analgesic need
Medium (2): needs additional analgesic.

Unsuccessful (1): general anesthesia was started.

The degree of motor block was evaluated using the Bromage Scale.
0 =no paralysis at all.
1= can only move her elbow and hand. He cannot raise his arm straight.
2= Cannot bend elbow, only move hand.
3= Can't move wrist and thumb.

The tourniquet was not lowered 20 minutes before the anesthetic agent injection and was not allowed
to stay for more than 2 hours. After the tourniquet was opened, the time until the return of pain
sensation with pinprick test in radial, median and ulnar nerve dermatomes was recorded as the return
time of sensory block. The time until the patient could move his fingers was recorded as the motor block
return time. VAS values, sedation status and side effects were recorded at 1, 10, 2, and 4 hours after the
tourniquet was opened. The time between the opening of the tourniquet and the first analgesic
administration was accepted as the time of analgesia and the time of first analgesic administration was
recorded. The total amount of analgesic taken in the first 24 hours was recorded. If he needed 500 mg

paracetamol tablet as analgesic, he was recommended to take a maximum of 4 tablets in 24 hours.
Statistical analysis

The analysis of the data was performed using the SPSS (Statistical Package for Social Science) for
Windows 11.5 package program. Whether the distribution of continuous variables was close to normal
was examined using the Shapiro Wilk test. Descriptive statistics were presented as mcan + Standard

deviation or median (minimum-maximum) for continuous variables, and as number of cases and (%)



for categorical variables.

Whether there is a statistically significant difference between the groups in terms of age and body
weight. One-way analysis of variance, starting and ending times of motor and sensory block, VAS,
amount of Fentanyl consumed, first post-op analgesic intake time, total analgesic consumption,
tourniquet VAS, Sedation score and the significance of the difference in terms of anesthesia quality
scores was investigated with the Kruskal Wallis test. If the Kruskal Wallis test statistic result was found
to be significant, the non-parametric multiple comparison test was used to identify the groups that
caused a significant difference. Categorical variables were analyzed using Pearson's Chi-Square or
Fisher's Exact-Result Chi-Square test. Whether there was a statistically significant difference between
the repeated measurements within the groups was investigated with the Bonferroni Corrected

Wilcoxon Sign test.

For p <0.05, the results were considered statistically significant. Bonferroni Correction was made to

control the Type I error in all possible multiple comparisons.
RESULTS

In our study, demographic characteristics of 56 cases who underwent IVRA are shown in Table I, and
no statistical difference was observed between the groups in terms of age, weight, gender, ASA
classification (p> 0.05) (Table 1).

Sensorial and Engine Block Evaluation

Sensorial Block Start and End Time:
No statistically significant difference was found between the groups in terms of onset of sensory block
(p> 0.05) (Table 2).

Engine Block Start and End Time:

Motor block onset time of Group III was statistically significantly shorter than Group I and Group II
(Table 2) (p <0.05). There was no statistically significant difference between Group I and Group II (Table
2) (p> 0.05).

VAS Values of Groups:

No statistically significant difference was found between the groups in terms of VAS values in the
perioperative period (p> 0.006). The difference between post-op 1st minute, 2nd hour 1 5 and 4th hour
VAS levels in Group I was found to be statistically significant (p <0.006). The difference between the
post-op 1st minute and 4th hour VAS levels of Group II was found to be statistically significant (p
<0.006). In the post-op period, VAS levels of Group I at all times were higher than those of Group Il and
Group 1II, and this difference was statistically significant (p <0.006). The difference between Group II
and Group III in terms of VAS levels at all times in the postoperative period was not statistically
significant (p> 0.006)(Figure 1).

Analgesic Requirement During Perioperative and Postoperative Period:

In the perioperative period, 4 patients in Group I, 2 patients in Group II and 3 patients in Group III
needed analgesic. It was observed that the difference between the groups in terms of the number of
patients who needed analgesic and the total amount of analgesic consumed during this period was not

statistically significant (p> 0.05).

Postoperative first analgesic intake time was recorded as 240.0 + 60.8 minutes in Group I, 378.1 + 125.3

minutes in Group II and 486.7 + 147.6 minutes in Group III. This period is shorter in Group I compared



to Group II and Group III, and this difference was found to be

statistically significant (p <0.001). The difference between Group II and Group III is not statistically
significant (p> 0.001) (Figure 2).

The analgesic requirement during the postoperative period was 19 patients in Group I, 16 patients in
Group Il and 9 patients in Group III. The number of patients who needed analgesic in the postoperative
period was less in Group III than the other two groups, and this difference was statistically significant
(p <0.001).

The total analgesic consumption in the postoperative period is 1.7 + 0.41 g in Group I, 0.7 + 0.48 g in
Group II and 0.3 + 0.39 g in Group III. Total analgesic consumption is less in Group III compared to
Group I and Group II, and this difference was statistically significant (p <0.001) (Table 4). Total analgesic
consumption of Group Il is less than Group I and this difference was found to be statistically significant
(p <0.001).

The number of tablets used in Group III was statistically significantly lower than Group I and Group II.
The number of tablets used in Group II was found to be less than Group I, and this difference is

statistically significant (p <0.001).

Tourniquet Pain:
Tourniquet VAS levels according to time which was observed between the groups has no statistically

significant difference (p <0.0125).

Sedation Scores:
No statistically significant difference was found between sedation scores according to time and groups
(p> 0.006).

Anesthesia Quality:

Per-op 20 minute anesthesia quality was found to be lower in Group I compared to Group II and Group
III, and this difference was considered statistically significant (p <0.001). In Group I, the anesthesia
quality at the per-op 5th minute was higher than the anesthesia quality at the 15th and 20th minutes,
and this difference was statistically significant (p <0.002) (Table 3).

DISCUSSION

Because IVRA can be applied easily compared to other peripheral nerve blocks, it is reliable, it is
possible to keep blood loss at a minimal level during surgery, its cost compared to general anesthesia,
its low postoperative complications, its rapid recovery and its easy application to the upper extremity,
Itis a preferred method in surgery (1, 5). However, in the event of intraoperative leaks and early opening
of the tourniquet, monitoring the systemic toxic effects of local anesthetics, tourniquet pain, failure to
provide the post-operative analgesia requirement may be among the reasons that limit the use of this
technique (5).

In recent years, alpha-2 agonists (clonidine, dexmedetomidine), opioids (morphine, meperidine,
fentanyl, sufentanil, tramadol), muscle relaxants, NSAIDs are (ketorolac, tenoxicam), dexamethasone,

magnesium sulphate, neostigmine, nitroglycerin were used to increase the quality of anethsia (8-11).

Acute inflammation caused by tissue damage plays an important role in the onset of surgical pain and
could theoretically be useful in the management of acute surgical pain as a result of the potent anti-
inflammatory effect of dexamethasone (12). NSAID-induced analgesia is due to peripheral suppression

of the cyclooxygenase enzyme, possibly due to reduced activation of the arachidonic acid cascade with



additional mechanisms. The local accumulation of Pg E and 12 is the result of surgical trauma and directs
the sensitivity of the nociceptors of the A and C fibers. Inhibition of prostaglandin synthesis at the injury
center reduces sensitization and leads to a reduction in postoperative pain. Pg E is produced by
cyclooxygenase and dexketoprofen provides inhibition of this enzyme (13). Dexketoprofen is an NSAID
drug from the arylpropionic acid group, which is the racemic S (+) - enantiomer of ketoprofen.
Dexketoprofen trometamol acts by inhibiting the sensitization of pain receptors triggered by locally
released prostaglandins. On the other hand, it reduces the central sensitization effect by inhibiting
Cyclooxygenase (COX) activity, thus blocking the transfer of painful stimuli to the upper nerve centers
(14).

In our study, in the IVRA method applied for hand and wrist surgical interventions, anesthesia quality
of 3 mg / kg 0.5% lidocaine and dexamethasone and dexketoprofen added to it, the formation and
recovery times of sensory and motor block, tourniquet pain, the time of first analgesic administration
and total analgesic consumption We compared the effects on the amount of postoperative analgesic

consumption, intraoperative and postoperative sedation.

Hoffmann et al. (15) They added saline, bupivacaine, clonidine, sufentanil and tenoxicam to prilocaine
in their IVRA study conducted on 75 patients. They found that the time to onset of sensory block in the
group containing sufentanil was statistically significantly shorter than in the saline group. There was
no statistically significant difference between the sensory block rotation times of the groups. In their
study conducted on 56 volunteers, Kleinschmidt et al. (10). 56 found no difference in the time of onset
of sensory block and reversal between the groups when they gave prilocaine to the first group,
prilocaine and clonidine to the second group, and prilocaine to the third group while using the

prilocaine tourniquet on IVRA.

A study of Memis et al. (16) found that the onset time of the sensory block was significantly less in the
group with dexmedetomidine in the study performed by adding dexmedetomidine to lidocaine. A
study of Armstrong et al. (17) added fentanyl to prilocaine in their study by adding sodium bicarbonate
to prilocaine and found no significant difference in the time of occurrence and recovery of sensory
blockade (17).

In the IVRA study conducted by Bigat et al. (9), on 75 patients, 3 mg / kg lidocaine in the first group, 3
mg / kg lidocaine and 8 mg dexamethasone in the second group, and 3 mg / kg lidocaine and systemic
8 mg dexamethasone gave intravenously. The recovery time of the sensory block after tourniquet was
removed was longer in the dexamethasone group than the others. A study of Jankovic et al.(13) added
ketorolac along with ketorolac and dexamethasone to lidocaine in their study of 45 patients and found
the groups to be similar in terms of sensory block onset time and sensory block recovery time after the
tourniquet was released. In our study, the onset of sensory block was an average of 3 (2-4) minutes in
Group I, 3 (2-5) minutes in Group II and 2.5 (2-5) minutes in Group III. The sensory block recovery time
was 9 (6-11) minutes in Group I, 10 (7-11) minutes in Group II, and 9 (6-11) minutes in Group IIL. In our
study, no difference was observed between the groups in terms of the onset of sensory block and its

return.

In studies investigating the effects of adjuvant agents in IVRA, it was found that the addition of
magnesium sulfate, nitroglycerine, cisatracurium or tramadol to lidocaine shortened the onset of motor

block and significantly prolonged the motor block recovery time (9, 11, 18-20).

In the study in which dexamethasone and ketorolac added to lidocaine, no difference was found



between the onset and end times of motor block (13). In the study in which they mixed dexamethasone
with IVRA solution or applied systemically, the motor block onset time was found to be similar between
the groups, while the motor block return time was found to be significantly higher in the group with
dexamethasone (12). In our study, the motor block onset time was 7 (5-8) minutes in Group I, 7 (5-10)
minutes in Group II, and 6 (5-8) minutes in Group III. Block onset time in group III was statistically
significantly shorter than the other two groups. We think that the shorter duration in group III may be
related to dexketoprofen. We could not find an IVRA study conducted with dexketoprofen in the
literatiire. However, A study of Sen et al. (21), in which they added another NSAID, lornoxicam, to

lidocaine, the motor block onset time was found to be shorter and the return time to be longer.

One of the disadvantages of IVRA application is tourniquet pain that can occur 30-60 minutes after the
toumiquet is inflated. A study of Esmaoglu et al. (19) found that VAS values at 0, 15, 30 and 60 minutes
were significantly lower in the group to which dexmedetomidine was added to lidocaine. The study of
Sen et al. (21) study was found that the pain of tourniquet was decreased in the study by adding

lornoxicam to lidocaine.

The study of Bigat et al. (12) study was found that tourniquet pain control was better in the group in
which dexamethasone was added to lidocaine. The study of Jankovic et al. (13) study in which
dexamethasone and ketorolac were added to lidocaine, the results were similar. In our study, in which
we planned to administer 1 pg / kg fentanyl to patients with tourniquet pain in the intraoperative
period, fentanyl was administered only to one patient in Group III. Other than that, no patient required
analgesic due to tourniquet pain. This may be because the operation times in our study were relatively
short. Studies with long tourniquet durations can be planned to determine the intraoperative analgesic

effect of dexamethasone and dexketoprofen more reliably.

A study of Reuben et al. (22) study in which ketorolac added to lidocaine, intraoperative VAS values
were found to be significantly lower in the ketorolac group. The study of Jankovic et al. (13) study in
which ketorolac and dexamethasone added to lidocaine, intraoperative VAS levels were found to be
lower at all times. In our study, no statistically significant difference was found between the groups in
terms of VAS levels in the intraoperative period. In the postoperative period, Group I VAS levels were
higher than the other two groups at all times, and the difference was statistically significant. At all times,
there was no difference between Group II and Group III in terms of VAS. (Table 3)

In our study, fentanyl requirement in the intraoperative period was 4 patients in Group I, 2 patients in
Group II and 3 patients in Group III. There was no difference between the groups in terms of average

fentanyl consumption.

As a result of these results, the quality of anesthesia and analgesia in the intraoperative period was
evaluated as sufficient. The study of Bigat et al. (12) study has also been shown in the studies that
dexamethasone was added to provide better postoperative analgesia. The study of Jankovic et al. (13)
study was found that better postoperative analgesia was provided with tenoxicam and dexamethasone.
In our study, we think that the low VAS values in Group II and Group III in the postoperative period

are caused by dexamethasone and dexketoprofen added to lidocaine.

Although IVRA is an easy-to-apply, reliable and low-cost anesthesia technique, one of its major
disadvantages is the rapid disappearance of analgesia following the tourniquet opening and the need
for postoperative analgesic use. The effects of adjuvant drugs used in the studies on analgesia were also
investigated. The study of Reuben et al. (22) study of IVRA, it was seen that the use of ketorolac both



facilitated the control of tourniquet pain and decreased postoperative pain.

The study of Sen et al. (23) study by adding nitroglycerine to lidocaine, the first analgesic requirement
was found to be 225 + 74 minutes, and it was found that analgesic activity continued longer than the
control group. In addition, in this study, it was found that the pain score was lower for the first 4 hours

postoperatively compared to the control group.

A study of Turan et al. (11) study of lidokaine magnesium sulfate, The study of Sen et al. (21) study of
lornoxicam, The study of Esmaoglu et al. (20) study was shown that the first analgesic requirement time
was long and postoperative VAS values were significantly lower in the first hour in the groups in which

the adjuvant agent was added.

Likewise, The study of Bigat et al.(12) of lidocaine dexamethasone, A study of Oztiirk et al. (24) of
lidocaine tenoxicam, A study of Tuncer et al. (25) was found that the duration of postoperative analgesia

was prolonged and the pain intensity was less in the studies of prilocaine with meperidine.

A study of Memis et al (16) in IVRA, where dexmedetomidine was added to 3 mg / kg lidocaine, the
first analgesia requirement time was longer than the control group and VAS values were lower in the

first hour after the tourniquet was opened.

The study of Esmaoglu et al. (19) performed by adding dexmedetomidine to lidocaine, it was found that

the quality of anesthesia increased and the analgesic requirement decreased.

In the study of Turan et al. (8), while the first analgesic requirement time was found longer in the
neostigmine group compared to the control group, no statistical difference was found in terms of VAS

values.

In the study of McCartney et al., (26) No significant difference was found between the neostigmine

group and the control group in terms of the time of first analgesic requirement and VAS values.

In our study, the postoperative analgesic requirement was 19 (100%) in Group I, 16 (84%) in Group II
and 9 (50%) in Group III. The difference between Group I and Group II was not statistically significant,
but the difference of Group III with other groups was found to be statistically significant. The first
analgesic intake was 240 + 60.8 minutes in Group I, 378 + 125.3 minutes in Group II and 486 + 147.6
minutes in Group III. Total analgesic consumption was also found to be 1.7 + 0.41 g in Group I, 0.7 +
0.48 g in Group Il and 0.3 + 0.39 g in Group IIL. In our study, no side effects related to the drugs used

were observed in any patient.

In conclusion, adding dexamethasone and dexketoprofen to lidocaine prolongs the time of first
analgesic intake and decreases the total amount of analgesic use in the postoperative period. However,

further studies may be needed to investigate the local action mechanism of dexketoprofen.
CONCLUSION

In our study, we observed that 8 mg dexamethasone and 50 mg dexketoprofen added to lidocaine in
IVRA prolonged the postoperative first analgesic intake time and analgesia time without any side effects
and reduced the total analgesic consumption amount. In conclusion, by adding dexamethasone and
dexketoprofen to lidocaine, better quality anesthesia, postoperative analgesia can be provided and

postoperative analgesic consumption can be reduced.
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Table 1. Demographic variables

Variables Group I Group II Group II P
(n=19) (n=19) (n=18)

Age (years) 49,9 +14,0 49,0+8,5 45,7 +12,5 0,526

Gender 0,948

Man (n) 8 (%42,1) 9 (%47,4) 8 (%44,4)

Woman (n) 11 (%57,9) 10 (%52,6) 10 (%55,6)

Weight (kg) 71,7 £13,9 75,5 13,4 71,5 £15,6 0,623

ASA 0,613

ASAT (n) 8 (%42,1) 9 (%47,4) 10 (%55,6)

ASATI (n) 10 (%52,6) 10 (%52,6) 8 (%44,4)

ASATII (n) 1 (%5,3) 0 (%0) 0 (%0)

Table 2 Distribution of sensory and motor block 1nitiation and end times by groups

Variables Group I Group II Group II p
(n=19) (n=19) (n=18)

SB Initiation Time (min.) 3 (2-4) 3 (2-5) 2,5(2-5 0,400

SB Initiation Time (min.) 9 (6-11) 10 (7-11) 9 (6-11) 0,385

MB End Time (min.) 7 (5-8)? 7 (5-10) 6 (5-8)ab 0,002

MB End Time (min.) 10 (7-13) 10 (9-13) 10 (7-13) 0,424

SB: Sensorial Block, MB: Motor Block

a The difference between Group I and Group IIl is statistically significant (p=0.006)
b The difference between Group II and Group Il is statistically significant (p<0.006)

Table 3. Anesthesia quality scores by time and groups
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Follow up Time GroupI Group It Group III p?

Per-op 5 min. 4,0 4,0 3,9 0,348
Per-op 10 min. 3,9 3,8 3,8 0,847
Per-op 15 min. 3,4 3,8 3,8 0,014
Per-op 20 min. 3,3 3,8 3,8 <0,001

a Results for p <0.0125 were considered statistically significant according to the Bonferroni Correction.
b The difference between Per-op 5 min and Per-op 15 min is statistically significant (p <0.002).

¢ Per-op 5.dk ile Per-op 20.dk arasindaki fark istatistiksel olarak anlamli (p<0,001).

d Grup lile Grup II arasindaki fark istatistiksel olarak anlamli (p<0,001).

e Grup lile Grup III arasindaki fark istatistiksel olarak anlaml1 (p<0,001).
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Saglikli Geng¢ Goniilliillerde Dis Kulak Morfometrisinin Foto Analizi
ile Boy, Cinsiyet ve Viicut Kitle indeksi Arasindaki Korelasyonun

Incelenmesi
Giilay ACAR!

Ozet: Insanlarda ylziin belirleyici 6zellikleri arasinda yer alan dis kulak ve yapisi yas ve cinsiyet tayininde
kullanilabilir. Bu calismanin amaci, gelecekteki c¢alismalara yon verecek standart degerleri elde etmek, bu
Olglimlerin cinsiyet ve boy tahminindeki onemini tespit etmek ve saglikli genc eriskinlerde dis kulak
morfolojisindeki farklihklarin viicut kitle indeksi (VKI) iizerine nasil bir etkisinin oldugunu arastirmaktir. Bu
calismaya 22-25 yas arast Meram Tip Fakiiltesi 6grencisi olan 110 erkek, 136 kadin dahil edildi. Dijital fotograf
analizi (Image J yazilimi) yontemi kullanilarak 246 iiniversite 6grencisinin ¢ekilen fotograflari tizerinde dis kulak
morfometrisine yonelik lineer dlciimler yapildi. Onam formunu dolduran tiim katilimeilarm viicut boy, kilo ve VKI
Olgiildii. Elde edilen verilerin yas, cinsiyet ve lateralizasyona gore istatistiki analizi yapildi. Ayrica, dlgiim
parametreleri ve VKI arasindaki korelasyon tespit edildi. Dis kulak morfometrik olgiimleri, kulak memesi
uzunlugu ve genisligi disinda, erkeklerde kadinlardan daha biiyiik ve istatistiksel olarak anlamli bulundu (p <0,05).
Sol ve sag kulak tiim o6l¢limleri, kulak memesi uzunlugu ve kulak kepgesi genisligi hari¢ her iki cinsiyet arasinda
istatistiksel olarak anlaml farklilik gosterdi (p <0,05). Kulak uzunlugu ve kulak kepgesinin en yiiksek noktasindan
intertrajik ¢entigin altina kadar olan mesafe (Sa-Inint mesafesi) sol tarafta daha yiiksek degerlere sahipken, diger
olcim degerleri sag tarafta daha biiyiiktii. Ogrencilerin Sa-Inint mesafesi, kulak memesi uzunlugu ve genisligi
degerleri ile boy uzunlugu arasinda kuvvetli pozitif korelasyon (r= 0.269, p=0.000; r= 0.298, p=0.000; r= 0.172,
p=0.007) gozlenirken VKI degerleri ile anlamli pozitif korelasyon gostermedigi tespit edildi. Lineer regresyon
analizinde de kulak uzunlugu, genisligi ve Sa-Inint mesafesi degerlerinin boy tahmininde kullanilabilecegi, fakat
VKI tahmininde kullamlmasinin anlamsiz oldugu goriilmiistiir. Bu calismada dis kulak morfometrisinin boy ve
cinsiyet tahmininde ek bir ara¢ olarak kullanilabilecegi goriilmiistiir. Elde edilen morfometrik veriler adli
antropoloji alaninda ve plastik-rekonstriiktif cerrahide tedaviye yonelik yaklasimlarin belirlenmesinde yardimci
olabilir.

Anahtar Kelimeler: Boy tahmini, D1s kulak morfomctrisi, Dijital fotograf analizi, Korelasyon, Viicut kitle indeksi.

Digitalized Analysis of the External Ear Morphometry and Correlation
With Stature, Gender and Body Mass Index in Young Adults

Abstract: External ears in humans are the defining feature of the face and its structure shows the signs of age and
sex. The aim of this study was to provide normative values which guide future studies, to estimate sex and stature
by using these measurements and to investigate how the differences in external ear morphology have an effect on
body mass index (BMI) in healthy young adults. This study was carried out in 110 healthy male and 136 healthy
female medical students of age group 22-25 of Meram Faculty of Medicine. Informed consent of the students was
obtained. The linear distances with reference to ear morphometry of 246 university students were measured using
a photographic technic from the Image ] program. Body height, weight and mass index of all subjects were
measured. Changes in these parameters with age, gender and laterality were analyzed. The correlations between
these measurements and BMI were analyzed. All measurements of the auricles were larger in males than the
corresponding ones in females and all the differences except earlobe length and width were statistically significant
(p<0,05). All measurements of the left and right auricles were statistically significantly different in both sexes except
earlobe length and auricle width (p<0,05). Auricle length and the distance from the highest point of the auricle to
the bottom of the intertragic notch (Sa-Inint distance) had higher values at the left side, whereas other measurement
values were larger at the right side. The values of Sa-Inint distance, ear length and width showed positive
correlation significantly with the height of students (r=0.269, p=0.000; r= 0.298, p=0.000; r=0.172, p=0.007), whereas
BMI did not show positive correlation significantly with them. According to the results of the linear regression
analysis, it was seen that the values of ear length, width and Sa-Inint distance could be used in height estimation,
but it was meaningless to use it in BMI estimation. This study revealed that ear morphometry can be used as an

1 Dr. Ogr. Uyesi, Necmettin Erbakan Universitesi Meram Tip Fakiiltesi Anatomi Anabilim Dali, Konya, Tiirkiye,
gulayzeynep73@gmail.com
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additional tool in the estimation of height and sex from linear ear dimensions. The obtained morphometric data
can be helpful in determining the treatment approaches in plastic-reconstructive surgery and forensic
anthropology.

Key Words: Estimation of stature, External ear morphometry, D igitalized photographic analysis, Correlation,
Body mass index

GIRiS

Kraniofasiyal antropometri; insanda bas ve yiizii olusturan yapilarin sekil ve durus 6zelliklerinin
incelenmesi ve boyutlarina iliskin standart degerlerin elde edilmesini kapsamaktadir. Literatiir
incelendiginde, ylizdeki olusumlarin gerek boyut gerekse sekil acisindan, etnik koken, yas ve cinsiyete
gore farklilik gosterdigi goriilmektedir. Ozellikle adli antropolojide kimlik tespiti yapilirken yiizdeki
biyometrik 6zelliklerden yararlanilir. Kalitimsal olarak belirlenen ve sabit bir renk dagilimina sahip
olan kulak kepgesi (auricula)’nin sekli ve goriiniimii yiiz ifadeleri ile degismediginden kraniyofasiyal
antropometride siklikla kullanilan bir parametredir. Auricula biyometrisi, kulagin sekil ve boyutlarinin
diger kisisel anatomik 6zellikler ile karsilastirilmas: yontemidir (Farkas, 2007; Nabiyev, 2009; Sforza,
2009).

Auricula tizerinde helix, antihelix, tragus, antitragus, auricular lobule, incisura intertragica gibi 50'nin
iizerinde anatomik landmark mevcuttur. Kulak o6lc¢limlerinde direkt ya da indirekt antropomclrik
olctim metotlar1 kullanilmaktadir. Direkt antropometrik metotta basit antropometrik 6l¢iim aletleri
(kumpas, mezura gibi) kullanilirken, indirekt antropometrik 6lctimlerde; radyolojik goriintiiler, {ic
boyutlu lazer tarama ve fotograflar kullanilir. Belirli mesafeler, egimler ve agilar dikkate alinarak ¢ekilen
kulak fotograflarinda auricula {izerinde yer alan belirli referans noktalan arasinda cgesitli 6l¢iimler
yapilir. Fotograflarin ayni boyutlarda, ayni pozisyon ve agidan gekilmis olmasi gereklidir (Abaza, 2013;
Arinc, 2006; Nabiyev, 2009; Siddapur, 2017).

Puberteye kadar yetiskindeki boyutuna ulasan auricula’'mn boyutlar1 yaslandikca artis gostermesine
ragmen bu Ol¢iim degerleri arasindaki oran degismez. Yapilan arastirmalarda erkeklerde auricula’'mn
morfometrik Ol¢iimleri kadinlardan daha uzun ve daha genis bulunmustur. Auricula morfometrisi
biyometrik arastirmalarda, adli tip calismalannda yer alan yas, cinsiyet ve kimlik tespitinde, genetik
danismanligi alaninda morfolojik bozukluk ile karakterize sendromlarin tamisinda ve plastik-
rekonstriiktif cerrahide tedaviye yonelik yaklasimlarin belirlenmesinde kullanilan 6nemli
parametrelerden biridir (Alexander, 2011; Dinkar, 2012; Nabiyev, 2009).

Son yillarda literatiirde yer alan ¢alismalarda auricula morfometrisi ile boy uzunlugu arasinda pozitif
bir korelasyon oldugu ve boy tahmini igin yapilan lineer denklem modelinde auricula boyutlariin
kullanilabilecegi bildirilmistir. Calismamizda literatiirde yer alan calismalar baz alinarak saghkli
goniilliilerin ¢ekilen fotograflar1 {izerinde auriculanin morfometrik boyutlarinin dijital analiz
yontemiyle Slgiilmesi ve elde edilen verilerin kisiye 6zel boy, cinsiyet ve viicut kiitle indeksi (VKI)

degerleri ile olan korelasyonunun incelenmesi amaglandi.
Arastirmanin Yontemi
Katilimcilar

Calisma, yaslan 22-25 arasinda degisen toplam 246 saglikli goniillii (110 erkek, 136 kadin) iizerinde
yapildi. Arastirma icin Necmettin Erbakan Universitesi Meram Tip Fakiiltesi Girisimsel Olmayan Klinik
Aragtirmalar Etik Kurulu'ndan onay alindi (Karar No: 2020/2826). Calismaya herhangi bir kulak
anomalisi olmayan, kulak kepgesinde travma veya cerrahi operasyon gecirmemis Tip Fakiiltesi 5 ve 6.
simf 6grencileri dahil edilmistir. Goniilliilere ¢alismanin amacindan bahsedildi ve 6l¢iimler hakkinda

bilgi verilerek bilgilendirilmis onam formu imzalatildu.
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Verilerin Toplanmast

Goniilliilerin kilo ve boy 6l¢limlerinin alinabilmesi igin 1 adet boy 6l¢erli dijital baskiil kullanild1 ve elde
edilen degerlerden VKI [ VKi=Viicut agirlig1 (kg)/Boy uzunlugunun karesi (m?)] hesaplandi. VKI
degerlerine gore goniilliiler 5 gruba ayrildi: VKII; <20 olanlar zayif grup, VKI2; 20,01-25 arasi, normal
grup, VKi3; 25,01-30 arasi, fazla kilolu grup, VKi4; 30,01-35 arasi, obez grup, VKi5; >35 olanlar ise
morbid obez grup olarak kaydedildi. Laboratuvarda goniilliilerin sag ve sol kulak fotograflar1 1 adet
fotograf makinesi (Nikon D5100) kullanilarak 1 metre mesafeden gekildi. Cekilen kulak fotograflarinda
kulak kepgesi tizerinde isaretlenmis referans noktalar: (literatiirde belirtilen noktalar) arasinda Image]J

1.50i programi kullanilarak morfometrik 6l¢timler yapildi.

Olgiimlerde kullamlan antropometrik noktalar; Otobasion superius (Kulagimn yanaga yapistig1 yerin iist
noktasi: Obs), Otobasion inferius (Kulagin yanaga yapistig1 yerin alt noktasi: Obi), Superaurale (Kulagin
en iist noktasi: Sa), Subaurale (Kulagin en alt noktasi: Sba), Postaurale (Kulagin en arka noktasi: Pa),
Tragus (T), Incisura intertragica (Tragus vantitragus arasindaki ¢entigin en alt noktasi: Inint), Heliks
(H), Antiheliks (Ah), Postearlobe (Kulak memesinin en arka noktasi:Pl) olarak belirlendi. Bu referans
noktalan arasinda; kulak uzunlugu (Sa-Sba). kulak genisligi (Pa-Obs), kulak memesi uzunlugu
(Eu=Inint- Sba), kulak memesi genisligi (Eg=Pl- Obi), Tragus ile Ilelix aras1 mesafe (T-H), Tragus ile

Antihelix aras1 mesafe (T-Ah), Superaurale ile Incisura intertragica aras1 mesafe (Sa- Inint) (Sekil 1).
Veri Analizi

Istatistik! analizlerde SPSS 25.00 (Statistical Package for Social Sciences) programi kullanildi. Lineer
dlglimlerin her bir grup icin ortalama ve standart sapma degerleri ayr1 ayr1 hesaplandi. VKI gruplan
arasindaki farklilik icin ANOVA testi uygulandi. Sag sol kulak olgiimleri arasindaki farkliliktan tespit
etmek igin Paired T testi, cinsiyetler arasindaki istatistiki analiz i¢in Unpaired T test kullanildi. Kulak
dlgiim degerleri ile boy ve VKI arasindaki iligkiyi incelemek iin Pearson korelasyon ve lineer regresyon
analizi yapildi. p<0,05 istatistiki olarak anlaml1 kabul edildi
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Sekil 1. Kulak kepgesi tizerinde isaretlenmis referans noktalar1 ve yapilan lineer morfometrik 6l¢timler

BULGULAR

VKI degerlerine gore 5 gruba ayrilan goniilliilerin cinsiyete gore dagiliminda 4 ve 5. grup istatistiki

analize dahil edilmedi (Grafik 1).

s |
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Grafik 1. Viicut kitle indeksi gruplarinin cinsiyete gore dagilimi

Normal dagilim gosteren kulak boyutlar: ile ilgili ortalama antropometrik 6l¢lim degerleri, kulak

memesi uzunlugu ve genisligi disinda, erkek goniillillerde kadinlara gore istatistiksel olarak anlaml

derecede yiiksek bulundu (p<0,001) (Tablo 1).

Tablo 1. Morfometrik dl¢iim degerlerinin cinsiyete gore dagilimi

Morfometrik Kiz Erkek Total
Olciimler MeantSD MeantSD MeantSD
Boy (m) 1,65 +0,06** 1,78 +0,0$* 1,71 0,06
Kilo (kg) 58,35 +9,28** 75,16+ 13,03* 65,87 + 10,48
VKI (kg/m?) 21,46 +3,13** 23,71 +£3,71* 22,46 + 3,58
Au (cm) 6,12 +0,77* 6,63+ 0,89** 6,30+ 0,86
Ag (cm) 3,33 +0,43* 3,48+ 0,49** 3,43+0,47
TH (cm) 2,92 +0,4(J* 3,00=0,44** 3,04 0,43
TAh (cm) 1,88 +0,29** 2,02+ 0,42** 2,01 +0,37
Eu (cm) 1,41 +0,27* 1,48 +0,30% 1,44 0,28
Eg (cm) 1,59 +0,43 1,57 +0,41 1,58+ 0,42
Salnint (cm) 4,74 +0,62** 5,16 +0,93* 4,91+0,80

*, b<0,001 - *, p<0,05

Sa- Inint mesafesi ve kulak uzunlugu sol tarafta; kulak ve kulak memesi genislikleri, T- H ile T-Ah
mesafeleri sag tarafta diger tarafa gore istatistiksel olarak anlamli derecede yiiksek bulundu (p<0,001)

(Tablo 2).
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Tablo 2. Morfometrik 6l¢iim degerlerinin lateralizasyona gore dagilimi

Morfometrik Sag Sol Total
olgiimler Mean *+ SD Mean * SD Mean + SD
Au (cm) 6,24 +0,85™ 6,34 +0,86™ 6,30 +0,86

Ag (cm) 3,45 +0,47 ™ 3,3 +0,46™ 3,40 +0,47

TH (cm) 3,10 £0,43" 2,9 +0,42" 3,00 £0,43
TAh (cm) 2,07 +0,36™ 1,94 +0,35" 2,01 +0,36

Eu (cm) 1,44 +0,28 1,44 £0,28 1,40 £0,28

Eg (cm) 1,78 +0,43" 1,58 +0,41™ 1,6 +0,42
Salnint (cm) 4,89 +0,79° 4,92 +0,80" 4,9 £0,80

**P<0,001- *p<0,05

Grafik 2'de goriildiigii gibi kulak uzunlugu degerlerinin viicut kitle indeksi ve cinsiyete gére dagilim

istatistiki acidan anlamli bulunmada.
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Grafik 2. Kulak uzunlugu degerlerinindviigptikitle ifdeksi ve cinsiyete gore dagilimi
*x 0<0,001 - *, p<0,05

Pearson korelasyon analizinde kulak uzunlugu ve Sa- Inint mesafesi degerleri ile boy degerleri

arasinda kuvvetli pozitif korelasyon bulundu. Kulak genisligi, T -H ve T-Ah mesafe degerleri ile boy

degerleri arasinda orta derecede pozitif korelasyon tespit edildi (Tablo 3).

Tablo 3. Kulagin morfometrik 8lgiim degerleri ile boy, kilo ve VKI arasindaki korelasyon

Boy Kilo VKI Au Ag TH TAh  |Eu Fg Salnint
Boy (m) .
p 1
*3%
Kilo (kg) G
p  }000 1
* *%
VKi (kg/m2) r 204 ,864
p |001 ,000 1
* *
Au (cm) r |298 ,141 ,117
p  |000 ,025 ,091 1
* *%
Ag (cm) r 172 ,13f ,103 771
p 1007 ,031 ,101 ,000 1
* *% 3%
TH (cm) r 126 ,107 ,058 ,705 ,803
p |048 ,094 ,368 ,000 ,000 1
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r | 144* 101 ,033 ,610%* | 701** | 837**
TAh (cm)
p 024 ,116 ,606 ,000 ,000 ,000 1
r |105 ,264%* | 174** | 603** | 422** | 405** |336™*
Eu (cm)
p |101 ,000 ,006 ,000 ,000 ,000 ,000 1
r |,004 ,065 ,076 ,407** |, 444%* | 495%F | 420** | 5O8**
Eg (cm)
p |952 ,309 ,237 ,000 ,000 ,000 ,000 ,000 1
. r [269* |108 ,118 , 767 |,686**  |647** | 759** | 376** |35
Salnint (cm)
p 000 ,093 ,066 ,000 ,000 ,000 ,000 ,000 000

** 5<0,001 - *, p<0,05

Boy uzunlugu degerleri kullanilarak yapilan lineer regresyon analizi Grafik 3, 4 ve 5'te gosterilmistir.

Buna gore elde edilen modelde boy ile kulak uzunlugu, genisligi ve Sa- Inint mesafesi arasinda en

yiiksek r korelasyon katsayisi degerleri elde edildi. Ozellikle erkeklerde kulak uzunlugu ve genisligi

degerlerinde boy ile birlikte artis (anlamli pozitif korelasyon) goriiliirken, Sa- Inint mesafesi degerinde
ozellikle kizlarda boy ile birlikte artis goriildii (Grafik 3, 4 ve 5).
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Grafik 3. Boy ile kulak uzunlugu degerleri arasindaki korelasyon analizi
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Grafik 4. Boy ile kulak genisligi degerleri arasindaki korelasyon analizi
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Grafik 5. Boy ile Salnint (superaurale ve incisura intertragica arasindaki mesafe) degerleri arasmndaki
korelasyon analizi

VKI degerleri kullanilarak yapilan regresyon analizi Grafik 6'de gosterilmistir. Buna gore elde edilen
modelde ise boy ile kulak uzunlugu, genisligi ve Sa- Inint mesafesi arasinda gok diisiik r korelasyon
katsayis1 degerleri elde edildi. Yani kulak uzunlugu, genisligi ve Sa- Inint mesafesi degerlerinin hem

erkek hem de kizlarda VKI ile anlamli bir iliskisi tespit edilmemistir.
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Grafik 6. Viicut kitle indeksi ile kulak uzunlugu degerleri arasindaki korelasyon analizi

Lineer regresyon analizi sonuglarina gore kulak uzunlugu, genisligi ve Sa- Inint mesafesi degerlerinin
boy uzunlugu tahmininde kullanilabilecegi, fakat VKI tahmininde kullanilmasinin anlamsiz oldugu
gorilmiistiir.

TARTISMA

Dis kulagin anatomik yapisi, normal sinirlari ve bunlarla ilgili standart 6lgiiler bir¢ok ¢alismada ele
alinmig ve birbirleriyle olan iligkileri incelenmistir. Ozellikle adli tip alanindaki calismalarda profil
bilgileriyle (antropometrik kanonlar yardimiyla kulak bolgesinin ortaya ¢ikarilmasi) giiglendirilmig

kulak biyometrisine gore kimlik tespiti tizerinde durulmaktadir. Kulak boyutlarina iligkin verilerin
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burun, dudak, alin gibi diger antropometrik yiiz bilesenlerinden elde edilen degerler ile birlikte
kullanilmas1 yas, cinsiyet ve kimlik tespiti islemlerini hizlandirmakta ve basar1 sansim da
arttirmaktadir. Kulak antropometrisine iligskin veriler adli tip, kraniyofasiyal cerrahi, otorinolaringoloji
ve genetik danismanlig1 alanlarinda oldukga 6nemli bir yer tutmaktadir (Nabiyev, 2009; Sagir, 2018;
Tathsumak, 2015). Son yillarda yapilan az sayidaki ¢calismada, kulak boyutlari ile bireyin yasi, cinsiyeti
ve boy uzunlugu arasinda nasil bir korelasyon oldugu incelenmistir. Bizim ¢alismamizda ek olarak kilo
ve VKI dahil edilmis ve kulak biyometrisine iliskin elde ettigimiz verilerin cinsiyet, boy ve VKI ile nasil
bir korelasyon gosterdigi arastirilmistir. Calismamizda elde ettigimiz verilerin literatiirde yapilan ve
ayni yas grubunu igeren calisma sonuglan ile uyumlu oldugu goriilmiistiir (Abdelaleem, 2016;
Asadujjaman, 2019; Tathsumak, 2015; Taura, 2016).

Sagir ve arkadaglan hem direkt 6lciim hem de yiiz fotograflan {izerinde belirledikleri referans noktalar:
arasinda indirekt 6l¢lim yontemiyle 20 antropometrik (lineer ve agisal) mesafe iceren bir geometrik
morfometri ¢alismasi yiiriitmiislerdir. Calismada 20 yas tizeri 100 kadin ve 100 erkek olmak {izere
toplam 200 geng eriskin bireyin 6n, sag ve sol profilden fotograflar: ¢ekilmistir. Yiiz iizerinde belirlenen
23 anatomik nokta arasinda yapilan morfometrik analizlerde burun yiiksekligi, ist yiiz yiiksekligi,
morfolojik yiiz yiiksekligi, kulak yiiksekligi ve genisligi ol¢iilerinde giivenilir sonuglar elde etmislerdir
(Sag1r, 2018).

Calismamizda elde edilen kulak morfometrik 6l¢tim sonuglari, Tathsumak ve arkadaslanin verileriyle
tamamen uyumludur. Kulak Ol¢iim verilerinin dominant el (saglak ya da solak) ile olan
korelasyonunun incelendigi bu c¢alismada istatistiki olarak anlamli bir sonu¢ bulunmadig1 rapor
edilmistir (Tatlisumak, 2015).

Calismamaiza katilan erkeklerde, kulak memesi uzunlugu ve genisligi disindaki diger veriler, kizlardan
anlamli derecede yiiksek olarak bulunmustur. Ayrica, tiim kulak boyutu 6l¢tim degerleri literatiirde
Hindistanli aym1 yas grubundaki bireyler iizerinde yapilan iki calismada elde edilen sonuglara gore
daha biiyiik bulunmustur (Deepak, 2019; Natekar, 2020). Asadujjaman ve arkadaslar1 313 (18-75 yas
arast 163 kadin, 150 erkek) goniillii {izerinde kulak kepgesi morfometrisi ile yas arasindaki iliskiyi
incelemistir (Asadujjaman, 2019). Natekar ve arkadaslar1 18-25 yas aras1 200 (100 kadin, 100 erkek) tip
fakiiltesi 6grencisinin fotograf goriintiilerinde kulak kepgesi boyutlarim Slgerek cinsiyet tayini ile olan
iligkisini incelemislerdir (Natekar, 2020). Bizim ¢alismamizda elde ettigimiz kulak morfometrik 6l¢iim
verilerini diger c¢alisma sonuglan ile kiyasladigimizda; Kafkas ve Italyan bireylerin kulak olgiim
degerlerinin daha biiyiik oldugu, Hindistanlilarda daha kiiciik oldugu ve Banglades, Misir ve
Nijerya’da yapilmis calisma sonuglan ile benzerlik gosterdigi goézlenmistir (Abdelaleem, 2018;
Asadujjaman, 2019; Deepak, 2019; Laxman, 2019; Natekar, 2020; Ritz-Timme, 2011; Taura, 2016).

Abdelaleem ve arkadaslar1 18-25 yas arast 200 (120 erkek, 80 kadin) Misirli {iniversite 6gencisinin
¢ekilmis fotogaflar {izerinde kulak kepgesi morfometrisini analiz eden bir ¢alisma yapmaislardir. Elde
edilen kulak uzunlugu ve genisligi 6l¢iim degerlerinin boy ile pozitif korelasyon gosterdigini ve boy
tahmininde (kizlarda 1=0,930, p<0,001; erkeklerde r=0,898, p<0,001) kullanilabilecegini rapor etmislerdir
(Abdelaleem, 2018). Taura ve arkadaslan 219 Nijeryali iiniversite 6grencisi {lizerinde dis kulak
morfometrik parametrelerinin dijital analizini yaparak boy tahmini ile iliskisini incelemisler ve 6lgtim
degerlerinin boy ile pozitif korelasyon gosterdigini ve boy tahmininde (kizlarda r=0,082, p<0,001;
erkeklerde r=0,086, p<0,001) kullanilabilecegini bildirmislerdir (Taura, 2016). Laxman 300 (180 erkek,
120 kadin) Hindistanli {iniversite 6grencisi iizerinde yaptig1 ¢alismada Ol¢iim degerlerinin boy ile
pozitif korelasyon gosterdigini ve boy tahmininde (kizlarda r=0,728, p<0,001; erkeklerde r=0,815,
p<0,001) kullanilabilecegini bildirmistir (Laxman, 2019). Abdelaleem, Taura ve Laxman'mn
calismalarina benzer olarak bizim ¢alismamizda da elde edilen kulak morfometrik Sl¢iim verilerinin
boy ile pozitif korelasyon gosterdigi ve boy tahmininde (kizlarda 1=0,333, p<0,001; erkeklerde r=0,573,

p<0,001) kullanilabilecegi goriilmiistiir. Ayrica, galismamizda elde edilen 6lciim degerlerinin VKI ile
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olan korelasyonu incelenmis ve bu verilerin VKI tahmininde kullanilmasinin istatistiki olarak anlamli
olmadig1 analiz edilmistir (kizlarda r=0,021, p<0,728; erkeklerde r=0,009, p<0,974). Literatiirde kulak
morfometrisi ile VKI arasindaki korelasyonu inceleyen bir calisma bulunamadig icin kargilagtirma

yapilamamustir.
SONUC ve ONERILER

Calismamizda elde ettigimiz kulak morfometrisine ait verilerimizin (kulak memesi uzunlugu ve
genisligi haric) erkeklerde kizlardan anlamli derecede yiiksek oldugu goriilmektedir. Ayrica, bu 6l¢lim
degerlerinin sag ve sol kulak arasinda da farklilik gosterdigi tespit edilmistir. Farkli uluslara ait verilerle
karsilagtirma yapilmas: Olglimlerin irklar arasinda farkhiliklar gosterebilecegini ve toplumumuza ait
standart kulak boyutu verilerinin belirlenmesi gerektigini gostermektedir. Lineer korelasyon analizi
sonucu; kulak uzunlugu ve genisligi ol¢iim degerlerinin boy uzunlugu ile birlikte artis gdstermesine
ragmen VKI ile anlamli bir korelasyon gostermedigi gozlendi. Calismamizda elde ettigimiz verilerin
daha sonra yapilacak ¢alismalara yon verecegini ve veri tabani olusturacagim diisiinmekteyiz. Ek
olarak, bu o0l¢lim degerleri genetik damismanligi alaninda morfolojik bozukluk ile karakterize
sendromlann tanisinda ve plastik-rekonstriiktif cerrahide tedaviye yonelik yaklasimlarin

belirlenmesinde yardimeci olabilir.
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Ozet: Literatiirde kuru kemikler ve radyografik goriintiiler {izerinde yapilan &lgiimlerde alt ekstremite
kemiklerinden femur (F) ve tibia (T) arasinda bir oranin oldugu ve iwrklar arasinda farklilik gosterdigi ortaya
konmustur. Alt ekstremitelere ait deformite tespitinde; Alt ekstremite mekanik aksi ve mekanik aks deviasyonu
(MAD) gibi olgtimler yapilmaktadir. Calismamizda F ve T uzunluk orani ile MAD olgiilerek, elde edilen verilerin
birbirleri arasindaki iliski ile yas ve cinsiyete gore degisiminin analiz edilmesi amaglandi. Bu ¢alismada Giresun
Universitesi Prof. Dr. A. TThan Ozdemir Egitim ve Arastirma Hastanesi Ortopedi ve Travmatoloji Polikliniginde
Medial Kompartman Osteoartrit 6n tanisi ile ortorontgenografi ¢ekilen 40 ile 79 yas arasinda, 92 kadin ve 43 erkek
hastaya ait goriintiiler retrospektif olarak incelendi. Pacs dijital 6l¢iim programui ile 135 hastaya ait goriintiiler
tizerinde F, T ve MAD uzunluklar 6lgiildii. Elde edilen 6l¢iim sonuglarinin yas ve cinsiyete gore istatistiki analizi
yapildi. Hastalarin yas ortalamasi 54.50 + 8.82, kadinlarda sol ve sag F/T oram 1.27 + 0.07, erkeklerde sol F/T orani
1.25 +0.07 cm ve sag F/T orani 1.24 + 0.08 cm olarak bulundu. MAD en diisiik 0 mm, en yiiksek 9.64 mm, F/T
oram en diisiik 1.00, en yiiksek 1.41 olarak o6l¢iildii. Yas ve cinsiyetler ile F/T oran1 ve MAD arasinda
anlamli bir iligki tespit edilmedi (p<0.05). F/T oram ve MAD ile de anlamli bir iligki tespit edilmedi
(p<0.05). Calismamizda elde ettigimiz F/T orani benzer ¢alismalarda bulunan oranlarla uyumludur. Diz
osteoartrit goriilme oraninin yaslanma ile arttig1 bildirildigi halde, MAD’in yas ile iligkisi tespit
edilmemistir. Bu da alt ekstremite deformite tespitinde MAD &l¢iimiine ek ileri 6lgtimlerinde yapilmasi
gerektigini gostermektedir.

Anahtar Kelime: Ortordntgenografi, F/T orani, mekanik aks deviasyonu, varyasyon.

Investigation of the Relationship Between Femur/Tibia Rate and
Lower Extremity Mechanical Axis Deviation in Patients Undergoing
Orthoroentgenography with Presumptive Diagnosis of Medial
Compartment Osteoarthritis

Abstract: In the literatiire, in the measurements made on dry bones and radiographic images, it has been shown
that there is a ratio between the femur (F) and the tibia (T) of the lower extremity bones and it is among the races.
In detecting deformity of the lower extremities; Measurements such as lower extremity mechanical axis and
mechanical axis deviation (MAD) are performed. In our study, it was aimed to analyze the relationship between F
and T length ratio and MAD and the relationship between each other and the change according to gender and

1 Doktora Ogrencisi, Necmettin Erbakan Universitesi Meram Tip Fakiiltesi Anatomi Anabilim Dal ar keskin@hotmail.com
2 Prof. Dr., Necmettin Erbakan Universitesi Meram Tip Fakiiltesi Anatomi Anabilim Dali, aynurcicekcibasi@yahoo.com.tr
3Dr. Ogr. Uyesi, Giresun Universitesi Tip Fakiiltesi Ortopedi ve Travmatoloji Anabilim Dali, kursadaytekin@gmail.com
4Dr. Ogr. Uyesi, Necmettin Erbakan Universitesi Meram Tip Fakiiltesi Anatomi Anabilim Dali, gulayzeynep73@gmail.com
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gender. In this study, Images of 92 female and 43 male patients between the ages of 40 and 79 who underwent

orthoroentgenoeraph with a pre-diagno of Media ompartment QOsteoarth n_the Orthoped and

Traumatology Policlinic of Giresun University Prof. Dr. A. Ilhan Ozdemir Training and Research Hospital were
retrospectively analyzed. F, T and MAD lengths were measured on images of 135 patients with the Pacs digital
measurement program. Statistical analysis of the obtained measurement results according to age and gender was
made. The mean age of the patients was 54.50 + 8.82, left and right F / T ratio 1.27 + 0.07 in women, left F / T ratio
1.25+0.07 cm and right F / T ratio 1.24 + 0.08 cm. MAD was measured as the lowest 0 mm, the highest 9.64 mm, the
F / T ratio as the lowest 1.00, the highest 1.41. There was no significant relationship between age and sex, and
between F / T ratio and MAD (p <0.05). There was also no significant relationship with F / T ratio and MAD (p
<0.05). The F / T ratio we obtained in our study is consistent with the rates found in similar studies. Although it has
been reported that the incidence of knee osteoarthritis. Increases with aging, the relation of MAD with age has not
been determined. This shows that further measurements should be made in addition to the MAD measurement in
detecting lower extremity deformity.

Key Words: Orthoroentgenography, F / T ratio, mechanical axis deviation, variation.

GIRiS
Antropometri; Insan viicudunun bilesimini, orantilarini ve tipini ortaya koymak i¢in kisinin agirligin,
viicut Olgiilerini, giiclinii ve hareket siirlarini belirli noktalar esas alarak yapilan 6l¢me yontemidir.
Insanlarmn yasadig1 sosyoekomonik kosullarin degisiklik gostermesi ve genetik faktorler viicut 8lgii ve
oranlarimin da farkli olasina neden olmaktadir. Insanlarin gelisim dénemlerinde viicudun tiim
boliimlerinin gelisimi her donemde ayn1 degildir. Pubertadan once, alt extremite biiylimesi diger viicut
boliimlerine gore daha hizlidir. Kizlarda ergenlik donemi, erkeklere oranla daha 6nce baslamasindan
dolay1 antropometrik veriler cinsiyete gore de degismektedir. Dolayisi ile antropometrik veriler 1rka,

yasa ve cinsiyete gore farklilik gostermektedir (Yildiz, 1989; Yiicel ve ark., 2017).

Insan viicudunda alt ve iist ekstremite kemikleri arasinda uzunluk ve hacim agisindan matematiksel bir
oran vardir. Literatiirde kuru kemikler {izerinde ve radyografi iizerinde yapilan Olciimler ile alt
ekstremite kemiklerinden femur (F) ve tibia (T) arasinda bir oranin oldugu ve 1rklar arasinda farklilik
gosterdigi ortaya konmustur (Pietak ve ark., 2013). Alt ekstremite uzunluk farklar i¢in uzatma ve
kisaltma cerrahileri ile deformite operasyonlarinda, F ve T arasindaki bu oran siklikla kullanilmaktadir
(lizarov ve ark., 1992; Paley, 1990). Cerrah yaptig1 operasyon sonrasinda, F ve T'nin uzunlugunu ve
oranini degiseceginden hasta memnuniyeti ve cerrahi sonrasi gelisebilen komplikasyonlarin azaltilmasi

i¢in F ve T'nin belirli oran igerisinde hesaplanmas1 6nemlidir (Weinberg ve ark., 2017).

Diz osteoartriti (gonartroz), orta ve ileri yasta goriilen agri, hareket kisithgr ve giinliik aktiviteleri
olumuz etkileyen Onemli romatizmal hastaliktir. Bu hastalikta radyolojik bulgularinin diizeyi ile
hastalarda goriilen fonksiyonel kisitlilik ayni oranda artmaktadir. Fonksiyonel olarak sikayetlere etki
eden faktorlerin ortaya konmasi ve uygun cerrahi tedavilerde somut veriler elde etmek icin diz
eklemine ait mekanik 6zelliklerin bilinmesi gerekmektedir (Evcik ve ark., 2006). Alt ekstremitelere ait
deformitelerin tespitinde, alt ekstremite mekanik aks1 ve mekanik aks deviasyonu (MAD) gibi 6l¢timler
yapilmaktadir. Alt ekstremite mekanik eksenini, F baginin orta noktasi ile tibia- talus eklem yiiziiniin
orta noktasini birlestiren vektorel ¢izgi olusturur. Viicut agirligi bu eksen dogrultusunda yere
aktarilmaktadir. Mekanin eksenin genu eklemi orta noktas: ile arasindaki mesafe MAD’yi gosterir.

Mekanik aks fizyolojik olarak diz ekleminin merkezinden veya ortalama 15 mm
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medialinden ya da lateralinden gegebilir. MAD'nin bu sinirlar diginda medial yonde artis gostermesi
varus, lateral yonde artis gostermesi valgus deformitesini gosterir. Varus durumunda eklem
medialinde, valgus’da ise elkem lateralinde yiik artis1 olusmaktadir (Evcik ve ark., 2006; Schroter ve
ark., 2019). Bu ol¢timlerin yapilabilmesi icin F basi, diz eklemi ve ayak bilek ekleminin kolaylikla ayirt
edilebildigi ortordntgenografi (bacak uzunluk grafisi)'den yararlanilir (Aytekin ve ark., 2020).

Uzun kemikler arasindaki oranlarin irklar arasinda farklihk gostermesi her toplum igin 6zel
calismalarin yapilmasinin gerekliligini ortaya koymaktadir. Bizde bacak uzunluk grafileri iizerinde
Olciimler yaparak, F ve T uzunluk oram belirleyerek viicut 6l¢ii standartlarinin olusturulmasinda
literatiire katki saglamay1 ve alt ekstremite mekanik aks deviasyonu ile iliskisini ortaya koymay1

planladik.
YONTEM

2017 Ocak- 2020 Eyliil yillar1 arasinda Giresun Universitesi Prof. Dr. A. Ilhan OZDEMIR Egitim ve
Aragtirma Hastanesi, Ortopedi ve Travmatoloji Polikliniginde bacak ortorontgenografi (uzunluk
grafisi) cekilmis 40 yas iistii hastalarin kayitlari listelendi. Diglama kriteri olarak; 40 yas alti, F ve/veya
T kirig1 olanlar, clicelik bulunan hastalar, bilinen romatizmal hastalig1 olanlar, alt ekstremite deformitesi
ve cerrahi gec¢misi olanlar hastalar olarak belirlendi ve 135 hasta calismaya dahil edildi.

Ortordntgenografi dlciimleri igin Pacs Dijital Olgiim Programi kullanildi.

Femur uzunluk dl¢iimii:
Proksimalde caput femoris’in en ug noktasi ile distalde condylus medialis’in altta en u¢ noktasindan

teget gecen birer dogru ¢izildi ve bu iki dogru arasindaki mesafe 6lgiildii.

Tibia uzunluk dl¢iimii.
Tibia proksimal eklem yiizeylerinden gecen teget ile distalde malleolus medialis’in en alt noktasindan

gecen teget arasindaki mesafe, kemigin uzun eksenine paralel olarak 6l¢tildii.

Mekanik Aks Deviasyonu dl¢iimii:
Caput femoris’in orta noktasi ile tibia-talus arasindaki eklem yiiziiniin orta noktasini bilestiren vertikal
cizgi ¢ekilerek mekanik aks bulundu. Daha sonra articulatio genu orta noktasi bulunarak, bu noktadan

mekanik aks’a dik ¢ikartilarak bu dikmenin uzunlugu 6l¢iildii (Resim 1-2-3).
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Resim 1. Femur uzunluk 6l¢imii.
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Resim 2. Tibia uzunluk ol¢timii.
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Resim 3. MAD 06l¢timi

Calismada elde edilen verilerin analizleri, SPSS 22 for Windows programi kullamilarak yapildi.
Kategorik degiskenler icin sayi, ylizde, ortalama ve standart sapma; kategorik degiskenlerin
karsilastirilmasinda Ki-kare testi kullanildi. Sayisal degiskenler icin parametrik testler uygulands,

istatistiksel anlamlilik diizeyi p<0.05 olarak alind1.
BULGULAR

Hastalarin yas ortalamasi 54.50 + 8.82, erkeklerin yas ortalamasi 54.90+8.05, kadinlarin yas ortalamasi
53.65 + 10.35 olarak bulundu. Kadinlarda sol F uzunlugu 41.58+2.33 cm (en uzun 48.29 cm, en kisa 35.41
cm), sag F uzunlugu 41.57+2.31 cm (en uzun 47.93 cm, en kisa 35.68 cm), sol T uzunlugu 33.06+2.50 cm
(en uzun 41.89 cm, en kisa 28.65 cm), sag T uzunlugu 33.06+2.49 cm (en uzun 42.07 cm, en kisa 28.56
cm), sol MAD 1.75+1.44 mm, sag MAD 1.88+1.46 mm olarak ol¢iildii.

Erkeklerde sol F uzunlugu 45.39+3.39 cm (en uzun 52.52 cm, en kisa 35.51 cm), sag F uzunlugu
45.38+3.34 cm (en uzun 52.43 cm, en kisa 35.96 cm), sol T uzunlugu 36.06+2.71 cm (en uzun 41.89 cm, en
kisa 30.18 cm), sag T uzunlugu 36.02+2.69 cm (en uzun 42.79 c¢m, en kisa 30.18 cm), sol MAD 2.10+1.16
mm, sag MAD 1.79+1.04 mm olarak ol¢iildii.
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Hastalarin F/T orani sol 1.26+ 0.07, sag 1.26+0.07, kadinlarda sol F/T oram 1.27+0.07, sag F/T orani
1.27+0.07, erkeklerde sol F/T oram 1.25+0.07, sag F/T orami 1.24+0.08 olarak 6l¢iildii.
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Figiir 1. Cinsiyete gore en uzun ve kisa uzunluklar:

F/T Oran1 ve SD
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Figiir 2. F/T orani ve SD

Figiir 3. En diisiik ve en yiiksek F/T oran.
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Figiir 4. En diisiik ve en yiiksek MAD.

Yas ve cinsiyet ile F/T oran1 ve MAD arasinda anlamli bir iligki tespit edilmedi. F/T orani ve MAD ile

de anlaml bir iliski tespit edilmedi.
TARTISMA

Bacaklar arasindaki uzunluk farklar1 ve ciicelik fonksiyonel agidan hastalarda ciddi sorun
olusturmaktadir. Bu sorunlara bagli uzatma ve kisaltma cerrahilerinde F ve T'nin uzunluklarinin
ayarlanmasi 6nemli rol oynamaktadir. Yapilan cerrahi islem sonrast F ve T'nin uzunluklar

degiseceginden aralarindaki oranda degismis olur.

Bir¢ok calismada F ve T arasindaki uzunluk orani bildirilmistir. Strecker ve ark. 355 hastanin Bilgisayarl
Tomografi (BT) goriintiileri iizerinde yaptiklar1 ¢alismada F/T oramini 1.26 olarak bildirmislerdir
(Strecker ve ark., 1997). Pietak ve ark. 46 hastaya ait ipsilateral BT goriintiileri iizerinde yaptiklar
Ol¢timde F/T oranini 1.21 olarak bildirmislerdir (Pietak ve ark., 2013). Weinberg ve Liu 1152 kadavra
iizerinde F/T oramini 0.80 olarak bildirmislerdir (Weinberg ve Liu, 2017). Batibay ve ark. 50.7 yas
ortalamasina sahip 104 kadin ve 67 erkek olmak iizere toplam 171 hastanin ortordéntgenografi
goriintiileri tizerinde yapilan ol¢iimlerde F/T oranini 1.17 olarak bildirmistir (Batibay ve ark., 2019).
Bizim F/T oranimiz 1.26 olup, benzer ¢alismalarda bulunan oranlarla uyumludur. Yapilan ¢alismalarda
bulunan F/T oramt yakin olmakla beraber, farkli sonuglarin elde edilmesi irklar arasindaki

antropometrik verilerin gesitlilik gosterdigini ortaya koymaktadir.

Yasin ilerlemesi ile meydana gelen dejenerasyon neticesinde diz osteoartriti goriilme oraninin arttig
bildirilmistir (Batibay ve ark., 2019). Weinberg ve arkadaslarinin 625 kadavra iistiinde yaptiklari
calismada F/T orami ve diz dejenerasyonu arasindaki iliskiyi arastirmislar ve F/T oram ile diz eklem
dejenerasyonu arasinda negatif korelasyon tespit etmislerdir (Weinberg ve Liu, 2017). Batibey ve
arkadaslarinin 171 hastaya ait ortorontgenografi goriintiileri tizerinde yapmis oldugu ¢alismada F/T
oram ile gonatroz arasinda iliski tespit edilmemis (Batibay ve ark., 2019). Calismamizda ise MAD
normal simnirlar arasinda tespit edilmis oldugundan, F/T orani, yas ve cinsiyet ile gonartroz arasinda

iligki tespit edilmedi.
SONUC

Calismamizda; 135 hastaya ait ortoréntgenografi olgtimlerinde F/T oram 1.26+0.07 olarak bulundu.
Hastalarin MAD o6l¢iilerinin normal simirlar araliginda oldugu goriildii ( MAD<15mm) . Yas ve
cinsiyetler ile F/T orami arasinda anlamli bir iligki tespit edilmedi (p<0.05). Yas ve cinsiyetler ile MAD
arasinda anlamli bir iliski tespit edilmedi (p<0.05). F/T oram ve MAD ile de anlaml bir iligki tespit
edilmedi (p<0.05). Calismamizda elde ettigimiz F/T oram benzer calismalarda bulunan oranlarla

uyumludur.

Diz osteoartrit goriilme oraninin yaslanma ile arttig: bildirildigi halde, MAD'in yas ile iligkisi tespit
edilmemistir. Bu da alt ekstremite deformite tespitinde MAD o6l¢limiine ek ileri 6lglimler yapilmasi

gerektigini gostermektedir.
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Yetiskin Yas Grubunda Ozofagus Yabanci Cisimleri Kurban Bayrami
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Ozet: Yetiskinlerde goriilen 6zofagial YC'ler genellikle iyi ¢cignenmemis ve biiyiik gida lokmalaridir. Yabanci cisim
(YC) yutulmas: daha ¢ok g¢ocukluk ¢aginda goriiliir. Klinik pratigimizde Miisliimanlarin kutladiklar1 kurban
bayramui sirasinda 6zofagus YC vakalarinda artis gozlemledik. Bu calisma; yetiskin yas grubunda 6zofagus YC
vakalarinin kurban bayrami déneminde artis gosterip-gostermedigini arastirmak ve YC vakalarmin klinik
ozelliklerinin literatiir esliginde tartisilmasini amaglamaktadir. Calisma Konya Egitim ve Arastirma Hastanesi
Genel Cerrahi Kliniginde retrospektif olarak gerceklestirildi.Eyliil 2014 ve Eyliil 2019 tarihleri arasinda endoskopik
ve radyolojik olarak 6zofagus YC tanis1 almis 18 yasindan biiyiik hastalar degerlendirmeye alind1.

On alt1 hasta ¢alismaya dahil edildi. Kurban bayrami déneminde 6zofagus YC goriilme siklig1 %10, kurban bayrami
doénemi disinda ise 6zofagus YC goriilme orani %0,51 olarak tespit edildi (p:0,001) . Kurban bayrami doneminde
sadece 1 hastada direkt grafi ile tam konulabilmistir. Bu nedenle hastalara BT ¢ekilmistir. Kurban bayrami
grubunda tiim vakalar fleksible endoskop ile tedavi edilmistir. Diger dénemlerde ki vakalardan 2’ si cerrahi olarak
tedavi edilmistir. Sonug olarak 6zofagial YC goriilme siklig1 kurban bayrami doneminde artmaktadir. Bu donemde
goriilen YC vakalar1 genellikle 6zofagial gida tikaci seklinde ortaya ¢ikmaktadir. Bu dénemde tanida direk grafi
yetersiz kalabilmektedir. Fleksible endoskopi tedavi birincil se¢im olmalidar.

Anahtar Kelimeler: Ozofagus, yabanci cisim, endoskopi

Does Foreign Body Esophagus Increasein During Hajj Associated
Annual Animal Sacrificefeasts?

AbstractEsophageal YCs seen in adults are generally not chewed well and are large food bites. Foreign body (YC)
ingestion is mostly seen in childhood. In our clinical practice, we observed an increase in esophageal YC cases
during the feast of sacrifice celebrated by Muslims. This work; The aim of this study is to investigate whether
esophageal HC cases increase in the adult age group during the Sacrifice Feast period and to discuss the clinical
features of the SC cases in the light of the literature. Patients older than 18 years who were diagnosed with
esophageal YC were included in the evaluation. Sixteen patients were included in the study. The incidence of
esophageal HF was 10% during the Eid al-Adha period and 0.51% for the esophagus YC outside the eid al-adha
period (p: 0.001). During the Eid al-Adha period, diagnosis could be made in only 1 patient by direct radiography.
For this reason, patients had CT scans. All cases in the sacrifice group were treated with a flexible endoscope. 2 of
the cases in other periods were treated surgically. Conclusion: As a result, the incidence of esophageal HR is
increasing during the eid al-sac period. HF cases seen in this period usually occur as esophageal food plug. Direct
radiography may be insufficient for diagnosis during this period. Flexible endoscopy treatment should be the
primary choice.

Keywords Esophagus, foreign body, endoscopy.
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GIRIS

Yabanci cisim (YC) yutulmas: daha ¢ok ¢ocukluk ¢aginda goriiliir (1). Cocuklarda da en sik 6 ay- 3 yas
araliginda karsimiza ¢ikar. Cocuklar genellikle metal para, kii¢iik oyuncaklar, piller ve kiiciik oyuncak
parcalarim yutarlar (2-4) .Yetiskinlerde goriilen 6zofagial YC'ler ise genellikle iyi ¢ignenmemis ve
biiyiik gida lokmalaridir. Bu durum total dis protezli yaslilarda daha sik goriilmektedir. Yetiskin yag
grubunda mental retardasyonu olanlarda, psikotik hastalig1 olanlarda, mahkumlarda 6zofagus ve {iist
gastrointestinal sistem YC daha sik goriilmektedir (5,6).
Ozofagus YC bagh perforasyon, iilserasyon, fistiilizasyon ve obstriiksiyon gibi komplikasyonlar ortaya
cikabilir. Ayrica 6zofagus YC bagh hava yolu komplikasyonlar: (aspirasyon ve asfiksi) da goriilebilir.
Bu nedenle 6zofagus YC ile karsilasildiginda; YC ya cikarilmali ya da mideye itilmelidir (7).
Endoskopinin basarili olamadig1 veya ek komplikasyonlarin oldugu durumlarda cerrahi tedavi bir
secenektir (8).
Ozofagusta YC tanis1 yetigkin ve biiyiik ¢ocuklarda kolaydir. Anamnez ¢ogu zaman yeterli olur. Ancak
psikotik hastalar ve kiiciik ¢ocuklarda tamda zorluklar yasanabilecegi akilda tutulmalidir (7). Klinik
pratigimizde Miisliimanlarin kutladiklar1 kurban bayrami sirasinda 6zofagus YC vakalarinda artis
gozlemledik. Bu ¢alisma; yetiskin yas grubunda 6zofagus YC vakalarinin kurban bayrami déneminde
artis gosterip-gostermedigini arastirmak ve YC vakalarinin klinik o6zelliklerinin literatiir esliginde
tartisilmasini amacglamaktadar.

YONTEM
Bu c¢alisma Konya Egitim ve Arastirma Hastanesi Genel Cerrahi Kliniginde retrospektif olarak
gerceklestirildi. Hastanemiz “Tipta Uzmanlik Egitim Kurulu” (TUEK)" ndan hasta verilerinin
kullanilmas: igin izin (TUEK karar no: ) alinmistir. Calismamizda Eyliil 2014 ve Eyliil 2019 tarihleri
arasinda 6zofagus YC tanisi olan hastalar degerlendirmeye alindi. Bu hastalardan endoskopik ve/veya
radyolojik olarak 6zofagus YC tarusi alan ve 18 yasindan biiyiik hastalar ¢alismaya dahil edildi.
Calismanin gergeklestirildigi 5 yillik siirede Kurban Bayrami (4 giin) ve bayramu takip eden 10 giinliik
periyod (toplam 14 giin) ” Kurban Bayrami Doénemi” ve bu 14 giin disinda kalan donem ise ” diger
zaman donemi” olarak belirlendi. Her iki donemde goriilen 6zofagus YC vakalar1 kaydedilerek bu
donemlerde ki 6zofagus YC goriilme siklig: (100 giin basina diisen vaka sayisi olarak) belirlendi. Daha
sonra bu goriilme sikliklar1 arasinda istatiksel analiz yapildi. Calismaya dahil edilen hastalarin
demografik 6zellikleri, YC tipleri, YC tan1 metodu kayit edildi. Hastalarda mental retardasyon, psikotik
hastalik varlig1 ve mahkum olup- olmama durumu tespit edildi. Hastalarin tedavi sekilleri kayit altina
alindi1.Gruplar arasinda ;yas, cinsiyet, YC tipi, mental retardasyon varligi, psikotik hastalik varligi,

mahkum olup olmama ve cerrahi tedavi ihtiyacy; istatiksel olarak anlamli fark olup olmadig arastirildi.

Istatiksel analiz; Uygulanacak istatistiksel y&ntemlere karar vermek icin oncelikle ShapiroWilk
normallik testi uygulanmis ve gruplardan herhangi birinde dahi normallik varsayimi saglanmiyorsa
parametrik olmayan test yontemleri secilmistir. Bu kapsamda ol¢limle elde edilen degiskenlerin
bagimsiz iki grupta karsilastirilmasi amaciyla Mann- Whitney U testi, kategorik degiskenler
bakimindan iligki ya da gruplar arasi farkliliklarin incelenmesinde pearsonchi-square ve Fisher’in exact
testi uygulanmistir. Calismaya dair grup karsilastirmalar: sonuglar: ve diger demografik 6zellikler ise,
nitel degiskenlerde oran, nicel degiskenlerde ise ortamla ve ortanca ile sunulmustur. Calismanin
istatistiksel analizinin gergeklestirilmesinde IBM SPSS V22.0 (Statistical packageforSocialSciences, SPSS
Inc., Chicago, IL, United States) programi kullanilmis ve istatistiksel anlamlilik ssmn p<0,05 kabul

edilmistir.
BULGULAR

Eyliil 2014 ve eyliil 2019 tarihleri arasindaki 4 y1l siiresince yapilan tarama neticesinde 16 6zofagus YC
tanist alan hasta tespit edildi. Bu onalt1 hastanin 7’ si kurban bayrami déneminde diger 9 hasta ise

kurban bayrami donemi diginda kalan giinlerde tespit edildi. Kurban bayrami doneminde 6zofagus YC
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goriilme oram %10 ; diger giinlerde ise bu oran %0,51 olarak olarak tespit edilmistir. Ozofagus YC
goriilme sikligi Kurban bayrami déneminde istatiksel olarak anlamli (p<0,005) diizeyde yiiksek
bulunmustur. Kurban bayrami déneminde basvuran hastalar ve kurban bayrami zamam disinda
basvuran hasta gruplarinin yas, cinsiyet ve yabanci cismin tipi (organik gida arti$1 veya inorganik)
dagilimlar: arasinda istatiksel olarak anlamli fark bulunmamaistir (p>0,005). Gruplarin YC siklig, yas,
cinsiyet ve YC tiplerinin daglimi tablo. 1" de detayli olarak goriilmektedir. Calismaya dahil edilen
hastalardan mental retardasyon, mahkumiyet hali ve psikotik hastalik tamisi olup olmadig1 da

degerlendirildi ve gruplar arasinda fark goriilmedi (p>0,05). Tablo 2’ de detayli olarak goriilmektedir.

Hastalarin tamaminin anamnezinde YC veya gida yutulmasi sonrasi baglayan yutamama, bogazda
ve/veya retrostemal takilma hissi ve agr1 yaninda oral gida alamama sikayeti mevcuttu. Ozofagus YC
tanist icin direkt grafi ve bilgisayarli tomografi (BT) kullamilmisti. Hicbir hastaya tanisal amagh
endoskopi yapilmadi. Kurban bayrami grubunda yer alan 7 hastadan 6’ sinda tam BT ve sadece 1
hastada ise direk grafi ile tan1 konuldu. Diger zamanlarda goriilen 9 6zofagus YC olgusundan 5’ ine
direk grafi ve 4’ iine ise BT ile tam konuldugu tespit edildi. Calismamizda ele alman 16 hastanin
tamamina direkt grafi ¢ekilmis ve 6 hastada YC direk grafide goriilmiistiir. Calismamizda direk grafide
YC goriilme orani toplamda %37,5 olarak tespit edildi. Direk grafide YC goriilemeyen olgulara BT
¢ekilmis ve tamaminda YC BT de goriilmiistiir. Hastalarin tan1 metodlar1 ve YC' in 6zofagustaki

lokalizasyonlan tablo.3” de 6zetlenmistir.

Calismada irdelenen hastalardan 15 ’ ine terdpotik amacli fleksible endoskopi yapildi. Bir hasta
endoskopi hazirlig: sirasinda sikayetlerinin aniden gerilemesi ve radyoloji kontroliinde yabanci cismin
mideye gecmesi {izerine endoskopi yapilmadi. Bu endoskopilerden 13 i basar1 ile sonuglanurken 2
hastada endoskopik olarak YC ¢ikanlamadig1 veya mideye itilemedigi i¢in cerrahi tedavi uygulandu.
Cerrahi tedavi uygulanan hastalarin her ikisi de kurban bayrami donemi disinda bagvuran ve inorganik

sivri cisimler yutan hastalardi. Hastalarin tedavi sekilleri tablo.4” te 6zetlenmistir.

TARTISMA

Ozofagus YC’ leri genellikle ¢ocukluk déneminde goriiliirler. Ancak tiim yas gruplarinda karsimiza
¢ikmaktadir. Bu calismamizda sadece erigkin yas grubu irdelenmistir. Ulkemizde 512 hastalik bir
0zofagus YC serisinde erigkin hasta oram %34,2 olarak bulunmustur. Ayni ¢calismada eriskinlerde tespit
edilen YC’ lerin yaklasik %88’ lik bir kismim et pargalan ve kemikli et olusturmaktaydi (9). Ozofagus
YC vakalarimin irdelendigi bir meta analizde ise YC tipinin erigkinlerde en sik olarak sivri uglu nesneler
(%3 8,1) oldugu vurgulanmaktadir (10). Besyiiz on iki hastalik bir olgu serisinde kurban bayrami
doneminde 6zofagusta et ve kemikli ete bagh YC vakalarmin artti1 bildirilmesine karsin bu durum
istatiksel olarak vurgulanmamis ve gozlemsel bir veri olarak sunulmustur (9). Calismamizda irdelenen
16 6zofagus YC vakasindan 7’si kurban bayrami déneminde basvurmustu. Calismamizda irdelenen 5
yillik siirecte Kurban bayrami donemlerinde 6zofagus YC goriilme orani %10 olarak bulunurken diger
zaman zarfinda bu oran %0,51 olarak tespit edilmistir. Bu yiikseklik istatiksel olarak da anlaml
bulunmustur. Bu artisin nedeninin; kurban bayrami déneminde toplumda et tiiketiminin, insanlarin et
yeme istahinin artmasi ve etlerin tam pisirilmeden yenmesi oldugu kanisindayiz. Yetiskin yas
grubunda 6zofagus YC genellikle yasli popiilasyonda ortaya ¢ikar. Calismamizda kurban bayrami
doneminde basvuran hastalar diger gruba gore daha yasli goriinmelerine ragmen gruplarin ortalama

yaslar1 arasinda istatiksel fark bulunamamustir.
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Yetiskin yas grubunda; mental retardasyon, psikotik hastaliklar ve mahkumiyeti olan hastalarda
0zofagus YC daha sik goriilmektedir (5,6) . Calismamizda degerlendirilen 16 hasta igerisinde bu 3
duruma 4 vakada rastladik. Bunlardan birisi kurban bayrami dénemindeyken diger 3'ii ise diger zaman
grubunda tespit edildi. Gruplarin bu 3 faktor agisindan degerlendirmesinde istatiksel fark
bulunmamasina karsin kurban bayrami grubunda bu risk faktorlerine daha az rastlandig:
goriilmektedir. Bu durum kurban bayrami déneminde daha ¢ok et yeme miktarinin artmasina bagh YC

sikliginin arttig1 goriistimiiziin lehine oldugu kanisindayiz.

Son yillarda literatiire giren ve gida kaynakli 6zofagial YC terimini kapsayan 6zofagial gida tikact
(esophageal food impaction) terimi kullanilmaktadir. Ucyiiz sekiz hastalik bir seride,6zofagus gida
tikaclariin %65'i erkeklerde goriiliirken medyan yas 62 olarak bildirilmis ve gida tikaglarinin % 68 ‘inin
et oldugu vurgulanmistir (11). Bizim ¢alismamizda da kurban bayrami grubunda medyan yas 65 ve
hastalarin %57 si erkek olarak bulundu. Bu oranlar literatiirle uyumludur. Ayni ¢alismada 6zofagus
gida tikaci siklig1 yilda 100.000 “ de 25 olarak bildirilmistir (11) .

Ozofagusta YC olgularinda ortaya gikan semptomlar YC sekline ve tipine, YC lokalizasyonuna ve YC
bagh komplikasyon olup olmamasina bagli olarak degiskenlik gosterir. Ancak klasik ve en sik olarak
goriilen semptomlar disfaji ve odinofajidir (12). Yaklasik 13.000 hastalik bir meta-analizde disfaji %48,
odinofaji %43,4 ve retrostemal agr1 %78 siklikta tespit edilmistir (10). Calismamizda da tiim hastalarda

retrostemal agri, disfaji ve odinofaji yakinmasi mevcuttu.

Calismamizda yer alan YC yutma sikayeti ve klasik semptomlarla bagvuran tiim hastalara ilk tam
yontemi olarak direk grafi cekildi. Calismamizda direk grafi ile 6zofagial YC saptanma oram %37,5
olarak bulundu. Ulkemizde 512 hastalik bir 6zofagus YC serisinde erigkin yas grubunda direk grafi ile

0zofagus YC tespit edilme orani %45 olarak bulunmustur (9).

YC 6zofagusu gectikten sonra ancak %10-20" de non-operatif tedavi ve %1 'den daha az oranda da
cerrahi tedavi gerekir. Ozofagus anatomik darliklar1 nedeni ile YC’ lerin iist gastrointestinal sistemde
YC’ lerin en sik goriildiigii yerdir. Aynca 6zofagus YC ise ciddi komplikasyonlara yol acabilecegi icin
acil miidahale edilmesi gereken bir klinik tablodur (13). Celik S ve ark galismasinda Ozofagus YC'leri
cocuk yas grubunda en sik servikal 6zofagusta goriiliirken yetiskinlerde en sik torasik 6zofagusta

goriilmiistiir (9). Bizim ¢alismamizda da her iki grupta da YC en sik torasik 6zofagusta goriilmiistiir.

Ozofagus YC tedavisi ile ilgili olarak kesin bir tedavi metodu yoktur. Ozofagus YC tedavisinde
kullanilan yontemler; 1) Gozlem, 2) Foley kateter ile yabanci cismin ¢ikartilmasi, 3) Rijit veya fleksibl
0zofagoskopi, 4) Magill forseps ile yabanci cismin ¢ikartilmasi, 5) Yabanci cismin mideye itilmesi, 6)

Intravendz glukagon verilmesi, 7) Cerrahi tedavi olarak sayilabilir (1,12,14).

Endoskopi giiniimiizde 6zofagus YC igin en sik kullamilan1 metoddur (15). Ozofagial gida tikaglari igin
de endoskopi en giivenli ve etkin yoldur (11). Calismamizda da 6zofagial YC vakalarinin 15’ine fleksible
endoskopi yapilmis ve 13 vakada endoskopi basarili olmustur. Ozellikle kurban bayrami dénemi

grubunda tiim vakalar endoskop ile tedavi edilmistir.

Sonug olarak 6zofagial YC goriilme sikligr kurban bayrami doneminde artmaktadir. Bu donemde
goriilen YC vakalar:1 genellikle 6zofagial gida tikaci seklinde ortaya ¢ikmaktadir. Bu dénemde tanida

direk grafi yetersiz kalabilmektedir. Fleksible endoskopi tedavi birincil se¢im olmalidir.
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Abstract: Post dural puncture headache is one of the most disturbing problems for patients in the post-operative
process. When planning spinal anesthesia, age, and gender characteristics are of great importance in taking
precautions against possible headaches. Our study retrospectively evaluated the proportions of age and gender
characteristics in patients with headache symptoms after spinal anesthesia. We evaluated 43 patients who applied
to our clinic with post-spinal headache between January 2016 and December 2018 and whose diagnosis was
confirmed after examination and diagnostic. Considering the headache rates after spinal anesthesia, female patients
were more (24 or 55.8%). The male population's average age in the groups was older (38.37 + 11.10 vs. 31.96 + 6.96
yr, mean + SD; P = 0.026) has emerged. In our study, more post-dural puncture headache was found in young and
female patients. In the light of these data, we think that our colleagues will be more likely to recognize patients
who have the potential to develop headaches in patients undergoing spinal anesthesia.

Keywords: Dural Puncture, Age, Gender

Ozet: Spinal anestezi sonrasi bas agrisi, hastalan post operatif siiregte en ok rahatsiz eden problemlerden biridir.
Hastalarin spinal anestezi planlamas1 yaparken yas ve cinsiyet 6zellikleri, olusabilecek bas agnsina karst 6nlem
almada biiylik 6nem arz eder. Biz de calismamizda retrospektif olarak spinal anestezi sonrasi bag agrisi
semptomlar1 olan hastalarda yas ve cinsiyet 6zelliklerinin oranlanin degerlendirdikOcak 2016 ile Aralik 2018
arasinda klinigimize spinal sonras: bas agnsi ile basvurmus ve muayene ve tetkik sonras: tanisi kesinlesmis 43
hastay1 degerlendirdik. Spinal anestezi sonrasi bas agnsi oranlarma bakildiginda bayan hastalarin daha fazla
oldugu (24 or 55.8%) ve gruplar icinde de erkek popiilasyonun yas ortalamasinin daha yasl oldugu (38.37+11.10
vs. 31.96+ 6.96 yr, mean +SD; P = 0.026) ortaya ¢ikmistir. Calismamizda geng ve bayan hastalarda daha fazla oranda
spinal sonrasi bas agns1 saptanmustir. Bu veriler 1s1§1nda meslektaslarimizin spinal anestezi uygulanacak hastalarda
bas agris1 olusabilme potansiyeli olan hastalan daha rahat tanima olasiliklan olacaktir diye diisiinmekteyiz.

Anahtar Kelimeler: Dural Ponksiyon Sonrasi Bas Agrisi, Yas, Cinsiyet
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INTRODUCTION

Gender and age in the development of post dural puncture headache (PDPH) is believed to be an
independent risk factor. There is an incidence of PDPD, which was higher in young patients as a factor
of age. (1) Some data in the anesthesiology literature indicate that there is no significant difference in
the incidence of PDPH in terms of gender in some studies. (24) However, other random data suggest
that women may have a higher incidence of PDPH than males (7.4% females, 3.4% males). (5) There
may be several reasons why females have a higher incidence. It is accepted that women have a higher
incidence of headaches, such as tension-type and migraine. (6, 7) There may also be differences in pain
sensation processing, nociceptive information in women greater sensitivity to experimentally induced

pain and mechanically, it aroused more pain. (8-10)

Finally, some data have also suggested that sex hormones may affect the incidence of some instances.
(7, 11) Due to some studies' inconsistencies, we aimed to determine the effect of age and gender on
PDPH in our study.

MATERIALS and METHODS

The archives of Konya Training and Research Hospital's database was searched from January 2016 to
December 2018. The database was searched for all patients containing post- dural puncture headache,
which yielded 43 patients. Our study is a retrospective case study that was performed according to the
Declaration of Helsinki, approved by the ethics committee of Karatay University, Scientific Research
Board (Ethics committee decision number:41901325-050.99). PDPH was defined as a headache occurring
after a lumbar puncture that was postural. Inclusion criteria included randomized patients that
evaluated only adult patients, and where the incidence of PDPH data was available for both genders.
And, the other inclusion criteria included patients that were older than 18 ages. Exclusion criteria
included patients whose definition of PDPH was unclear (i.e., did not indicate a postural component of
the headache). Only one gender was studied (e.g., parturients), the separate incidence of PDPH for the
younger than 18 ages were not available. Our study also excluded patients performing the incidence of

PDPH after a continuous spinal catheter.

Data (e.g., number and mean age of males and female patients and ages) were collected, and results
were recorded. The overall incidence of PDPH (weighted for patient observations) after lumbar
puncture between male and female patients were compared. Also, age groups were compared as three
patients (18-39 ages, 40-64 ages, and older than 65 ages). The level of significance for all tests was set at
a level of 0.05. Demographic data were compared with chi-square (needle size and shape) and t-tests
(age). A fixed-effects model was used. All statistical analyses (i.e., determination of the pooled estimate,
test for heterogeneity) were performed with SPSS 22.0 (SPSS Inc., Chicago, IL). After the data

compilation was complete, we performed further analyses to assess the validity of our conclusions.
RESULTS

Our search resulted in 43 patients. There were 19 male and 24 female patients in the data. A total of 12
patients were rejected for the following reasons: 8 did not include an adequate definition of PDPH (i.e.,
did not indicate a postural component of the headache), 4 were pediatric patients. Table 1 shows the
characteristics of the patients who were PDPH. There were more female (24 or 55.8%) than male (19 or
44.2%) patients. Overall, male patients were significantly older (38.37+11.10 vs. 31.96+ 6.96 yr, mean+SD;
P =0.026) than female patients.

38



There were three different age groups: 18-39, 40-64, older, 65 ages. The patients included a definition of
PDPH were significantly younger as the 18-39 ages group (32 or 74.4%), The 40-64 ages group were less
(10 or 23.3%), and the last group as the older than 65 ages had the least rate (1 or 2.3%).

Figure 1 shows the pooled estimate of all included patients as a histogram chart. The odds ratio of a
male patient developing a PDPH versus a female patient was 0.65 (95% confidence interval, 0.8H0.44),
i.e., female patients have higher odds of developing PDPH compared with male patients.

DISCUSSION

The extent of gender and age as an independent risk factor for the development of PDPH is not clear.
(1, 2) We performed a study to determine the effect of age and gender on the incidence of PDPH. Female
patients had significantly higher odds of developing PDPH than male patients. This finding occurred
even though male patients overall were substantially older. Although it is not apparent why young and
female patients would have a higher incidence of PDPH, there may be several physiologic, anatomical,
or psychosocial possibilities to explain the higher reported incidence of PDPH in young and female

patients.

A direct relationship was found between age and incidence of PDPH. Patients under the age of 40
experienced a significantly higher rate of PDPH Ghaleb et al. had found that the incidence of PDPH was
higher in the patients aged between 18 and30 years. (3) Pelvic et al. (4) enrolled 776 patients between
the ages of 20 and45, and a 25 G spinal needle was used. It was found that PDPH occurred more
frequently in younger generations. Chan et al. (5) found the incidence of PDPH to be 13.9% using a 25
G Quincke needle study that enrolled 101 patients with a mean age of 33.6 years; they emphasized in
this study that PDPH is seen more frequently in younger patients. Contrarily, Schmittner et al. (6)
reported that PDPH was seen in a patient group with a mean age of 42.3, whereas PDPH was not seen
in another group of patients with a mean age 46.8. They determined that no significant differences were
found in terms of PDPH incidence in different age groups. Further, in another study in which 361
patients had elective C/S surgery, the correlation between age and PDPH was researched, and no

significant differences were found. (7)

In our study, we have found that the patients included a definition of PDPH were significantly younger
in the 18-39 ages group (32 or 74.4%),

Female patients seem to process nociceptive information differently than male patients. Although this
topic is complex, it appears that female patients generally exhibit greater sensitivity to experimental
noxious stimuli than males. (8-10) Females also have the higher temporal summation of mechanically
evoked pain, indicating that females may demonstrate a greater degree of central sensitization than
males. (11) Gender differences in cerebral activation patterns in response to noxious stimuli are also
noted, with females having greater activation of the contralateral prefrontal cortex, an activation pattern
associated with increased pain perception. (12, 13) In addition to gender differences in nociceptive
thresholds and processing, psychosocial factors may contribute to some of the differences seen in
experimentally induced pain. (14) Postoperatively, females report a higher incidence of headache and

pain despite possibly having a more significant analgesic response to opioids thanmen. (15-17)

Therefore, both biologic and psychosocial factors may contribute to the differences in pain perception,
which may in part explain the increased incidence of reported PDPH in female patients in our study.

There are other reasons why females might hypothetically report a higher incidence of PDPH.
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Vasodilation of the cerebral vessels occurs typically in patients with PDPH as a homeostatic mechanism
to compensate for cerebrospinal fluid loss and may theoretically contribute to the severity of PDPH.
(18-20) Gender differences in the cerebral vasodilatory response are present, with premenopausal
females exhibiting significantly greater vasodilatory response to acetazolamide than males or
postmenopausal females. (21, 22) In addition, the incidence of PDPH seems to increase in females
relative to male patients after the onset of puberty. (23) Estrogen has been shown to mediate cerebral
artery tone and may dilate cerebral pial vessels. (24) Finally, younger (aged 30-40yr), presumably
premenopausal women have a significantly higher cerebrovascular reactivity than older women (aged
50-60 yr) and men. (24)

Our study had some limitations. For our study, we could not obtain the spinal needle size and type
applied to possible patients because this was not recorded in the relevant data. It would be more
meaningful for us to evaluate patients with this information that we will receive intra-operatively. In
addition, if we included headaches for which we made the differential diagnosis, we would have the

opportunity to compare those with and without PDPH in our study.

In summary, as a result of our systematic examination, it was found that PDPH was higher in the young
age group and the female gender. Our analysis does not allow us to determine the rationale behind
these findings. Still, we believe that our study in young and female patients may guide our colleagues

in the post-operative follow-up.
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Abstract: Diagnosing factor for the development of post-dural puncture headache. This article examined a total of
41 patients (19 males, 22 females). The rate of developing a post-dural puncture headache was significantly higher
for all patients with platelet distribution width (p<0.01). Although the other parameters had no significant values,
platelet distribution width had significant differences for post-dural puncture headache..

Keywords: Post dural puncture headache, platelet count, mean platelet volume, platelet distribution width.

Ozet: Pihtilasma parametrelerinin iltihapli hastaliklarin bir gostergesi oldugu bilinmektedir. Bu parametrelerin
dural ponksiyon sonrasi bas agrisinin gelismesinde tani koyucu bir faktor olabilecegini bulmay1 amagladik. Bu
makalede toplam 41 hasta (19 erkek, 22 kadin) incelenmistir. Trombosit dagilim genisligi yiiksek olan tiim
hastalarda dural ponksiyon sonrasi bas agrisi gelisme orami anlamli olarak daha yiiksekti (p <0.01). Diger
parametreler anlamli degere sahip olmasa da trombosit dagilim genisligi, dural ponksiyon sonrasi bas agrisi igin
onemli farkliliklar gosterdi.

Anahtar Kelimeler: Spinal bas agrisi, trombosit sayisi, ortalama trombosit hacmi, trombosit dagilim genisligi.

INTRODUCTION
Neuroaxial blocking has numerous advantages over general anesthesia. Being safe, low required dose

of drugs, lower cost for patients, no risk of pulmonary aspirations, no age limits are some benefits of
neuroaxial blocking. However, some complications have been reported for spinal anesthesia. Post-dural
puncture headache (PDPH) is the most frequent complication of these procedures, which is attributed
mostly to the excessive leak of cerebrospinal fluid (CSF) from the puncture point leading to intracranial
hypotension, associated with a resultant cerebral vasodilatation. (1-3) The incidence of PDPH was
reported to be 1-30% (4, 5), with 0%-14.5% incidence rate when small needles are used. (6) In the post-
operative period, PDPH remains a bad experience that patients who undergo spinal will never forget
throughout their lives. (7) In this sense, it stands before us as an obstacle for patients to return to normal

life, especially in the post-operative period (8).

We aimed to find that the practical and cheap parameter may diagnose PDPH by using the coagulation
parameters which were platelet count, platelet distribution width (PDW) and mean platelet voliime
(MPV).
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METHODS

Our study is a retrospective case study that was performed according to the principles of the Declaration
of Helsinki, approved by the ethics committee of Karatay University, Scientific Research Board (Ethics
committee decision number: 41901325-050.99). Forty-one patients with a confirmed diagnosed of PDPH
were evaluated in this study. These patients were selected to apply to Konya Training and Research

Hospital between January 2016 and December 2018.

All of the patients received standart treatment in the our clinic. The inclusion criteria of the study were
a diagnonsis of PDPH. Patients were also included that they had to have the hemogram assays were

regularly examined; and the standard drug using the current treatment guidelines had been fallowed
©)-

The exclusion criteria included the presence of diseases, such as cardiovascular disease,
thromboembolic disease that required medication that would affect the bleeding clotting panel, and a

lack of assays performed at the specified intervals.

The following data were recorded from the patient by computer registration database: platelet count,
platelet distribution width (PDW) and mean platelet voliime (MPV) for PDPH. When the PDPH
diagnosis was made, it was scanned and recorded on days. We only assessed the patients who had a

normal preoperative values about Plt, PDW and MPV.
Statistical analysis

All statistical analyses were performed using SPSS version 22.0 (SPSS Inc., Chicago, IL, USA). One
sample t-test was used for inter-group comparisons and Pearson and Spearman correlation tests were
used to assess” the correlation between numerical and categorical parameters. A value of p<0.05 was

considered statistically significant.
RESULTS
Demographic and clinical features

Forty-one patients who diognosed positive for PDPH. Of these patients, 19 were male and 22 were
female. The average age of the patients was 34.68+11.15 for male and 35.18+8.30 for female. All of the

patients were treated by the drugs which recommended in the guidelines. (9).
Platelet Index Findings

There was a significant difference in the groups in the PDW values for PDPH patients (p<0.01), (Figure
1). There was no significant difference for each measurement in all patients in terms of platelet count
and MPV values (Table 1). There was a istatistically differences in the platelet count and MPV values,

but all of the mean values for the platelet count and MPV were within normal values.
DISCUSSION

In this study, which we conducted in the hope that we could find a new parameter for the diagnosis of
PDPH, which remained a bad experience that will not be forgotten throughout their lives in patients
with spinal surgery in the post-operative period, we especially recorded an increase in the PDW
parameter above normal values. The most effective factor in coagulation, thromboplastin counting,
distribution, and width can also be caused by these effects, which led us to conduct this study. There
has always been a need for a simple and inexpensive test based on a possible disease rate relationship
(10).

As hospitals around the world continue to accept patients with PDPH, the unknown pathogenesis
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behind the mechanism is continuining. (11) Many studies, especially intra- operative, have been
conducted on the effects of spinal anesthesia before. (12) While there are studies focusing on cognitive
functions after general anesthesia in the elderly in terms of the post-operative period, (13) one of the
most important causes of discomfort in the post- operative period in patients is PDPH. (8) However,

studies regarding the post-operative process and diagnosis of PDPH are limited.

Trombus formation mechanisms are variable. Generally, evidence of viruses suggests that the
inflammation of immune and non-immune cells can lead to an imbalance of procoagulant and
anticoagulant conditions during infection. The risk of hematopathology is standard, as it plays an
essential role in endothelial homeostasis regulation, and its structure is impaired in viral infections. In
addition, the Von Willebrand factor, toll-like receptor activation, and tissue factor pathway activation
caused by viral infection may play a role in the following clotting cascade leading to the formation of
cross-linked fibrin clots (14). The breakdown of these clots according to the physiological response to
the excessive activation of the clotting cascade is responsible for procoagulant D-dimer increases. With
the antigen effect, platelets are activated, coordination WBC is ensured for pathogen clearance and clot
formation occurs. Immune cells, platelets, and endothelial cells, therefore, all play a role in the clothing
mechanism related to viral infections (15). So we conclude that coagulation parameters can determine
the inflamation situations like PDPH.

In our study, the effects of the coagulation mechanism on platelet parameters in terms of platelet count,
MPV, and PDW values were examined. Although there are numerical changes in all these parameters,

a statistically significant difference was only found in relation to the PDW values (p=0.01).

In another study (16), the relationship between MPV, PDW, other acute phase reactants and radiological
pulmonary tuberculosis was investigated. One hundred patients with pulmonary tuberculasis (Group
1), 50 patients with community-acquired pneumonia (Group 2), and 28 healthy control individuals
(Group 3) were included in this analytical study. When the results were evaluated, WBC, erythrocyte
sedimentation rate, CRP, PLT, and PCT values are both in Group 1 and Group 2 compared to Group 3,
PDW values are in Group 1. This difference was found to be significantly higher than Group 3. This
study shows that reactively higher PDW in pulmonary tuberculosis often develops. Similarly, in our
study, the most numerical changes in intensive care patients were seen in the first measurement of the
PDW values. Moreover, meaningfulness was found with a repeated measure ANOVA test. In addition
to a significant difference as indicated by ROC analysis. The ROC analysis was our purpose to evaluate
as a diagnostic tool. Still, a considerable area could be determined on the diagonal curve for PDW
values(AUC= 0.407), although the AUC value was relatively low.

When the limitations related to our study were evaluated,we deduced that the number of patients
included in the study could have been higher. The reason for the limited number of patients was the
evaluation of two-years evaluation period, as well as the condition that the PDPH patients were
diagnosed, as well as requiring the standard application of medication per the current treatment

guidelines was another reason for the low number of patients included in our study.
CONCLUSIONS

Although all the platelet indexes did not have a specific value for early recognition of the severity of
PDPH, the PDW values did have a higher value. This study found that the PDW parameters can be used

as a new reference in future studies for the diagnosis of PDPH.
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Tables

Table 1. Distribution of demographic variables and coagulation parameters in Post-dural puncture
headache patients (PDPH).

PDPH Patients
Age (years) 34.95+9.60
Gender (n") 19 m**/22f***

PIt (103/mm?3) measurements 245.02 +62.03
MPV (um?) measurements 10.48 +0.80
PDW (%) measurements 12.62 +1.89

*n: number of the patients, **m: male, ***f: female

Figures

Figure 1.A ; Figure 1.B : | Figure 1.C

Figure 1.A. Distribution of platelet count, boxplot graphic, Figure 1.A. Distribution of Mean platelet
voliime, boxplot graphic, Figure 1.C. Distribution of platelet distribution width, boxplot graphic.
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Abstract: Our objective was to evaluate the etiology and clinical results of acute pancreatitis patients treated in our
clinic. Material and Method 395 AP patients were included in the study. AP patients were grouped as MAP, MSP
and SAP according to the revised Atlanta classification. Etiology, demographic data hospital and intensive care
unit hospitalization were recorded for all patients. Body mass index (BMI), amylase, lipase, hematocrit, C-reactive
protein (CRP), procalcitonin, liver function tests and arterial blood gas analyses were made during diagnosis.
Systemic Inflammatory Response Findings (SIRS) were evaluated in respiratory, cardiovascular and nephrological
terms according to modified Marshall scoring (MMS) system. Necrosis degree was detected based on CT Severity
Index (CTSI). Pancreatitis severity was clinically determined based on Imrie score. There were 395 patients in total.
55.6 of the patients were male (n:220) and 44.4% (n:175) were female. The average age was 54.2 (18-84). Biliary
pancreatitis was observed most commonly among AP causes. Hypertriglyceridemia was the second most common
cause. Its mortality rate among all patients was 4.05%. As a result, gallstones constitute the most common etiological
factor in AP. Increasing of nutrition habits with fatty foods increase hypertriglyceridemic AP.

Keywords: Acute pancreatitis, gall stone, hypertriglyceridemia, etiology.

Ozet: Klinigimizde tedavi edilen akut pankreatitli hastalarin etyoloji ve klinik sonuglari agisindan degerlendirmeyi
amagladik. Calismada 395 AP’li hasta mevcuttu. AP’li hastalar revize Atlanta siniflamasina gére MAP, MSP ve SAP
olarak gruplandi. Tiim hastalarin etyolojisi, demografik verileri, hastanede ve yogun bakimda yatis siiresileri
kaydedildi. Viicut kitle indeksi(BMI), tami1 anindaki amilaz, lipaz, hematokrit, C- reaktif protein(CRP),
prokalsitonin, karaciger fonksiyon testleri, arteryel kan gazi analizleri yapildi. Sistemik Inflamatuar Cevap
Bulgular1(SIRS), modifiye Marshall skorlama(MMS) sistemine gore solunumsal, kardiyovaskiiler ve nefrolojik
agidan organ yetmezlikleri degerlendirildi. CT severity Index’e (CTSI) gore nekroz derecesi tespit edildi. Klinik
olarak Imrie skoruna gore pankreatit siddeti belirlendi. Toplamda 395 hasta vardi. Hastalarin % 55,6’s1 (n:220)
erkek, %44,4'1 (n:175) kadindi. Ortalama yas 54,2 (18-84) idi. AP'nin nedenleri arasinda en fazla biliyer pankreatit
goriildii. 2. Siklikta hipertrigliseridemi goriildii. Tiim hastalar igerisinde %4,05’lik mortalite oram vardi. Sonug
olarak AP’ de en sik etyolojik faktor safra taglandir. Yagl gidalarla beslenme aliskanliklarmin artmasi
hipertrigliseridemik AP’yi artirmaktadir..

Anahtar Kelimeler: Akut pankreatit, safra tasi, hipertrigliseridemi, etyoloji.

OBJECTIVE

Acute pancreatitis (AP) is an inflammatory disease of pancreas. AP can be seen in a wide clinical
perspective ranging between pathologically mild edematous changes and severe necrotizing
pancreatitis. It is separated into three groups as mild, moderate and severe Most of the patients have a
mild course. Although it had a mild course in most of the patients, they can also be seen as a severe and
complicated disease accompanied by necrosis with a ratio of 10-20%. Its mortality and morbidity is high
despite the latest technological developments (1,2).

Long intensive care treatments may be necessary in patients in severe condition since AP causes failures
in multiple systems. This situation causes severe costs for the countries. Risk factors should be

! Necmettin Erbakan University, Meram Medical Faculty, Department of General Surgery, Konya/TURKEY,
drmayildirim@hotmail.com
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determined and the scoring should be made for efficient treatments in the early period of the disease
and the clinical management should be applied effectively (3-5).

While AP occurs generally due to biliary tract stone, alcoholic pancreatitis is also commonly seen in
western societies. Idiopathic AP also occurs due to ERCP complication, pancreas cancer, hyperlipidemia
and hypercalcemia and trauma (3, 6, 7). Risk factors, disease etiology, early diagnosis and treatment
affect prognosis. Based on the results of the patients treated in our clinic, our objective was to evaluate
AP which has an important place among acute stomach causes in our country.

MATERIAL and METHOD

Patients treated due to acute pancreatitis diagnosis in Necmettin Erbakan University Meram Faculty of
Medicine General Surgery Clinic between 2010 and 2020 were retrospectively evaluated in this study.
Consent of the ethics board was taken. 395 AP patients were included in the study. AP patients were
grouped as Mild AP (MAP), moderately severe AP (MAP) and severe AP (SAP) based on revised
Atlanta classification (8). NP patients were separated into three groups based on necrosis ratios in CTSL

Patients detected to have high serum amylase and lipase together with the characteristic pain of AP,
were diagnosed with acute pancreatitis diagnosis according to revised Atlanta criteria and have
pancreatitis finding in intravenous contrasted abdominal tomography were included. In the first
evaluation, the patients who had pancreatic or peripancreatic inflammation findings but no local
complication and organ failure were classified as interstitial edematous pancreatitis (IEP) patients and
patients who have necrosis findings in pancreatic or peripancreatic zones but lacked contrast
involvement were classified as NP patients (8). Patients with chronic pancreatitis were not included in
the study. Based on revised Atlanta criteria, the patients detected not to have local complication and
organ failure were classified as patients with mild AP (MAP), NP patients who didn't have organ failure
or those who had temporary organ failure but recovered in 48 hours were classified as moderately
severe AP (MSP) and the organ failures continuing after 48 hours were regarded as permanent and
these patients were classified as severe AP (SAP) patients (9).

Etiology, demographic data hospital and intensive care unit hospitalization were recorded for all
patients. Body mass index (BMI), amylase, lipase, hematocrit, C-reactive protein (CRP), procalcitonin,
liver function tests and arterial blood gas analyses were made during diagnosis. Systemic Inflammatory
Response Findings (SIRS) were evaluated in respiratory, cardiovascular and nephrological terms
according to modified Marshall scoring (MMS) system. Necrosis degree was determined based on CT
Severity Index (CTSI) (23). Pancreatitis severity was clinically determined based on Imrie score.
Modified Marshall Score >2 was accepted as organ failure (10).WBC, body temperature, pulse and
respiratory rate parameters were evaluated for SIRS and values > 3 were accepted as SIRS (11).

All data were statistically analyzed. Descriptive statistics was performed using Jamovi software
program.

RESULTS

There were 395 patients in total. 55.6% (n:220) of the patients were male and 44.4% (n:175) were female.
Mean age of the patients was 54.2 (18-84).

Biliary pancreatitis was observed most commonly among AP causes. 255 of the patients (63.2%) had
biliary tract stone related AP. Among other patients, 6.3% (n:25) had alcoholic pancreatitis, 10.1% (n:40)
had hypertriglyceridemia, 15.7% (n:62) had idiopathic, 2.4% (n: 9) post-ERCP and 1% (n:4) had
hypercalcemia related AP(Table 1).
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Etiology n %

gall stone 255 63,2
hypertriglyceridemia 40 10,1
alcohol use 25 6,3
post-ERCP 9 2,4
hypercalcemia 4 1
idiopatik 62 15,7

Table 1. Acute pancreatitis etiology
Most AP patients had MAP and MSAP. 10% (n:40) had SAP.

Hypertension and diabetes mellitus were the most common comorbid diseases in AP patients.
18.9% of the patients had DM and Hypertension. Intra-abdominal free fluid was the most
common complication with the rate of 13.9%r in AP patients (n:55). %12.2% (n:48) had
pancreatic necrosis, 8.1% (n:32) had pancreatic pseudocyst and 5.1% (n: 20) had peritonitis.

6.8% (n: 27) of the patients had systemic inflammatory response syndrome (SIRS) and 4.1%
(n:16) had multiple organ dysfunction syndrome (MODS).

16.5% (n:65) were treated in intensive care unit. Median intensive care unit hospitalization
duration was nine days. 4.05% of the patients (n: 16) died. All of these patients had SAP. 12
patients had necrotizing pancreatitis. The average age of these patients was >65. Among the
patients who died, 10 were male and 6 were female. MODS, septic shock and acute respiratory
failure were the most common death causes in these patients. In the etiology of the SAP
patients who died, six patients had gall stone, five patients had hypertriglyceridemia, two
patients had hyperglycemia and one patient died after ERCP. No etiology was found in two

patients.
DISCUSSION

AP constitutes a significant place among the emergencies causing stomach ache. Its global
yearly prevalence is 40-50 per 100.000 individuals (12, 13). AP related mortality rate is between
5-30% in literature. Mortality continues despite improving intensive care conditions and

treatment chances (13).

The most important step in AP treatment is its regulation based on etiology. Routine
intravenous fluid treatment, dietary regulation, analgesic treatment, treatment of
inflammatory mediator inhibitors and antibiotics constitutes the main constituents of the
treatment (14). Older age clinically affects the disease course negatively. Age border changes
between 55 and 75 in most studies. As far as we know, age over 75 highly increases mortality
rate (15). Although a higher rate of AP formation was reported in males in literature, most
reports emphasized no difference in terms of gender 12, 16). Mortality rate in elder patients in

our study was found similar to previous studies in terms of age and gender.

BMI>30 also presents a significant risk factor for AP. In a meta-analysis study, SAP rate was
1.8-4.6%, systemic complications were 1.4-3.8%, local complications were 2.4-6.6% and the
mortality rate was 1-4.8%. Early and late term organ failures constitute a significant mortality
marker and lengthen hospitalization duration. A mortality rate of 42% was reported in the

organ failures and necrosis formation within the first 72 hours. These studies emphasized
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organ failure as the most important factor determining mortality and morbidity (17). Organ
failures significantly influenced the disease progress in our study, too. MODS and death rate

were observed high in necrosis cases.

Gall stone is the most commonly known cause of AP. In addition, alcohol and
hypertriglyceridemia are among the most common etiological factors after gall stone (18, 19).
The significant role of hypertriglyceridemia in AP etiology was observed in AP etiology in
recent years. A study emphasized that it is more common than alcoholic AP (14). Considerable
hypertriglyceridemia was also reported in SAP patients (14, 15). As the reference hospital in
our region, the most common AP cause was again gall stone in our study.
Hypertriglyceridemia was the second most common. Our findings for SAP patients in

hyperglyceridemia etiology were also in line with literature.

Idiopathic AP has a prevalence of 16.7-23% in literatiire. The rate was 15.7% in our study (14).
We acquired this rate with minimal decrease according to literature. Using methods such as
USG, MRCP and ERCP, we think that we may have better clarified some conditions which are

hard to diagnose. Similar studies (14) also provided same results with our study.

In recent years, some researchers claimed that AP could be more complicated in some
coexisting problems such as high-fat diet, unhealthy life style, smoking, metabolic syndrome
and type2 DM (20). Thus it was suggested to consider that patients with multiple risk factors

might also have etiological causes (14).

Mortality rate in AP was stated as 1.2-1.5% in many studies. But mortality rate was stated to
increase up to 35% in the patients with permanent organ failure (17, 21). Necrosis formation is
the local complication of the disease in AP and it exacerbates AP. Parallel to this, studies in
literature reported that the presence of necrosis negatively affects prognosis and increases
morbidity and mortality rate. While mortality was stated as 23% in any necrosis ratio, it was
stated as 0% in conditions without necrosis in some studies. There was a strong relationship
between mortality and morbidity in necrosis rates over 30%. But presence of necrosis always
brings organ failure along as AP-related inflammatory response may change individually (22-
24). Our mortality rate was found as 4.05% among all pancreatitis in our study. This rate was
higher than literature. Most of the patients with mortality had organ failure and necrosis. Our
higher rate of following the local complications of AP as surgery clinic explains why this rate
is higher than all AP rates.

In line with literature, NP patients without organ failure were also present in our study. In

parallel, 12 patients (24%) in NP group died due to multi organ failure.
CONCLUSION

As a result, AP is a disease which mostly has a mild course. Gallstones constitute the most
common etiological factor in AP. Increasing of nutrition habits with fatty foods increase

hypertriglyceridemic AP. Hypertriglyceridemic etiology may be observed in SAP.
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Our Pancreaticoduodenectomy experiences: Analysis of Single Center

Results for Five Years
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Abstract: The objective of our study was to evaluate the correlations between the data of pancreaticoduodenectomy
(PD) cases in our clinic in the last five years and also the parameters affecting preoperative and postoperative
survey. This study includes the cases which underwent pancreaticoduodenectomy due to different causes in
Necmettin Erbakan University Meram Faculty of Medicine General Surgery Clinic between 2014 and 2019. The
study evaluated the ages, genders, preoperative albumin, Ca 19.9 and total bilirubin values, histopathological
grade, lymphovascular invasion and tumor size based on the pathological preparation acquired during the
operation. Ca 19.9, lymphovascular invasion, tumor size and histological grade were evaluated as prognostic
factors negatively affecting survival. Preoperatively measured Ca 19.9 is important in prognostic terms. CA 19.9
can be used for the selection of the patient who will undergo pancreaticoduodenectomy and information can be
acquired on their survivals.

Keywords: Periampullary region tumor, pancreaticoduodenectomy, whipple operation, pancreas cancer.

Ozet: Caligmamizin amaci son 5 yil icinde klinigimizde yapilan pankreatikoduodenektomi(PD)
vakalarinin verilerini ¢ikararak bunlar arasindaki korelasyonu, preoperatif ve postoperatif surveye etki
eden parametreleri degerlendirmekti. Bu calismada Necmettin Erbakan Universitesi Meram Tip
Fakiiltesi Genel Cerrahi Klinigi'nde 2014 ve 2019 yillar: igerisinde gesitli nedenlerle yapilmis olan
pankreatikoduodenektomi vakalarini igermektedir. Calismada hastalarin yasi, cinsiyeti, preoperatif
albumin, Ca 19.9 ve total bilirubin degerleri, ameliyatta elde edilen patolojik preparatta histolojik grade,
lenfovaskiiler invazyon ve tiimor boyutu degerlendirildi. Ca 19.9, lenfovaskiiler invazyon, timor
boyutu ve histolojik grade sag kalimi olumsuz etkileyen prognostik faktorler olarak degerlendirildi.
preoperatif olgiilen Ca 19.9 prognostik acidan 6nemlidir. Pankreatikoduodenektomi yapilacak olan
hastalarin seciminde CA 19.9 kullarulabilir ve sag kalimlar1 hakkinda bilgi edinilebilir.

Anahtar kelimeler: Periampuller bolge tiimorii, pankreatikoduodenektomi, whipple operasyonu,

pankreas kanseri.
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INTRODUCTION
Periampullary region tumors are classified as pancreas head cancer, distal choledochal cancers,

duodenum cancers and ampulla of vater cancers. The only curative surgical treatment option is
pancreaticoduodenectomy in these cancers (1,3). Pancreaticoduodenectomy (whipple operation) is a
technique generally applied in periampullary region tumors. It has high mortality and morbidity. Five
year survival is less than 10% (1, 2, 11). Although the surgical mortality was reported between 40-60%
in the studies of 1960s, it was reported as 3% in recent studies. Morbidity rates are around 40% (3,9).
Thus, patient selection is important for the operation. Parallel to literature, the objective of our study
was to evaluate preoperative parameters on patient selection, having information on survival in

operated patients and share our clinic experience with literature.

MATERIAL and METHOD
163 cases who underwent pancreaticoduodenectomy due to different causes in Konya Necmettin

Erbakan University Meram Faculty of Medicine General Surgery Clinic between 2014 and 2019 were
retrospectively examined. Ages, genders, preoperative Ca 19.9, albumin and total bilirubin values,
histological grade, lymphovascular invasion and tumor size based on the material acquired during the
operation were examined. These values were calculated using IBM SPSS statistics 20 and the prognostic

values were presented.

RESULTS

163 PD patients were included in the study. General information of the patients was shown in Table 1.

Gender Male: 107 (65%) Female: 56(35%)

Age <65: 75(46%) >65: 88(54%)

Ca19.9 <100: 82(50%) >100: 81(50%)
Albumin <3.5: 69(42%) >3.5: 94(58%)

Total bilirubin <5:116(71%) >5:47(29%)
Histological Grade Grade 1: 63(45%) Grade 2 and 3 :75(55%)
Lymphovascular invasion Yes: 79(57%) No: 59(43%)

Tumor size <2: 60(38%) >2:96(62%)

Table 1: Patient characteristics

160 of the patients which underwent PD were prediagnosed with periampullary region tumor while
the others had PD due to extra hepatic cholangiocellular carcinoma, duodenum invading colon cancer
and choledochal cyst (Table 2).

Pancreas head tumor 82(49%)
AmpullaVateri tumor 52(32%)
Choledochal tumor 18(11%)
Duodenum tumor 8(5%)
Extrahepatic chol angi ocellularca 1(1%)
Duodenum invasing colon ca 1(1%)
Choledochal cyst 1(1%)

Table 2: Preoperative diagnoses

Considering the pathology results of these 160 cases, 143 were evaluated as malign, 9 as premalign

and 8 as benign (Table 3). Pancreas head carcinomas constituted the most common lesion.
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Adenocarcinoma 122(75%)

Mucinosis adenocarcinoma 11 (6%)
Neuroendocrine tm 5(3%)
Mixed adenoneuro endocrine tm 3(1%)
NonHodgkin lymphoma infiltration 1(1%)
Malign Epithelial tm 1(1%)
Mucinosis cystic neoplasia 2(1%)
IPMN 1(1%)
Adenomateous polypoid severe dysplasia 1(1%)
Squameous metaplasia 1(1%)
GIST 1(1%)
Neuroendocrine Hyperplasia 1(1%)
Serous cystic adenoma 1(1%)
Solid pseudopapillary neoplasia 1(1%)
Autoimmune IG G4 related pancreatitis 1(1%)
Cyst hydatid 1(1%)
Chronic pancreatitis 2(1%)
No pathology 4(%2)

Table 3: Postoperative pathology results

General five-year survival was calculated as 25%, three year survival as 42% and one year survival as
63% in the patients included in the study. Eight patients died in the first month (5%).

Four of our patients died in the first 10 days due to sepsis, pulmonary emboli, mesentery ischemia and

acute liver failure.
The average age was 64.7 in our study. Average tumor dimension was measured as 28.6 mm.

CA 199 levels were observed to increase directly proportional to the increasing tumor size and
lymphovascular invasion was also higher in these patients. Albumin level was observed to be low in

patients with high bilirubin level. Histological grade was higher in patients diagnosed at elder ages.

Considering age distribution, three-year survival was the same in patients under and over d65 years of
age (p=0.78).

Based on the evaluation of the patients with malignity, preoperative Ca 19.9 value over 100 U / mL has
a significantly negative effect on survival. While 3-year survival rate was 14.3% in patients with C 19.9
levels over 100 U /mL, it was 51.6% in those with C 19.9 levels below 100 U /mL. (p=0.01).

Total bilirubin value was below 5 mg/dl in 116 patients included in the study. While 3 year survival rate
was 42% in individuals with total bilirubin value below 5 mg/dl, it was 33% in those with total bilirubin
value over 5 mg/dl. This value was regarded to be insignificant in statistical analysis. Three-year

survival was the same (37%) when only the patients with detected malignity were evaluated.

Three-year survey is 35% in patients with preoperative albumin level below 3.5 and 46% in those with

a level over 3.5. These value wasn't statistically significant. (p=0.41).

3-year survival was observed to be lower in patients with positive lymphovascular invasion considering

the presented values based on postoperative pathology results (24.1%). Three- year survival rate was
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57.9% in patients lacking lymphovascular invasion. This value was regarded to be statistically

significant. (p=0.01).

Tumor differentiations were separated into two groups as well-differentiated and moderately or poorly
differentiated. While the three-year survival is 50% in well-differentiated patients, it is 20.3% in

moderately or poorly differentiated patients. These values were statistically significant. (p=0.03).

Three-year survival was 55% for the patients with tumor size under 2 cm and 27% for those over 2 cm.

This value was regarded to be statistically significant (p=0.03).

Preoperatively checked Ca 19.9 level and lymphovascular invasion, tumor size and histological grade
acquired from postoperative pathology results were observed to have a statistically significant effect on

survival based on study data.

No significant effect of patient age and preoperative albumin and bilirubin values was observed on

survival.
DISCUSSION

When compared to literature, same three-year survival was observed in our hospital (42%). No
difference was observed in survival when extra-pancreatic and pancreatic periampullary region tumors
were compared. Three-year survival was 42% in extra-pancreatic periampullary region tumors and 9%
in pancreatic ones in literature (7). In another study, 5 year survival in pancreas head cancers was lower
than extra-pancreatic periampullary region tumors (9). Tumor location was stated to have no effect on

survival in a current study (11).

A study by El Nakeeb et al showed that survival decreased with advanced age and it was considered
that evaluation with larger patient populations would be better (8). Another study showed no effect of
age distribution on survival (11). Considering age distribution, survival was the same in patients under

and over 65 years of age in line with literature (7).

3-year survival was 14% with values below 100 U /mL in our study when Ca 19.9 levels were evaluated.
This value is 22% in literature and p value was 0.01 in both studies which was statistically significant
(7,8). Examining two separate studies, survival was negatively affected in cases with Ca 19.9 level over
35U / mL (9, 11). A study on P-CRP value showed that P-CRP wasn't correlated with Ca 19.9 but both
parameters had a negative effect on survival (11). Another study presenting a significant positive
correlation between S100A4 expression and preoperative serum Cal9.9 level, survival was again low in
patients with high Ca 19.9 level (12).

While total bilirubin increase had a negative effect on survival in literature when total bilirubin level

was evaluated, no significant effect of bilirubin levels was observed on survival in our study (7).

Albumin level didn't have a significant effect on survival in our study. Three-year survey is 35% in
patients with preoperative albumin level below 3.5 and 46% in those with a level over 3.5. This rate is
statistically insignificant. But 3-year survival is stated to be very low in patients with low albumin level
in literature (7).

Negative effect on survival was reported in many studies on lymphovascular invasion (7,8,9,10). In line

with literature, three-year survival of the patients with lymphovascular reinvasion was below 25%.

Deteriorated histological grade as in lymphovascular invasion also negatively affects patient survival,

in line with literature (7).
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While average tumor size was calculated as 28 mm in our study, it was 21 mm in literature (7,8). In line

with literature, our study showed that the increase in tumor dimensions decreased survival (7,8).
CONCLUSION

Preoperatively evaluated Ca 19.9 level was significant as a prognostic factor in our study. Again,
postoperative tumor size and lymphovascular invasion and histology grade are also parameters
accepted to be significant in patient survival evaluation. Different views on all these parameters were
reported in different studies in literature. This evaluation can provide more correct information in
studies and meta-analysis studies including a larger group. Different studies provided findings on the
fact that age, tumor location, albumin and total bilirubin also have effect on survival but the effect of

these factors on survival was insignificant in our study (7).
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The Clinical Significance of d-Dimer/Troponin T Ratio in Patientswith
Pulmonary Thromboembolism
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Abstract: d-Dimer and hsTT are biochemical markers used for pulmonary thromboembolism (PTE). There are very
few studies on the clinical significance of the ratio between these two parameters. Our aim is finding new parameter
d-Dimer/hsTT ratio for PTE. So this new ratio can be important to distinguish from other thromboembolic events.
The study included patients who were admitted to the EmergencyDepartment of Ankara Numune Training and
Research Hospital and underwent CT pulmonary angiogram (CTPA) with pre-diagnosis of PTE between 2014-
2017. The computed tomography reports of the patients were also evaluated. The detected pathologies and
pulmonary thromboembolism presence were recorded. The ratio of d-dimer and hsTT values of the patients were
calculated and mortality were recorded. While there was a statistically significant difference between the two
groups in terms of d-Dimer and hsTT (p = 0.001 and p <0.001, respectively), there was no differencein terms of d-
Dimer/hsTT (p =0.199). Compared with the literature, we have found that different cardiac troponins are examined
for d-Dimer/Troponin ratio and that there is no standard. However, most of the studies have emphasized the
significance of cardiac enzyme results in terms of poor prognosis.

Key words: d-Dimer, troponin, pulmonary thromboembolism.

Pulmoner Tromboemboli Hastalarinda d-Dimer/Troponin T

Oraninin Klinik Onemi

Ozet: d-Dimer ve hsTT, pulmoner tromboembolizm (PTE) igin kullamilan biyokimyasal belirteclerdir. Bu iki
parameter arasindaki oranin klinik énemi iizerine ¢ok az ¢alisma vardir. Amacimiz, PTE igin yeni parametre d-
Dimer / hsTT orani bulmaktir. Dolayisiyla bu yeni oran, diger tromboembolik olaylardan PTE’yi ayirt etmek icin
6nemli olabilir. Calismaya 2014-2017 yillar1 arasinda Ankara Numune Egitim ve arastirma Hastanesi Acil Servisi'ne
basvuran ve PTE 6n tanusiyla BT pulmoner anjiyografi (BTPA) gekilen hastalar dahil edildi. Hastalarin bilgisayarl
tomografi raporlar1 degerlendirildi. Saptanan patolojiler ve pulmoner tromboembolizm varligi kaydedildi.
Hastalarin d-Dimer ve hsTT degerlerinin orani hesaplandi ve mortalite durumu kaydedildi. Tki grup arasinda d-
Dimer ve hsTT agisindan istatistiksel olarak anlamli fark varken (sirasiyla p=0.001 ve p<0.001), d-Dimer / hsTT oramn
agisindan fark yoktu (p=0.199). Litertiir ile karsilastirildiginda, farkl kardiyak troponinlerin d-Dimer / Troponin
orani i¢in incelendigini ve bir standart olmadigim bulduk. Bununla birlikte, ¢alismalarin ¢ogu kétii prognoz
agisindan kardiyak enzim sonuglarinin énemini vurgulamigtir.

Anahtar Kelimeler: d-Dimer, troponin, pulmoner tromboemboli
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INTRODUCTION

Pulmonary thromboembolism (PTE) is a clinical condition usually caused by thrombi of thedeep calf
veins that occlude the pulmonary artery or its branches. The diagnosis is challenging due to its various
clinical presentations (1). Venous thromboembolism (VTE), clinically presenting as deep venous
thrombosis (DVT) or PTE, is the third most common acute cardiovascular disease following myocardial
infarction and stroke (2). The 30-day mortality rates exceed 15% with a sudden cardiac death rate of

11%. Right ventricular dysfunction is also seen in approximately 27-56% of the patients (3).

While the low plasma level of d-Dimer has a high predictive value in excluding PTE, it is widely
accepted that high d-Dimer level has a low predictive value in diagnosing PTE (4). PTE is excluded if
the d-dimer level is below 1000 ng/mL in the absence of any clinical condition (according to Wells score)
or below 500 ng/mL in the presence of one or more clinical conditions. Moreover, elevated cardiac
Troponin values (=14 pg/mL) igh sensitivity Troponin T (hsTT)in patients aged <75 years and >45
pg/mL in patients aged 275 years) have been reported to indicate poor prognosis in PTE, especially in

normotensive patients (2).

It is a known fact that early diagnosis and treatment are important in PTE, thus the mortalityis reduced.
d-Dimer and hsTT are biochemical markers used for this purpose. There are veryfew studies on the
clinical significance of the ratio between these two parameters. Kim et al.

(5) published an article on this topic in the Korean Journal of Internal Medicine in 2019. Thecorrelation
between d-Dimer/Troponin I (Tnl) ratio was investigated in patients withpulmonary thromboembolism
and non-ST-elevation myocardial infarction (NSTEMI). In conclusion, it was found to be higher and
more significant in PTE than in NSTEMI The aim of our study was to demonstrate the clinical
significance of d-Dimer/hsTT ratio betweenthe patient groups with and without pulmonary embolism

and to evaluate the prognosis witha new perspective.

MATERIAL AND METHODS
Study design and participants

The study was conducted retrospectively after obtaining the ethics committee (decision of the Ankara
Numune Training and Research Hospital Clinical Research Ethics Committee, dated 13/09/2017 and
numbered E-17-1474) approval. The study included patients who were admitted to the Emergency
Department of Ankara Numune Training and Research Hospital and underwent CT pulmonary
angiogram (CTPA) with pre-diagnosis of PTE between 2014-2017. The records of these patients were
scanned through the information processing systemof our hospital. The records of 453 patients were
reviewed retrospectively. 270 patients wereexcluded from the study due to missing data, pregnancy and
being under 18 years of age. Epidemiological data of 183 patients were used in the study (Figure 1). 183
patients were divided into 2 groups as those with or without pulmonary thromembolism. Of these
patients,those under 18 years of age, pregnant women, had no troponin value or could not be measured
numerically (expressed by <) and who had tomography without checking d-Dimerlevel were excluded

from the study.

Data collection

Of the data of the patients, age, gender, hsTT, d-dimer and CTPA results were recorded. Patients who
were thought to have acute pulmonary embolism and who underwent CTPA for diagnosis were
included in the study. The hsTT and d-Dimer values of the patients wererecorded through the system.
In addition, computed tomography images were examined. Diseases detected in radiology reports were
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recorded. Among these patients, those under theage of 18, pregnant, and those without hsTT and d-
Dimer values were excluded from the study. The ratio of d-dimer and hsTT values of the patients were
calculated. In addition, other thromboembolic and pulmonary pathologies detected other than
pulmonary embolismwere also recorded. Finally, the 30-day mortality status of the patients was
examined from the hospital records. The data were recorded by 2 specialist doctors. A third specialist
checked this data. The computed tomography reports of the patients were also evaluated. The detected

pathologies and pulmonary thromboembolism presence were recorded.

Sample collection

It was determined that the hsTT values of the patients were measured using the
electrochemiluminescence immunological test (ECLIA) with the sandwich principle in a Cobas device
(Roche Diagnostics, Mannheim, Germany). The reference values were as follows: Limit of Blank (LoB) =
3 ng/L (pg/mL), Limit of Detection (LoD) = 5ng/L (pg/mL)and Limit of Quantitation (LoQ) = 13 ng/L
(pg/mL). It was determined that d-dimer was measured with immuno-turbodimetric STA - Liatest D -
Di PLUS method (Diagnostica Stago S.A.S. Seine, France). The reference value for d-dimer was <0.5
microg/ml. The computed tomography device was a Toshiba Aquilion 64-slice CT (Toshiba Medical
SystemCorporation, Shimoishigami, Otawara-Shi, Japan). The CT scans were performed in accordance
with the PTE protocol.

Statistical analysis

The Kolmogorov-Smirnov test was used to determine whether the data of the patients included in the
study are normally distributed. The age, d-Dimer, hsTT, and d-Dimer/hsTT data were non-normally
distributed. Therefore, the Mann-Whitney U test was used for comparisons between groups. The Chi-
square test was used to compare categorical variables.Non-normally distributed data were expressed as
median (interquartile range) - (median (IQR)). A p-value of <0.05 was considered statistically significant

RESULTS

The data of the patient group with PTE on CTPA and the control group without PTE are summarized
in Table 1. There was no significant difference between the patient and controlgroups in terms of age
and gender (p = 0.135 and p = 0.717, respectively). The two groups were similar in terms of age and
gender. While there was a statistically significant differencebetween the two groups in terms of d-Dimer
and hsTT (p = 0.001 and p <0.001, respectively), there was no difference in terms of d-Dimer/hsTT
(p=0.199).

The results of the comparison of the presence of PTE with mortality are shown in Table 2. Accordingly,
there was a statistically significant difference between the PTE and non-PTE groups in terms of
mortality (p = 0.005). However, the mortality rate was 4.5% in the non- PTE group. We think that this
mortality is associated with non-embolic diseases.

The distribution of patients with and without PTE according to d-dimer positive and negativestatus was

adapted in Table 3. Negative d-dimer level shows positive results towards normallung ventilation.

In terms of comorbid diseases other than PTE, of the patients, 18.5% had pneumonia, 11.1% had
malignancy, 3.7% had pneumonia and effusion. Moreover, of the patients, 4 had muralthrombus, 2 had
acute coronary syndrome, 1 had mesenteric ischemia, 1 had pneumothorax,1 had acute respiratory
distress syndrome (ARDS), 1 had acute pulmonary edema, 1 had aortic dissection and 1 had peripheral

artery disease.
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DISCUSSION

In PTE, the right ventricle is affected when more than 50% of the vascular bed is obstructedby thrombus.
Right ventricular dysfunction occurs with increased pulmonary artery pressure.Increased need for
oxygen may lead to microinfarctions in the heart, elevating cardiac enzymes. This is expected to extend
up to 6-12 hours and return to normal at 40 hours (1).

Considering that, the ratio of hsTT to d-dimer was evaluated. When the d-dimer and hsTT values of
the patients with PTE and without PTE were examined, the difference between thetwo groups was
significant (p = 0.001, p <0.001, respectively). However, the d-Dimer/hsTTratio was not significant (p =
0.199). In the study of Kim et al. (5), the d-Dimer/Tnl ratio was found to be significantly higher in
patients with PTE than in patients with NSTEMI. The cut-off value was 1.12 mg/L for d-Dimer (AUC
0.860, sensitivity 81.1%, specificity 70.2%), 0.72 ng/mL for Tnl (AUC 0.875, sensitivity 80.6%, specificity
78.9%), and the d-Dimer/Tnl ratio was 1.82 (AUC 0.951, sensitivity 93.3%, specificity 86.6%). d-
Dimer/Tnl ratio was found to show better sensitivity and specificity than d-Dimer or Tnl in the
differential diagnosis between PTE and NSTEMI. The most important difference between the two
studies was that the study by Kim et al. was conducted between patients with PTE and NSTEMI. Our
study was conducted between PTE and other non-PTE causes. We thinkthat the difference between
the two studies is due to that. Because only 2 patients had acutecoronary syndrome in our study.
Another difference between the studies was in terms of troponin parameters studied. Kim et al.
examined Troponin I level, while we measured hsTT. These two important differences can be
summarized as follows: the troponin level below theequation would naturally be higher in the NSTEMI
group than in patients with PTE. The study of Kim helps us in selecting patients to schedule coronary
angiography (CAG) with the cut-off level that they established for d-Dimer/Tnl, which is simple and
inexpensive, andperhaps prevents unnecessary CAG procedures. In order to compare this ratio more
effectively, it is actually necessary to make a comparison with conditions that do not increasecardiac
enzymes as much as NSTEMI. Since our study was conducted retrospectively, the number of PTE
patients was small due to patients with incomplete data. We think that furtherstudies to be conducted
on a larger number of patients diagnosed with PTE by excluding NSTEMI will provide statistically

more valuable data.

High levels of d-dimer, a degradation product of fibrin, have been reported to be a risk indicator for
future VTE in the healthy population, as well as predictive of poor cardiac prognosis (6-7). In the study
by Hajsadeghi et al. on d-dimer/fibrinogen ratio in intensive care patients, the d-Dimer/fibrinogen
(DDFR) ratio was found to be significantly higher in patients with PTE (p=0.003) (DDEFR in PTE positive
patients =9.13 + 7.16) (8). In addition d-dimer levels were significantly higher compared to the non-PTE
group (ug/ml=4.65 + 3.46). In our study, d-dimer levels were significantly higher in the PTE group than
in the non-PTE group (p = 0.001). PTE was detected only in 1 patient with negative d-Dimer level. This
aspect of our study was in line with the literature (9-11).

Cardiac troponin is a highly sensitive and specific biochemical marker of myocardial injury. High levels
of troponin may be observed in patients with acute PTE, especially in those with massive PTE. Since it
reflects right ventricular dysfunction, it has prognostic significance (12). In our study, hsTT values were
significantly higher in the PTE group (p <0.001). When the studies in the literature were reviewed in the
light of these results, d-Dimer and cardiac troponin values were significant and valuable in the diagnosis
in terms of thrombus load (14), complications (15,16) and imaging findings (17,18). In the meta-analysis

of Hamedani et al. (13) including 45 studies, it was reported that biomarkers studied after heavy exercise
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were significant in recognizing pulmonary embolism and cardiac injury, and it was demonstrated that
these biomarkers even mimic pulmonary embolism and cardiac injury after heavy exercise. Martinez et
al. (14) measured higher levels of d-Dimer and troponin in central pulmonary embolism. Vuilleumier
et al. (15) found a 3.5-fold increase in complications in the last 3 months of elevated troponin I (death,
VTE, acute dyspnea, pulmonary infarction, heart failure, and myalgia), while Kline et al. (16) found it
significantin predicting right ventricular hypokinesis. Klok et al. (17) found low troponin T levels to be
better to determine low complication rates than those with high right and left ventricularratios on CT
and high d-Dimer levels. Jeebun et al. (18) found a high correlation between right and left ventricular

ratios on tomography and elevated d-Dimer and troponin I values in pulmonary embolism.

Unless untreated, the mortality rate of PTE may rise up to 30-34%, while it can be reduced to 2-8% with
early diagnosis and appropriate treatment (2,19). In our study, we found that 6(22.2%) of the 27 patients
with PTE died. This was similar to the mortality rate found in thestudy by Jose et al. (20). In the non-PTE
group, the mortality rate was 4.5%. There was a significant difference between the two groups in terms
of mortality (p = 0.005). We think that the mortality in the non-PTE group is associated with comorbid
diseases of the patients.

CONCLUSION

The retrospective nature of our study and the small number of patients with PTE were significant
limitations. Compared with the literature, we have found that different cardiac troponins are examined
for d-Dimer/Troponin ratio and that there is no standard. However, most of the studies have
emphasized the significance of cardiac enzyme results in terms of poor prognosis. This suggests that
cardiac troponin parameters should be evaluated with a standard cut-off, such as the INR level. In other
words, a specific cut off value can be determined between each cardiac enzyme studied and the d-Dimer
ratio. This may help obtain more significant data on predicting prognosis in prospective analysis studies
to be conducted on larger patient groups. We are of the opinion that there is a need for multicenter,
prospective studies on the use of d-Dimer/troponin ratio in PTE, which is simple, calculableand cost-

effective.
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TABLES

Table 1. Age, gender, d-dimer, troponin T and d-dimer / troponin T data of patient andcontrol

groups
Parameter No PTE There is PTE P value
Age 70 (25) 74 (21) 0,135
Gender (Male) (n) 75 14 0,717
Gender (Female) (n) 81 13
D-dimer (mg/L) 1,48 (2,04) 2,33 (2,25) 0,001
Troponin T (ng/mL) 0,021 (0,041) 0,055 (0,175) <0,001
D-dimer/Troponin T 58,66 (139,49) 41,54 (93,58) 0,199

* Data are given as median (interquartile range) for numerical variables and number forgender

Table 2. Comparison of patient and control groups by mortality status

Pulmonary No mortality There is mortality P value
embolism

No 149 (%95,5) 7 (%4,5) 0,005
There is 21 (%77,8) 6 (%22,2)

Table 3. Comparison of patient and control groups by d-dimer positivity and negativity (d-dimer

positivity-negativity was adapted by age (9).

D-dimer No PTE yok There is PTE P value
Negative 38 (%24,4) 1 (%3,7) 0,016
Positive 118 (%75,6) 26 (%96,3)

Total 156 (%100) 27 (%100)

Figure 1. Flow chart of patients who underwent CTPA with suspected PTE

453 patients with suspected PTE admitted to the emergency department were examined.

270 patients who were missing data, pregnant and under 18 years of age were excluded

The results of 183 patients were used in the study.
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